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LOINOI PAU

Thue hién chi chuong déi mdi néi dung va phuong phdp giang day
nhdam khong ngiing ndng cao chét luong dao tao cua Truong Dai hoc Xdy
dung Ha Noi, trong ndm hoc 2006 - 2007, B¢ mon Mady xdy dung da tién
hanh chinh ly lai dé cuong mén hoc mdy xdy dung ma bdy lau nay bé mon
vén giang day cho sinh vién cdc nganh cong trinh va kinh té xay dung. Ddy
la dé tai nghién cizu khoa hoc do ching t6i chi tri, c6 s tham gia gop y
kién ctia tdp thé cin bo gidng day trong Bé moén. Chiing téi da bdo cdo de
tai nay tai héi nghi khoa hoc va cong nghé Truong Dai hoc Xay dung nam
2006, nhan dip ky niém 50 ndm dao tao va 40 ndm thanh lgp truong va da
duge hoi dong khoa hoc ddnh gid dat két quad t6t.

Theo dé cuong nay, néi dung mén hoc mdy xdy dung can duoc tinh gian
va cdi tién cho phi hop vdi phuong thirc dao tao tin chi ma Truong Dai hoc
Xéay dung dang thuc hién va cdp nhdt vdi nhitng mdy xdy dung mat dang
duoc sz dung & nude ta cing nhu trén thé gidi.

Xudt phdt tiz yéu cdu trén, chiing toi bién sogn cudn sdch gi& nguyén tén
sdch: Noi dung co bdn ctia "Gido trinh Mdy xdy dung”. Trong cubn sdch
nay, chiing téi trinh bay nhiing vdn dé cét 16i vé phan ly thuyét va cdc vi du
tinh todn co bén déi vdi cde loai mdy xdy dung dang dwgc st dung phé bién
ngoai thic té, nham tao diéu kién thudn loi cho sinh vién cdc nganh Céng
trinh va Kinh té xGy dung thudc Truong Dai hoc Xdy dung dé dang hoc tdp

va ndm duwge nhitng néi dung co ban cita mon hoc Mdy xdy dung.

Vi vdy, cuén sdch nay la tai liéu tham khdo bé ich khong nhitng doi vdi
cdc thdy (cé) gido thudec Bé mén Co gidi hod xdy dung va b6 mon May xdy
dung ciing nhu sinh vién cdc nganh néi trén cia Trudng Dai hoc Xdy dung
Ha Néi ma con déi vdi cde thdy (co) va sinh vién cdc nganh thudc cdc
truong dai hoc kY thudt khdc trong qud trinh giang day va hoc tgp mon hoc
Mdy xay dung hodc Mdy thi cong. Péng thoi né cing la tai liéu tham khdo
hitu hiéu cho cdc k¥ su va cde cdn bé ky thudt cé lién quan dén linh vuc

Mady xay dung noi chung.




Trong khi bién soan cudn sdch nay, ching téi dé dua vao cudn "Mdy xdy
dung” do nguyén Truong b6 mon Mdy xdy dung Nguyén Vin Hing chi
bién nhung da cé nhiéu thay déi vé b6  cuc va tink gidn néi dung cho phi
hop vdi dé cuong mdi, déng thdi b6’ sung nhiéu vén dé mdi ma cuén "Mdy
xdy dung” con chua day du.

Chling toi xin chdn thanh cdm on cdc ban déng nghiép ddc biét la PGS-
TS. Dang Qudc Son - chi nhiém déu tién ctia B6 mon Mdy xGy dung va
khoa Co khi Mady xdy dung - truong dai hoc X4y Dung da dong gop nhiéu y
kién quy bdu.

Trong qud trinh bién soan va in &n, chdc chdn cudn sdch sé khong tranh
khoi nhitng thiéu sét, ching téi rét mong nhén dude su gép ¥ cuia ban doc.

Chung téi xin chdan thanh cam on!

Tac gia



Chmmg 1
NHUNG VAN PE CHUNG VE MAY XAY DUNG

1.1. KHAI NIEM CHUNG

1.1.1. Pinh nghia va cong dung cia may xay dung

- May 'xﬁy dung 12 danh tir chung dé chi cdc mdy va thié€t bi phuc vu cho viéc co gidi
hod cong tdc xay dung co ban. Mdy xay dung gitip con ngudi hoan thanh khai lugng xay
dung co ban cuc ky to 16n ma né€u chi dung siic lao dong thi cong cua minh thi con
ngudi khong thé nao hoan thanh dugc; ching déng vai trd chli yéu trong viéc nang cao
nang sudt lao dong, ddy nhanh tién do x4y dung va nang cao chat lugng cédc cong trinh;
dong thoi gop pha?ih dam bao an toan lao dong va gidi phéng con ngudi khoi nhitng cong
viéc hét stic nang nhoc. A v

1.1.2. Phan loai may xay dung

C5 thé dya vao nhiéu dac diém‘dé phan loai miy xay dung, tuy nhién, d6i véi nhiing
ngudi st dung mdy xay dung thi thudng dua vio cong dung clia_ching dé phan loai.
Theo cong dung, may xay dung duoc phan chia thanh cic nhém sau:

1. May phdt e dé phat ra nguén dong luc cung cip cho cdc co cdu va cic bo phan
cong tac cia may. o

2. Mdy vén chuyén dé van chuyén vat liéu xay dung, hang hod va ngudi... tlf noi nay
dén noi khéc. »

Tuy theo phuong van chuyén, mdy van chuyén lai dugc chia thanh:

- M4y van chuyén ngang c6 phuong van chuyén song song véi mat dat. Dién hinh ctia
nhém mady nay dang dugc dung phé bién trong thuc t€ hién nay 13 616, may kéo.

- May van chuyén theo phuong thiang diing hay con goi 12 may va thiét bi nang.

Hai nhém maéy trén c6 qua trinh van chuyén duoc tién hanh theo chu ky.

- M4y vén chuyén lién tuc c6 qua trinh van chuyén dugc tién hanh mét cdch lién tuc
theo. cadc phuong song song, vudng géc hoic nghiéng so véi mat dat. Pién hinh cla
nhém mdy nay 1 bang tai, vit tai. Ngoai ra, con ¢ gdu tai, xich tai tAm va van chuyén
bang khi nén.




3. Mady lam dadt dé phuc vu cho viéc co gidi hod cong tdc ddt. Chiing dugc phan thanh:
- M4y chudn bi mat bing, gém c6: Mdy cét cay, mdy nho goc cay, mdy x6i dat;
- May dao dat, gém c6: Mdy dao mot gdu, may dao nhiéu gau. . ;
- May dao - chuyén dit, gébm c6: Mdy G, mdy cap, mdy san;
- Mdy dam nén dat. |
4. May gia c6 nén méng, gom co:
- Cé4c loai may déng (ha) coc va ép coc;
- M4y khoan tao 16 thi cong coc nhdi;
- Mdy cdm bac tham d€ gia cd nén dat;
5. May sdn xudt da, go”‘vmbcé.'
- May nghién da;
- May sang da;
-Té hdp‘méy nghién va mdy sang d;
6. Mdy phuc vu cong tdc bé 1ong cot thép, goém co:
- May tron bé tong;-
- M4y van chuyén va mdy bom be téng;
- M4y ddm bé tong;
- Mdy gia cong c6t thép.
7. Cdc loai mdy.chuyén ding nhu: May ctu hda; may rai bé tong nhya; mdy san xuat
gach, ngdi; mdy lam cong tic hoan thién; may bdm nudc... |
1.1.3. Cau tao chung cua may xay dung
May xay dL.mgb n6i chung thuong gém cé cac hé théng chinh va cdc co cdu sau:
- Thiét bi dong luc hay dong co;
- He théng truyén d@ng; '
- He thong di chuyén;
- He thong diéu khién;
- Thiét bi lam viéc;
- Khung va bé may;

- Céc co cdu nhu: Co cau quay, co cdu nang ha thiét bi lam viéc...



1.2. THIET BI PONG LUC TREN MAY XAY DUNG

1.2.1. Cac loai dong co thuong dung trén may xay dung

1.2.1.1 Péng co dot trong: (Dong co xang va Diezen)

Dong co dét trong do nha bac hoc Diezen ngudi Dic thiet k&, ch€ tao ra tir nam 1894
nhung dén nay né van dugc sir dung rong réi trén may xay dung dac biét la & nhimg may
thudng xuyén di dong nhu 6 t6, may kéo, tau hoa va can truc tu hanh.

Dic diém clia dong co dot trong la: Hon hgp xang hodc dau Diezen va khong khi nén
dugc d6t chay & bén trong xi lanh tao ra dp suat, ddy pittong chuyén dong tinh ti€n trong
xi lanh, qua thanh truyén (tay bién) lam cho truc khuyu cua dong co quay. Pong co dot
trong c6 uu nhugc diém sau:

a) Uu diém:
- Khoi dong nhanh.

- D& dang thay déi t6c d6 quay bang cach thay déi lugng xang hoac dau Diezen phun
vao trong xi lanh(thudng goi 1a tang hay giam ga). v

- Tinh co dong t6t, lam viéc chi dong, khong phu thudc vao diéu kién khach quan
nhu dong co dién.

b) Nhugc diém:

- Khong d4o dugc chiéu quay (chi quay mot chiéu).

- Chiu qué tai kém.

- St dung nhién liéu (xang hodc ddu Diezen) dat tién va giy 6 nhiém moi truong.

- Phu thudc vao thoi tiét, mua dong lanh thuong khé khoi dong.

1.2.1.2. Déng co dién (C6 hai loai: Dong co dién mot chiéu va xoay chiéu)

Pong co dién mot chiéu thudng ding & nhimg mdy di dong theo mot quy dao nhat dinh.

Pong co dién xoay chiéu thudng ding & nhiing méay c6 dinh. Vi du: Can tryc thdp,
may tron bétong. Pdng co dién ¢6 vu nhuoc diém sau:

a) Uu diém:
- K&t c4u nhod gon nhe song c6 kha nang vuot qud tdi tot.
- Hiéu sut cao nhét trong cdc loai dong co (80 + 85%).

- Khdi dong nhanh, d& dang thay doi chiéu quay ctia truc dong co (doi véi dong co
dién xoay chiéu, dung dong dién ba pha).
- Khong gay 6 nhiém moi trudng, diéu kién lam viéc tot, sach sé.

- Dé dang tu dong hod.




- Vi ¢6 nhimg wu diém trén nén dong co dién dang dugc sir dung rong rii nhat trong .
cac'-»loai dong co dl‘lng trén mdy xay dung ciing nhu trong d0i song cuia ching ta.
. b) Nhuge dlem ‘ F ’ ‘
Khong thay d01 duoc toc do quay néu dlén ap nguon dlen én d1nh

- Tinh co dong kém vi phu thuoc vao nguon dién.

1.2.1.3. Pong co thuy luc va dong co khi nén )

Dong co thuy luc hoat dong dugc la nho dong nang cha dong thuy luc c6 tri s6 dp
sudt can thiét do bom thuy lyc tao ra.

"Pong co khi nén hoat dong duoc 1a nho dong nang cua dong khi nén cé tri s dp suat
can thlet do mdy nén khi tao ra. - : S

Uu nhu’oc diém ciia hai loai dong oo nay Ia:

a)Uu dié’m.‘

- Lam viéc an toAn va ém, khoi dong nhanh.

- C6 thé thay déi chiéu quay clia fruc dong co.
-Khong gdy 0 nhiém moi truomg
b )N hwdc dzem

Phai cé bom thuy luc (hoac’ may nén kh1) va hé théng ong dan thuy luc (hodc dan khi
" nén), lam cho cau tao clia mdy tr& nén cong kénh, phitc tap va hiéu suat khong cao do
~ma sat gilta dong thuy Tuc (hoac khi nén) va hé thong ong dan ciing nhu do hién tugng -
do 1 dau (hoac khi nen) trong qud trinh lam viéc. ‘

1 2 2 Cich bé trl dong co trén may xay dung

a) Bo tri mot dong co

Trén may xay dung bS tri mot dong co duy nhat Céc co cu cua may dugc dén dong
chung tir dong co. Cich bg tri nay thuong ap dung vai céc loai dong co dét trong nén
" chl dong khi 1am viéc, khong phu thudc vao dleu leIl khich quan nhu ngudn dién.Tuy
nhién, né c6 nhuoc dlem la: Trén mdy cdn c6 hé thong truyen dong dé truyén Tuc tu
dong co den cdc co cdu, lam cho céu tao chung clia mdy tr& nén phuc tap, hiéu suat
truyén dong thap, déng thoi khi dong co hong thi ca chi€c mdy xay du’ng do ngung lam"
- Viéc. V1 du nhu: may dao mot gau hoac can truc tu hanh din dong chung, may ui dat

oto, may kéo.. S ‘

b) Bo tri nhzeu a'ong co de dan dong rteng cho ting co cdu: Thuong ap dung véi cic
| dong co dién hoac dong co thuy luc. Céch b6 tri nay gidm dugc he théng truyén luc gw:a'
cédc co cau, cc co cdu 1am viéc doc 1ap véi nhau nén né khic phuc duge nhuoc diém cia
“cdch b6 tri mot dong co, nghia 13 khi dong co dan dong cho mot co cAundo dé bi hong



thi chi co ciu dy ngimg 1am viéc, con cic co cdu khac van lam viéc binh thudng. Tuy
nhién, c4ch bd tri nay lai phu thudc vao ngudn dién (n€u ding cic dong co dién).
Vi du nhu: Céc loai cén truc thap, may t1on bé tong din dong riéng. ..

¢) B& tri hén hop (hay 16 hop déng luc), theo so d6 hinh (1.1).

" Trong:d(’): 1 - Dong co chinh (thudng la dong ‘,2, \

co dot trong hoac dong co dién xoay chiéu). . - S
‘ . —q B s
Céc bo phan 2 va 3 c6 céc phuong 4n sau: EE‘N— o
* Néu bo phan 2 1a may phét dién mot chiéu S~
thi cdc bo phan 3 s& 1a cic dong co dién mot |
chiéu dan dong riéng cho ting co cau; Hinh 1.1. So d6 b6 tri hén hop déng co

- Vi dy: Céc loai mdy dao mot gdu van nang hodc cén truc tu hanh din dong riéng. ..

* Néu bo phan'2 1a bom thuy luc thi 3 s€ 1a cac dong co thuy luc dan dong riéng cho
timg co cau.Vi du: Can truc 6t6 din dong thuy luc.. '

* Néu bo phan 2 1a may nén khi thi 3 s& la cdc dong co khi nén dan dong riéng cho
cac co cau. N

13.HE THONG TRUYEN PONG (HTTD) TRONG MAY XAY DUNG

1.3.1. Khai niém chung vé hé thong truyén dong trong may xay dung

a) Cong dung cua HITD

- HTTD duoc ding dé truyén chuyén dong quay tir truc dong co-dén cic co cau va céc
bd phan cong tac cua may xay dung.

Trong khi truyén chuyén dong, chung lam thay déi toc do quay, (tc 1a thay dai
momen quay). Doi khi ching 1am thay ddi dang va quy luat chuyén dong. Vi du: Truyen

dong banh rang - thanh rang de blen chuyen dong quay clia banh rang thanh chuyén
dong tinh ti€n cla thanh rang

b) Ly do phdi ding hé théng HTTD trén mdy xdy dung:

Trén mdy x4y dung ngudi ta phai b tri hé thong truyén dong béi vi:

- Tdc do quay cla cdc dong co tiéu chudn thudng 16n hon t6c do cla cic co cau va
céc bo phan cong tic clia mdy xay dung. Néu ché tao dong co c6 toc do quay nho phit
hop véi t6c do quay cha cac bo phan cong tac thi leh thuée va trong lugng cua dong co
s& rat 16n, cong kénh, gi4 thanh dat. .

- Néu trén mdy xay dung bé tri mot dong co va céc co cdu duge din dong chung tix
dong co dé thi cén phai.cé6 HTTD dé truyén chuyén dong tir dong co dén tat ca cdc co
cdu clia mdy véi cac téc do khéc nhau. '




- Pong co thudng c6 t6c do quay déu nhung cic bo phan cong tdc clia mdy chuyén
dong véi cdc téc do thay déi theo mot quy luat nhat dinh hoac chuyén dong tinh tién khi
lam viéc. .

¢) Phdn loai HTTD:

HTTD trén may xay dung thuong cé cic loai sau day:

- Truyén dong co khi, gédm c6: Truyén dong ma sat,truyén dong an khép va truyen
dong cap;

_- Truyén dong thiry luc;

. - Truyén dong khi nén;

- Truyén dong dién;

- Truyén dong hdn hop.

Trong d6: Truyén dong co khi, truyén dong thiay luc va truyen dong hon ho'p dang
dugc ding phd bién trén hdy xay dung

1.3.2. Truyén dong co khi (TPCK) trén may xay dung

1.3.2.1. Phdn loai va cdc théng s6 co bdn cia TDCK
a) Phdn loai: TDCK néi chung c6 ba dang chinh:

- Truyén dong bang ma sit: Trong dé 6 truyén dong giau ti€p ma dién h1nh la truyen
dong dai va truyén dong truc tiép gilta cdc dia ma sét trong bt hop.

- Truyén dong bang an khép: Ciing ¢6 truyén dong gidn ticp nhu truyén dong xich va
truyén dong tryc ti€p nhu: Truyén dong banh rang, truyén dong tryc vit - banh vit.

- Truyén dong cép.
So sanh uu nhuoc diém ciia truyén dong ma sat va truyén dong an khdp, ta théy:

+ Truyén dong ma sat c6 hién tugng trugt khi lam viéc nén c6 hiéu suat thap hon
truyén dong an khép. Song nhd c6 trugt ma truyén dong ma sét lai c6 kha nang dam bao -
an toan cho may khi qua tai.

+ Khi lam viéc, truyén dong ma st ém hon truyén dong an khép.
: '+ Truyén dong ma st thudng c6 tudi tho thap hon truyén dOng an khép.

+ Viéc ché tao va cham séc, bao quan: Truyen dong ma séat don gian hon nén nd ré
hon truyén dong an khép.

b) Cdc thong s6 co bdn cia TDCK: _
- Téc d6 quay cta truc chu dong 1a n, va truc bi dong 1a n,, don vi la (vong/ phut).

- Ti s6 truyén:

=0 (1-1)

10



- Néu n,> n, thi i >1, trudng hop d6 ung véi truyén dong giam toc.
Vi du: Truyén dong xich trong xe may Honda;

- Néu n, < n, thi i <1, trudng hgp d6 img vdi truyén dong tang toc.
Vi du: Truyén dong xich trong xe dap;

+ Cong sudt cha truc chli dong 1a N, va truc bi dong la N,, c6 don vi 1a kW hoac ma
luc. Trong dé N, luon luon 16n hon Ny;

+ Hiéu sudt truyén dong la:

n=—=<lI1 (1-2)

+ Momen quay cta truc chli dong 1a M, va ciia truc bi dong 1a M, , c6 don vi 1a kNm,
Nm, Nem, Nmm...

Quan heé giita M, va M, dugc biéu dién qua cong thifc:

M,=M,.i.n (1-3)
Giita cong suat N, momen M va t6¢ d6 quay n c6 quan hé véi nhau qua biéu thiic:
_ M.n - (1-4)
955.10

Trong dé: Momen M c6 don vi 1a N.mm va t6c do quay n c6 don vi la vong/ phut.
1.3.2.2. Truyén dong dai (TDD)
a) Cong dung phdn loai truyén dong dai

Truyén dong dai dé truyén chuyén dong quay giita hai truc cich xa nhau va dam bao
an toan cho mdy khi qua tai.

Hinh 1.2. Cdc loai truyén dong dai

Phan loai truyén dong dai:

* Duya vao vi tri tuong d6i gitta hai truc c6:

11




- Truyén dong dai dé truyén luc giita hai tryc song song quay cung chiéu. Loai nay
duoc sit dung phd bién nhat trong truyén dong da1 (hinh 1.2a)."

- Truyen dong dai dé truyén lyc giita hai tmc song.song quay nguge chleu (hmh 1. 2b).
Neéu c6 cung duong kinh ciac banh dai véi truo‘ng hop trén (hinh 12a) thi trudng hop nay
s€ cb gbéc Om giira day dai va banh dai lon hon, do do né truycn duorc mo6 men Xoan 16n

“hon trudng hop trén.

- Truyen dong dai de truyén luc gitta hai truc chéo nhau, (hmh 1. 20)
* Dua vao tiét dlen cta dai (xem hinh 1.2a) c6:
) Da1 chit nhat (s6 1) da1 hmh thang (s0 2), dai tron (s 3) va da1 thang nhiéu bac (so 4)

Trong dé6 dai chit nhat va dai hinh thang dugc st ‘dung phé bién hon. Tuy theo gid tri
momen phal truyén ma trén mot bo truyén dai, c6 thé c6 mot day dai hodc nhiéu day dai.

b) Cdc thong sé co bdn ciia truyén dong dai
- Ty s6 truyén cua TDD:
. .
jy=l=e 2 : (1-5)
Trong dé: n,, D, - Téc d6 quay va dudng kinh clia banh dai chi dong; .
n,, D, - T6c do quay va dudng kinh ciia banh dai bi dc}ng;
8 - Hé s4 truot clia daj. ' ‘
~ Vi bg truyén dai c6 hién tuong truot khi 1am viéc nén ti s6 truyén i khong 6n dinh. 1

- Géc 6m ciia cha day dai trén banh dai chi dong v,,trén banh dai bidongy, .

Géc o6m Y, cang 16n thi dién tich ti€p xuic va luc ma sdt gitta-day dai va banh dai cht
dong cang 16n, khi d6 TDD s truyén duge mo men cang 16n. ‘

- Lyc cang cua dai: ' '

Bo truyén dai truyén dugc chuyén dong quay 12 nhd luc ma sét gitta déy dai va banh
~ dai chii dong nén khi chua lam viéc, day dai da chiu lyc cang ban dau S,. Khi lam viéc,
tuy theo chiéu quay clia banh dai s& c6 nhdnh cang véi luc S, va nhinh chiing véi luc S,.
Quan hg gitta cdc luc cang d6 dugc biéu dién bang cong thic:

8,8, =p="2 L (1-6)

Trong d6: P - luc vong héy lyc ti€p tuyén chia day dai trén banh dai; 1
M - moémen quay banh dai;
D - duong kinh banh dai.

12



Theo Ole, dé dim bio cho dai khong bj truot trén banh daj chy dong thi quan he gitta
lyc cang S, va s, duoc biéu dién qua cong thic:
S, =S,eM (1-7)
€ - hé s6 logarit tu nhién;
f - hé s6 ma sit gilta day daj v banh dai;
Y: - g6c 6m clia day dai trén banh daj chy doéng.

¢) U nhitoe diém ciia TP

* Uu diém:

- Truyén luc ém do daj c6 tinh dan héj.

- Bdm bao an toan cho méy khi qua taj.

- Cau tao don gian, d& ché tao, gid thanh ha.

- Cham séc, bio quén dé dang va thuan tien,

* Nhuoc diém:

- Kich thuéc cong kénh, téi tho thap.

- Do ¢6 hién tuong truot giita day daj va banh dai nén tj s§ truyén clia bo truyén daij
khéng én dinh v3 hiéu suat cta né thap.

- Khi chua 1am viéc, truc va é truc cta c4c banh daj ds chiu luc cang ban day clia dai
nén dnh hudng dén wg; tho clia chiing.

1.3.2.3. Truyén dong bianh rang (TDBR)

a) Cong dung va Phén loai

* Cong dung:

* Phan loai:

- Dya vao vj trf tuong déi gita haj truc, TDBR duogc chja thanh:

+ TDBR dé truyén chuyén dong giita hai truc O, va O, song song quay nguoc chiéy
nhau (hinh 1.3a, b).

Trong truong hop nay, nguoi ta ding hai banh rang hinh tru an khép ngoai véi nhau.
Day la truong hop duoc sir dung phé bien tren mady xay dung.

+ TDBR dé truyén chuyén dong giita hai truc O, va O, Song song quay clng chiéuy
(hinh 1.3c¢). Truong hop nay, hai binh rang tru an khép trong véi nhau.

+ TDBR d€ truyén chuyén déng giita haj truc vuong gée nhau (hinh 1.3e, g).

Truong hop nay, ding banh rang hinh nén.

+ TDBR @€ truyén chuyén dong gita hai truc chéo nhau.

Trudng hop nay, ding banh rang tru chéo (hinh 1.3h).
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anh

yén dong quay clia banh rang th

banh rang - thanh 1ang dé bién chu

- Truyén dong
thanh rang (hinh 1.31).

chuyén dong tinh tién cla

Cdc loai truyén dong bdnh rdng.

thang (hinh 1.32) hoic béanh rang noén
nghiéng (hinh 1.3b); banh rang ¢ rang
1.3g).

banh rang nho, cac truimg hop

Hinh 1.3.
g rang cO banh rang tru véi rang
banh rang v6i rang
rang v6i rang cong (hinh 1.3b va

- Dua vao dan
v6i rang thang (hinh 1.3¢)
chit V (hinh 1.3d) va banh

Trong d6 rang thang du
khéc dugc dung khi 16c do quay cua banh rang ! truyén mo men xoan 16n.

yén dong banh rang thong thudong néu trén, trong méy xay dung nguol
g banh rang hanh tinh. TDBR hanh tinh c6 kich thuéc nho, gon
g. So do c4u tao va nguyen 1y 1am viéc ciia TDBR hanh tinh dugc

gc dung khi 6c do quay cla
én va cin

Ngoai cac tru
ta con dung truyén don
hon TDBR thong thudn
thé hién trén hinh 1.3k.

TPBR hanh tinh gom c6: Banh rang

Banh rang nay c6 tam quay c6 dinh va chi qua
o két dong hoc véi nhau qua can

Cic banh rang hanh tinh s6 2 duoc 1i&

(hay con goi 12 banh rang mat troi) O 1.

né (nhu mat troi);
H. Cac banh rang

trung tam
y Xung quanh minh
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XUng quanh mat try;. Bédnh rang cg dinh s¢ 3 €O tAm tring véi tam clia banh 1ang s6 1 vi
an khép trong véi cic banp rang hanh tinh.

b) Cac thong s& co ban ciia TDBR:

- Ti 56 truyén:

+TY s6 truyén cgq TPBR thong thuong:

= % (1-8)
n, Z,

n, Z, - téc do quay va s6 rang cla banh rang chii dong;
n,, Z, - téc do quay vi g5 rang cua banh rang bi dong.

T do, x4c dinh dugc dudng kinh vong tron chia:
- Véi banh rang chy dc_‘)ng:(dl =mZ,.
- V6i banh Tang bj dong: d, =mz,.

+ Khoang c4ch gitia haj truc (hinh 1.3A):
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A= (1-10)

d, +d, _ m(Z, +7Z,) (mm)
2
trong d6: Z, - <6 rang clia banh rang chl dong;

7., - sO 1ang chia banh rang bi dong.

Hinh 1.3A. Cac thong s0 ¢ bdn ciia triuyén dong bdnh rdang

¢) U nhugc diém ciia TDBR:

* Uu diém:

- C6 hiéu sudt cao (cao nhat trong cac TDCK).

_ Kich thudc nho gon nhung c6 kha nang truyén tai 16n.

- T_uéi tho cao, Jam Viéc (&t trong pham Vi t6c do va cong sudt lon.

* Nhugc diém: "

_ Ché tao kho, doi hoi do chinh xéc €ao, gid thanh cao-

_ C6 tiéng On khi lam viec véi toc do quay 16n.

- Chiu va dap kém. Cham séc, bao quén phic tap-

1.3.2.4. Truyén dong Truc Vit - Bdnh Vit (TV-BV)

a) Khdi niém vé truyén dong TV-BV |

Truyén dong TV-BV gbém ¢0 truc- vit s0 1 va banh vit 6 2, duoc dung dé truyén
chuyén dong gifta hai truc -chéb_ nhau mot goc 1 90°.(hinh 1.4). Truc Vit 1a truc hinh trd
c6 ché tao duong ren vit trén mat trd ctia truc. Ren nay an khdp v6i cac rang c0 dang
cong cta banh vit, hinh (1.4a). Do d6 truyén dong TV- BV chi lam viéc khi truc vit 1a
chu dong yh_bénh vit 1a bi dong. Ngugc lai, né khong fam viec (khong quay dugc) nhd

kha nang tu ham cha ren Vit.
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Hinh 1.4. Truyén déng truc vit - banh vit

b) Cdc thong 56 co bdn ciia truyén dong TV-BV :
- S6 m6i ren trén truc vit Z,, thong thuong: Z,=1 + 3.
Trén mdy xay dung thudng sir dung truc vit cé: Z,=1.
- 50 rang trén banh vit Z, c6 thé t6i 100 rang.
- Ty s6 truyén:
.0 7,
e
n,, Z, - tdc do quay va s6 méi ren cia truc vit;
n,, Z, - t6c do quay va sé rang clia banh vit.
Thudng Z, = 1 va Z, rét 16n nén truyén dong TV- BV ¢6 ty s8 truyén 16n.

- Budc ren trén truc vit (t) bing budc rang cua banh vit do trén vong tron chia, ¢6 don
Vi mm.

- M6 dun doc clia tryc vit bing mo dun ngang cua banh vit:

m _t {(mm)
T

- Duodng kinh vong tron chia di qua tam 4n khdp giita ren truc vit va cdc rang ctia
banh vit dugc x4c dinh theo cong thic:
d,=m.Z, (d6i véi truc vit);
d,=m.Z, (d6i vé6i banh vit).

- Khodng cich giita duong tam truc vit va tdm bdnh vit:

m( 7, \ R
A:E[tg—a%] TRUU%NHQQ v %ﬁﬁ%mox
U 51 |
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trong d6: o - G6¢ nang cua ren truc vit;
m - modun doc clia tryc vit.
- Piéu kién tu him cua truyén dong TV-BV:
tgo < tgp
Hayf tga < f ‘ (1-11)
trong d6: o - g6c nang cla ren truc vit;
p - gbc ma sét trong cia vat liéu dugc ding dé ché tao tryc vit;
f - hé s6 ma sét trong cua vat liu dugc diing dé ché tao truc vit.
¢) Uu nhuge diém cia truyén dong TV-BV |
* Uu diém:
- C6 ty s6 truyén 16n, nén c6 thé truyén moémen xoan 16n.
- C6 kha nang tr him (duy nhét truyén dong TV-BV c6 kha nang nay).
- Tuy 12 truyén dong an khép nhung khong gay tiéng 6n khi lam viéc nhu TDBR.
* Nhuogc diém:
- Ché tao khé khan, phic tap, lai dung hop kim ctia kim loai mau (d6ng thanh) dé ché
tao banh vit nén gid thanh cao.
- Do c6 hién tuogng trugt gifta ren truc vit va rang banh vit khi lam viéc nén hiéu sult
thap hon céc truyén dong an khdp khéc.
1.3.2.5. Truyén dong xich (TDX)
a) Khdi niém vé rruyé‘n dong xich
Truyén dong xich Ia truyén dong an khdp gian tiép, dugc ding dé truyén chuyén
dong giita hai truc cdch xa nhau (hinh 1.5). Trong TDX ¢6 thé ding mot dia xich chi
dong s6 1 va mot dia xich bi dong s6 3 hodc mot dia xich chli dong va nhiéu dia xich bi
dong (2 + 4 dia) d€ thay ddi ti s6 truyén khi can thiét. Khi dé, xich phai vong qua dia
cang xich trung gian dé xich khong bi chung. Day xich s6 2 vong qua hai dia xich va an

khép véi rang cua dia xich.

b) Cdc thong s& co bdn clia TDX:

- Ty s6 truyén ciia TDX:

- Dudng kinh vong tron chia cua cac
Cdiaxichy T o

Hinh 1.5. Truyén déng xich
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. . " aa t
Véi dia xich chu dong: d, = .
sin—
!

Véi dia xich bi dong: d, =

trong d6: t - budc xich;
n, Z, - toc do quay va sé rang cla dia xich chi dong;
n,, Z, - t6c do quay va so rang cua dia xich bi dong;
- Khoéng cach giita hai truc ma TDX cé thé truyén dugc chuyén dong quay:
A = (30 - 50)t.
¢) Uu nhutge diém ciia TDX:
* Uu diém:
- C6 thé truyén chuyén dong gifia hai truc cach xa nhau.
- C6 hiéu sudt twong déi cao vi khong bi trugt nhu truyén dong dai.

- Luc tdc dung 1én truc va 8 truc clia c4c dia xich nho hon so véi truyén dong dai vi
khi chua 1am viéc, xich khong céan ¢6 luc cing ban dau nhu day dai.

* Nhuoc diém:

- Doi hoi do chinh xdc ché tao va dp rdp cao hon va gid thanh dét hon so véi truyén
dong dai.

- C6 nhiéu ti€ng 6n khi 1am viéc, nhat 1a khi quay véi tdc do 16n.

- Cham s6c bao quan phiic tap hon so véi truyén dong dai.

1.3.2.6. Hop gidm téc

a) Céng dung ciia hop gidm téc

Hop giam t6c dugc dat giita dong co va co cdu cong tic cla mdy xay dung dé truyén
chuyén dong, déng thoi gidm t6c do va ting momen quay tir dong co dén cic co ciu doé.

Vi du: Trong co cau nang vat clia cén tryc (hinh 1.6e), hop giam toc dugc dat gilta
dong co M va tang cuén cép T dé truyén chuyén dong quay vi tang momen quay tl
dong co dén tang.

b) Cdu tao hop giam téc (hinh 1.6)

Trong hop giam t6c ¢6 truc cha dong C; truc bi dong B va céc truc trung gian. Trén
cac truc d6 c6 lap cdc bo truyén banh rang hinh tru hoac banh rang hinh nén (banh rang
chli dong ludn luon nhé hon bénh rang bi dong) hodc bo truyén tryc vit - banh vit. Tay
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theo yéu cau vé gid tri momen Xxoan clia cac co cdu ma ngudi ta dung hop gidm téc mot
cap hodc nhiéu cap véi cdc ty s6 truyén khac nhau.

(é: C:E Z Z
. I
a) |:|:|:< X:I b) {:x_l__"_l
L [ x [ o> ]
B T
Z3 24 EZB

¢ N E[r

e) 1]
Hinh 1.6. Cdc loai hop gidm téc
Nhitng hop gidm t6c ¢6 ty s6 truyén i = 8 + 10, thudng 1a hop gidm t6c mot cdp (tic
1a trong hop giam t6c chi c6 mot cap banh rang) nhu hinh 1.6a;
Khi cdn ty s6 truyén i = 10 + 50, thuong dung hop gi\ém toc hai cap (tuc la trong hop
giam t6c ¢6 hai cap banh rang) nhu hinh 1.6b va ¢; Khi ty s6 truyén i > 50 thudng dung

hop gidm toc truc vit - banh vit (hinh 1.6d) hoac hop giam t6c banh rang 3 cép (trong
hop giam tdc cé ba cap banh rang) nhu hinh 1.6e.

Ngoai ra, trén may xay dung, ngudi ta con sir dung hop giam toc hanh tinh. Loai
nay c6 kich thuéc nhd gon va hiéu suit cao hon cdc hop gidm toéc véi céc banh rang
thong thuong.

Céc hop giam téc néi chung dé dang dugc tiéu chudn héa, nhd vay tao dicu kién
thuén loi cho viéc lap 1dn va ché tao hang loat hop giam toc.

c) Xdc dinh 1y s6 truyén ciia hop gidm toc:
+ Néu biét t6c do quay cla cic truc trong HGT thi ty s6 truyén clia hop gidm toc

duge xac dinh nhu sau:
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trong d6: Chi s6 1 duogc ki hiéu 13 truc dau tién hay truc chu dong (truc vao) cua hop
giam toc;
Chir “B” dugc ki hiéu 1a truc bi dong hay la truc cudi cung (truc ra) ciia HGT;
n,, ng - toc do quay cua truc chi dong va truc bi dong;
N,, N,... Ny, - t6c dO quay cua cc truc trung gian.
+ Néu biét s6 rang ctia céc banh rang trong HGT: z,, z,, Z,, Z,... thi ty & truyén cua
hop gidm téc duge xac dinh nhu sau: i, =i, L, ... 1,

V6i hop giadm t6c hinh (1-6b), ty s6 truyén ciia hop giam toc:

L =i, =224
Z, Z4
vi DU THU NHAT

(Thuee hanh tinh todn truyén dong co khi)

Cho so d6 din dong tang chli dong cuia bang tai nhu hinh v& duéi day. Biet:

- Cong suat trén truc ra cia hop giam toc (truc clia tang chii dong): N, = 6,5 kW;
- T6¢ do quay truc ra cia hop giam t6c: n,= 125 vong/phit;

- Pudng kinh banh dai cht dong: D, = 200 mm, banh dai bi déng: D, = 400 mm;
- Ty 6 truyén clia hop gidm t6c mot cap bénh rang tru véi rang thang: i, = 4;

- Hiéu sudt ciia bo truyén dai hinh thang: n, = 0,95;

- Hiéu suit ctia hop giam téc (gdm b truyén banh rang va céc 6 truc) n, = 0,92.

Tinh cong suit va téc do quay cta dong co dién, tir d6 chon dong co dan dong cho
tang chu dong cua bang tai.

D Truyén dong dai D
1 hinh than 2 , .
* = g ~ ™l Hop gidm toc mot cap
banh tru rang thang
= | =
- 1
/: i =
Déng co dién . )
N : 1 |
I
| |
Bang TTang chi dong
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Bai gidi:
1. Xdc dinh c6ng sudt déng co dién.

Cong sudt yéu cdu ctua dong co duge xac dinh theo cong thiic:

N, =—F% | (1-13)
, l
trong d6: N, - cong suét trén truc ra clia hop gidm t6c (tryc clia tang chit dong). Theo
dAu bai:
N.= 6,5 kW;

n - hiéu suét chung cla co cau:
n =mng, = 0,95.0,92 = 0,874
Thay cdc s6 liéu trén vao cong thic (1-13), ta xdc dinh dugc cong sudt yéu cau coa
dong co: ' '

Ny =85 g 44w
0,874

2. Xdc dinh téc do quay ctia dong co dién
Téc do quay ctia dong co duge x4c dinh theo cong thiic:
n,=n,i : (1-14)
Trong cong thuc (1-14):
N, - téc do quay truc ra cia hop giam toc, theo dau bai: n, = 125 vong/phut;
i-ty so truyén chung cla co ciu:
i=1i, i,= g—?-ih =%8%-4=8

Thay gi4 tri clia n, va i vao cong thic (1-14), ta x4c dinh dugc t6c do quay ctia dong

co dién:
n,= 125.8 = 1000 vong/phut.

Dua vao cong suit va toc do quay chia dong co vira tinh & trén, ta chon dugc dong co
dién din dong co cdu. Khi chon dong co, cén luu §: Pong co duge chon phai ¢6 cong
sudt can thigt N_> N, va t6c d6 quay gin v4i gid tri n, vira tinh O trén.

Tuy nhién, khi chon cong sust dong co, cho phép vuot tai 5 - 10%.

Theo nguyén tic do, tra béng 1.1, ta chon dong co dién khong dong bo nhan hiéu
13286/965 c6: Cong suat N, = 7,5kW va t6c do quay n, = 1000 vong/phuit.
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Bang 1.1. Pong co dién khong dong bo kiéu 4A

Cong sudt, S6 vong quay dong co n,, vong/phit
No, kW 3000 1500 1000 750
0.55 71A2/2840 71A4/1390 71A6/910 80B8/700
0,75 71B2/2810 71B4/1390 71B6/900 90L.A8/700
1,1 80A2/2850 80A4/1420 80A6/915 90L.B8/700
L5 80B2/2850 80B4/1415 90B6/920 100L8/700
22 90L.2/2840 90L.4/1425 90L6/935 112MAB8/700
3 10082/2880 100S4/1435 100L6/950 112MB8/700
4 100L.2/2880 100L.4/1430 112MA6/950 13258/720
5,5 112M2/2900 112M4/1445 112MB6/950 132M8/720
7,5 132M2/2900 13254/1455 13256/965 160S8/730
11 B2M2/2900 132M4/1460 160S6/975 160MB/730
15 160S52/2940 160S4/1465 160M6/975 180MB/730
18,5 160M2/2940 160M4/1465 180M6/975 -
22 18082/2945 18054/1470 - -
30 180M2/2945 180M4/1470 - -

1.3.3. Cac chi tiét diac trung va cum chi tiét ding trong TDCK

1.3.3.1. Truc (hinh 1.7)

a) Céng dung cua truc:

Truc dugc ding dé d& céc chi tiét mdy 1ap trén truc hoac dé truyén momen xoan cho

cdc chi ti€t may lap trén truc nhu cdc banh dai, dia xich, banh rang, banh vit,... Truc cé

thé dam nhiém mot trong hai cong dung ndi trén hay 1am dong thoi c hai cong dung.

b) Phadn loai truc:

* Theo dic diém chiu tai trong tdc dung 1én truc cé:

+ Truc tam 1a truc chi chiu mémen udn.

+ Truc truyén 12 truc chiu cA moémen u6n va moémen Xoan.

* Theo hinh dang tiét dién cla truc c6:

+ Truc tron (hinh 1.7a) 1a truc c6 dudng kinh khong thay doi trén su6t chiéu dai cta
n6. Truc tron ¢ wu diém dé ché tao, song khong hop 1y vé sy thay doi tai trong tic dung
len truc. Ton bo chiéu dai truc duoc ché tao véi tiét dién khong déi va bang tiét dién
nguy hiém (tiét dién 16n nhat) cla truc, lam tang khoi luong truc, lang phi nguyén vat
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lieu va lap rdp khé khan. Vi vay, né chi dugc ding & nhitng méi ghép don gian, truc c6
chiéu dai nho.

+ Truc bac (hinh 1.7b) la truc c6 duong kinh thay déi trén chiéu dai cia truc. Tuy
truc niy ché tao phic tap hon nhung né khic phuc duge cic nhugc diém cla truc tron
nén né dugc diing phd bién trén may xay dung.

+ Truc mém c6 cau tao dac biét, né dugc ché tao tir cic sgi day thép cé cudng do cao
cudn lai nhu 10 xo nén né cé do bén cao khi chiu xodn. Truc mém thudng dugc ding
trong may dim dui dé ddm bétong.

b) =
3
0 = -

d) .
B

; Hinh 1.7. Cdc loai truc:
1- banh rang; 2 - then thudng; 3 - truc; 4 - then hoa

* Theo dang duong tém cua truc co:

+ Truc c6 dudng tam la dudng thang: Truc tron, truc bac...

+ Truc c6 dudng tam 13 dudng khuyu (hinh 1.7¢). Truc khuyu chuyén dung trong cac
dong co dot trong.

Trong céc loai truc néu trén, truc bac (hinh 1.7b) dugc sit dung rong rdi nhat trong
may xay dung. Cau tao ctia n6 gém cic phan sau:

- Than truc s6 2 dé l4p céc chi tiét may trén truc. Vi dy: Banh rang.

- Ngbng truc s6 1 1a phan tryc dugc 1ap véi 6 truc.

- Vai truc (hay go truc) s6 3 dé dinh vi c4c chi ti€t mdy lap trén truc.
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Dé ¢3 dinh cac chi ti€t mdy, khong cho ching di truot doc truc, thuong ding vai truc
(hay go truc); bac chan; dai 6¢ lap ¢ dau truc. ..

c) M6i ghép bdng then va then hoa (hinh 1.7d)

Then 12 mot chi tiét mdy duoc ding trong cdc méi ghép dé truyén momen xoan tir
truc sang chi tiét mdy lap trén né (vi du banh rang) hoic ngugc lai.

Méi ghép then ¢6 hai loai chinh: Then thuong 2 (xem mat cat B - B clia hinh 1.7d) va
then hoa 4 (xem mit cit A - A clia hinh 1.7d). Trong dé, then hoa dugc ché€ tao lién véi
truc, né c6 tiét dién ngang nhu mot bong hoa nhiéu canh (méi cinh hoa la mot then)
(xem mat cit A-A trén hinh 1.7d). Then hoa dugc dung trong cic méi ghép ma chi tiét
mdy lap trén truc vira quay cling véi truc va vira thuong xuyén di chuyén doc truc trong
khi 1am viéc.

Vi du: Truc dé lap céc banh ring gai sd trong hop s6 cia 6 t6, mdy kéo,va cdc loai xe
gan may hoac truc bi dong ctlia cic loai ly hop...

So v6i then thudng, then hoa truyén dugc moémen xoan 16n hon va dam bao do dong

tam giifa truc va chi tiét may lap trén truc t6t hon khi chi ti€t mdy dé di chuyén doc tryc.

1.3.3.2. 0 truc
a) Céng dung ciia 6 truc

o) truc duogc diung dé dd truc, ti€p nhan céc luc tic dung lén tryc va truyén qua than
may xuéng bé may. Nho ¢6 8 truc ma truc dugc dinh vi & vi tri nhét dinh. Néu la tru‘c
truyén thi né cdn dugc quay quanh mot dudng tam da dinh cling nho d truc.

b) Phan loai & :

* Dua vao dang ma sat trong 6, ¢ hai loai:

Loai 6 lan (hinh 1.8a) va 4 truot (hinh 1.8b).

* Dua vao dac diém chiu luc c6:

- O d5: La & chi chiu luc huéng tam.

- O chan: La & chi chiu luc doc truc.

- O dd - chan: 14 6 chiu ca luc hudng tam va luc doc truc.

Trong mdy xay dung & d& thudng dung dé d& céc truc ma trén d6 1ap banh rang hinh
tru c6 rang thang hoac banh dai, dia xich, puly...; & d& - chan dugc dung dé dd cdc truc
trén d6 1ap banh rang nghiéng hoac rang chit V va rang cong.

c) Cdu tao clia &:

* C4u tao 6 lan nhu hinh 1.8a, gom:

Vong ngoai 1, vong trong 2, cdc con lan s6 3 va vong ngan céch 4 dé giit cho céc con
lan s6 3 ludn cdch déu nhau va khong bi x06 léch trong khi lam viéc.
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Khi 6 lan 1am viéc s& c6 cdc trudng hop sau x4y ra:

Vong ngoai quay ciing vdi chi tiét mdy lap trén truc, vong trong ¢6 dinh véi truc. Vi
du: O d& truc cic banh xe cha xe honda hoic xe dap.

Vong trong quay ciing véi truc va chi tiét mdy lap trén truc, vong ngoai ¢d dinh véi
than may. ’

Vi du: O d& truc dé 13p cac banh rang trong hop s6 clia xe honda hodc 6t6, may kéo.

Tuy theo tinh chat chiu luc clia 6 ma con lan cha & 1an ¢ nhiéu loai: Hinh cdu, hinh
nén cut, hodc hinh tréng, hinh diia, hinh kim...C6 thé c6 mot diy hodc hai ddy con lan
trong mot 6.

So véi 6 truot, & lan c¢é cic wu diém: He s6 ma st nhd hon (5-10) ldn so véi & truot.
Cham séc, boi tron don gian hon, khong dung hgp kim ctia kim loai mau, mitc do tiéu
chudn héa va tinh 13p 14n cao. Vi vay, & 1an dugc ding phd bién trén may xay dung.

Tuy nhién, 6 lan c6 nhugc diém: Lap rdp khé, doi hdi do chinh xic cao, c6 dudng
kinh 16n hon va gia thanh ché tao cao néu ché tao véi s6 luong khong 16n.
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Hinh 1.8. Cdc loai & truc

* Cau tao 6 truot:

C6 hai loai 6 trugt: O ghép va § nguyén.

CAu tao 6 ghép dugc mo ta trén hinh 1.8b.

Bo phan chinh cua 6 trugt 12 16t § (hay con goi la bac) s6 2. Né dugc ch€ tao bang
hop kim ctia kim loai mau va gom hai nlta. L6t 8 dugc dat & bén trong than 8 s6 1. Than
0 ciing dugc 1am thanh hai nlra va dugc ghép lai v6i nhau bing céc bulong 3. Céc bu
l6ng s6 4 dé lap 6 véi than mdy.

Ngoai ra con ¢6 6 nguyén vdi 16t § 1a bac nguyén hinh tru réng. Than & ciing duoc
1am lién thanh mot khoi,
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Trong hai loai 6 trugt néu trén, & ghép dugc ding phd bién hon trén médy xay dung vi
khi lap v6i truc thi & ghép duogc lap dé dang hon so véi 6 nguyén.

Hién nay, trén mdy xay dung, & trugt dugc sir dung it hon 6 lan. N6 thudng duoc
ding dé d& nhimng truc quay véi téc do cham va chiu tai trong 16n.

1.3.3.3. Khdp néi truc

A. Cong dung: Khép néi dugc dung dé néi hai truc hoac céc chi ti€t mdy quay véi
nhau; dong thoi dé truyén momen xoan, déng md céc co cdu, giam tai trong dong cling
nhu va dap tdc dung lén truc va dam béo an toan cho may khi qua tai...

B. Céc loai khép néi:

Theo cong dung, cdu tao va nguyén ly 1am viéc, khép néi gom c6:

a) Khép noi chdt:

Khép néi chit thudng dugc dung dé ndi chat hai truc dong tam véi nhau. Vi du: Noi
hai truc ngin dé tao thanh truc dai vi néu lam truc li€n thi né dai qud, ché tao, van
chuyén va 14p rap sé rat kho khan.

Trong céc khdp néi chat, ngudi ta thudng ding khép néi 6ng (hinh 1.9a). Hai dau
truc 1 va 2 déng tam véi nhau, ciing duge 14p vao trong 6ng 3; Ong nay duoc 1p c6 dinh
v6i dau clia hai truc bang chét s6 4 hodc biang then. Chuyén dong quay duoc truyén tir
truc 1 qua chot s6 4 (hoac then) va ong 3 sang truc 2. "

Ngoai ra, con c6 khép néi chat kiéu dia. N6 gém hai dia c6 moayo ciia chiing dugc
lap bang then hoac lap cé do ddi véi ddu cha hai tryc. Hai dia nay dugc 1ap chat v6i nhau
bang cic bulong.

b) Khdp noi bu:

Nhd ¢6 kha nang bi lai su sai léch vé tim giita hai truc ma khép ndi bu duge ding dé
noi hai truc khong dong tam hodc c¢é dudng tdm nghiéng véi nhau mot géc o < 40°.
Khdp néi b gébm céc loai sau:

* Khép dan héi (hinh 1.9b) gém c6 hai nira khdp s6 1 va 2, dugc lién két véi dau cla
hai truc bing then va dugc néi v6i nhau bang cdc chét s6 4. Dau hinh con clia chét 4
dugc bt ciing v6i mot nita khép (thudng 1a nira khdp bén tréi), dau kia clia chét ¢6 dang
hinh try, dugc 1ap vao 16 clia nlta khdp con lai; xung quanh phan chot hinh tru ¢é boc
vong dan héi s6 3, duoc 1am bing cao su chiu nén. Mémen xoén dugc truyén tir nita
khép nay sang nira khép kia 12 nhd cdc chét lién ket hai nira khép vé6i nhau.

Khép dan héi vu viét hon cdc khdp néi khéac 1a ngoai cong dung néi truc, khép dan
héi con cé thé giam tii trong dong va va dap tdc dung 1én tryc, ngan ngira cong hudng
do truc bi dao dong xoén, dong thdi né ciing c6 kha nang bu trir sy sai léch nho vé
dudng tam giita hai truc trong khi néi. C6 dugc cac uu diém d6 12 nho khép dan hoi cé
cdc vong dan héi s6 3.
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* Khdp céc dang (hinh 1.9¢, d), dugc dung dé ndi hai truc c6 duong tam nghiéng voi
nhau mot géc & < 40°. Nira khép céc dang s6 3 duoc lap v6i dau tryc s6 1. Nira khop cac
dang s6 4 duoc lap v6i ddu truc s6 2. Hai nita khGp nay duoc lien két v6i nhau boi truc
chit thap s6 5 va 6.

Néu chi ding mot khdp cac dang dé ndi hai truc (hinh 1.9¢) thi truc chlt dong 1 quay
v6i toc do déu nhung truc bi dong 2 s& quay vdi toc do khong déu. Con néu dung hai
khép cac dang (hinh 1.9d) 1ap qua truc trung gian 2 thi truc bi dong sO 8 s& quay Vi toc
do déu va cling van téc géc véi truc chu dong so 1, néu §, = 3,.

Khép cic dang thudng duge st dung trén 6td, mdy kéo va cdc may xay dung di
chuyén béng banh hoi dé truyén chuyén dong tir hop s6 hoic hop phan phoi momen dén
céac cau chu dong.

Ngoai khdp dan héi va khép cac dang, trong khép néi bl con c6 khép noi xich.

Khép néi xich (hinh 1.9¢) gom c6 hai dia xich 1 va 2 c6 s6 rang va dudng kinh nhu
nhau 1&p véi hai ddu truc A va B biang then. Mot vong xich 3 an khép véi rang cta ca hai
dia xich nay. Khép néi xich thudng dugc diing trén xe lu ty hanh dan dong chung.

c) Ly hop:

Ly hop (hinh 1.9g) cling 12 mot loai khép néi. N6 ¢6 dia chi dong s6 1 thuong dugc
l&p ¢4 dinh véi dau truc dan A, con dia bi dong 2 di trugt dugc trén tryc bi dan bang then
hoa hoac then din hudng dé déng m& ly hop. Ly hop khéc khép n6i & chd: N6 ¢6 thé noi
hodc tach hai truc bat ky lic nao ngay trong khi hai truc dang lam viéc. Con cac khép
néi néi chung (nhu di trinh bay & trén), chiing luon ludn néi hai truc v6i nhau trong khi
hai truc dang lam viéc, chi tach hai truc khi can phai sira chita hoac thay the truc.

Dua vio nguyén 1y va dac diém lam viéc, ly hgp duoc chia thanh:

Ly hop ma sat va ly hop an khdp giira cdc rang hoac cdc véu vdi nhau.

Ly hop ma sét truyén momen xoan nhd luc ma sat sinh ra trén cac bé mat ma sat. Tuy
theo hinh dang bé mat ma sat, c6: Ly hgp ma sat dia, ly hop ma sédt n6n cut, ly hop ma
sat hinh tru.

Ly hop ma sat dia ¢6 thé c6 mot dia bi dong (xem hinh 1.9g) hoac nhiéu dia bi dong
(hinh 1.9h) tuy thuoc gid tri momen xodn ma né phai truyen. Khi can truyén momen
xodn 16n thi dung ly hop nhiéu dia bi dong va nguoc lai.

Ly hop ma sét ¢6 uu diém: Truyén luc ém, ¢6 kha nang dam bao an toan cho may khi
qué tai nhung truyén dugc momen xoan nhd hon so véi ly hop an khop.

Ly hop ma sat thudng dugc dung trén 6t6, mdy kéo. Ching co loai luon ludén dong
(thudng duoc diing trén 610 va mdy kéo banh hoi) va loai luon luén mo (thuong duoc
dung trén may kéo banh xich c6 cong suat 16n).

Ly hop vau truyén dugc momen xoan 16n hon so véi ly hop ma sat nhung khong truot
duoc khi qua tai. N6 thudong dugc dung lam ly hop chuyén hudng ctia cdc loai mdy dao
mot gau banh xich dan dong chung.
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1.3.3.4. Cac loai phanh

a) Cong dung va phdn loai:

* Cong dung:

Phanh duoc diing trén mdy xay dung dé han ché t6c do hoic dimg han chuyén dong
quay cua cdc chi tiét va cac cum chi tiét mdy nhu truc quay, tang quay, mam (hoac ban)
quay... va dé han ché t6c do hodc dimg hian chuyén dong tinh tién clia co cau di chuyén
may xay dung néi chung ciling nhu co ciu di chuyén xe con mang vat nang clia mot s6
loai can truc.

* Phan loai phanh:

- Dua vao céu tao bo. phin lam viéc, phanh géom cé: Phanh m4 va phanh dai.

Phanh ma thuong dugc dung trén nhiing mdy xay dung dan déng dién. Phanh dai
thuong dugc dung trén cic may xay dung cé cdc co cdu dugc dan dong chung tir mo
dong co.

Phanh ma lai chia thanh hai loai:

+ Phanh m4 dién - tir,

+ Phanh ma4 dién - thuy luc.

- Dua theo nguyén 1y lam viéc c¢6 phanh thudng md va phanh thuong dong.

Duéi day, xin giéi thiéu ciu tao va nguyén ly lam viéc cia mot s6 loai phanh dang
dugc su dung trén may xay dung.

b) Phanh md dién - tix (hinh 1.10a):

Day 1a loai phanh thudng déng. Khi chua lam viéc, do bi chan béi cac dai 6c s6 10,
ddu beén trai cua 1o xo chinh s6 8 ti vao dng 13, luén luén mudn kéo tay don 3 va ma
phanh 2 épvao banh phanh 1. Mat khdc, ddu bén phéi clia 16 xo 8 luén luén muén ddy
dai oc 10 va'thanh 14 di sang phai, qua dai 6c 12, kéo tay don 5 va m4d phanh 4 ép vao
banh phanh 1. Nho vay, phanh ludn luén & trang thai déng.

Khi co ciu lam viéc, nam cham 6 ¢é dién va cé tr tinh. Do d6 nam chﬁrn sé hit
miéng thép 16 gin & dau dudi cha tay don 7, ddy thanh 14 sang trdi. Dudi tdc dung cla
16 xo phu 9, tay don 5 kéo mé phanh 4 tich khéi banh phanh 1. Mat khédc, duéi tic dung
trong lugng nam cham, tay don 3 va ma phanh 2 cfing tich ra khéi banh phanh dén khi
cai han ch€ hanh trinh 15 cham vao d€¢ phanh phia dudi. Khi d6, phanh dugec m& dé co
céu lam viéc binh thudng. '

Moémen phanh dugc diéu chinh bang dai 6c 10, con hanh trinh phanh duge diéu chinh
nhd dai 6¢ 12 va cdi han ché hanh trinh s6 15.
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Hinh 1.10. Cdc loai phanh ding trén mdy xdy dung

¢) Phanh ma dién - thuy luc (hinh 1.10b)

bay ciing la loai phanh thuong déng. Nguyén ly lam viéc ctia né nhu sau:

Khi chua lam viéc, 10 so 6 bi nén bdi dai 6c 9, dudi tic dung luc ddy cta 1o xo 6,
thanh truyén 5 bi kéo di xuéng lam xuat hién luc phanh P & dau trén cta cic tay don 3.
Cic luc nay ép cdc m4 phanh s6 2 vao st banh phanh s6 1 dé ham banh phanh. Do d6
phanh luén dugc déng.

Muén mé phanh, ngudi ta cho con ddy thuy luc 7 lam viéc, ddy ddu trai cla thanh
truyén 5 di lén, 16 xo 6 bi ép lai, qua don bay 4 va 3 1am m4 phanh bén phai tich ra khoi
banh phanh dén khi cdi han ché hanh trinh s6 8 cham vao d€ phanh thi ma phanh bén trai
duoc tach ra khoi banh phanh. Khi dé phanh dugc m& dé co cau 1am viéc binh thudng.

Cic dai 6c s6 10 trén thanh ddy 4 va cai han ché hanh trinh s6 8 dugc dung dé
diéu chinh khe hé e giita m4 phanh va bénh phanh, dong thdi dé cdc méd phanh md déu
sang hai bén.

Muén diéu chinh momen phanh thi xiét chat hoac néi 16ng cac dai 6¢ 9 dé diéu chinh
luc nén cua 10 xo0 6.
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~d) Phanh dai (hinh 1.10c)

Phanh dai gém cé day dai s6 1 bao quanh banh phanh s6 2. M6 men phanh dugc tao
ra 12 do lyc ma sét giffa dai va banh phanh. Dai dugc ché tao ti thép va trén bé mat lam
viéc clia né cé gin 16p da hodc amidng dé tang ma st gitta dai va banh phanh. Khi co
c&u chua 1am viéc, nhd trong lugng clia d6i trong 5, tay don 3 va mi€ng ngam 4 sinh ra
luc dé kéo tay don 3 di xuéng 1am cho day dai 1 6m chat ldy banh phanh 2, nghia la
phanh thuong duoc déng.

Khi co cdu 1am viéc; nam cham 6 c6 dién va c6 t tinh. Nam cham s& hdt miéng
ngam (bang thép) s6 4 d€ nang ddi trong va tay don 3 1én lam cho day dai 1 tach khoi
banh phanh 2. Liic d6 phanh dugc md& va co cau lam viéc binh thuong.

1.4. TRUYEN DPONG CAP
1.4.1. Khai niém vé truyén dong cap

Truyén dong cdp gém c6 toi két hop véi palang cép dé nang (ha) vat theo phuong
ding hoac kéo xe mang vat nang di chuyén theo phuong ngang. Doi khi, nguoi ta con
dung truyén dong cdp dé dan dong co cdu quay clia mot s6 loai may xay dung.

So d truyén dong cap don gian dé nang vat dugc thé hién trén hinh 1.11.

Hinh 1.11. Truyén dong cdp.
1- Tang nang vat; 2- Céc puly déi hudng cdp nam ngoai palang; .
3- Palang cap nang vat.; 4- cap thép; 5- Cum puly di dong cua palang

Céc bo phan chinh ctia truyén dong cdp gom cé6:
Cép thép, cac puly c6 dinh va di dong, tang cudn cép, palang cap.
1.4.2. Cap thép

So d6 céu tao cua cdp thép dugc thé hién trén hinh 1.12. Trong d6, hinh 1.12a mo ta
mat cit ngang clia cap. C4u tao cta cap gom:
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Céc nhanh cdp s6 | dugc bén tir cac sgi day thép c¢é duong kinh tir 0,5 dén 2mm (c6
thé t6i 3mm) véi gidi han bén kéo cao: 1600 - 1800 N/cm?; Cic nhéanh s6 1 lai duoc bén
vOi nhau quanh 16i s6 2.

Hinh 1.12. Cdu tao cia cdp thép

L3i nay dvoc lam tir day day hoac day gai dé cho cip mém, dé uén khi vong quanh
tang hoac puly. Dong thoi 16i s6 2 con ¢6 tic dung tich trit md, dé ty boi tron cho cap
trong qud trinh lam viéc. Bén ngoai cédc soi day thép dugc trang I6p kém dé chéng ri.

Tuy theo cich bén cép, c6 hai loai:

Cap bén xu6i c6 chiéu bén clia cdc soi thép trong timg nhanh cing chiéu véi chiéu
bén cla cdc nhanh quanh 16i s6 2 (hinh 1.12b), con néu chiing nguoc nhau thi dé 1a cap
bén chéo hay con goi 1a cdp bén nguoc (hinh 1.12¢).

Trong dé, cdp bén chéo c6 do cing I6n, khong bi bung ra va khong bi xoan lai khi
lam viéc nén duoc dung phd bién trong cic co cdu nang cla cic loai may xay dung.

Tuy nhién cép bén chéo c6 tudi tho khong cao bing cip bén xudi.

C4p bén xuoi hay bi bung ra hoac bi xoén lai nhat 1a khi vat nang dugc treo trén mot
day cdp. Vi vay, cap bén xu6i chi dugc dung dé chang budc vat nang hoac nang vat theo
dan hudng trong cic loai may van thang (thang nang). Song cip bén xuéi c6 vu diém Ia
mém va ¢6 tuéi tho cao hon cdp bén chéo.

1.4.3. Puly

Puly la banh xe c6 ranh dé cdp vong qua khi can thay déi husng cip hoac thay ddi
luc cang cba cidp.

{'uy theo cong dung, ¢6 hai loai puly duge diu g trén may xay dung:
+ Puly ¢6 dinh dé€ d6i huéng cip (hinh 1.13a).

‘T'rong trudng hop nay luc cang cap: S, =—.
+ Puly di dong dé€ gidm luc cang cdp (hinh 1.13b).
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Q

Luc cang cép: Sy = T
‘ ' T]pl

trong d6: 1, - Hiéu suét cua puly.

Ngoai ra con ¢6 puly can bang dugc diing trong céc palang cap.

Hinh 1.13. Cdu tao puly

Cau tao cia puly dugc thé hién trén hinh 1.13¢. Céc thong s6 co ban clia puly gom cé:

- Chiéu sau h cha rinh dat cdp phai dim bio sao cho cdp khong bi tudt ra khoi
ranh puly khi vat nang bi lac hoac quay trong qud trinh nang (ha). Dé thoa man dicu
kién do thi:

h=(1,5+2,5)4d,
trong d6: d, - dudng kinh cép.

Mot s6 trﬁéﬁng hop dac biét, vi du: Puly & ddu can cua céc loai cén truc, may dao gau
day hoac méy dio gdu ngoam diéu khién bang cdp, thudng c6 ranh sau hon: h=5d..

- Géc nghiéng giita hai thanh bén cua ranh puly:

¢ =40-60". |
Khi ¢ = 60° thi géc lech B cho phép gifta cép va mat phang puly 1a p=6".
Dy ranh puly Ia mot cung trdon ¢6 ban kinh: - r= (0,5 + 0,6)d.. +
D6 md hay chiéu rong phia trén clia ranh puly: b= (2 + 2,5)d..

Puly ding trong médy xay dung c6 ché do lam viéc nhe va trung binh dugc ddc tir
gong xdm. Khi ch€ do lam viéc nang va rat nang thi puly dugc diic tir thép dic.
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1.4.4. Tang

Tang duoc dung dé cudn cdp, bién chuyén dong quay cla tang thanh chuyén dong
tinh tién cua cdp, dong thoi truyén luc t6i cdp va cdc bo phén khac.

1.4.4.1. Cdu tao cua tang

Tang c6 dang hinh try, hinh con hodc hinh tru ¢é dudng kinh thay dét. Pugc ding
phé bién trén mdy xay dung 14 tang hinh tru (hinh 1.14).

Trén tang cé thé quan mot 18p cép (hinh 1.14a) hoac nhiéu 16p cép (hinh 1.14b).

Trong d6, tang quin mot 16p cdp duge ding phd bién hon trén may xay dung.

A

A t
- 7

b)

Hinh 1.14. Cdu tao cua tang

Khi tang quan mét 16p cdp thi bé mat tru cia tang dugc ché tao ranh (hinh 1.14a) dé
cho cép nim vio d6, cic vong cdp khong tiép xtc v6i nhau dong thdi tang dién tich ti€p
xic giita cdp va tang, trinh hién tugng cdp bi truot doc theo bé mat tang. Nho vay, cdp
khong bi mai mon va tang tudi tho cho cap.

Tang qudn nhiéu 1ép cép (hinh 1.14b) thudng dugc sir dung khi dung lugng cép 16n,
nhung cdc kich thudc ctia tang lai bi han ché.

1.4.4.2. Cdc thong sé co bdn cua tang

a) Dung lugng ciia cdp cudén vao tang nhiéu Idp cdp L:
L=n (D,+ md)mZ

Vi tang cudén mat 16p cap:
L=n(D+d)Z

b) Chiéu dai lam viéc ciia cap cudn lén tang L.

L.=Ha+(1,5-2)n(D+d,)
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Chiéu dai nay phai nhé hon dung lugng cap cudn vao tang: L < L.
Trong hai cong thic trén: D,, d. - dudng kinh tang va duong kinh cap, m;
m - $6 16p cdp cudn trén tang; _
a - boi suat palang, dé 1a s6 nhanh céap treo cum puly di dong
va vat nang (6 hinh 1.11: a = 2);
H - chiéu cao nang 16n nhat, m;
c) 86’ vong cap lam viéc cudn trén tang Z:
+ Véi tang nhiéu 16p, Z duoc xéc dinh theo cong thic:
L <

" 7m.(D, +md,)

+ V6i tang mot 16p, Z duoc xac dinh theo cong thirc:
Z= _ L.
n(D, +d,)
d) Chiéu dai lam viéc ciia tang L,:
L=27Zt
trong dé: t - budc cap trén tang; BudGc cédp la khoang cich gita tam cia hai vong cép lién
ti€p nhau cudn trén tang. Vi tang tron ¢ thé 14y t = d, (dudng kinh cdp).
1.4.5. Cach tinh chon cap
a) Xdc dinh luc cdng cila cdp trong paldng cdap
Thudng sau khi ra khoi paling cdp con vong qua cdc puly ¢6 dinh (ndm ngoai palang)
déi huéng réi méi cudn vao tang. Do d6 luc cang 16n nhat cua cdp cudn vao tang dugc
xdc dinh theo cong thuc:

Qe (1-15)
a'npanpl

trong dé:
Q. q - trong lugng cua vat nang va trong lugng cua thiét bi mang vat;
Mpa ,ﬁ;, - hiéu su4t chia palang va clia cac puly déi huéng ndm ngoai palang;
a - boi suat cha palang cdp (& so d6 hinh 1.11: a = 2) (dugc trinh bay 6 muc 1.4.6.2);
r - s6 puly d6i huéng nidm ngoai palang (& so dé hinh 1.11; r = 2).
b) Cdch chon cap va cdc chii y khi sit dung cdp dé dam bdo an toan
Khi chon cdp cho cdc co cdu clia may xay dung can phai dua vao cic thong so sau:
+ Luc cang 16n nhit cla cdp dugc xdc dinh theo cong thiic (1-15) phai thod man

diéu kién:
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g < (1-16)

trong do:
S, - luc lam diit cap tic 1a khi luc cang cap dat dén gia tri S; thi cap bi du;
n - hé s6 an toan. Khi dan dong dién, c6 thé chon hé s6 an toan nhu sau:
Véi ch€ do lam viéc nhe: n = 5,0;
V6i ch€ do lam viéc trung binh: n = 3,5;
V6i ch€ do lam viéc nang: n = 6,0:
Véi thang may chd nguoi: n = 9,0;
+ Pé dam bao cho cdp dé dang vong qua cac tang (hoac pu ly) va gép phan tang do
bén lau clia cdp thi duong kinh clia cap dugc chon, phai thoa man di€u kién sau:
D > (k, - 1)d, (1-17)
trong dé:
D - duong kinh tang hoac puly;
d - dudng kinh cap;
k, - hé s&, phu thuoc vao ché do lam viéc cha may:
Vi ché do lam viéc nhe: k, = 16;
Vi ché€ do lam viéc trung binh: k, = 18;

Véi ch€ d6 1am viéc nang: k,, = 20.

+ Pé dam bao an toan, khi sir dung cdp cn phai tuan theo cac quy dinh sau:

- Tuyeét d6i khong duge phép néi cap dé tang chiéu dai clia né khi mudn tang chicu
cao nang vat. Cac chi tiét dé co dinh ddu cdp trén cic truc, trén tang phai du bén va ¢
do tin cay cao.

- Phai kiém tra bio dudng boi tron cho cdp thudng xuyén, dinh ky theo ding quy
dinh trong tiéu chuin;

- S6 sgi thép dut trén chiéu dai mot bude bén phai trong gidi han cho phép theo quy
pham an toan, n€u vugt qua thi phai thay cap mdi.

Vidu: Véi cap 6 nhanh (6x19 = 144), khi hé s6 an toan n < 6 thi s6 sgi dit cho phép
trén mot bude bén véi cap bén xuoi 1a 6 va véi cdp bén chéo la 12.

1.4.6. Palang cap

1.4.6.1. Cong dung va phdn loai paldng cdp

Palang cdp 1a mot hé thong gém cdc puly ¢ dinh va puly di dong duge ndi véi nhau
bing cap dé gidm luc cang cdp so véi luc kéo clia hé thdng hoac tang téc do kéo clia hé
thong so véi toc do cua cap.
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- Dua vao cong dung néu trén, paling cap ducic phan thanh:

~ * Palang loi luc, goi tat 1a palang luc (hay con goi la palang thuan). Dung palang nay
s€ 1oi vé luc nhung thiét vé duong di va van toc.

* Palang 101 vé van toc, goi tat 1a palang van téc (hay palang nghlch) Dung palang
nay s€ 1oi vé van toc va duofng di nhung thiét vé luc.

Palang 101 lyc lal gom co palang don va palang kép. Palang don chi c6 mot dau cap
' quan vao tang. Palang’kep c6 hai dau c‘ap quén vao tang.

1.4.6.2. Paldng don loi luc |

a) Cdc loai palang don lpi lLfc

- Palang don loai I ¢6 nhanh cép ra khoi palang tir puly c6 dinh (hinh 1. 15a) Loai nay
c6 s0 puly bang s6 nhanh cap treo vat.

- Palang don loai II ¢6 nhdnh cap ra khoi palang tir puly di dong (hinh 1.15b). Loai
nay c6 s6 puly trong palang bang sé nhénh cép treo vat trir di 1.
b) Cdc thong sd co bdn cua paldng don loi liuc
- Boi sudt a 12 thong s6 dac trung clia palang loi luc. N6 1a s6 lan luc cang cdp giam di
so véi trong lugng vat nang néu bo qua hiéu sudt puly va dugc xac dlnh bang cong thic:
' n

a=— S o (1-18)

trong do: ,
n - SO nhanh cap treo vat;
m - S6 nhdnh cap cudn vao tang.
“Trén hinh vé; ta c6 thé xem boi suat a chia pa lang chinh bang s6 nhdnh cdp treo cum
puly di dong va vat nang.

- Vi du: Palang trén hinh 1.15ac6a=4 va palang trén hinh 1.15bcéa = 5.

e NS SN SR NN\’

Ss A S, S, S, S,

Q+q I Q+q
Hinh 1.15. Cac loai paldng don loi luc
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- Van toc clia cap cudn vao tang v, dugc xac dinh theo cong thic:

V.= av,
Trong d6: v,- van toc cta vat nang(thuong goi la van t6c nang vat).

- Hiéu sudt cua palang loai I dugc xac dinh theo cong thiic:

Io_ n(l-n")
*orl-m)
- Hiéu suat cua palang loai II duge xdc dinh theo cong thirc:
noo_ (1-n")
*orl-m)

Trong d6: m - hiéu suat cla puly;

r - sO puly trong palang.

Vi DU THUHAL:
(Thuc hanh tinh todn truyén déng cdp)

(1-19)

(1-20)

(1-21)

Cho so d6 toi dién két hop véi palang cdp dé nang vat trong thang nang hang nhu

hinh v€& bén. '
Biét:

Trong lugng vat can nang: Q =15,4kN;

Van toc nang vat: v, = 0,54m/s;

Ch€& d6 lam viéc trung binh: CD = 25%;

Hiéu suat cla toi: n,=0,9;

Hiéu sudt cua palang cép:

Hiéu suat cha puly déi huéng cdp nim

ngoai palang: n, = 0,95;

Chiéu cao nang:

Trén tang cuon 3 16p cép.

Cho phép bd qua trong lugng ban than
cta thi€t bi mang vat (q = 0).

Yeéu cau:

1. Tinh chon cép.
2. Xic dinh cdc thong s6 co ban cla tang s6 3;
3. Tinh chon dong co dién s 1;

4. Tinh chon hop giam tdc s6 2;
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Bai gidi:
1. Tinh chon cép:
Luc cang cta cép cudn vao tang dugc x4c dinh theo cong thic:
5, =—2r4 (D2-1)
am,, Ny
Theo sd liéu trong dau bai, c6:
Q = 15,4kN - trong luong cua vat nang;
g = O kN - trong lugng ban than thi€t bi mang vat;
a = 3 - bdi sudt cla bpala?mg cap;
N = 0,9 - hiéu suat cta paling cép;
Ny = 0,95 - hiéu sudt ciia puly doi huéng cdp nam ngoai palang:
r= 1 - s6 puly d6i huéng nam ngoai palang.
Thay cac s6 liéu vao cong thic (D2-1), ta co:
15,4
< “3x0.0x005 O
L.uc iam dut cdp (phd huy cép):
S,=k.S, |
Trong do: k . Heé s6 an toan. V6i ch€ do 1am viéc trung binh CD = 25% ta lay k = 5.5.
Da do:

S, = 5,5%6 = 33kN = 33000N.

Theo bang (5-2) trong tai liéu tham khao [2], ta chon cap LK-P ¢6 duong kinh d.= 8,3mm
v6i luc phd huy cap S, = 34800N va gidi han bén clia cdc soi thép ché tao cap Ia 1570N/cm’.

2. Xé4c dinh céc thong s6 co ban clia tang:
a) Xac dinh dl((ffng kinh tang:
Vi trén tang cudn 3 16p cap nén ta chon tang tron. $¢ dam bao cho cdp c6 thé cudn vao
tang mot cach dé dang thi dudng kinh ngoai bé mat tru cla tang phai thoa man diéu kién:
D>k,— Nd, . ' (D2-2)
trong do:
d. - duong kinh cap, d; = 8.3mm; _
k, - hé s6 ty 1&. Vi ché€ do 1am viéc trung binh thudng chon k, = 18;
D, > (18- 1)83=141,Imm. '
Pé théa man diéu kién (D2-2). véi thang nang hang, ta chon dudng kinh cla tang
theo tai liéu tham khao [2]:
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D,=230mm = 0,23m.
b) Xdc dinh chiéu dai lam viéc ciia cdp cudn lén tang L.
L.=Ha+2n(D+d,) (D2-3)
Trong d6: H = 40 m - chiéu cao nang; |

a = 3 - boi suat cua palang cdp.

Vay: L.=40x3 (0,23 + 0,0083) =81,5m
c) Xac dinh chiéu dai lam viéc cuia tang:
I=z2t= Lt (D2-4)
n.n(D, +md,)
trong dé:
z - s6 vong cdp cudn trén tang, duoc xdc dinh theo cong thic:
oL 81,5 =34 (D2-5)
n.m(D, +md,) 3,14x3(0,23+3x0,0083)
Vay: z =34 vong cap cudn trén tang.
t - budc cap trén tang, véi tang tron c6 thé ldy: t = d. = 0,0083 m;
m - s6 19p cap cudn trén tang, theo dau bai: m = 3.
Thay cic s6 liéu vao cong thic (D2-5), ta x4c dinh dugc chiéu dai tang:
_ 81,5x%0,0083 —0282 m
3,14x3(0,23+3x0,0083)
d) Xac dinh dung luong cap:
L = n(D, + md_)mZ = 3,14 (0,23 + 3. 0,0083).3.34 = 81,64m
3} Tinh chon dong co dién:
Cong suat dong co duge xac dinh theo cong thic:
_ SeVe (D2-6)

d

~1000.1,
Trong dé: S.= 6kN = 6000 N - lyc cang cta cdp cudn vao tang;
v, - van tc cla cap cudn vao tang, ducgc xdc dinh theo cong thic:
v,=av,=3.0,54 = 1,62m/s.
n, = 0,9 - hiéu suat clia toi; |

Vay cong suit dong co:

_ 6000x1,62

4=

=10,8kW

1000x0,9
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Theo bang 1.2, véi ché do lam viéc CD = 25% ta chon dong co dién MTB -311.6 c6
cong suat N,= 11kW va toc do quay n,= 945 vong/phut.

Bang 1.2. Pac tinh k§y thuat ctia dong co dién

L Cong suat, kW T8¢ do quay, vong/phiit Khéi luong,
Loai dong co

_‘ CP=25% | CD=40% | CDP=25% | CD=40% kg
(1) (2) (3) (4) (3) (6)
MT-42-8 16,0 13,0 718 724 280
MT-51-8 22,0 17,0 723 728 435
MT-52-8 30,0 25,5 725 730 530
MT-61-10 30,0 24,0 574 579 715
MT-62-10 45,0 36,0 577 582 945
MTK-011-6 - 1,4 1,1 840 885 47
MTK-012-6 22 1,8 830 870 53
MTK-111-6 3,5 28 875 900 70
MTK-112-6 5,0 42 875 900 80
MTK-211-6 7,5 6,0 800 910 110
MTB-311-6 11,0 9,0 990 920 155
MTB-312-6 16,0 13,0 900 925 195
MTB-412-6 30,0 24,0 935 950 315
MTB-311-8 1,5 6,0 670 690 155
MTB-312-8 11,0 8,5 680 700 195
MTB-411-8 160 13,0 685 700 255
MTB-311-6 11,0 7,5 945 945 155
MTB-312-6 16,0 11,0 955 950 195
MTB-411-6 22,0 16,0 965 957 280
MTB-412-6 30,0 22,0 970 960 315
MTB-312-8 11,0 1,5 710 695 195
MTB-411-8 16,0 11,0 715 710 255
MTB-412-8 220 16,0 720 715 315

MTB-512-8 40,0 30,0 730 716 490 |
4AC80A6Y3 0,9 0,8 1000 860 24
4AC906Y3 - 1,7 - 900 27
4AC1006Y3 - 26 - - 920 47
4ACL12MA6Y3 3,8 3.2 1000 910 80

4AC1326Y3 7,5 8,3 1000 940 100 1

4ACIZM6Y3 | 100 8,5 1000 940 125 |
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4) rinh chon hop gidm toc
Van t6¢ clia cdp cudn vao tang dugc xéc dinh theo c‘i(f‘)ng thic:
nD.n,
60
_60.v,
‘" D

trong dé: v.= 1,62 m/s - van tdc clia cap cudn vao tang;

c

Suy ra toc do quay cla tang: n (D2-7)

D - dudng kinh vong tron di qua tam 16p cdp ngoai cing cudn trén tang dugc
xéac dinh theo cong thic:

D=D+ (2m - 1)d. =0,23 + (2x3 - 1)x0,0083 = 0.27m

Thay s6 vao cong thic (D2-7), ta xdc dinh dugc téc do quay cua tang:

60x1,62
n, =————= 114,65 vong/phit
' 3,14x0,27 e
Ty s6 truyén ctia hop giam toc duge xac dinh theo cong thiic:
n, 945
lh _—= = N
n, 114,65

Dua vao cong suat va ty s6 truyén tinh dugc & trén, theo bang 1.3, ung véi che do lam
viéc CD = 25%, ta chon hop giam téc 11 2-200 c6 ty s6 truyén: i, = 8,32; cong suat trén
truc vao (truc chu dong) N = 11,5kW va td¢ d6 quay n =1000v/ph.

Bang 1.3. Cong suat trén truc chii dong (truc vao) ctia hop giam toc

Toc do quay, Ty s6 truyén CPb,

vong/phit | §32 | 98 |12,41| 16,3 |19,88 | 24,9 |32,42|41,34|50,94| %

(1) (2) |(3) (4) (5) (6) (7) (8) (9) | (10) | (11)
Hop giam t6c L2 - 200

600 77 | 68 | 6.1 | 58 | 54 | 44 | 3 | 24 | 2 25

159 [ 52 1 42 |39 |36 | 25| 16| 1.6 | 1.1 | 40
46 | 38 | 33 | 21 | 1,7 ] 1,309 | 07 | 05| 100
750 93 | 8 | 67 | 62 | 55 | 54 | 38 | 32| 27| 25
72 | 61 | 48 | 42 | 37 | 27 | 1.8 | 1.8 | 1.3 | 40
57 | 48 | 38 | 26 | 20 | 1,7 | 13 | 08 | 07 | 100
1000 | 115 10 ] 8 | 79 | 66 | 54 | 41 | 41 | 37 | 25
88 | 7.8 | 61 | 59 | 42 | 32 | 21 | 2.1 | 1.6 | 40
765 | 63 | 51 | 34 | 2,8 | 22| 1,7 ] 1,0 | 09 | 100
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Bang 1.3 (1iép theo)

(1) (2) (3) (4) (5) (6) (7) (8) (9) | (10) | (11)
Hop giam toc L12-250
600 193 | 17,1 | 152 | 11,3 | 9.4 | 7 52 | 43 | 39 | 25
142 | 125 99 | 72 | 64 | 55 | 3.6 3 2.6 | 40
79 | 67 | 53 |36 | 22 |23 | 1.8 | L2 2 | 100
750 23 [ 197 | 16,6 ] 135 11,0 | 94 | 7.6 | 56 | 42 | 25
16,6 | 145 123 | 83 | 73 | 69 | 45 | 35 3 40
9.1 | 83 | 66 | 45 | 37 |29 | 22| 1,5 1,2 | 100
1000 27,1 | 238 1 20,5 | 17,3 | 141 | 11,7 ] 92 | 13 6 25
178 | 156 | 141|102 ] 89 | 76 | 5 | 42 | 35 | 40
12 10 8 6 | 49 | 39 3 2 1,6 | 100
Hop giam t&c 1]2-350 '
600 45,7 | 396 | 34 | 268 | 223|166 | 12 | 102 | 94 | 25
34 | 294|257 | 172|152 | 13 172 | 63 | 40
17,1 | 16 | 12,5 | 85 7 55 | 43 0 49 | 23 | 100
750 61 52 1435 32 | 2652241166 | 134 | 111 | 25
358 | 31,6 | 292 | 195 | 17,7 | 16,6 | 129 | 84 | 73 | 40
204 | 18 | 143 ] 107 | 87 | 69 | 54 | 3.6 | 2,9 | 100
1000 71,9 | 61,2 | 50,8 | 37,1 | 33,5 | 2,71 | 21.8 | 17,3 | 14,5 | 25
428 1 39 | 33 | 24,1 [ 21,0 | 18,1 | 156 ] 102 | 9 40
28,7 | 23,9 | 192 | 199 [ 11,7 | 92 | 7.1 | 49 | 3,9 | 100
Hop giam téc L[2-500
600 137 | 120 | 113 | 82,5 | 752 | 633 | 42,7 | 345 | 318 | 25
102 | 90,6 | 77 | 536 | SL | 441 | 287 | 24,1 | 204 | 40
578 | 49 | 387 | 263 | 236 | 19 | 143 | 10 8 100
750 163 | 140 | 112 | 103 | 892 | 75,6 | 52,7 | 422 | 37 25
121 | 106 | 847 | 61 | 587 | 51,5 | 32,8 | 284 | 233 | 40
725 | 612 | 484 | 329 | 296 | 236 | 182 | 124 | 10 | 100
1000 197 | 178 | 143 | 122 | 104 | 91,7 | 68,6 | 58,5 | 49 25
145 | 132 {1032 | 742 | 654 | 52,8 | 402 | 37 | 285 | 40
100 | 82 | 64 | 44 | 36 | 314 | 24 | 165 | 13,5 | 100
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1.5. TRUYEN PONG THUY LUC (TPTL)

. L.5.1. Cac dang TPTL va dac diém co ban cia chiing

. * Truyén dong thly tinh hay con goi 1a TDTL thé tich v6i dac diém 1a: Ap sudt cha
dong chat 16ng khong thay déi trong qua trinh 1am viéc.
* Truyén dong thuy luc dong cé dp suat clia dong chat 16ng thay déi khi dong chat
16ng chuyén dong vdi van t6c cao trong qud trinh lam viéc.
Trong dé6 TDTL ftinh thudong dugc sir dung rong rai trén may xay dung. TDTL dong
chi dung & nhiing may ¢6 cac co cdu 1am viéc véi van toc 16n.

1.5.2. So d6 hé thong TDTL thé tich thuong ding trén may xay dung

So d6 hé théng TDTL tinh hay TDTL thé tich dang st dung rong rai trén may xay
dung, dugc thé hién trén hinh 1.16. Nguyén 1y 1am viéc cha né nhu sau: Khi cdc bom s&
2 lam viéc, chat long (thuong 14 dau) duge hiit tir thiing chita dau 1 vé bom. Sau khi qua
bom, dau dugc tang dp sudt dat dugc tri s6 can thiét va di dén cdc van phan phoi 7, 8, 14,
15, 17. Ngudi 1ai mdy chi viéc diéu khién cdc van nay cho diu dén cic xi lanh cong tac
9, 11, 12, 13 d¢€ diéu khién cdc co cdu cha mdy. Vi mot Iy do nao dé, 4p suat ddu tang
vuot qué tri s6 cho phép. Khi ndy, van an toan 5 va 18 s& md ra, ddu tr bom di qua van
an toan trd vé thiing s6 1 dé dam béo an toan cho ca hé théng thuy luc.

010203 04 02 03 04 05 06 07 08
o s Ienaya e
/o "
/ / /
1‘/ ‘/“
/
/
/
%J;‘il
7
18/ 12/ j 10 09/

Hinh 1.16. So doé hé théng truyén dong thuy luc tinh:
1. Thiing ddu; 2. Bom thuy luc; 3. Van 1 chiéu; 4. Binh loc dau;
5, 18. Van an toan; 6. Xi lanh trg luc co cdu 14i; 7. Van phan phdi co cdu l4i;
8, 14, 15, 17. Van phan ph6i ddu dén cic xi lanh cong tic; 9, 14, 12, 13. Cac xi lanh cong tic;
10. Van tié€t luu cta xi lanh nang vat; 16. Dong co dan dong co cdu quay.
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1.5.3. Cau tao, nguyén Iy 1am viéc cia bom thuy luc

a) Bom bdnh rdng

So d6 cau tao clia bom banh rang nhu hinh 1.17.

Theo hinh v& nay, khi bom déng lém viéc: Bénh ring 1 quay ngugc chiéu kim dong
hd, banh rang 2 quay thuan chiéu kim ddng hé. Dau vao clra hiit va di men theo khe ho
giita cac banh rang va vo bom dé sang ctra ddy. '

Luu lugng cta bom banh rang duge xac dinh theo cong thic sau day:

Q, = 2.nZ.m’.b.n, cm’/phit ' (1-22)
trong do: ' I -
Z - 0 rang cla banh rang chu dong;
m - modun an khép, cm;
b - chiéu rong rang cha banh rang chii dong, cm;
n - tc do quay ciia banh ring chi dong, vong/phiit.

Bom banh rang c¢6 cdu tao don gian, tao dugc 4p suat téi 1000N/cm’.

Ctra hat du vao

2
N
N
3
Clra ddy déu di
Hinh 1.17. Bom bdnh rang Hinh 1.18. Bom pittong hudng truc
1. Bénh rang chii dong; 2. Banh rang bi dong; 1- Khéi xi lanh (bléc xi lanh); 2, 2"~ Céc xi lanh
(Hai banh rang nay thudng c6 s6 rang va clia bom; 3, 3" - Cac Pittong; 4, 4 - Tay bién;
dudng kinh bing nhau); 3. V6 bom. 5- Dia (mam) chi dong; 6- Thanh truyén.
7 - than bom.

b) Bom pittong:

C6 hai loai: Bom pittong hudng truc va bom pittdong huéng kinh, trong d6 bom huofng
tryc dugc st dung phé bién hon. ’

- So do6 cau tao clia bom pittdong hudng truc nhu hinh 1.18.
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- Nguyén 1y 1am viéc ctia bom: Day 1a bom c6 hai xi lanh v6i céc pittong cua chiing
dugc noi vé6i dia chi dong 5 bing céc tay bién 4 va 4'. Khi dia chu dong 5 quay, qua
thanh truyén 6 va céc tay bién 4, 4, dia 5 ddy khéi xi lanh s 1 (trong d6 c6 céc xi lanh
2 va 2') quay quanh truc I-I; do d6 cédc xi lanh 2 va 2' quay hanh tinh xung quanh truc
I-1. Céc pittong s6 3,3'(ndm trong xi lanh) nén ciing quay hanh tinh cuing véi céc xi lanh.
Mat khic, do dia chii dong s6 5 dugc dat nghiéng so véi phuong thang ding géc o nén
khi dia quay, céc pitténg con chuyén dong tinh tién trong céc xilanh. Trong chu ky thi
nhat, khi pittong 3' chuyén dong tinh tién sang phai thi xi lanh 2' dugc thong véi cira hit
dau vao. Cdn pittong 3 tinh tién sang trdi thi xi lanh 2 dugc thong véi cira ddy dau di.
Khi dia 5 quay di 180°dé thuc hién chu ky 1am viéc ti€p theo thi xi lanh 2 lai thong véi
cira hut ddu va xilanh 2' thong véi clra ddy dau. Nhu vay, ¢ ting v4i nira vong quay cla
dia s6 5 (géc quay bang 180°) sé c6 mot xi lanh clia bom hiit ddu vao va xi lanh kia day
dau di dén céc co cau cua may.

Luu lugng ctia bom pittong duoc xéac dinh theo cong thirc:

nd? :
szTi.D.n.tgoc , cm’/phiit (1-23)
trong do:
d - dudng kinh trong cla cdc xilanh trong bom, cm;
i - s0 xilanh ctia bom;
D - khoang cédch giira dudng tam cua hai xi lanh trong bom, cm;
n - toc do quay cia dia chli dong, vong/phiit;
a - Géc nghiéng ctia dia chii dong so véi phuong thing dung.
Nhitng bom pittong c6 thé diéu chinh dugc géc nghiéng o dé diéu chinh luu lugng

dugc goi 12 bom c6 diéu chinh; nhiing bom khong diéu chinh dugc géc o la bom khong
di€u chinh.

Bom pittong tao dugc ap suét cia dong chat 16ng khi 1am viéc cao nhat trong céc loai
bom thuy luc, c6 thé t6i 5000 N/cm’.
1.6. HE TH6NG DI CHUYEN CUA MAY XAY DUNG

1.6.1. Cong dung va phan loai hé thong di chuyén

a) Céng dung

Heé théng di chuyén cé chiic nang bién chuyén dong quay tir dong co truyén téi cac
banh chii dong thanh chuyén dong tinh ti€n clia méay xiy dung, dong thoi ti€p nhén toan
bo trong luong ban than may va cdc tai trong tic dung 1én may roi truyén xudng dat.
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b) Phan loai hé thong di chuyén cia mdy xdy dung
Heé thong di chuyén mdy xay dung gém cé:

- Hé thong di chuyén bang xich;

- Heé thong di chuyén bing banh hoi;

- Hé théng di chuyén bing banh sit trén ray.

- He théng di chuyén tu budc duge dung trong cidc mdy dao dat lam viéc trén nén dat
rit yéu hoic cdc ving dam lay.

- He thong di chuyén bang phao diing cho cédc mdy 1am viéc trén mat nudc.
. Trong dé ba loai dau dang duoc st dung rong rdi trén may xay dung.

1.6.2. Hé thong di chuyén bing xich

Heé théng di chuyén bang xich dang dugc sit dung rong rdi trén may xay dung.

Ciu tao ctia né dugc thé hién trén hinh 1.19, gom cé: Dai xich 5 an'khép véi cdc rang
cta dia xich cha dong (con goi la banh sao chi dong) s6 1 va vong qua banh bi dong so
4. Truc clia banh sao chii dong va banh bi dong duoc lap trén khung di chuyén s6 2. Cac
con lin ty xich s& 3 chiu toan b6 trong luong clia may va truyén qua bé mat tua cia hai
dai xich xudng dat. Nhd cdc con lan ty ma dp suat cua may xudng dat dugc phan bo déu

trén bé mat tua cla xich. Cic con lan 6 dé d& nhanh xich phia trén thudng c6 s luong it

hon céc con lan ty xich phia dudi. Vi céc loai mdy xay dung c¢6 ban quay nhu mdy dao
mot gau, can truc ty hanh...thi hé théng di chuyén bing xich con ¢6 truc trung tam s6 7
dé€ dan huéng cho ban quay khi né quay xung quanh truc nay.

Dua vao két cau va cach 1ap ghép cic con lan ty, hé thong di chuyén bang xich gom
c6 hai loai: Treo citng va treo dan hdi hay treo mém.

Heé théng di chuyén bing xich treo cing (hinh 1.19) c6 dic dién 1a: Cdc con lan ty
xich s6 3 duoc lien két citng véi khung s 2 clia co cau cdu di chuyén qua cac 6 dd.

,/f———o—""FJ'—_h 2 I

i/ 7
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1/ / /
2 3 4

Hinh 1.19. Hé théng di chuyén bdng xich (loai tre: c:ing)
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Loai treo ciing c6 cdu tao don gidn, viéc thdo 1ip cdc banh ty xich khi stra chita hoac
thay thé rat d& dang. Mat khdc, né con dam bao phan bs déu 4p suat xudng dat trén suct
chiéu dai bé mat tua clia xich di chuyén nén dugc st dung phé bién trén mdy xay dung.
Tuy nhién, né c6 nhuoc diém la khong thich hgp véi mat dat gé ghé, ¢6 nhi€u méap mo,
déng thoi khong c6 kha nang giam va dap do mat dudng gay ra truyén 1én khung may va
cabin, 1am anh hudng xdu dén tudi tho clia may ciing nhu siic khoé ctia ngudi cong nhan
diéu khién may.

Heé thong di chuyén bing xich treo mém (treo dan héi) khac véi loai treo cing & ché:
Cac con lan ty xich dugc lap thanh timg cdp v6i nhau va lién két mém vdéi khung di
chuyén qua cac 10 xo dan héi. Nho vay né khic phuc duge nhuge diém cua hé théng di
chuyén loai treo ciing dam bao cho dai xich tiép xiic t6t v6i mat dudng dir d6 13 dudng
g0 ghé, c6 nhiéu map mo va tang kha nang bdm cta xich vi mat dudng. Dong thai c6
kha nang giam va dap do mat dudng gay ra truyén lén khung mdy va cabin, gép phan
nang cao tudi tho clia mdy va dam bdo sitc khoé cho ngudi cong nhan diéu khién may.
Nhung loai nay c6 cdu tao phiic tap va chi chiu dugc tai trong nho nén ndé chi thich hgp
v6i nhitng may x4y dung c6 cong suit va trong luong khong 16n.

Véi cdc mdy xay dung cé trong lugng nhd va trung binh, hé thong di chuyén bing
xich thudng chi ding hai dai xich & hai bén mdy. Nhitng may xay dung c6 trong luong
16n hoac rat 16n thi hé théng di chuyén cta ching c6 thé ding nhiéu dai xich dé tang
dién tich ti€p xic cla xich véi mat dat va gidm 4p suét clia may xudng dat, do d6 may
c6 thé 1am viéc & nhiing noi nén dat yéu.

So v6i he théng di chuyén bing banh hoi, hé théng di chuyén bing xich c6 nhitng wu
diém sau: 4 ‘ '

- Do dién tich tiép xidc giffa hai dai xich va mat dudng 16n, 4p sudt truyén xudng dat
nhé nén may di chuyén bang banh xich c6 thé 1am viéc & nhitng noi nén dat mém yéu, 4m
udt, khong c6 dudng x4 ma tai nhitg noi dé, cic mdy di chuyén bing banh hoi khong thé
1am viéc dugc. Vi vy, cdc mdy di chuyén bing banh xich c6 tinh co dong cao hon.

- C6 kha nang bam t6t véi mat dudng nén xich it khi bi trugt tron.

- C6 kha nang leo dugc déc cao, c6 thé t6i 30° hoic cao hon.

- C6 bén kinh quay vdng nhd, tham chi c6 thé quay 360°.

Tuy nhién, hé thong di chuyén bang xich c6 nhugc diém 1a:

- Trong lugng ban than 16n, ¢6 thé chiém 35% trong lugng may.

- Di chuyén cham chap, ndng né va khé khan, chi thich hop di chuyén trong pham vi
cong trudng, khong thé di chuyén di xa nhu hé théng di chuyén banh hoi.

1.6.3. Hé thong di chuyén bang banh hoi

He thong di chuyén béng banh hoi gdm c6 ciu xe va céc banh xe. Cdu xe c6 2 loai: ciu
chii dong va cdu bi dong. Trén cdu chi dong c6 1ap cap banh rang nén (dugec goi 1a bo
truyén lyc chinh). Bo truyén lyc chinh nhan dugc chuyén dong quay tir hop s6 truyén t6i,
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déng thoi 1am tang momen quay, truyén qua hop vi sai va cic bén truc dén cdc banh xe
chii dong 1am cho céc banh xe nay quay va ddy xe di chuyén (xem hinh 2.1 chuong 2).
Trén mot chiéc may xdy dung di chuyén bing banh hoi c6 thé c6 mot, hai hoac ba
ciu chu dong.
Tuy theo 4p sudt hoi trong banh ma cé hai loai banh xe:

- Loai véi 4p sudt hoi trong 16p thdp, tir 0,08 - 0,4MPa tic 8 - 40N/cm’. Loai nay
thudng dugc sir dung & cdc mdy xay dung thudng xuyén lam viéc trén nén dat yéu nhu
mdy dao banh hoi, cin truc tu hanh banh hoi...

- Loai 4p sudt cao, loai nay c6 p suat hoi 16n hon 40N/cm?, thudng dugc ding trén
oto, di chuyén trén nén dudng cing. -

He thong di chuyén bang banh hoi ¢6 wu diém: C6 t6¢ do di chuyén nhanh, co dong
va linh hoat c¢6 thé di chuyén di xa song khéng thich hop véi nhing noi nén dat yéu, dia
hinh chét hep, c¢6 do déc cao hoac khong c6 duong xa. :

1.6.4. Hé thong di chuyén bing banh sit trén duong ray

Heé thong di chuyén bing banh sét trén dudng ray thudng dugc diing & cdc loai cln
truc thdp, cdu truc, cdng truc, céc loai mdy dao nhiéu gau dao ngang... N6 ¢6 uu diém:
Iyc can di chuyén nho, tiép nhan dugc tai trong 16n, k&t cdu don gian, trong lugng ban
than nhd, c6 do tin cay va tudi tho twong d6i cao. Tuy nhién né cé tinh co dong kém vi
phu thuoc vao dudng ray, cong nghé 1am dudng ray t6n kém nhiéu cong st va tien bac.
Khi may di chuyén trén dudng vong, s& xudt hién luc ma sit gitia go banh xe va dudng
ray 1m tang luc can di chuyén mdy.

1.7. CAC CHI TIEU KINH TE - KI THUAT CUA MAY XAY DUNG
1.7.1. Nang suat cia may xay dung

1.7.1.1. Dinh nghia

Nang sudt may xay dung 1 s6 lugng san phdm hitu ich ma mdy san xuat dugc trong
mot don vi thoi gian. Don vi thoi gian thuong 1a gid, ca, hodc nam.

1.7.1.2. Cdc loai ndng sudt

a) Ndng sudt Iy thuyét:

Do ngudi thiét k€ may xay dung tinh todn ra, hoan toan dya vao 1y thuyeét.

- D6i v6i nhing méy lam viéc theo chu ky (vi du: Can truc, mdy dao dat, may ui
dat...) nang sudt 1y thuyét dugc xdc dinh theo cong thic tong quat:
N, =n.Q, [m’/h] (1-24)
trong dé: Q - s6 lugng san phdm ma mdy san xuét dugc sau mot chu ky lam viéc clia méy;

n - s6 chu ky 1am viéc clia may tron mot gio.
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- DGi v6i nhimg may lam viéc lién tuc (nhu bang tai, vit tai...) nang sudt 1y thuyét
duge xdc dinh theo cong thuc:
N, = 3600.F.v, [m’/h] (1-25)
F - dién tich tiét dién ngang ctia dong vat liéu dugc van chuyén, m%
v - van toc di chuyén clia dong vat liéu, m/s.
Vi du: V&i may dao mot gau 12 mot trong loai may xay dung lam viéc theo chu ky
dang duoc st dung pho bi€n thi nang sudt ctia ching dugc xac dinh nhu sau:
Nang suét 1y thuyét cia mdy dugc xéc dinh theo cong thiic:
3600
N, = q (1-26)
Tck

trong d6: q - dung tich hinh hoc ctia gdu, m?;

T, - thoi gian mot chu ky lam viéc clia mdy, s.

Biéu thic 3600
ck

=n - s6 chu ky 1am viéc clia mdy trong mot gio.

R6 rang ta thay nang suat 1y thuyét chi phu thudc vao cic thong s6 clia mdy. Vi vay,
né dugc dung dé so sanh cadc mdy v6i nhau khi chon mdy.

b) Ndng sudt ky thudt

Nang sudt k§ thuat ctia mdy dao mot gau duge xdc dinh theo cong thitc:

k
Nkl = Nlr —4
k[
Hay: N,= @.q.k—d, m’/h (1-27)
Tck kt

Trong dé:

k, - hé s6 lam ddy gdu, né ké dén mic d6 dat chia trong gdu dy hay voi. Néu day
thi k, >1, néu voi thi k, <1. Diéu dé phu thugc chii yéu vao trinh do tay nghé
cha ngudi ldi may. Vi vay, ning sudt k§ thuat duge ding dé so sénh trinh d6
tay nghé clia cdc cong nhan diéu khién may.

k, - hé s& anh hudng do do toi x0p cua dit, k >1.

¢) Néng sudt sit dung (hay ndng sudt thyc 1) cia may dao mot gau:

M.q.k—d.k m’/h (1-28)

g
Tck kt

Nsd = Nkl'klg=

trong dé: k- hé s6 st dung thoi gian lam viéc clia mdy.

Heé s6 nay phu thuoc chit y&u vao trinh do quén 1y va t6 chitc thi cong clia cdc cdn bo
k¥ thuét. '
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Vi véy, nang suét stt dung duoc dung dé so sénh trinh do quén Iy va t6 chiic thi cong
clia cac can bo k¥ thuat véi nhau.’

1.7.2. Céc chi tiéu ky thuat ciia may xay dung

1.7.2.1. Chi tiéu vé trinh do swt dung mdy
a) Hé s6 s dung thoi gian lam viéc cia mdy
Tl

krg = (1'29)

Tq

trong d6: T,- thoi gian thuc t€ mdy lam viéc & hién trudng;
T, - thoi gian quy dinh mdy phai 1am viéc.

Vi du: Xac dinh hé s st dung thoi gian mot ca lam viéc cha may & Viét Nam.

Mot ca lam viéc & nuéc ta quy dinh 1a 8 gio: T, = 8.

Mot ngay nao d6, do mat dién hoac do suong mu hoac do mdy bi hong héc bat
thudng nén thuc t&€ mdy chi 1am viéc 6,4 gid, nghia la: T, =6,4.

Vay, hé s6 sl dung thoi gian ca lam viéc cia mdy trong ngay hom dé 1a:
6,4
k, =—+=—=0,8

T T 8
b) Hé 56 st dung mdy:
— Msd

tg MT
M,, - s6 mdy dang dugc st dung ngoai hién trudng;

k (1-30)
M; - tdng s6 m4y hién c6 ctia don vi thi cong.
¢ ) Ndng sudt sic dung ciia mdy tinh theo dau nguoi:
n=—>3% (1-31)
trong d6: N, - nang suat sit dung ctia may, m’/h; |
i - s0 lugng cong nhan phuc vu may do.
1.7.2.2. Chi tiéu vé trinh do co gidi hod.

a) Miic do co gidi hod:

m, =Q—mx100% (1-32)

cg
T

Mitc do co gi6i hod 12 ty s6 tinh bing % gifta khéi lugng cong trinh dugc hoan thanh
bing may Q,, va téng khdi lugng cong trinh Q.
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b) Mitc d¢ trang bi co gidi:

T,
Mg =~ x100% (1-33)

Muic d6 trang bi co gidi la ty s6 tinh bang % giita chi phi cho trang bi co gidi T, va
tong gia thanh cong trinh T.

¢) Muic doé trang bi déng luc:
NT .
mg, =— (kW/nguoi) (1-34)
n

Miic do trang bi dong luc 1a ty so giifa tong cong sudt clia cdc loai mdy phuc vu xay
dung cong trinh va tong s6 ngudi tham gia xay dung cong trinh d6 hay 14 cong suat may
tinh theo dau ngudi tham gia xay dung cong trinh.
trong d6: N - tong cong sudt clia cic mdy phuc vu xay dung cong trinh (kW);

n - tong s6 cong nhan tham gia xay dung cong trinh dé.
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Chuong 2
OTO - MAY KEO

2.1. CONG DUNG, PHAN LOAI OTO VA MAY KEO

2.1.1. Cong dung

Ot6 - mdy kéo 12 dién hinh clia mdy van chuyén ngang, dugc dung dé van chuyén vat
liéu, hang hod va ngudi. Riéng may kéo, dac biét 1a mdy kéo banh xich, c6 thé trd thanh
nhing may cé cong dung khic nhau khi nguoi ta lip trén né nhiing thi€t bi lam viéc

khéc nhau. Vi du: Thiét bi Gi dat, thiét bi cay bira, thiét bi cén truc... déu c6 thé lap trén
mdy kéo. ‘ '

2.2.2. Phan loai 6to - may kéo

a) Phdn loai 610

* Dua vao cong dung cé:

Oto6 du lich (Toyota, Ford...); Ot6 chd khach; Oto van tai; O1o kéo; Oto chuyén dung
nhu xe ctiu hod, xe 1am sach dudng phd, xe vin tai bétong, xe chd congtenno si€u truong
siéu trong.

* Dua vao dong co co:

Oto xang, Oto diezen va Oto dién. Trong dé Oto xang va diezen dang dugc ding phd
bién, nhung né gay 6 nhiém moi trudng nén tuong lai s& dugc thay thé bang 6t6 dién,
dic biét 1 cdc xe bus chay trong thanh pho.

* Dua vao trong tai c6:

- Ot6 loai nhe véi trong tai Q < 7 tdn;

- Ot6 loai trung binh véi Q = 7 — 12 tdn;

- Ot6 loai nang véi Q = 12 — 20 tén.

- Oto loai rat nang vé6i Q > 20 tan.

* Dya vao s6 cdu chu dong cé:

- Ot6 mot cdu cht dong, Oto hai cdu chli dong hodc ba cau chi dong.

S6 cdu chi dong cang nhiéu thi kha ning bam cla xe v6i mat dudng cang tot song
viéc quay volang dé ldi xe quay vong s€ nang hon.
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b) Phdn loai may kéo

Dua vao co cdu di chuyén c6: Mdy kéo banh hoi va mdy kéo banh xich.
2.2. HE THONG TRUYEN LUC (HTTL) CUA OTO, MAY KEO

2.2.1. Hé thong truyén luc cia 6 tdo mot cau chu dong

So dé hé théng truyén luc ctia 6 t6 mot cau chin dong dugc thé hién trén hinh 2.1.

C , )
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Hinh 2.1. So dé HTTL cia ét6 mét cdu chii dong.

ia

ol F
%

1- Dong co; 2- Li hop chinh; 3- Hop s6; 4- Truc va khép cac dang;
5- Bo truyén luc chinh; 6- Hop vi sai, trong d6 ¢6 bon banh rang nén 9 va 10;
7- Céc ban truc; 8- Cic banh xe chu dong.
Cong dung ctia dong co va cac bo phan trong hé théng truyén luc cta 6 t6:
1. Déng co: dé phdt ra nguén dong luc cung cap cho co cau di chuyén.
2. Ly hop chinh: D€ tach hoac ndi chuyén dong quay tir dong co sang hop s6. Day 1a
ly hop ma sit nén né con c6 tac dung dam bao an toan cho dong co khi xe bi qua tai.
3. Hop s6 dé:

- Thay ddi t6¢c do di chuyén tiic 1a thay ddi luc kéo ti€p tuyén cha xe. S8 1 ¢6 t6c do
di chuyén cham nhat nhung c6 luc kéo tiép tuyén 16n nhat va nguoc lai.

- Tao cho xe c6 chuyén dong tién hoac Iui.

- Khi vé 56 “0”, xe c6 thé dung tai chd trong mot thoi gian dai ma khong cén tit dong
cd, do d6 gidm s6 1an khéi dong dong co va 1am tang tudi tho cho dong co.

4. Khép va truc cdc dding duogc thé hién trén hinh 2.2. Cé hai khép céc dang:

Khép cac dang phia trén gom: Nira khép 3 n6i v6i ddu 1 (truc ra) ctia hop s6; nira
khép 4 duge néi véi truc cdc dang 2. Truc nay c6 chiéu dai 16n va duoc dat nghiéng so
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v4i phuong ngang. Dau dudi cla truc duge ndi véi nira khép 7 cuia khép cic dang dudi,
ntra khop 8 phia sau dugc néi véi truc 9. G ddu truc 9 c6 lép ciia banh rang chii dong clia
bo truyén luc chinh trong cdu chi dong. Vi hop s6 va bo truyén luc chinh trong cau chi
dong 6 clia 6t6 cich xa nhau va khong nam trén ciing do cao nén ngudi ta ding truc va
khdp cdc ding dé truyén chuyén dong gitta chiing nham ha thap cau chu dong xudng,
g6p phan ha thap trong tAm ciia 6t6. Nho vay, lam tang d6 on dinh cho 6 16 trong trudng
hop xe dang di chuyén véi t6¢c do nhanh va phanh dot ngot.

Banh xe chi dong

Hop s6

Hinh 2.2. Khop va truc cdc dang ding trong HTTL 0t6

5. B¢ truyén luc chinh: Thuc chat 1a cap banh rang nén véi banh chi dong rat nho va
banh bi dong 1én tidc 14 ty s& truyén cla truyén lyc chinh 16n. Do dé, né dugc ding dé
truyén chuyén dong quay dong thdi lam taing mo men quay tir truc cdc dang sang hai
ban truc clia cau chi dong theo phuong vudng géc véi nhau .

6. Hop vi sai: Trong d6 c6 bon banh rang hinh nén gém hai banh trung tam (hay
bénh ring mat trdi) s6 10 duge 1dp v6i dau cia hai banh truc s6 7 (xem hinh 2.1) va hai
banh rang hanh tinh s6 9 duoc 14p bing 6 bi véi truc, truc nay lap véi vo hop vi sai 6. Vo
hop vi sai lai dugc lz"ip bang bu l6ng vé6i bdnh rang nén bi dong cua truyén luc chinh
~ Khi xe di chuyén thing, vo hop vi sai quay ciing v6i banh rang bi dong ctia truyén luc
chinh, hai banh rang hanh tinh s6 9 chi quay hanh tinh ciing v hop vi sai xung quanh
cdc banh rang mat troi 1lam cho hai banh rang mat tr&i s6 10 quay xung quanh minh né
vé6i t6c do nhu nhau (hinh 2.1), ddy céc ban truc 7 quay theo véi t6¢ do nhu nhau, nghia
1 cdc banh xe chu dong 8 quay cung toc do.

Khi xe di vong (vi du vong trai) thi phan luc ngang ciia mat dudng tac dung 1én banh
xe chil dong gin tam quay vong (bdnh xe bén trai) s€ 16n hon banh xe xa tim quay vong
(banh xe bén phdi). Qua bén truc bén trai, phan luc nay muodn gilt bAnh rang mat troi bén
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tral quay cham lai va lam cho cdc banh rang hanh tinh quay xung quanh truc cua né.
Nho c6 viéc quay xung quanh minh né ma cdc banh rang hanh tinh ddy banh rang mat
troi bén phai va ban truc bén phai quay nhanh hon hon ban truc bén trdi, nghia la banh
xe chi dong bén phai quay nhanh hon banh xe bén trdi va xe di vong duoc.

Vay, hop vi sai c6 cong dung 1a tao ra su chénh léch vé€ t6¢ do quay cua cic banh xe
cht dong khi xe di vong.

7. Hai bdn truc: D€ truyén chuyén dong quay tir hop vi sai dén cac banh xe chii dong.

8. Cdc bdnh xe chii dong: Dé bién chuyén dong quay ma chiing nhan duoc tir hai ban
truc thanh chuyén déng tinh tién ctia 6 to.

2.2.2. Hé thong truyén luc (HTTL) cua may kéo banh hoi

Hé thong truyén luc cia may kéo banh hoi, co ban giong hé thong truyén luc cha 6
t0; Cong dung cua cic by phan trong HTTL cua mdy kéo banh hoi ciing tuong tu nhu
ciia 6 t6. Tuy nhién, c6 diém khéc la: May kéo banh hoi con c¢6 hop truyén luc cusi
cung,dugc dat trude céc banh xe chii dong .Thuc chat day 1a hop giam t6c banh rang dé
giam t6¢c do va lam tang momen quay cho banh xe chli dong tic 1a tang luc kéo ti€p
tuyén cho may kéo.

2.2.3. Hé thong truyén luc cua may kéo banh xich
9

8 7
\
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8 9 ,

Hinh 2.3. So d6é HTTL ciia mdy kéo bdnh xich.
1- dong co; 2- ly hop chinh; 3- hop s6; 4- bo truyén luc chinh;
5, 5°- ly hop chuyén huéng; 6- hop truyén luc cudi cing; 7- dia xich chi dong;
8- dia xich bi dong; 9- xich di chuyén; 10- phanh dai

Trong HTTL cta mdy kéo banh xich (hinh 2.3): Ly hop chinh 2, hop s6 3 va bo
truyén luc chinh 4 ¢6 cong dung giéng nhu trong HTTL cha 6 t6 da duogc trinh bay &
trén. Tuy nhién, do may kéo banh xich cdn c6 tinh da nang hon va phai lam viéc &
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nhiing dia hinh phiic tap hon nén HTTL ctia mdy kéo banh xich c¢6 mot diém khéc véi 6
16. Cu thé la: \

- M4y kéo banh xich thudng khong c6 khdp va truc cic dang vi may kéo c6 toc do di
chuyén cham nén khong cin ha thap trong tam nhu 6t6. Nguoc lai, né thudng hoat dong
& nhiing dia hinh phic tap, c6 nhiéu map mé mat dat 16n nén gam méy> kéo can duoc
- nang cao; mit khac khodng cdch tir hop s6 dén bo truyén luc chinh nhé. Béi hai 1y do
trén ma may kéo banh xich thudng khong dung khdp va truc cdc dang. Chi nhiing may
banh xich di chuyén véi t6c do 16n méi dung truc va khép cac dang. Vi du: Xe ting
phuc vu quan su.

- M4y kéo banh xich thudng xuyén lam viéc & nhiing dia hinh chéat hep, nén phai cé
bén kinh quay vong nho, tham chi c6 thé quay 360°. D€ ddp dng dugc tinh nang nay,
mdy kéo banh xich khong ding hop vi sai nhu ¢ t6 ma thay vao d6 bang hai ly hop
chuyén hudng 5 va 5°. Day 1a li hop nhiéu dia ma sit va luon déng. Khi ching déng thi
may kéo di chuyén thang vé phia truéc, muén cho may kéo quay vdng sang bén nao thi
tdch bd li hop phia bén d6. Muén quay vong tai chd, sau khi tich ly hop phai dung
phanh dai s6 10, dé€ phanh tang bi dong ctia ly hop.

- Ciing nhu mdy kéo banh hoi, mdy kéo banh xich cin luc kéo ti€p tuyén 16n ma
khong can c6 téc do di chuyén nhanh nén HTTL cla né ciing ¢6 hop truyén luc cudi
cliing s6 6. Pay 13 hop gidm t6c véi hai cap banh riang dé 1am tang md men cho dia xich
chtt dong s6 7, tic 1a tang luc kéo tiép tuyén cho may kéo.

- Nho di chuyén trén hai dai xich s§ 9, dién tich ti€p xiic gilta mdy kéo va mat dat
16n, nén 4p sudt ctia may kéo xuéng dat nhé. Vi vay, mdy kéo banh xich c6 thé 1am viéc
trén nén dat yéu, c6 kha nang bam t6t hon va leo duge doc cao hon so véi 6t6 va mdy
kéo banh hoi.

2.2.4. Céc bo phan chinh cia h¢ thong truyén luc

2.2.4.1. Ly hogp chinh

a) Yéu cdu doi voi ly hop

Nhu da trinh bay & trén, ly hop chinh cla 6to méy kéo 1a ly hgp ma sat. N6 dugc
ding dé truyén (ndi) hodc tdch chuyén dong quay tir dong co sang hop s6, dong thoi
dam bao an toan cho may khi qua tai.

Pé 1am duoc hai cong dung dé6 thi ly hop phai dam bao dugc yéu cau co ban sau:

+ Truyén dugc mo men 16n nhét do dong co sinh ra song lai ¢é thé trugt duge khi qua
tai, nghia Ja: Hé so du trit momen k cda ly hop phéi thoa man diéu kién:

k=L

=1,05+1,15

max
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trong do:
M, - m6 men ma sat do ly hop sinh ra;
M, ,,- moé men 16n nhit do dong co sinh ra.
Néu heé s6 k 16n hon giéi han cho phép thi khi dong co bi qué tai, ly hop van khong bi
truot, dong co khong duge ddm bao an toan va tham chi cé thé bi chét mdy.
+ CAu tao don gian, thoat nhiét tot.

+ Khi déng ly hop, cdc bé mat ma sdt vao ti€p xic v6i nhau mot cich ém diu va tach
ra khoi nhau nhanh chéng, dit khodt khi ma ly hop.

b) Cdu tao cua ly hop

So d6 cdu tao cua ly hop chinh
trong 6t6 dugc mo ta trén hinh 2.4.

N

Phin chi dong cta ly hop gom: 5
Banh da (dia chil dong) s6 1 dugc 1ap
v6i dau truc A cha dong co bang cic

2

/

bu long. Péng thoi banh da ciing i

duoc 1ap véi vo ly hop s6 2 bang céc

bu long.

Phan bi dong gém: Dia bi dong s6 1 @
4 duoc lién két véi truc B (truc vao TN % -
hop s6) bang then hoa. Trén hai bé
mat cia dia 4 c6 lap cdc dia ma sét s \3
hinh vanh khan s& 5 bang dinh tin
mil chim. Khi bé mat clia cic dia ma Hinh 2.4. Ly hop chinh cia 6t6
sat nay bi mon, nhé mi dinh tén lén
thi phai thay thé.

Cic bo phan d€ déng md ly hop gom:

He théng 10 xo s6 6, dia ép s6 3, cdc tay don s6 7 va 9, ban dap s6 10 va bac 8. Bac
nay dugc lién két véi truc B bang then hoa nén n6 ¢ thé di truot doc truc.

c) Nguyén ly lam viéc cua ly hop:

Pay 1a ly hop ma sat mot dia bi dong va luén luon déng. Ly hop & trang thai luon
ludn déng 13 nhd luc nén cha céc 10 xo s6 6, qua dia ép so 3.

‘Nho luc ma sét tai cic bé mat ti€p xdc gifta dia ma sét 5 (lap v6i dia bi dong s6 4) va
banh da (dia chi dong) s6 1 ma chuyén dong quay luon luon duge truyén tir banh da 1
sang dia 4. Do dia 4 dugc lién két véi truc B bing then hoa nén khi dia 4 quay s& lam
cho truc B quay theo, nghia 1a chuyén dong quay dugc truyén tir dong co sang hop so.
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Muén tich ly hop dé vao s6 thi phai dap chan vao ban dap s6 10, qua don s6 9 1am
bac s6 8 di trugt sang trdi, qua don s6 7, dia ép s6 3 s& di chuyén sang phai, lam cho cac
bé mat ma sét tach ra khoi nhau va chuyén dong quay khong dugc truyén tir dong co
sang hop s6. Sau khi vao s6, muon déng ly hop, ngudi 1di xe phai nha chan khoi ban dap
s6 10, nho huc tdc dung cla céc 10 xo s6 6, cdc bé mat ma sat vao ti€p xdc v6i nhau. Ly
hop lai tr& vé trang thdi déng va xe di chuyén binh thudng.

d) Chui y khi sit dung ly hop

+ Khi tich ly hop dé vao sé thi phai dap chan vao ban dap s6 10 mot cach nhanh
chéng va dut khodt, lam cho cdc bé mat ma sdt tach ra khoi nhau nhanh chéng va dit
khodt, tranh hién tuong truot tuong déi gilta chiing, gdy mon cic bé mat ma sat, dong
thot sinh nhiét lam néng mdy.

+ Khi déng ly hgp, thi phai nhac chan khoéi ban dap s6 10 mot cach tir th,‘lélm cho cac
bé mat ma sdt vao an khdp véi nhau tir tir va ém diu, tranh hién tugng xe bi 16 1én va
ngudi ngoi trong xe bi day nglia vé phia sau.

2.2.4.2. Hop so:

So d6 hop s6 cta 6t6 nhu hinh 2.5.

2
a) Cdu tao ciia hop so"- 1 \

1 - Truc chu dong (con goi la truc vao ctia hop sd), A\
trén d6 c6 lap c6 dinh béanh rang s6 2; / i

',Jnlq\;j»

6 - Truc bi dong (hay-truc ra), trén d6 cé cac banh \F ]
rang gai s6 4 va 5. Cac banh rang nay duoc lién két

véi truc 6 bang then hoa nén ching c6 thé di chuyén — -[ 1

doc truc mot cich dé dang, déng thdi vén truyén duoc W
mo men cho truc. 111"

\g.

Hinh 2.5. Hop s6 ciia 6t6

9 - Truc trung gian, trén truc ndy cé lap c6 dinh 1_/ \/
cac banh rang 8, 10, 11, 12, trong d6é banh rang 11
luon an khdp véi 2 clia truc 1. Banh rang s6 7 dé gai
so lui cho 6t6.

b) Nguyén ly lam viéc cua hop so:

Pay 1a hop s6 c6 ba s6 tién va mot s6 1.

Khi ly hop déng, truc 1 cua hdp s6 quay cung téc do véi truc dong co, qua cip banh
rang 2 va 11, truc 9 quay theo nhung nguoc chiéu véi truc 1 va véi téc do khong déi.
Nhiém vu cta hop s6 la 1am cho truc bi dong (truc ra) 6 ctia hop s6 quay véi céc téc do
khéc nhau va dao dugc chiéu quay ctia truc 6 dé xe c6 thé chay Iui.
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S6 tién I: Banh rang 2 an khop voi banh rang 11; Péng thoi gat banh rang 5 vao an
khép véi banh rang 10. Day 1a s6 c6 ty s6 truyén 16n nhét trong cic s6 ti€n va ty so
truyén d6 duogc xac dinh theo cong thiic:

il = Zn 2s (2-1)
2y Ly
S& tién 2: Banh rang 2 an khép v6i banh rang 11; Ddy banh rang 4 vao an khop véi
banh rang 12.

Ty s6 truyén cua s6 tién 2 dugc xac dinh theo cong thic:

. Zy Z
i, ="4-4 (2-1a)
Zy 1y,

S¢' tién 3: Céc vau rang s6 3 vao an khdp tryc ti€p v6i nhau. SO tién 3 1a s truyén
thang tir truc chit dong sang truc bi dong nén c6 hiéu suat cao nhat. Trong trudng hop
nay, toc do quay cua truc chli dong va bi dong bang nhau, ty s6 truyén ciia hop s6 1a nho
nhit (i, = 1), do d6 xe di chuyén véi van téc nhanh nhat nhung lai c6 luc kéo ti€p tuyén
nho nhat.

Trong céc s6 ti€n, truc bi dong 6 quay cling chiéu véi truc chi dong s6 1.

S¢" lui: Banh rang 2 an khép véi banh rang 11; D4y banh rang 5 1ui lai vao an khdp
v6i banh rang 7; Banh rang 7 luon luon an khép véi banh rang 8. Vi c6 thém bdnh rang
7 nén banh ring 5 quay cling chiéu vé6i banh rang 8 nhung ngugc chiéu v6i banh ring 2,
nghia 1a truc bi dong s6 6 quay ngugc chiéu véi truc chd dong sé 1. Nho vay, xe sé€
chay lui.

Ty s6 truyén cua s6 lii duge xac dinh theo cong thic:

2, 2,25 Z;,Z
i, 12725 LSS (2-1b)
2y Ly 27 Iy %y

So véi hop giam toc, ta thay hop s6 c¢6 su khéc biét co ban sau:

+ Hop s6 c6 ty s6 truyén thay déi bang cach chuyén ddi sy an khdp cha céc cap banh
rang. Nho vay, mac di téc do quay cla truc chit dong (truc vao hop s6) khong déi nhung
c6 thé thay déi dugc téc d6 quay clia truc bi dong (truc ra) ctia hop s6, do dé thay déi
duoc téc do chuyén dong clia may x4y dung.

+ Ciing bing cdc chuyén déi su an khép clia cdc bénh ring trong hop s6 ma c6 thé
dao dugc chiéu quay clia truc bi dong (truc ra) clia hop s6. Do dé c6 thé thay doi duge
huéng di chuyén (ti€n hodc 1i) ctia may xay dung.

+ TY s6 truyén clia hop s6 c6 thé 16n hon 1, bang 1 hodc nho hon 1.

Hop gidm téc khong c6 cdc dic diém trén. Ty s6 truyén clia hop gidm téc luon ludn
16n hon 1. |
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Vi DU THUBA
(Thicc hanh tinh todn hop so)

.:;
01

Cho hop s6 ctia 6td ¢6 so d6 cdu tao nhu hinh bén.
Biet:
- S6 rang cua cac banlr rang:
2,=20;7,=40; Z;=60; Z,= 6; \
Z,=10; Z,,=15;Z,,=40; Z,,=20.

".J||L;;;,Jw

ﬁ/ﬁ
LLL

- Toc do quay cua truc chli dong s6 1 (hay truc vao) T PI‘
cua hop s6: n= 1200 vong/phiit; 1
- Cong suat tai truc chit dong s6 1: N;= 96 kW. / } %
1
Tinh t6c d0 quay va momen cua truc bi dong so ]y J 1 J \g.

6 (hay truc ra) ctia hop s& tng véi céc s6 tién 1, 2, 3 va

s6 lui.
Cho phép bd qua ma sét gifta cic bd truyén banh rang va ma sat giita cac truc véi 6 truc.
Bai gidi:
Xdc dinh ty s8 truyén va téc do quay ctia truc 6 tng vdi céc s6 tién va s6 Lui.

-So'tién 1:

Ty s6 truyén: i _tnt _ i, :ft_()_@:
z, 2, 20 15

Téc do quay: n =—= % =150 vong/phuit.
L

-S6'tién 2:

Ty s6 truyén: i T i _3040 _
Zy Iy 20 20

Téc do quay: n = 2 = —12400 =300 vong/phiit.
1

- §6'tién 3: La s6 truyén thang tir truc chil dong 1 sang truc bi dong 6.

Ty s6 truyén: i =1
Téc do quay: n; =n=1200 vong/phuit.
- S6 i

o N . 2,1 2 2 z 60
Ty s6 truyén: =175 == =10
Z, 232, Zg 6
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Toéc do quay: n, = _n_ _1200_ 120 vong/phuit.
i, 10
Xdc dinh mé men quay ctia truc 6 itng vdi cdc 0
Momen quay trén truc chit dong s6 1 duoc xac dinh theo cong thiic:
9,55x10°N,
n

M, =

trong d6: N, - cong sudt trén truc chl dong s6 1, theo dau bai N, = 96kW;

n - toc do quay cia truc chi dong s6 1, theo dau bai n = 1200 vong/phuit.

~9,55x10° x 96

Do dé: M, =764000 Nmm =764Nm
1200
Cong thiic tong quat dé xac dinh mo6 men trén truc bi dong s6 6 1a:
M=M,.i.n

Theo dau bai, cho phép bd qua ma sét giita cic banh rang va ma sat giita cic truc v6i
6 truc nén m = 1. Vay mémen trén truc 6 &ng véi cac s6 sé 1a:

+Sotién 1: M, =M,.i,=764. 8= 6112 Nm.

+Sotien2:  M,=M,.i,= 764. 4= 3056 Nm.

+S6tién 3:  M,=M,.i;=764. 1= 764 Nm.

+ S6 lui: M, = M, .i,= 764. 10=7640 Nm.

2.3. TINH TOAN KEO OTO - MAY KEO

2.3.1. Xac dinh cac luc can tac dung lén 6td- may kéo
Khi 6t - mdy kéo (goi tat 1a “xe”) di chuyén, chiing gip cdc luc can sau:
2W=W+W+W, +W+W, (2-2)
trong do:

W, - luc can lan, dugc xac dinh theo cong thic:

W, =f(G, + Q,)cosa. (2-3)
W, - luc can ddc, dugc xdc dinh theo cong thiic:
W, =(G,+Q,) sina (2-4)

G,, Q,- trong luong va trong tai ctia xe;
o - goc nghiéng cua mat duong so véi phuong ngang;

W, - luc can qudn tinh, chi xuat hién khi xe chuyén dong cé gia téc va dugc xac
dinh theo cong thic:
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W, = (_Gx_i'&l_l - (2-5)
g t '
g - gia toc roi ty do;
v - van t6c di chuyén cta xe tai thoi diém c6 gia téc, m/s;
t - thoi gian gia toc, s;
W, - luc can gi6é dugc xéc dinh theo cong thuc:
W, = p.F = pBH; : (2-6)
p - 4p sudt cha gi6, N/ m’, phu thudc vao cip gid;
F = B.H - dién tich chin gié cha xe, m’;
B, H - chiéu rong phu bi va chiéu cao ctia xe, m;
Luc can gi6 chi dugc ké dén khi xe di chuyén véi van téc 16n (v > 50 km/h) va
gap gio to.
W, - luc can quay vong, chi xudt hién khi xe quay vong.
Viéc x4c dinh chinh x4c lyc can quay vong kha phiic tap. Theo kinh nghiém cé thé
14y gan ddng nhu sau: '
- Véi may kéo banh xich: thuong 1y W= (0,5 — 0,7) W
~ V6i mdy kéo banh hoi: khi quay vong trén nén dit toi, xdp, thudng lay
W.= (0,25 — 0,5)W,; khi di chuyén trén nén dat ciing va chat thi c6 thé bo qua W, .
. Trong cac luc can trén, lyc can lan 1a lyc can co ban xuét hién trong moi truong hop.

Luc cén qudn tinh, luc can gié va lyc cdn quay vong khong thudng xuyén xuét hién
nén déi véi sinh vién khong hoc chuyén nganh mdy xay dung, khi tinh todn c6 thé cho
phép bd qua ba thanh phan luc can nay.

2.3.2. Xac dinh luc kéo tiép tuyén theo cac luc can
Diéu kién cdn dé xe c6 thé di chuyén dugc 1a: Lyc kéo tiép tuyén clia xe P, phai thang
duoc cac luc can 2 W tic dung Ién xe.
a) Vi xe khong kéo theo romodc:
P.=2W=(G,+Q,) (fcosa xsina) 2-7
b) Vi xe cé kéo romodc:
P, =YXW'= (G, + Q) (fcosa tsina ) + n(G,+ Q,) (fcosa + sina) (2-7a)
trong dé:
n - s ro modc;
G, Q,- trong lugng ban than va trong tai cta ro mode;

f’ - He s6 can lan cta ro modc.
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Khi o < 10°; ¢6 thé xem cosa ~ 1; sina ~tga =i (46 ddc cha mat dudng);
Trong trudng hop nay, cic cong thic (2-7) va (2-7a) ¢6 dang:

P.=(G+Q)(f i) (2-7b)
Va:

P.=(G+Q)( £1) +n(G,+ Q) (f' £1) (2-7¢)
Déu (+) duoc l1ay khi xe 1én déc, dau (-) duoc 14y khi xe xuéng doc.

2.3.3. Xac dinh cong suat cua xe

_ B
1000n ’

(2-8)

trong do:
P, - luc kéo ti€p tuyén ctia xe, N;
v - van téc di chuyén cla xe, m/s;
1 - hiéu suat truyén dong cua xe.
2.3.4. Xac dinh luc bam
Lyc bdm chi xuat hién tai bé mat ti€p xic giita cdc banh xe chi dong v6i mat dudng
va dugc xac dinh theo cong thic:
P, = ¢.G,= o(G, + Q,k,.cosa (2-9
G, = (G, + Q)k,.cosa
trong do:
G, - trong lugng bam clia xe. D6 la thanh phan trong lugng va trong tai cha xe
phén bo trén cdc banh xe chi dong;
¢ - hé s6 bam khong nhiing phu thudc vao két cau cua co cau di chuyén va loai
dudng ma con phy thudc vao bién dang ctia 16p xe va cita dudng;
k,,- hé s6 phan bé trong lugng bam.
Vi xe ¢6 hai cau, trong d6 chi ¢ mot cau cha dong, thuong k, = (0,65 - 0,7);
Vi xe c6 tat ca cac cdu déu 1a chli dong va mdy kéo xich, k, = 1:
2.3.5. Diéu kién can va dua dé 6to - may kéo di chuyén duoc la:
YW<P, <P, (2-10)
trong doé:

2W -:6ng cdc luc can tdc dung lén 6t6 - méay kéo, duoc xdc dinh theo cong
thuc (2-2):

65




P, - luc kéo tiép tuyén clia xe;

P, - luc bam giita co cau di chuyén v6i mat duong, dugc xdc dinh theo cong
thuc (2-9).

* Nguyén nhdn ciia hién twpng patiné (hién tuong quay tron clia cidc banh xe chu
dong) trong 6t6 va mdy kéo banh hoi 1a: Luc kéo ti€p tuyén clia xe 16n hon luc bdm tic
1a diéu kién du khong thoa man.

* Bién phdp khdc phuc:

Lam tang luc bam hodc gidam luc kéo ti€p tuyén.

C6 cdc bién phap sau day dé tang luc bam:

+ Tang hé s6 bam bang cach kich xe lén va cai tao mat duong; nao vét dat udt hoac
bun 14y dudi banh xe bo di va thay vao d6 dd dam, soi hodc cat, X1, trau. ..

+ Tang trong lugng bam bang cach:

- Néu xe con cdu chli dong thi cai thém cau chli dong;

- Néu xe chi c6 mot cdu chii dong thi xép don hang hod, vat liéu vé phia cau chu
dong dé tang hé s6 k, tic 1a tang trong lugng bam cha xe.

viDU THUTU
(Thuc hanh tinh todn kéo 616)
Mot 6 16 dang di chuyén thang lén déc véi do doc i = 6% va van toc déu v = 18km/h.
Biét:
- Trong luong xe bing trong tai clia n6 va bang 180 kN:
- He s6 can lan cha xe: f = 0,04;
- Hiéu suat truyén dong cta xe: 1 = 0,80;
_He s6 bam: 9 =0,6;
- Heé s6 phan b6 trong lugng bam ca xe: k, = 0,65.
1. Tinh cong suat ctia 0t6 khi chay 1én doc.

2. Qua doan dudng doc, xe chay trén dudng bang. C6 thé cho xe di chuyén véi van
téc bao nhiéu dé phat huy hét cong sudt cla nd.

3. Xac dinh do doc t6i da ma 6to ¢ thé leo duoc theo luc bam.
Bai gidi:
1. Xac dinh cong sudt ctia xe khi chay lén doc:

Cong suét clia xe dugce xéc dinh theo cong thire:

N=-Pelw (2-11)
1000 ~
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trong dé:
v - van toc di chuyén ctia xe khi chay lén déc. Theo dé€ bai: v = 18 km/h = 5 m/s;
N - hiéu suat truyén dong cta xe: n = 0,80;

P, - luc kéo tiép tuyén clia xe, dugc xé4c dinh dua vao phuong trinh can bang giita
luc kéo va céc luc can tac dung Ién xe.

P=W+W+W +W +W, (2-12)
trong phuong trinh (2):
W, - luc can lan, dugc xac dinh theo cong thirc:
W, = (G, + Q)fcosa
W, - luc can doc, xe chay 1én d6c nén W, dugc lay dau (+).
W, = (G, + Q,).sinat
W, - luc can qudn tinh, chi ké dén khi xe di chuyén c6 gia toc.
W, - luc can gié, chi ké dén khi xe di chuyén vdi van toc 16n (v > 50 km/h) va gap
gié to.
W, - luc can quay vong, chi ké dén khi xe quay vong; khi xe di chuyén thang thi:
W, =0.
Nhu vay, theo dau bai, xe chuyén dong thang, déu véi van toc 18 km/h nén c6 thé b6
qua ba thanh phan luc can: W, W, W,
Vi vay, phuong trinh (2-12) duge rit gon:
P =W, + W = (G, +Q,)(fcosa + sina) (2-13)
trong dé:
G, = 180kN - trong lugng xe;
Q.= 180kN - trong tai cla xe:
t = 0,04 - hé $6 can lan.
o - gbc nghiéng cia mat dudng so véi phuong ngang.
Theo dau bai: tgo=1=6% = 0,06.
Suy ra: o = arctg(0,06) = 3.43" < 10",
Via < 10 nén c6 thé xem cosa = 1, sina = tgo = 1.
Khi d6, phuong trinh (2-13) dugc viét dudi dang:
P, =(G, + Q)(f +1) (2-14)
Thay s6 vao phuong trinh (4) ta xdc dinh duoc :

P, = (180 + 180)(0,04 + 0,06) = 36kN = 36000N
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Khi d6, phuong trinh (2-13) duoc viét du6i dang: ,
| Po= G+ QIE+D) 2-14)
Thay sb vio phuong trinh (4) ta xc dinh duoc:
| P, = (180 + 180)(0,04 + 0,06) = 36kN = 36000N
Thay gid tri P, = 36000N vao cong thirc (2-11), ta s& x4c dinh dugc cong sudt cua xe:

_ 360005

=————=225kW
- 1000x0,8

2. Xdc dinh vdn téc cia xe khi xe chay trén duong bang, i = 0%:

Trong trudng hop nay, luc can déc bang khong, luc kéo ti€p tuyén clia xe chi can du
dé khac phuc luc lan. Nghia la phuong trinh can bang luc kéo s& c6 dang:

P/ =W,;=(G+Q) (215
Thay s6, ta xac dinh dugc:
} P, = (180 + 180)0,04 = 14,4kN = 14400N.
Tu cong thic (2-11), suy ra:

o 1000xNxn _1000x225x0.8
S - 14400

=12,5m/s=45km/h

3. Xdc dinh dé doc Ion nhdt ma 616 ¢6 thé leo duoe:
Dua vao diéu kién du dé xe di chuyén:
Khi xe chay lén doc, ta cé: P, <P,.
- Luc kéo tiép tuyén: P, = (G, + be)(fcosoc + sino)
- Luc bam: ' P, = 0G,
Hay: ‘ P, = (G, + Qk,cosa
Trong dé6: G, - trong lliqng bam cua xe;
" K, - hé 56 phan b trong hrong bam.
Thay P, va P, vao bit phuong trinh (2-16) ta c6:
(G, + Q)(fcosg + sing) < (p(Gx + Qk,cosa
Trong d6: cosa # 0; chia ca hai v€ cho cosa, ta dugc:
G+ Q) +tga) < @(Gx“+ Qk, -
Suyra: tgo < gk, — £ = 0,6x0,65 ~ 0,04 = 0,35

Vay do doc t5i da ma 6t6 c6 thé leo dugc: i, = tgoimax =0,35 =35%.

68



Vi DU THUNAM
(Thuc hanh tinh todn kéo may kéo)

Dung mdy kéo xich DT.75, kéo theo cdc banh lu chan ciru dé dam dat.

Biét: Cong suit cia may 1a 75 ma luc. Trong lugng mdy kéo: 60kN; Trong lugng mot
banh lu: 30kN; Hiéu sudt truyén dong clia may kéo: n = 0,80; He s6 can lan clia mdy
kéo va banh lu nhu nhau va bang 0,10.

1. Tinh s6 banh lu ma mdy kéo c6 thé kéo duoc khi chay 1én déc véi do doc i = 10%
va van toc v = 4,5km/h.

2. Néu kéo theo hai banh Iu véi trong luong méi banh 1a 37,5kN chay trén duong
bang thi c6 thé cho mdy kéo di chuyén véi van t6c bang bao nhiéu dé phat huy hét cong
sudt caa no .

3. Néu phai kiém tra bim thi kiém tra khi may kéo chay lén déc hay trén dudng bing
néu trén. Tai sao? Dong thoi tién hanh kiém tra bam cho mdy kéo biét hé s6 bam cia
mdy kéo banh xich: ¢ = 0,85.

Bai gidi: ,

1. Tinh s6 banh lu ma mdy kéo cé thé kéo duogc khi chay lén déc vdi do doc i = 10%
va vdn toc déu: v = 4,5km/h.

Xem bénh lu nhu ro moéc, ta c6 phuong trinh can bang luc kéo tiép tuyén clia may
kéo va céc luc can tdc dung 1én mdy khi mdy kéo theo romoéc chay 1én déc vé6i van
toc déu:

P, =W+ W, =G, (fcosa + sinat) + n.Gy(f' cosa + sinar) (2-17)
Tu phuong trinh (2-17) suy ra:

_ P -G (fcosa +sina)

_ (2-18)
Gg(f'cosa +sina)

trong d6: G, = 60kN - trong lugng may kéo;
Gg = 30kN - trong lugng mét banh lu.
n - s6 banh lu kéo theo sau mdy kéo;
f - hé s6 can lan cia mdy kéo;
f'- hé s6 can lan clia banh lu chéan cir;
Theo dau bai: f = f'=0,10.
- Géc doc cua mat dudng so v4i phuong ngang

Theo dau bai, ta ¢é: i = 10% nghia la tga = 0,10.
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Suy ra: o = arctg(0,10) = 5,7° < 10°.
Vi o < 10° nén c6 thé xem coso ~ 1, sinot ~ tgot = i.
Khi d6, phuong trinh (2-18) dugc viét dudi dang:
P -G_, (f+1i
n= D= Om+D) (2-182)
Gy (f'+1)

P, - luc kéo tiép tuyén, dugc xic dinh dya vao cong suét va van t6c di chuyén cia
mady kéo khi chay 1én doc.

_ 270Nn
A%

P,

(2-19)

O day: N =75 mi luc - cong sudt mdy kéo;
v =45 km/h - van t8c di chuyén cua may kéo;
1 = 0,8 - hiéu sudt truyén dong ciia may kéo.
Thay gi4 tri clia cdc thong s6 vao cong thiic (2-19), ta c6 két qua:
p, = Z70x753x0.8 _ 3500daN = 36kN

~ Thay gi4 tri clia cic thong s6 vao phuong trinh (2-18a), ta xdc dinh dugc:

_36-60x(0,1+0,1)
30x(0,1+0,1)

=4 béanh lu

2. Néu kéo theo 2 bdnh lu, véi trong luong méi bdanh la 37,5 kN chay trén duong
béng thi cé thé cho mdy kéo di chuyén vdi vdn t6c bao nhiéu km/h dé phdt huy hét cong
sudt ctia né? - )

Khi mdy kéo chay trén dudng bang (i = 0%) nén phuong trinh can bang lyc kéo trong
truong hop nay c6 dang:

P, = G, f + 2G, T’
Thay so: P, =60x0,1 + 2x37,5x0,1 = 13,5kN = 1350daN
Tir phuong trinh (2-19) suy ra cong thic dé x4c dinh van téc di chuyén ctia mdy:

o _ 270Nn _ 270x75x0,8

. = 12km/h
P, 1350

3. Néu phdi kiém tra diéu kién bam thi kiém tra trong truong hgp nao? Tai sao?
Didu kién dé may kéo c6 thé di chuyén dugc ma khong bi truot tron la:

P, <P,= Gy,
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Nghia 1a luc kéo tiép tuyén ctia may phéi nho hon lyc bam clia co cau di chuyén véi
mat dudng.

Ta phai kiém tra bim & trudng hop ma diéu kién trén dé khong thod man. D6 la
trudng hop c6 luc kéo tiép tuyén 16n hon nhung luc bam lai nho hon.

So sanh hai truong hop: Khi mdy kéo chay Ién doc va khi may kéo chay trén duong
bang, ta thay:

- Khi may kéo chay 1én doc, c6 P, = 3600 daN va luc bam: P, = 0G,,,, = G, cosa.

(Vé6i may kéo banh xich, trong lugng bam G, bang trong lugng may kéo G,,).

- Khi mdy kéo chay trén dudng bang (o = 0°), ¢4 luc kéo P, = 1350 daN va lyc bam:
P, = ¢Gyyn = G @ (Vicosa = 1)

R& rang, khi mdy kéo chay 1én d6c can luc kéo tiép tuyén 16n hon (P, = 3600daN) so
v6i khi chay dudng bang (P', = 1350 daN); nhung khi chay 1én déc, mdy kéo lai c6 luc
bam nhé hon so véi khi chay trén dudng bang. Nhu vay, khi mdy kéo chay lén doc dé
khong thod man diéu kién bam. Do do6, ta phai ti€n hanh kiém tra bam trong trudng hgp
may kéo chay 1én déc véi géc doc:

o = arctgi = arctg0,1 = 5,7°

P,= ¢G,_,cosa
Thay s6, ta c6:

P, = 0,85x60xc0s5,7° = 50,75kN = 5075daN
Luc kéo ti€p tuyén khi xe chay lén ddc nhu tinh & trén: P, = 3600daN
Ta thay:

P, =3600daN < P, = 5075daN

Vay: Diéu kién bdm théa man va mdy kéo di chuyén lén déc binh thudng.

71




Chuong 3
MAY VAN CHUYEN LIEN TUC

3.1. CONG DUNG, PHAN LOAI MAY VAN CHUYEN LIEN TUC

3.1.1. Cong dung

May van chuyén lién tuc dugc dung dé van chuyén vat liéu rdi c6 kich thuéc hat
trung binh va nho nhu than, quang, da dam, soi, cic vat liéu c6 kich thuéc min nhu cat ,
ximang, bot thach cao hoac ¢6 dang khéi nhu sén phdm cia nha mdy san xuat ra... N6
ciing c6 thé dugc ding dé van chuyén bétong va vita xay dung trong pham vi cong
trudng. Ngoai ra, chiing con dugc dung-dé van chuyén ngudi & cu ly ngan nhu trong cic
ga thu dién ngam, ga dudng sit, cang hang khong hoac trong céc cira hang siéu thi 16n...

Pic diém cia chiing 13 c6 qué trinh van chuyén dugc tién hanh thanh mot dong lién
tuc va & cu ly ngan. Phuong van chuyén cia ching song song, nghiéng hoac vuoéng géc
voi mat dat.

3.1.2. Phan loai may van chuyén lién tuc

M4y vén chuyén lién tuc gém c6 cic loai sau:

a) Bang tdi: C6 dac diém la: Vat lieu dugc van chuyén trén bang véi cu ly thudng
tir 15 dén 25 m, c6 thé t6i 50 — 100 m theo phuong song song hoac nghiéng mot goc
(B < 30°) so v6i mat dat.. Bang tdi dugc dung phd bién nhat trong céc loai mdy véan
chuyén lién tuc & ngoai thuc t€ hién nay.

b) Vit tdi: Khéc véi bang tai, & vit tai, vt liéu dugc van chuyén trong 6ng kin nén né
khong nhitng dugc dugc dung dé van chuyén cdc loai vat liéu rdi, c6 kich thude hat
trung binh va nhé ma con c6 thé van chuyén céc loai vat liéu c6 d6 hat min dé bay dudi
tdc dung clia gié gay 6 nhiém méi trudng nhu xi mang, bot phan, bot thach cao... Ngoai
ra, c6 thé diing vit tAi van chuyén bétong trong pham vi cong trudng.

Trong khi van chuyén bé tong van dugc nhao tron nén khong bi phéan tang.

¢) Gdu tdi: Vat liéu dugc chita va van chuyén trong céc gdu. Céc gdu nay dugc lap
trén hai déi xich. Hai dai xich d6 an khép véi céc dia xich va chiing quay cung céac dia

- xich, céc gau chuyen dong ciing hai dai xich dé van chuyén vat liéu. Phuong van chuyén
clia gdu tii c6 thé nghleng mot géc bang 45 -75°, tham chi c6 thé vuong gdoc v6i mat dat.

72



Gdu tai thuong duoc dung dé van chuyén cac loai vat liéu roi nhu cat, da dam, soi,
ximang hodc hén hop cét va nudc, bun va nudc.
Tiy thudc vio loai vat liéu can van chuyén, cé:

- Gau tai véi gdu ddy tron va sau dé van chuyén vat liéu roi c6 do hat trung binh, he
s6 ma st giita chiing va kim loai nho, dé d6 sach nhu: d4 dam, soi,.

- GAu tai v6i gdu ddy tron va nong dé van chuyén vat liéu ¢6 do hat min, hé s6 ma sat
giita chiing va gau 16n, khé dé sach nhu ximang, ct.

- Gdu tai véi gdu ddy nhon dé van chuyén céc loai vat liéu dang cuc, hon...

d) Xich 1di tdm: Pugc dung van chuyén céc loai vat liéu sic canh, néng, hoac dinh
dau m& nhu: Gach, voi méi ra khoi 10, cac chi tiét may nhu banh rang vong bi hoac cac
san pham khdic ciia cdc nha may.

e) Vdn chuyén bdng khong khi nén dugc dung dé van chuyen cac loai vat liéu c6 do
hat min, dé bay dudi tic dung cla gié nhu ximang, bot thach cao, bot phan. Vat liéu
duoc van chuyén trong 6ng kin nhd luc ddy hoac luc hit cha dong khi nén cé 4p sudt va
van toc 16n.

3.2 BANG TAI

3.2.1. Cong dung va phan loai

Bang tai 14 loai dién hinh clia mdy van chuyén lién tuc, c6 phuong van chuyén song
song hoac nghiéng mot géc (B < 30°) so véi mat dat. N6 thuong dugc dung dé van chuyén
céc loai vat liéu 101 c6 kich thu6e hat trung binh nhu than, quang, d4 dam va cac vat lLiéu
26 dang hinh khéi nhu san phdm ciia cdc nha mdy san xuét ra. Bang tai con dugc dung van
chuyén ngudi & cu ly ngan trong ga tdu dién ngam, ga dudng sit hoac ga hang khong,
trong ctra hang siéu thi... Bang tai dé van chuyén ngudi con dugc goi la thang cudn.

Tuy theo tinh chdt di déng, cé hai loai:
- Bang tai duoc dat c¢6 dinh trong cidc nha mdy, cdc nha ga, siéu thi...

- Bang tai dugc dat trén cdc banh xe va c6 thé di dong trong pham vi cong trudng nho
luc kéo clia cdc may méce thiét bi khac hoac luc ddy clia cong nhan.

Tuiy theo 1iét dién ngang cua bdng, cé:

- Bang tai v6i bang c6 tiét dién ngang 1a phéang;

- Bing tai v6i bang co6 tiét dién ngang 1a hinh thang (hay bang hinh long maéng),
hinh 3.1d;

- Bang tai v6i bang ¢ tiét dién ngang 1a hinh chit V (hinh 3.1c¢).
Trong d6, bang 1ong méng va bang chit V ¢6 vu di€ém: Lam tang kha nang chita vat
liéu clia bang, dong thoi dam bao cho vat liéu khong hoac it bi roi vai sang hai bén canh
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bang trong qud trinh van chuyén nén cho nang suét cao hon so véi bang phéng cé cing
chiéu rong bang. Vi vay, ching dugc st dung rong rdi hon. Tuy nhién, néu mudn van
chuyén ngudi thi phai ding bang phéng, trén bang c6 gan cic bac thang.

3.2.2. Cau tao va nguyén ly 1am viéc ciia bang tai

Hinh 3.1a 12 so d6 cau tao chung cuia bang tai dugc dat c6 dinh va nghiéng so véi
mat dat. ' ’

Céc bo phan chinh cla bang tai gém: Dai bang s6 4 dugc vong qua tang chi dong so6
6 va tang cang bang (hay tang bi dong) s6 2. Tang nay dugc dat trén cac bdnh xe va c6
thé tu dong di chuyén sang trai mot doan 12 H dui tac dung trong luong clia déi trong
s6 1 méi khi bang bi ching. Nho vay, ddi bang s6 4 ludn luon dugce gilt d trang thdi cang
tu dong dé dam bdo di luc ma sat gilta bang va tang chi dong trong khi lam viéc. Néu
luc ma sat nay nho thi bang s€ bi trugt trén tang cha dong. ’

b) ' ¢ d)
Hinh 3.1. So d6 cdu tao bdng tdi

Ngoai ra, c6 thé ding co cdu vit - dai 6¢c dé cang bang. Vit nay dugc 1ap véi truc cha
tang cang bang s6 2. C4c con lan 5 dé d& nhanh bang c6 tai (nhdnh cang), giip cho bang
khong bi chung, déng thdi giif cho vat liéu khong bi roi vai sang hai bén cua bang trong
khi van chuyén, gép phin ting nang suit clia bang tai. Dé théa man diéu d6, ngudi ta
thudng bé tri cac con lan s& 5 theo hai phuong phap sau:

74



- Dung hai con lan d& bang d€ tao ra tiét dién ngang clia bang cé dang hinh chit V
(hinh 3.1c¢);

- Diing ba con lan d& bing dé tao ra bang c6 tiét dién ngang hinh thang (hinh long
mang) (hinh 3.1d).

Con lan s6 7, ngoai tic dung d& nhanh bang khong tai nhu cc con lan s6 8, né con
lam tang géc 6m cua bang trén tang chi dong (xem hinh 3.1b), tic 1 tang luc ma sat
gilta bang va tang chu dong s6 6. Nhd c¢6 luc ma sdt nay ma khi tang 6 quay, bang sé
duoc kéo chuyén dong theo dé van chuyén vat lieu. Vat liéu duoc nap xudng bang qua
phéu s6 3, di chuyén cling vdi bang va dugc dd xudng khoi bang & dau miit phia trén cta
bang tai (phia tang chu dong).

Tang chi dong s6 6 nhan duge chuyén dong quay tir dong bdi dong co dién s6 10 qua
hop giam toc s6 9.

Ciing giéng nhu truyén dong dai, dé bang khong bi truot trén tang chli dong trong khi
van chuyén vat liéu thi lyc cang S, clia bang trén nhénh cang (nhénh chira vat liéu) va
luc cang S, trén nhanh chung (xem hinh 3.1b) phai théa min diéu kién Ole:

S,=8,.e"* (3-1)
trong d6: S, - luc cang clia nhanh ching (nhdnh khong tai);
e - hé s6 logarit tu nhién;
f - hé s6 ma sdt gilta bang va tang chl dong;
a - géc 6m cua bang trén tang chi dong, (radian).
Luc kéo ti€p tuyén (hay luc vong) cla tang chi dong dugc x4c dinh theo cong thic:
| 1
Pe=S5,-8=80-—) (3.2)
e
Nhin vao cong thic (3.2), ta thdy luc kéo cla tang chli dong ty 1€ thuan véi luc cang

ciia nhdnh bang c6 tai S,, hé s6 ma sdt f va géc 6m o gifta bang va tang chii dong.
3.2.3. Xac dinh nang suat Ki thuat cua bang tai
Q =3600Fvy, t/h (3-3)

trong dé:
F - dién tich tiét dién ngang ctia dong vat liéu & trén bang, m’. C4ch x4c dinh dién
tich F xin tham khao trong tai liéu tham khao [1].
Vi bang phang: F =0,045 B’k
V6i bang hinh 1ong mang: F = 0,045 B*(k +1);

trong dé: B- chiéu rong bang.
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y - trong luong riéng cla vat liéu dugc van chuyén, t/m’;

k - hé s6 ké dén anh hudng do do nghiéng clia bang tai dén nang suat. Gid tri cla
k duoc chon theo géc nghiéng p clia bang tai: ‘
B: 0-10"° 10°- 15° 15°- 20" 20°-30°
k: 1,0 0,95 0,90 0,85

v - van toc di chuyén cla vat liéu trén bang, m/s.

vi DU THUSAU
(Thuc hanh tinh todn bdng tdi) ~

Cho so dd co cdu dan dong tang chi dong ctia bang tai nhu hinh vé dudi day.

D, An A : D,
. Truyén dong dai

Hop giam tdc

e

Bing TTang chl dong

/

Béng ca dién

Biét:

- Géc 6m cha bang trén tang chu dong: o = 210"

- Luc cang cia nhanh cu6n (nhdnh cang) cia bang: S, = 17000N

- Van t6c di chuyén clia bang: v = 0,5m/s

- Duong kinh cdc banh dai: D= 100 mm; D, = 200 mm.

- Pudng kinh tang chit dong D = 200 mm. Bd qua chiéu day bang; Tang dugc ché tao
bang gang.

- Ty s0 truyén cta hop gidm tdc: i,=10

- Hiéu sudt chung cha co cau: n = 0,85;

- Heé s6 du trit cong suat: k = 1,25, do 4m rat cao.

- Bang long méng (bang hinh thang) ¢4 chiéu rong clia bang 700mm;

- Géc nghiéng ctia bang tai so véi phuong ngang: 20°;

- Khbi luong riéng cua vat liu duge vefin chuyén trén bang: y=1,2 t/m’.
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- Ché& d6 lam viéc trung binh: CD = 25% véi do am cao.
1. Tinh chon ddng co dién dan dong cho bang tai.

2. Tinh nang sudt k¥ thuat cla bang tai.

Bai gidi:

1. Tinh chon dong co ddn dong bang tdi

a) Tinh cong suat cia déng co din dong bang tai.

Cong suét dong co dién dugce xac dinh theo cong thiec:

N=_VK G w (D6-1)
1000

trong do:
k - hé s6 du trit cong suét cta dong co; Theo dé bai: k = 1,25.
P - luc kéo cin thiét cua tang chu dong, dugc xac dinh theo cong thirc:

P=S,(1-—1) (D6-2)
€

O day:
S, - luc cang cua nhanh cudn, theo dé bai: S, = 17000N;
o - goc 6m cua bang trén tang chil dong;
f - hé s6 ma sét cta bing va tang chi dong.
Theo dau bai v6i @ = 210°, tang bing gang, do 4m rit cao tra bang 3.1, ta c6: €= 1,44.

Bang 3.1. Gia tri e vé6i cac géc 6m o khiac nhau

Loai tang chl dong va diéu kién lam viéc Gid rj e v6i cde géc om a. (do)

180° 210° 240° 300°

| Tang gang hogc thép, do 4m rat cao 1,37 1,44 1,52 1,69
Tang boc gb hoac cao su, d6 4m rat cao 1,60 1,73 1,87 2,19
Tang gang hoac thép, do 4m tuong doi cao 1,87 2,06 2,31 2,85
Tang gang hoac thép, kho 2,56 3,00 3,51 4,381
Tang boc g6, kho 3,00 3,61 4,33 6,25
Tang boc cao su, kho 3,51 4,33 5,34 8,12

Thay cac s6 lidu trén vao cong thirc (D6-2), ta dugc:

P = 17000(1 -——) = 5100N
1,44

]

77




v - vén toc van chuyén cua bang tai, v = 1,0m/s;
1 - hiéu suat truyén dong cua bang tai, n = 0,85.
Thay céc gia tri cta P, v va n vao cdng thic (D6-1) ta xac dinh duoc cong suit dong
co dan dong cho bang tai :
_ 5100x1,0x1,25
1000x 0,85

=7,5kW

b) Xdc dinh téc do quay ciia dong co
Xudt phat tir cong thuc xac dinh vén téc van chuyén ciia bang:

B n.D.nlang B n.D.ny

\Y% =
60 60.1
Suy ra: n, = 60.iv ' (D6-3)
n.D

Trong do:
n, - td¢c do quay cta dong co;
v - vAn téc van chuyén ca bang, theo dau bai, v = 1,0m/s;
D - duong kinh ctia tang chii dong, D = 200mm = 0,2m (bo qua chiéu day cua

bang tai).
i - ty sb truyén chung cua hé théng truyén dong oo dén tang chu dong.

. . . D, 200

i=1,. .1, =—=i, =——.10=20

dai-*h Dl h ‘ .
Thay cac g1a tri trén vao cong thic (D6-3) ta cé :
60%x20x1,0
n, = ——————="955,4 vong/phit
47 3,14%0,2 SPRE

Theo bang 1.2, v6i CD = 25% ta chon dong co dién nhan hiéu 4AC.1326Y3 c6: cong
sudt N = 7,5kW va t6c do quay n,= 1000 vong/ phut.

2) Xdc dinh ndng sudt ctia bang idi
Nang sudt ky thuat cia bang tai dugc xdc dinh theo cong thitc sau; 7
Q =3600F.v.y; t/h S (D6-4)

Trong do:
F - dién tich tiét dién ngang clia dong vat liéu trén bang, m’;
Vi bang long mang:
F =0,045B*k + 1)
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Theo dau bai: B = 700mm = 0,7m - chi€u rong cua bang.
k - hé s6 ké dén anh hudng do géc nghiéng cuia bang tai so vdi phuong ngang. Khi
o =20"thik =0,9;

y - khéi luong riéng ctia vat liéu duoc van chuyén trén bang, theo dau bai y = 1,2 t/m’;
v - van t6c di chuyén clia bang, theo ddu bai v = 1m/s.
Thay cac sd liéu trén vao cong thic (D6-4), ta cé:
Q=162B*v.(k + 1) (D6-5)
Q = 162x0,7*x1x1,2x(0,9 + 1) = 181, t/h.

Tir cong thite (D6-5) ta thay, néu biét trudc nang sudt Q clha bang tai long mang va
loai vat liéu can van chuyén thi ta c6 thé xac dinh dugc chiéu rong ctia bang long méng

B= ,/—Q— (D6-6)
162.y.v.(k+1)

Trong dé: v - van téc van chuyén clia bang tai, m/s;

theo cong thiic:

C6 thé chon so bo van téc van chuyén ciia bang tai theo loai vat liéu can van chuyén
nhu sau:

Vi s0i, dd dam: v =11,5m/s: xi v=10,5 + 1,0m/s.
Véi xi mang, bot thach cao, bdt phan: v = 0,8 + 1,0m/s;

V@i cat hoac dat toi: v=1+ 1,25m/s.

3.3. VIT TAI

Vit tai dung dé van chuyén vat liéu roi, ¢ do hat trung binh va nhd hoac c6 dang
bot min theo phuong ngang hoac nghiéng so véi mat dat mot goc o < 20° véi cu ly t6i
30 =+ 40 la hop ly.

3.3.1. CAu tao va nguyén Iy hoat dong cua vit tai

So dé cdu tao chung cua vit tai duoc thé hién trén hinh 3.2a.

Khi dong co dién s6 1 quay, qua khép n6i truc 2 va hop giam t6c s6 3, mdmen quay
ctia dong co dugc tang 1én va truyén (6i truc s6 5, trén d6 c6 1ap cdnh vit s6 6 lam cho truc
nay va cac canh vit quay theo dé cuén va ddy vat liéu di chuyén doc theo 6ng s6 4 tit clra
nap s6 7 dén cira xa s6 8. Trong khi quay, truc va cénh vit dugc d& béi cac 6 dd s6 9.

Phu thudc vio cdc loai vat liéu can phai van chuyén ma ngudi ta diing truc va canh vit
c6 két cau khac nhau, duge thé hién trén hinh 3.2.

79




al

Hinh 3.2b v hinh 3.2c 1a truc va cénh vit lién hoac con goi la truc va canh vit kin

(gitta truc va canh vit khong CQ khe hd). Loai nay dugc dung dé van chuyen cac ]oa1 vat

liéu ¢6 d6 hat min nhu: Xi mang, bot thach cao, bot phan. ..

Loai truc va canh vit hd (hinh 3.2d) va loai truc va cénh vit c6 dang 14 nhu 1udi xéng

(hinh 3.3e) dé van chuyén vat liéu c¢6 do hat trung binh nhu d4 dam, séi... hodc ciing co

thé duoc ding dé van chuyén bé tong trong pham vi cong trudng, trong pham vi nha

may. Diing vit tai dé van chuyén bé tong s& c6 uu diém: Trong khi van chuyén, bétong

van dugc nhao tron nén khong bi phén tang.

Hinh 3.2. So do cdu tuo vit tdi.
L- dong cu dién; 2- khép néi truc; 3- hop giam t6c; 4- ong chifa vat ligu;
5- truc; 6- cdnh vit; 7- clta nap; 8- clra x4 vat liéu; 9- 8 d& truc cénh vit.

3.3.2. Xac dinh nang suat Ki thuat cua vit tai
Q = 3600Fvyk,, t/h
trong do:

y - trong luong riéng clia vat liéu duge van chuyén, t/m’;

k, - hé s6 ké dén anh hudng do géc nghiéng B cla vit tai dén nang suat:

B : O() 50 10() 1511 200
k,: 1,0 0,90 0,80 0,70 0, 65

(3-4)

F - dién tich tiét dién ngang cha dong vat liéu & trong 6ng m’, dugc xdc dinh theo

cong thuc:
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D - duong kinh trong clia ong chia vat liéu, m;
k - hé <& ké dén muc do dién day vat liéu trong Ong, thuong: k=0,25-0,45

v - van toc di chuyén ctia vt liéu trong ng, m/s, dugc xac dinh theo cong thic:
v=— (3-6)

{ - budc canh vit, m:
n - t6c do quay cla truc mang canh vit, vong/phat;

n
n=—"
1

n, - toc do quay cua truc dong co, vong/phit.

i - ty s6 truyén cta hop giam toc.
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Chuong 4
MAY VA THIET BI NANG

4.1. KHAI NIEM CHUNG

4.1.1. Cong dung

May va thiét b nang duoc diing dé nang vat liéu, hang héa va nguoi lén theo phuong
thang ding, doi khi con duoc diing dé di chuyén vat theo phuong ngang nhung & cu ly
ngan (trong pham vi nha mdy hoac cong trudng). Vi du: Céc loai cdu tryc, cdng truc. .

Trong thuc t€, may va thiét bj nang dugc sir dung rong rdi trong tat ca cic Iinh vuc

xay dung co ban nhu: Xay dung dan dung, cong nghiép, xay dung cau dudng, cic nha

may thiy dién, xay dung cdng, cong trinh ngoai bién... d& nang - chuyén vat lieu xay
dung va lap rdp cdc cau kién xay dung. Ngoai ra, may nang con dugc dung boc x€p
hang héa & cac bén cang, cic nha ga, cic kho bai, 1ap rap cic may mdéc thiét bi trong
nganh ché tao may, giao thong, khai thic mo vi nhiéu linh vuc khéc trong nén kinh t&

quoc dan.

4.1.2. Phan loai

Dua vao két cau va cong dung, mdy va thiét bi nang dugc chia thanh ba nhém chinh:

a) Thiét bi ndng don gian 13 loai chi c6 mot co cdu nang ha vat theo phuong. thang
ding nhu: Kich, tdi, palang. Trong d6 Palang dugc treo ¢6 dinh & trén cao dé nang vat
hoéc 1am mot co cau cna may nang phic tap (vi du: Co c4u nang ctia cin truc cdu).

b) Thang nang xdy dung, duoc dat c6 dinh tai mot ché dé nang ha vat. Hang va nguoi
tham gia xay dung cong trinh duoc dé€ trén ban nang hoac trong ca bin. Vi vay, thang
nang thudng cé hai loai la thang nang ché hang va thang nang chd hang va ngudi (con
goi la thang may thi cong).

c) Can truc: Pay Ia loai dién hinh ctia mdy nang, dang dugc sir dung rat phd bién.
Cén truc 12 loai mAy nang phic tap.

Ty theo két cau va cong dung, cin truc dugc chia thanh:

- Cén truc thép dugc-ding dé van chuyén vat lieu va lap rdp cdc cdu kién xay dung
trong khi xay dung nha cao tang véi khong gian phuc vu réng. ‘
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- Can truc tu hanh van nang la can truc ki€u can va di dong linh hoat, co dong. Chiing
c6 thé phuc vu trong mién bat ki. Ngoai thiét bi can truc, trén may co sO cua can truc ty
hanh van nang con c6 thé lap nhiéu thiét bi lam viéc khac nhu cic thi€t bi 1am viéc cla
may dao mot gau, thiét bi dong (ha) coc, thiét bi khoan...

- Can truc cot kiéu cén c¢6 dinh ma dién hinh 13 cin truc cot buém. N6 dugc ding dé
nang ha va van chuyén hang trong mién dién tich bao cta cén truc.

- Can truc kiéu cau duoc dung dé nang ha, van chuyén vat liéu va lap rdp cdu kién
trong mién c6 hinh chit nhat. Chiing gém cic loai sau:

+ Cdn truc cdu (goi tat 1 cau truc) thudng dugc dung trong céc nha mdy dé xép dd
va lap rdp céc cdu kién xay dung ciing nhu céc thiét bi mdy méc khac. Sau khi cong
trinh xay dung hoan thanh, cin truc cdu cé thé ti€p tuc dugc st dung trong viéc khai thic
céac cong trinh dé. ‘

Bo phan chinh ciia cin truc ciu 13 dan cdu véi co cdu di chuyén bing béanh sat trén
dudng ray. Ray dé dugc dat trén hai hang vai cot bé tong c6t thép doc nha may. Trén
dan cau, c6 Palang nang ha vat. Palang nay dugc dat trén xe con di dong doc theo dan
cau. Nhu vay, vat nang c6 thé di dong cling véi xe con theo chiéu ngang nha may; dong
thoi xe con mang vat nang lai di dong cung véi cau truc doc nha may.

- Cdn truc céng (goi tat 1a cdng tiuc) duge ding dé xép d& hang trong cic kho, bii
trong cdc nha may bé tong dic sdn, dé 1ap rap cdc cau kién khi xay dung cdc nha mdy
thay dién, cdc cong trinh cau...

Két cau thép chia cdng truc gébm c6 hai bo phan chinh: Dan cau va chén cdng.

Dan cdu truc dugc dat trén hai chan céng, hai chan céng niy di chuyén trén hai

dudng ray. Trén dan cdu c6 xe con ning ha vat; Xe con dé c6 thé di chuyén doc theo dan
cau nhd toi va cdp kéo. Déng thai xe con ciing di chuyén cling cong truc.

- Cdn truc cdp.: Pugc ding dé van chuyén vat liéu xay dung qua thung liing, 1én dinh
nui cao, qua soéng, sudi.

B phan chinh clia can truc cap la hai thap c6 két cau dng hoac dan khong gian va
cap treo duoc ndi véi ddu cha hai thiap. Khoang cach trung binh giita hai thap thuong tu
400 + 500, c6 thé len dén 1000m.

Cip treo clia can truc cap 1a loai cdp thép chuyén dung dugc bao boc mot 16p vo dac
biét dé cap c6 bé mat nhén, tron déu va khong ri, ddm bao cho xe con mang vét nang
(hoac cabin chd ngudi) ¢6 thé di chuyén d& dang trén cdp. Hién nay, & nudc ta da sit
dung cép treo dé van chuyén ngudi tir chan nii 1én dinh nii cao nhu & Yén T, Chia
Huong Tich, Da Nang. ..
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4.1.3. Céac thong s6 co ban cia may nang

Thong s6 co ban nhat cia may nang 1a ti trong nang Q. D6 1a trong luong 16n nhat
cho phép cta vat nang (ké cé trong lugng ban than thiét bi mang vat) ma may nang c6
thé nang dugc.

Ngoai ra, mdy nang con c6 céc thong s6 hinh hoc co ban nhu: Chiéu cao nang H, tam
v6i L (d6i v6i cdu truc kiéu cdn); khdu do clia ddm cdu (d5i véi cdn truc ki€u cdu) va cdc
thong s6 dong hoc nhu: Téc do nang ha vat, t6c do quay, toc do di chuyén can truc, di
chuyén xe con, téc do thay déi tim véi.

Riéng déi véi cén truc kiéu can:

Tam véi L 12 khoang cich do theo phuong ngang tir trong tam clia vat nang dén tam
quay ctia c4n truc. Chiéu cao nang H 12 khoang cach tir trong tam cla vat dén mat dat,
(xem hinh 4.1a). ‘

’ Aot

25—
24

20

16
12

™~

8 ~

4 =
p) 12 16 20 24 28 32 2

Hinh 4.1. Cdc thong sé co bdn va duong ddc tinh 1di trong cia cdn truc kiéu cdn.

Momen tai trong 14 tich s6 giifa tai trong nang Q va tdm véi L cta cén truc:
M=Q.L, (Tm)
‘Mot s6 can truc kiéu cdn c6 momen tai trong khong doi thi tai trong nang s thay doi
theo tdm vdi va ty 1& nghich véi tdm véi.
D6 thi biéu dién quan hé giita tai trong nang va tdm vdi la dudng dac tinh tai trong
cla can truc. Khi momen tai trong M khong ddi thi dudng dac tinh tai trong cua cén tryc
kiéu cdn c6 dang 1a dudng Hypecbol (xem hinh 4.1b), dugc x4y dung tir phuong trinh:

Khi sir dung cén truc, phai tuan thii nghiém ngat dudng tai trong nay. Vi du: Mu6n
nang vat c¢6 trong lugng Q = 16 tén thi t6t nhét nén cho can truc lam viéc O tam véi
L = 20m. Néu lam viéc & tdm véi L, < 20m thi rat an toan nhung khong phat huy hét kha
nang clia can truc, anh hudng dén nang suét cia n6. Tuyét d6i khong cho phép cén truc
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nang vat c6 trong luong Q = 16 tan khi tdm véi ctia n6é L, > 20m vi nhu vay cén truc sé€
bi mat on dinh.

4.2. THIET BI NANG PON GIAN

4.2.1. Cac loai kich
4.2.1.1. Céng dung va phdn loai

Kich thuoc nhém mdy nang don gidn thudng duoc ding dé nang vat cé trong lugng
16n nhung chiéu cao nang nho.

Dua vao cdu tao va nguyén 1y lam viéc, kich dugc phan thanh ba loai:
Kich thuy luc, kich vit va kich thanh rang.

Trong d6 kich thuy luc nang dugc vat c6 trong lugng 16n nhat; kich vit c6 c4u tao gon
nhe va c6 kha nang tu ham. Boi vay, kich thuy luc va kich vit dugc sir dung phé bién hon.

Kich thanh rang tuy c6 chiéu cao nang 16n hon song c6 cau tao phic tap vi phai diing
co cau ham nén it dugc st dung trong thuc té.

4.2.1.2. Kich thuy luc
a) Cdu tao ciia kich:

So d6 céu tao cha kich thuy luc duoc thé hién trén hinh 4.2.

Hinh 4.2. So dé cdu tao kich thuy luc:
1- Bom d4u kiéu xi lanh - pittong; 2 - Thing chita ddu; 3, 4 - Van bi moét chiéu:
5 - Pittong kich; 6 - Xilanh kich; 7 - Khod ddu; 8 - Tay kich (tay quay);

'b) Nguyén ly lam viéc cua kich thuy luc:

Khi lac tay kich s6 8 sang trdi (nguoc chiéu kim déng hé), pittong s6 1 ctia bom ddu
tinh ti€n sang phai tao ra chan khong trong xilanh bom dau. Khi dé van bi s6 3 md ra,
van s6 4 déng. Dau tir thung d4u s6 2 qua van 3 vao trong xi lanh bom dau. Tiép theo,
lac tay kich sang phai (thuan chiéu kim déng hd), pittong s6 1 tinh tién sang trdi. Liic
nay van 3 déng va van 4 md. DAu tir xilanh bom d4u qua van 4 vao xilanh kich s6 6, ddy
pittong s& 5 di 1én va nang vat lén.
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Muén ha vat, mé khod s6 7, xilanh kich s6 6 duoc thong véi ngoai troi, dp sudt dau
trong xilanh 6 giAm xudng can bing véi 4p suat khi quyén. Duéi tic dung trong luong
clia vat nang, pittong s6 5 tir t¥ di xuéng va ha vat xuong. Dau trong xilanh 6 di qua
khod s6 7 tr& vé thiing chita s6 2.

c) Xdc dinh lyc tdac dung lén tay kich.

Dé x4c dinh luc P tic dung lén tay kich, ta dya vao su can bang 4p suat clia ddu trong
xilanh bom déu p, va dp sudt p, ciia dau trong xilanh kich 6 6.

PI Q d2
R - P’ -0 —
. ﬁ nD? , D?

4 4

Py =P “4-1)

trong d6:
P' - luc ddy pittong s6 1 chuyén dong tinh ti€n, c6 phuong tring v6i dudng tam
cla pittdong; ‘
Q - trong lugng clia vat can nang;
d - duong kinh trong cua xilanh bom déu;
D - dudng kinh trong cua xilanh kich.
Giita luc P tic dung vao tay kich va luc P' tic dung tryc ti€p vao tam cua pittong bom
ddu c6 quan hé véi nhau qua phuong trinh can bing moémen (xem hinh 4.1):
l
P, =P »>P=P'1 (4-2)
2
‘Thay P’ tir cong thic (4-1) vao cong thic (4-2), ta dugc:
2 |
p=Qlh (4-2a)
D [, ‘
Trbng cong thic (4-2a), ta chua ké dén ma sat gifta cic bo phan cha kich ciing nhu sy
rd 11 ddu trong qué trinh lam viéc. Néu ké dén anh hudng clia cc yéu t6 d6 thi luc thuc
1€ tic dung lén tay kich dugc xac dinh theo cong thiic

P d*> 1 1
P=—=Q—>1= (4-3)

2
n D Ln
trong d6: m - hiéu suat ca kich.

Ngoai viéc dan dong bang tay nhu loai kich trinh bay & trén, kich thuy Iuc con duogc
din dong bang bom thuy lyc hodc tram bom thuy lgc. Loai kich nay c6 thé nang dugc
nhitng vat c6 trong luong rat 16n, dén 500 tdn hoac 16n hon nifa nhu céc nhip cau, cic 10
cao, céc san nha bétdng cot thép clia cic tang nha.
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4.2.1.3. Kich vit

a) Cdu tao cua kich vit (hinh 4.3):

Than kich s6 1, truc vit s6 2, dugc ché€ tao ren bao quanh mat tru cua truc. Truc nay
dugc lien két bing ren véi dai 6¢ s6 8, 14p ¢ dinh vdi than kich. Tay quay s6 6 d¢ diéu
khién kich.

Nhin vao hinh 4.3b ta thdy: Ngam s6 7 duoc lap vdi ddu tay quay bang chét s6 5.
Ngam s6 7 an khép véi banh rang 4, duge lap véi dau truc vit bang then (hodc dau truc
vit ¢6 hinh vuong). Mi s6 3 truc tiép chiu trong lugng cha vat nang, dugc lap tron véi
dau truc vit va khong quay cung truc vit khi lam viéc.

“/// o) //>/7\\\\\\\“/“\

Hinh 4.3. Kich vit

b) Nguyén Iy lam viéc cua kich vit nhu sau:

Muoén néang (hoac ha) vat, chi viéc quay tay quay s6 6, qua co cdu ngam s6 7 va banh
rang s6 4, lam tryc vit s§ 2 quay theo. Nhd dugc lién két bang ren véi dai 6c 8 nén khi
quay, truc vit 2 dong thdi chuyén dong tinh tién. Tuy theo chiéu quay ctia tay quay ma
tryc vit tinh ti€n di 1én d€ nang hodc di xu6ng dé ha vat. Ngam s6 7 duoc giit & vi tri c6
dinh (khi ngimg ngoai luc tic dung vao tay quay) 12 nhd 16 xo 10 va chi tiét dinh vi s6 9.

Kich vit ¢ uu diém so véi kich thanh rang va kich thuy luc 1a: N6 c6 két cdu gon,
nhe va c¢6 kha nang tu ham. Diéu kién tu ham cilia kich vit:

tgh < 1gp (4-4)
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Hay: | tgh <f (4-4a)

Trong do:

A - g6c nang cla ren truc vit;

p - g6¢c ma sit trong clia vat liéu dugc dung dé ché tao truc vit;

f - hé s6 ma sit;
Tuy nhién, kich vit c¢6 hiéu suat thap hon so véi cdc loai kich khac.
c¢) Xdc dinh luc tdc dung vao tay quay: '
Theo ti liéu tham khao [1], ta c6 thé xac dinh lyc tic dung vao tay quay nhu sau:
* Khi nang vat: | o - 7
Luc cdn thiét tic dung 1én tay quay:

P = Qtg(p+2)

4-5
n R (4-5)
* Khi ha vat:
rQtg(p—A
P, = Q—g‘g)_) (4-6)

trong d6: Q - trong lugng vat nang;

I - ban kinh trung binh cua ren vit;
R - chiéu dai tay quay.

4.2.2. Cac loai toi xay dung

4.2.2.1. Cong dung va phdn loai toi

a) Cong dung

Toi xay dung dugc ding phd bién dé nang ha cic cau kién xay dung va céc thiét bi

may méc khéc theo phuong ding. Ngoai ra, né con dugc dung dé kéo xe con mang vt
nang di chuyén theo phuong ngang.Tdi thudng dugc sit dung ket hop v6i palang cap dé
tao thanh mot co céu cla céc loai cdn truc, thang ning va cdc loai mdy xay dung cb
truyén dong cép.

88

b) Phdn loai:

* Tuy theo ngudn dong luc din dong cho toi, co:

- Toi dan dong tay (goi tat 1a toi tay).

- Toi dan dong bang dong co (goi tat 1a toi may).

* Tuy theo cong dung, c6:

- Toi nang dé nang ha vat - loai nay dugc ding phd bién.

- Toi kéo xe con dé di chuyén vat theo phwong ngang.



* Tuy theo sc‘; tang trong toi c6:

- TO1 ndng mot tang.

- Toi nhiéu tang.

- Tl v6i tang ma sat.

4.2.2.2. Toi dan dong tay (toi tay)

So d6 toi tay nhu hinh 4.4a.

Cum bénh rang s6 5 (gom c¢6 hai banh rang véi dudng kinh khic nhau) cé thé di

chuyén doc truc. N6 vira dé truyén momen vira dé thay ddi ty s6 truyén tir truc I sang
truc II titc 1a thay d6i moémen quay va tdc do quay clia tang.

Cum bénh rang s6 4 ciing gom c¢6 hai banh rang v6i dudng kinh khdc nhau. Khi nang
vat nang, can c6 ty s truyén 16n thi cho banh rang nhé cta cum bénh rang s6 5 vao an
khép v6i banh rang 16n ciia cum bénh rang s6 4 (nhu hinh 4.4a); khi nang vat nhe thi cho
banh réng 16n clia cum banh rang s6 5 vao an khdp véi banh rang nhé clia cum banh rang
s6 4, ty s0 truyén s€ nho hon so véi trudng hgp trén. Do dé6, 1am tang tdc do nang vat.

Hinh 4.4a. Toi dan dong tay
‘ 1- tang cudn cdp; 2- gid toi; 3, 4, 5- cdc banh rang
dé truyén chuyén dong quay; 6- tay quay. I- truc din dong (lap tay quay);
IL, III - céc tryc trung gian; IV- truc cia tang.

Quan hé gilta momen trén truc tang M, va momen trén truc dan dong (truc lap tay
quay) M, dugc xé4c dinh theo cong thic:

M, = M,.i.n 4-7)
M, - mémen trén truc tang, dugc xac dinh theo cong thic:
S..D
M, = 5 (4-8)
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trong do:
S, - luc cang cha cdp quan vao tang;
D - duong kinh vong trdn di qua tim cia 16p cdp ngoai cung;
D=D + (2m- 1)d, | (4-9)
D, - diIb'ng kinh ngoai clia tang; |
d, - duong kinh cép;
m - s 10p cap quan trén tang.
M, - mémen trén truc dan déhg, duogc xéc dinh theo cong thic: ‘
- M,=knPl | (410)
n - s6 ngudi dong thoi quay tay quay. | R
P - lyc do mc_)t nguoi téc dung vao tay quay.
[ - chiéu dai tay quay.
k - hé s6 k& dén su lam viéc khong déu ciia mdi ngudi.
Khin :bl thi k = 1; khi n = 2 thi k = 0,8. Néu 2 ngudi quay, sinh lyc déu nhau thi ldy
n=1.
i - ty s6 truyén chung ctia céc bo truyén banh rang. .
1N - hiéu suat cua toi.
Thay céc cong thic (4-8) va (4-10) vao phwong trinh (4-7), ta s& x4c dinh dugc luc -
cua mbi ngudi tdc dung vao tay quay:

Se.D =knP.lin
(4-11)
=P :_iD_._
2k.n.lin

4.2.2.3. Toi ddan dong mdy (con goi la toi dién)
a) Phdn loai toi dzen

Tot dién dugc dan dong bang dong co. Tuy thudc vao dac diém lam viéc ciia dong co
va su lién két gifta tang cudn cdp va dong co ma toi dién duge chia thanh hai loai:

- Toi dién dao chiéu dugc din dong bdi dong co dién xoay chiéu. Dong co nay cé thé
dao dugc chiéu quay va dugc lién két ciing véi tang cudn cdp qua hop giam téc.

~ Toi v6i ly hop ma sat dugc din dong boi dong co chi quay mot chiéu (khong dao
dugc chiéu guay), thudng 1a dong co d6t trong. Dong co nay din dong cho nhiéu tang.
MB5i tang duoc lién két véi dong co bing ly hop ma sat. Khi déng ly hop, tang sé nhan
duoc chuyén dong quay tir dong co dé cudn cdp nang vat. Khi tdch ly hop, tang khong
duge lién két véi dong co nifa, lic d6 nhd trong luong ban than cua vat nang, tang s€ quay
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nguoc lai, nha cép, ha vat. Muon diéu chinh téc do ha vat thi dung phanh dai dé diéu chinh
toc do quay cua tang. Viéc dimg va giit vat tai vi tri nhat dinh trong mot thoi gian can thiét
dugc thuc hién nho co cdu dimg kiéu banh céc (nhu trong kich thanh rang).

b) Toi dién ddo chiéu

So d6 tdi dién dao chiéu duoc thé hién trén hinh (4.4b). Toi dién dao chiéu thudng
duge sir dung két hop véi palang cdp tao thanh co ciu ¢ thé nang dugc vat véi trong
lugng 16n. N6 ciing la co cau cta cac loai can truc, thang ning va cic may xay dung
khdc. Viéc dao chiéu quay clia tang 3 dé cuén hoic nhé cdp nang ha vat, dugc thuc hién
bang cach dao chiéu quay cta dong co dién s6 1, day 1a dong co dién xoay chiéu. Phanh
s6 4 1a phanh hai m4 thudng déng. Binh phanh 12 ntra bi dong ctia khép dan hdi néi truc
dong co vdi truc vao hop gidm téc. Hop giam t6c s6 2 dé ting momen quay clia dong co
roi truyén dén tang 3.

Qv,
’JV
7\_,
Vc#sc
!
3
L. i
2 ] _
T\4 1

Hinh 4.4b. Toi dién ddo chiéu
Luc kéo cua tai chinh 14 luc cang chia cdp cudn vao tang, dugc xic dinh theo cong thiic:

5, =—2td 4-12)
ANy
trong do:
a - boi sudt clia palang cap (da dugc gidi thiéu & muc 1.4.6.2);
Q, q - trong lugng vat nang va cha thi€t bi mang vat.

MNpas My - hiéu sudt chia palang va cta cdc puly déi hudng cdp nam ngoai palang.

r - $6 puly déi hudng cép nidm ngoai palang. O hinh 4.4b, tacér = 1.
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Cong suat dong co dién duge xac dinh theo cong thic:

a S..v,
1000.n

(kW) (4-13)

dfc

Trong cong thitc (4-13):
S. - luc cang cta cap cudn vao tang, N;
7 - hiéu sudt chung cta toi;
v, - van téc clia cdp cudn vao tang, (m/s), dugc xac dinh theo cong thic:

v =Ty (4-14)
D - dudng kinh vong tron di qua tim 16p cap ngoai clng, dugc xac dinh theo cong

thic (4-9);
v, - van toc nang vat, (m/s);
a4 - hat sudt cua palang cép;

i1, - toc do uay cua tang, vong/phut;

n, = Ld{c (4-15)

ny, - téc do quay cua dong co; )
i - ty 0 truyén cua hop giam toc.
4.3. THANG NANG (MAY VAN THANG)

Thang nang dugc dung dé nang hang hoac nguoi (dugc dat trén ban nang hoac trong

cabin) lén theo phuong thang ding. ) b)
Thang nang thudng dugc dat co dinh tai
mot ché. 8
Tuy theo cong dung, thang nang gbm cé: A
- Thang nang phuc vu cho viéc xay dung, s
goi tat 1a thang nang xay dung.
- Thang nang dé van chuyén ngudi, goi tat
R . =
1a thang may.
Thang nang xay dl_Ing‘cc’) hai loai: Thang
nang dé chd hang va thang nang dé chd hang
cung vGi nguoi.
—+ -
4.3.1. Thang nang ché hang ==
Cdu tao cla thang nang chd hang (hinh Hinh 4.5. Thang néng chd hang:
4.5a), gobm: Cot chinh s6 4 dugc dat c6 dinh a) Hinh chung; b) So dé mdc cdp
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trén bé s6 1. Doc theo chiéu cao clia cot cé lap ray dan huéng dé dan hudng cho ban
nang s6 7. Ban nang nay dugc lap véi gid truot s6 6. Toi dién dao chiéu s§ 2 va day cap
s6 3 dé nang ha ban nang s6 7.

Cap s6 3 vong qua cic puly déi huéng & dinh cot va puly di dong s6 8 dugc lap trén
ban nang.

Khi cén thi cong cdc nha cao tang thi chiéu cao cot clia thang nang phai 16n. Néu
chiéu cao cot 16n hon 10m thi phai lién két cot vdi khung nha bang céc thanh giang s 5.

Hinh 4.5b 1a so d6 méc cdp co ciu nang ban nang.
4.3.2. Thang nang cho hang va nguoi

Trong khi thi cong phan thé céc nha cao ting (con chua lap thang mdy chd ngudi), dé
van chuyén vat liéu lén cao va tao diéu kién thuan loi cho cong nhan trong viéc di 1én
(hoac xudng) trong khi lam viéc, ngudi ta s dung thang nang xay dung két hop chd
hang va chd nguoi trong cabin.

N6 ¢6 thé phuc vu cho viéc thi cong céc toa nha cao 30 tang (dén 110m).

Thang nang chd hang va ngudi (hay con goi l1a thang mdy thi cong) c6 cdu tao co ban
giéng nhu thang may chd ngudi chi khéc 1a: cabin dé xép hang va ngudi ndm bén canh
cot va di chuyén lén, xudng theo ray dan hudng dugc lap doc theo chiéu cao cta cot.
Con cabin cta thang mdy chd ngudi nam trong giéng thang.

Dé nang ha cabin c6 thé dung tdi va truyén dong cap 2
hoac truyén dong banh rang - thanh rang.

So d6 truyén dong cdp dé nang ha cabin cua thang
nang chd hang va ngudi véi puly dan hudng cdp bang
ma sat dugc thé hién & hinh 4.6. 3

Cabin s6 | dugc nang ha boi day cap s6 5. Cap nay
quédn vong qua i dién dao chiéu 6 3 véi cac puly s6 2

dan hudng cép bang masét. Dau kia cta cdp dugce cd

dinh vao déi trong s6 4.

Trén thang nang chd hang va ngudi ¢6 lap dat mot
so thiét bi an toan nhu: bo ham bao hiém dé giit cabin

Hinh 4.6. So dé mdc cdp

khong bi roi xuéng néu cdp ning cabin bi dut, cic role cita thang mdy thi cong

han ché hanh trinh di chuyén ctia cabin.

4.3.3. Xac dinh nang suat cua thang nang ché hang

Nang sudt k¥ thuat cua thang nang ché hang duge xdc dinh theo cong thuc:

Ny, = ——3200 Q. (T/h) (4-16)

ck
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Trong d6: Q - trong lugng hang dat trén ban nang, T;

" T, - thoi gian mot chu ky 1am viéc, s.

h h

T, =—+—+1t;, 8
v, Vq

Ty =t, +t, +tg, S

t,t, 1, - thoi gian nang, ha va dimg mdy d€ bdc hang, s;
h - chiéu cao nang, m;

\Y

n?

v,- van t6c nang va ha ban nang, m/s.
4.4. CAC LOAI CAN TRUC

4.4.1. Cén truc thap

a) Cong dung va phdn logi cdn truc thdp

Trong céc loai cdn truc, c4n truc thdp giif vai trd chii dao va dugc sir dung phd bién dé
phuc vu cong tac xay dung co ban thudc cdc linh vyc dan dung, cong nghiép, thuy dién,
cang, cdu dudng. .. Cin truc thap c6 chiéu cao nang va tim vdi 16n.

Dé xay dung cdc nha cao ting va cdc thdp ¢4 chiéu cao 16n, ngudi ta dung can truc thap
¢6 dinh, neo thdp vao cong trinh hodc can tryc thdp tu nang c6 chiéu cao nang dén 150m
va tam véi 50m, tham chi dén 70m. Do dé, can truc thdp cé mién phuc vu rét rong, né cé
thé bao quat dugc toan b6 cong trinh mac du thdp dugc dat ¢§ dinh tai mot ché.

bic diém cia can truc thap 1a: N6 c6 du cdc co cdu: Nang ha vat, thay ddi tdm véi,
quay va di chuyén. Cic co cdu nay thudng dugc din dong riéng boi cic dong co dién
xoay chiéu.

Tai trong nang Q cla can truc thap thudng thay déi theo tdm véi L. Boi vay, thong so
co ban dic trung cho cin truc thip 1a momen tai trong: M = Q.L.

- Pudng dic tinh ti trong cla cén truc thp la d6 thi biéu dién su phu thudc cla tai
trong nang Q vao tdm v4i L cta can truc.

Cin truc thap dugc phan loai theo cdc dac diém sau:

* Theo su hoat dong cua thap trong khi lam viéc c6:

- Cén truc thdp v6i thip quay;

- Can truc thap c6 dau thdp quay (thdp khong quay).

* Theo phuong phép thay d6i tdm véi c6:

- Can truc thap thay déi tdm véi bang cich nang ha can

- Cén truc thap thay déi tdm v6i bing cach kéo xe con mang vat di chuyén trén can.

* Theo phuong phdp lap dat trén cong trudng co:
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- Can tryc thap di chuyén trén ray va can truc thap dat c6 dinh tai mot ché.
* Dua vao cong dung cé:
- Can truc thap céng dung chung ding trong xay dung dan dung va nha cong nghiép.

- Can truc thap chuyén dung dé xay dung céc cong trinh dac biét nhu 6ng khéi, 16
cao... cua cac nha may ldn.

- Can tryc thap ding trong xay dung nha cao tang.
b) Can truc thdp vdi thap quay

So d6 céu tao cua can truc thap vdi thap quay di chuyén trén ray, duoc thé hién trén
hinh 4.7a. ‘

s
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b)
Hinh 4.7. Cdn truc thdp cé thdp quay

Thap s6 1 dugc dat trén ban quay s6 4. Chan thdp duoc lién két v6i ban quay bang
khdp ban 1€ nim ngang s6 3. Thap dugc giit 6n dinh nho thanh gidng 16.

Trén ban quay con dat d6i trong s6 7, toi nang can sd 8, toi nang vat s6 9 va co cau
quay. Khi quay, ban quay s6 4 dugc ty trén thi€t bi tua quay. Thiét bi tua quay nay duoc
lap c6 dinh v6i khung s6 5 cia co cau di chuyén. Can truc thdp c6 thé di chuyén trén ray
nho bon cum banh xe s6 6 (trong d6 ¢6 hai cum chit dong va hai cum bi dong). Can s6 2
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duoc lién két v6i dau thap bang khop ban Ié & chan can. Can dugc nang ha (d¢ thay doi
tam v6i) 1a nhd i nang can s6 8, palang cdp s6 10 va cdp s6 12. Toi s6 9 va hé thong
cap 13 dé nang ha vat.

Khi co cdu quay can truc 1am viéc thi banh rang hanh tinh 14 nhan duoc chuyén dong
tir dong co dién, qua hop giam téc, né sé quay hanh tinh xung quanh vang rang 15, lam
cho bin quay s6 4 quay 360, do d6, d6i trong s6 7, cdc cd cau nang ha vat, nang ha can,
cd cdu quay, thdp va can quay dong thoi cling v6i ban quay.

Hinh 4.7b 13 so 46 méc cip cla cdn truc thdp v6i boi suat ciia palang cap nang vat
a = 2 va cla palang cdp nang cdn a = 4. Mot ddu clia cdp nang vat 13 duoc cudn vao tang
nang vat s& 9 vong qua céc puly 16 lap & ddu can va puly di dong 17. Pau kia cua cap 13
dugc cudn vao phan cé dudng kinh nho cla tang nang can s6 8 va nguogc chiéu véi chiéu
cudn ca cap nang can. Do d6 cdp nang c4n va cdp nang vt phu thudc vao nhau trong khi
lam viéc. Boi vay, so d6 méc cdp nay duoc goi 1a so d6 mac cdp phu thudc.

Nguyén 1y lam viéc cla né nhu sau: Khi tang s6 8 quay nguoc chiéu kim dong ho,
cap nang cdn s6 10 dugc cudn lai, qua cdp 12, ddu can s€ duge nang lén, tam vai cla cin
truc duoc thu nho lai; trong khi d6, cap nang vat 13 lai dugc nha ra khoi tang s6 8 va vat
duoc ha xuéng (mac du toi nang vat s6 9 khong lam viéc). Khi tang s6 8 quay thuan
chiéu kim déng hé dé nha cap s6 10, ha cdn xudng dé tang tdm véi cua cén truc thi cap
nang vat 13 dugc cudn lai va vat dugc nang lén.

Quan hé giita dudng kinh phan 16n va dudng kinh phan nho cha tang nang can phu
hop v6i quan hé giita boi sudt ctia palang nang can va boi suat cua palang nang vat, dam
bao sao cho ddu cin duoc nang lén do cao bing bao nhiéu thi vat s€ dugc ha xuong do
cao bang bdy nhiéu va nguoc lai. Nhu vy, vat s€ khong thay déi do cao so vGi mat dat
ma chi di chuyén theo phuong ngang ciing véi dau cén trong qud trinh nang ha can dé
thay doi tdm véi. Vi thé, giam duoc thdi gian chu ky 1am viéc va tang nang suat can truc.
D6 1a tinh wu viét ctia so d6 mac cép phu thuoc.

Ngoai ra, mot s6 cn truc thdp con sit dung so d6 mac cép doc lap. Trong truong hop
d6, cap nang ha cin va cdp nang ha vat lam viéc doc 1ap vdi nhau. Khi nang ha cin dé
thay déi tdm véi thi vat ciing bi thay ddi do cao so v6i mat dat.

Mot s6 can truc thap véi thip quay c6 can nidm ngang. Phin dudi bung can c6 gan
dam thép chit I 1am dudng ray cho xe con mang vat di chuyén doc theo can dé thay doi
tam v6i clia can truc. Trong khi thay ddi tdm vdi, vat di chuyén cung véi xe con ma
khong thay ddi do cao so véi mat dat. '

b) Cdn truc thdp voi dau thdp quay (thdp khong quay)

Hinh 4.8 thé hién ciu tao va so d6 mac cdp cua cin truc thp vé6i dau thap quay (thap
khong quay). Cau tao chung clia cén truc thép v6i ddu thép quay hinh 4.8a, gém co:
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Thép s6 1 dugc dat c6 dinh trén khung di chuyén s6 5. Khung nay dugc tua trén cdc
cum banh xe di chuyén s6 6. Can s6 2 thuong dugc treo nim ngang nhd thanh gidng 13
va lién két véi ddu thdp bing khép ban 1€. Déi dién vdi can, & ddu thdp con 1ip dim
congxon s6 9. Dam cong xo6n nay ciing duge treo nhd thanh gidng 13. Trén ddm nay c6
dat ti nang ha vat s6 11 va toi 12 dé kéo xe con s6 10 di chuyén doc theo can khi thay
doi tam véi clia can truc. D6i trong s6 8 ciling duoc treo trén dan congxon s6 9 va né ¢
thé di chuyén doc theo ddm nay. O mot s§ cén truc, doan thdp trén cing s6 17 c6 tiét
dién 16n hon va 16ng vao than thap s6 1. Két cau nhu vay sé tién loi cho viéc néi thdp khi
can tang chiéu cao cla thép. ‘

Khi lam viéc, dau thap s6 3 (trong d6 c6 dat cabin s6 16), can s6 2, dam congxon s6
9, cdc toi 11, 12 va dai trong s6 8 (dugc dat trén ddm cong x6n) sé cling quay tuong doi
so v6i thap. Khi dugc quay, ching dugc tua trén thiét bi tua quay 18, dugc lép ¢ dinh
v6i than thdp 1. Duéi chan thdp c¢6 dat thém d6i trong s6 7 trén khung di chuyén dé ha
trong tam cta cin truc xudng thdp, tang do on dinh cho can truc & trang thdi lam viéc
ciing nhu khong lam viéc. Vi vay, déi trong s6 7 con duoc goi 1a n trong.
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c)
Hinh 4.8. Cdn truc thdp c6 ddu thdp quay:
u) Cdu tao chung; b) So d6 mdc cdp di chuyén xe con; c) So dé mdc cdp ndng vt
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Hinh 4.8b 12 so d6 mic cap kéo xe con di chuyén. Hai dau cta cép 15 dugc vong qua
tang 12 véi chiéu ngugc nhau va cg dinh vao xe con s6 10. Viéc thay déi tam véi duoc
thuc hién bang céch cho xe s6 10 di chuyén trén can. Néu tang 12 (hinh 4.8b) quay
nguoc chiéu kim dong ho thi xe s6 10 di chuyén ra phia ddu cdn dé m& rong tdm véi clia
cén truc va nguoc lai. Hinh 8.4c 12 so d6 mac cp nang ha vat véi palang cap nang vat c6
boi sudt a = 2. Cdp nang vat 14: mot dau dugc cudn vao tang 11, ddu kia c6 dinh & phia
dau can.

So v6i cin truc thdp véi thdp quay, cin truc véi dau thap quay c6 nhuge diém sau: Do
céc co cdu va déi trong di dong dugc dat & trén cao nén viéc lap rp, cham séc, bao
dudng khé khan hon, thdi gian lap rép lau hon. Song cén truc nay c¢6 uu diém la: N6
thudng c6 tai trong nang va tdm véi 16n hon; néu né dat cd dinh tai mot ché thi cé thé
neo giit thap vio cong trinh dé ting do 6n dinh khi cin ting chi€u cao cua thap. N6 c6
thé ding sat cong trinh vi né ¢4 tdm véi rat nhd. Khi dé xe mang vat di chuyén vao sét
v6i thip. Vi vay, né rat thich hop véi viéc cai tao, xay chen céc nha cao tang trong cac
ph6 thuoc céc thanh phé 16n ciia nudc ta nhu Thi d6 Ha Noi, thanh ph6 H6 Chi Minh. .

¢) Can truc thdp dé xdy dung nha cao tang

Cin tryc v6i ddu thap quay dat c6 dinh tai mot ché thudng dugc sit dung phé bién dé
xay dung céc nha cao tang, (xem hinh 4.9).
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Hinh 4.9. Cdn truc thdp cé dinh véi ddu thap quay dé xdy dung nha cao tdng
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Khi d6, ngudi ta ¢6 thé néi thém cdc doan thdp lam tang chiéu cao cta thip va neo
thdp vao cong trinh nhu hinh 49a dé tang d6 6n dinh cta can truc. Hinh 4.9c mo ta
phuong phép giang thdp s6 1 vao cong trinh nhd céc thanh gidng s6 7.

Qua trinh ndi thap dugc tién hanh nhu sau: Trudc hét, ¢§ dinh doan thdp trén cing va
dau thdp véi gian lap dung s6 2. Gian nay thudng dugc ché tao duéi dang bao quanh
thdp ca ba mat, chi h& mat trudc dé dua doan thdp s6 4 vao vi tri cin néi. Tiép theo, thio
cac buldng lién két giita doan thap trén cling véi phan thap duéi.

Sau d6, dung toi lap dung dé nang doan thap trén clng va toan bo phan trén clia can
truc 1én mot doan bang chiéu cao clia doan thap can phai néi thém s6 4. Khi dé dan lap
dung s6 2 trugt doc theo phan thap phia dudi. Nang doan thdp cin néi s6 4 lén nhd co
cau nang vat clia can truc va treo né vao ray s6 3, réi ddy né truot trén ray s6 3 vao
khodang trong giita phan trén va phan dudi cua thdp. Cudi cung, lién két doan thip s6 4
v6i phan trén va dudi cua thap bang cic bulong.

Hinh 4.9b 1a so d6 mic cép nang vat nhiéu t6c do cla can truc thap véi hai tang cuén
cap Svab.

Hinh 4.10. So dé ndi thap khong cdn gian ldp dung

Mot s6 can truc thdp (v6i dau thip quay) ¢6 doan thap trén ciing véi tiét dién 16n hon
phan thap phia dudi va dugc 16ng vao phan thap duéi. Két cau kiéu nay cho phép viéc
noi thap thuén loi hon va khong cén gian lap dung (hinh 4.10).

Trinh tu noi thap cta loai cdn truc nay duoc thuc hién nhu sau:

- Dung co cau nang vat cta can truc nang doan thap can phai néi lén (hinh 4.10a);
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- Treo doan thap nay vao ray truot (hinh 4.10b);
- Dung xi lanh thuy lyc nang toan bo phan trén cla can truc 1én mot doan bang chiéu
cao ctia doan thdp can phai ndi (hinh 4.10c);

- D4y doan thap can pha1 ndi di chuyén vao khoang tréng gitta phan trén va phan dudi
cua thédp (hinh 4. 10d).

- Cu6i ciing, lién két doan thdp can n6i thém v6i phan trén va dui clia thap bing céc
bulong (hinh 4.10e). | ‘

¢) Cdc co cdu ciia cdn truc thap

- Can truc thap néi chung thudng cé cic- co- cau: Nang ha vat, thay ddi tdm véi va co
c&u quay. Riéng cén tryc thap di chuyén trén ray con c6 co ciu di chuyén. Trong 46, co
céiu nang vat va co cdu thay ddi tdm véi (ké ca bing cach nang ha can hodc kéo xe con
di chuyén doc theo can) thudng 1a i dién déo chiéu, dugc dan dong boi dong ca dién
xoay chiéu: So d6 truyén dong clia cdc co cdu nay giong nhu so do 10i dién ddo chiéu da
dugc gidi thiéu & muc 4.3.2.

* Co cdu ndng vdt ciia cdn truc thdp c6 dac diém Ia thudng c6 nhicu t6¢ do. Do d6,
khi nang vat c6 trong lugng nhd thi cho co cdu nang lam viéc v6i tc do 16n dé rit ngan
thdi gian chu ky 1am viéc va tang nang suét cha can truc. Khi néng vat c6 trong lugng
16n thi c4n phai cho co cau nang 1am viéc véi toc do nho, vat duge nang ha mot cach tir .
tir. Nho vay, c6 thé 1ap dat mot cach chinh xdc vat nang va cac cau kién xay dung vao
ding vi tri cén thi€t cua no.

Vi thé, céc cdn truc thap dé lap rap céc cau kién c6 trong lugng 16n thuong sir dung
co cdu nang vat la toi d4o chiéu c6 nhiéu téc d6 vé6i hai dong co dién va hai tang cuén
cép, dugc lap trén hai ddu truc ra clia hop gidm toc nhu hinh 4.11. Tren truc vao cua hop
giam t6c 6 bo vi sai khong doi xing.

Tdi nay c6 bon tdc do nang vat tuong ting véi bon trudng hop sau:
" - Khi hai dong co 1 va 2 quay ciing chiéu;
- Khi chi c6 dong co 2 1am viéc, dong co 1 khong lam viéc;
- Khi chi c6 dong co 1 1am viéc, dong co 2 khong 1am viéc;
- Khi hai dong co quay ngugc chiéu nhau.
* Co cau di chuyén ctia cin truc thap gdm bon cum bénh xe, trong d6 6 hai cum cht

dong va hai cum bi dong. Khi cdn truc thdp phai di chuyén trén dudng ray vong thi hai -
cum chi dong thudng dugc dat vé mot phia ray c6 ban kinh cong 16n hon.

Sd dé dong cum banh xe chli dong clia co ciu di chuyén cdn truc thap dugc thé hién
trén hinh 4.12a, gém: Dong co dién so 1, khdp ndi truc s6 2; phanh mé s6 4; hop giam
t&c truc vit - banh vit s6 4 va céc banh rang dé hd s6 5 va 6 c6 tic dung lam tang momen
quay cua dong co va truyen dén cac banh xe s6 7 1am cho cac banh xe niy quay dé di
chuyén can truc.
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Hinh 4.11. So dé co cdu ndng vdt nhiéu téc dé cia cdn truc thdp.

1, 2 - dong co dién; 3- khép n6i tryc; 4- phanh mé thudng déng;

5- hop gidm téc; 6,7 - tang cubn cdp; 8- truc ra clia hop gidm tdc.

* Co cdu quay ciia cdn truc thap

So dé co cdu quay cha cén truc thap dugc thé hién trén hinh 4.12b, gém cé:

DPong co dién s6 1 dat ding, & ddu truc phia trén cha dong co cé lap phanh mé s6 2;
Hop giam t6c hanh tinh s6 3 d€ tang momen quay ctia dong co va truyén dén banh ring
s6 4 lam cho banh rang nay (cing v6i ban quay cha cin truc) quay hanh tinh xung
quanh vanh rang c6 dinh s6 5. Vanh rang s6 5 dugc gin c6 dinh véi phan khong quay
cha thi€t bi twa quay. Ngoai ra, co cau quay clia mot s6 can truc thap ding hop giam téc
truc vit- banh vit. Khi d6 dong co dién dugc dat nim ngang.

a)

E 1 l
[ ym= ¢ L D
e LH—A J 3ﬂ\\
2
||.; 1| — )i
T | L
{} {11

5

b)

I

-/3

I IIIIATTT

Il

Hinh 4.12. So do co cdu di chuyén va co cdu quay ciia cdn truc thap.
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4.4.2. Can truc tu hanh van nang

Khéc v6i can truc thap, can truc ty hanh van nang c6 thé 1am viéc & bat ky noi nao,
khong can ngudn nang luong tlt bén ngodi nén ¢6 tinh ca dong cao. N6 thudng dugc six
dung rong rdi trong xay dung cic cong trinh dan dung va cong nghiép c6 chiéu cao
khong 16n va trong viéc xép d& hang hoéd & cdc kho, bai, cic nha ga, bén cing, trg giip
cac mdy ép coc trong cong tic gia c6 mong.

+ Tuy theo két cau phén di chuyén, cén truc ty hanh gém c6: Can truc banh hoi, can
truc banh xich, c4n truc 6td, cin truc mdy kéo va cén tryc di chuyén trén ray. Trong d6
cén truc mdy kéo thudng dugc dung dé 1ap dat hé thong 6ng din dau, dan khi dot, 6ng
cép thoat nudc. ..

+ Tuy theo phuong phdp dan déng cé:

- Can truc din dong chung bang hé théng truyén dong co khi;

- Cén truc din dong riéng bing hé thong truyén dong dién hoac truyén dong thuy luc.

+ Ty theo hinh dang va két cdu clia cdn c6 loai cin gian va loai can hop vdi cac doan
16ng vao nhau, kiéu angten dé c6 thé thay ddi chiéu dai can. C6 thé lap thém can phu
kiéu mo vit & ddu can chinh dé tang tdm vdi cta cin truc (xem hinh 4.13b).

a) Cdn truc banh hoi

So d6 céu tao chung chia cin truc banh hoi dugc thé hién trén hinh 4.13a.

" Hinh 4.13. Cén truc ty hanh banh hoi:
a) Cdu tao chung; b) Cdn phu; c¢) So d6 mdc cdp;
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Trong d6: 1. Mdy co s& (thuong la mdy dao banh hot), can chinh s6 2 dugc lién két
vOi mdy co s bang khop ban 1€ nim ngang & chan can va dugc nang (ha) nho tdi va
palang cdp nang can s6 3. Can phu s6 4 dugc lién két bang khdp ban 1€ véi dau cén
chinh s6 2 dé tang tdm vdi cha can truc, (hinh 4.13b).

Khi can truc lam viéc khong ¢6 cin phu thi mot dau cdp cla co cdu co cdu nang
chinh duoc cudn vao tang s6 5 cla co cau nang chinh, con dau kia cua cdp dugc cudn
vao tang sO 6 cua cd cau nang phu. Nhu vay, co cdu nang chinh va co cau nang phu cd
thé 1am viéc dong thoi hodc doc lap véi nhau (xem hinh 4.13c¢).

Khi can truc lam viéc v6i cdn phu thi co cdu nang chinh dé nang ha can phu (thay déi

tam v6i clia can phu), co cdu nang phu dé nang ha vat.

Trong khi nang ha vat, ngoai cdc banh hoi cla co cdu di chuyén, can truc con dugc
tya trén cdc chan tua cing dé tang do cing vimg va dn dinh clia cdn truc, tang dién tich
tiép xuc gifta can truc véi mat dat dong thoi gidm 4p suét cdn truc truyén xudng dat.

Céc co cdu cla cén truc banh hoi ¢6 thé dugc dén dong theo hai phuong phép:

- Dan dong chung tir mot dong co (thudng 1a dong co dét trong) clia may co sd.

- Dan dong riéng tir cic dong co dién mot chiéu. Cdc dong co dién nay dugc cung cip
dién tr mdy phdt dién mot chiéu, dat trén cén truc va dugc dan dong bdi dong co chinh
clia can truc.

So d6 dan dong céc co cdu cua can truc banh hoi (c6 dung can phu va co ciu nang
phu) theo phuong phap thi hai dugc thé hién trén hinh 4.14.

a) b)
—|
t {—|—
CCRSSEE ¥ ) [ RSSST 3
C) d) -.\\\‘
F [—{—

Hinh 4.14. So dé cdc co cdu cia cdn truc banh hoi
a) Co cdu ndng chinh; b) Co cdu quay; c) Co cdu ndng phu; d) Co cdu ndng ha cdn.
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b) Can truc banh xich

Thiét bj cdn truc dugc lép trén médy co s& 1a mdy dio mot gdu van nang di chuyén
trén banh xich.

" Tuy theo cong dung, né dugc phan thanh hai loai: Can truc banh xich ding dé xép do
hang va.cén truc chuyén ding dé lap rap.

Can truc duge ding dé xép d& hang thudng c6 tai trong nang, chiéu cao nang va taim
v6i khong 16n. Cic co ciu clia né thudng duge din dong chung tir dong co cua mdy cd
s§. Can truc chuyén ding dé 14p rép cé tai trong nang 16n (c6 thé t6i 250 tdn) va khoang
khong gian phuc vu 16n. »

Do di chuyén trén hai dai xich nén dién tich ti€p xvc gifta can truc va mat dat 16n, dp
sudt ctia cin truc xudng dat nhd ma can truc bénh xich c6 thé lam viéc trén nén dat yéu,
khong can chan tya va c6 thé di chuyén theo bat ky huéng nao trén cong trudng, khong
cin dudng x4, tinh co dong cao. D6 1a wu di€m dic trung cha can truc bdnh xich so v6i
can truc banh hoi. Vi vay, né dugc sir dung rong réi trén cdc cong truong xay dung dan
dung va coéng nghiép, xay dung cdu va céc cong trinh thuy dién...

Hinh 4.15 12 c4n truc banh xich véi cin co ban s6 4. Cdn ndy duoc lap trén ban quay
clia may co s& s6 1 va dugc nang ha boi toi nang cén s6 2 va cdp nang can s6 6. Toi
nang vat s6 3 va palang cp nang vat s6 5 dé nang ha vat. Ngoai ra, can truc con ¢6 co
céu quay va co cdu di chuyén. D6i trong 6 ciing dugc 1ap véi ban quay, doi dién véi can
va mdc treo vat nang.

W/
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Hinh 4.15. Cén truc tw hanh bdnh xich (kiéu cdn)
Cic co cdu clia cdn truc banh xich ciing dugc din dong theo hai phuong php nhu cén
truc banh hoi.

Céc loai cén truc dugc ding dé xép dd hang cé cong sudt, tai trong nang, chiéu cao
nang va tdm véi khong lén thi cdc co ciu clia né duge dan dong chung tir dong co cua
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mdy co so (thuong la dong co Diezen). Cic loai can truc chuyén dung dé lap rap véi tai
trong va cong suat I16n thi cdc co cau clia né thuong duge dan dong riéng bdi cac dong
co dién mot chiéu.

Nguon dién mot chiéu duge cung cap tir mdy phat dat trén mdy co s& va duoc din
dong boi dong co chinh cia may co s6 (giong nhu phuong phip din dong thit hai cla
can truc banh hoi).

Ngoai thi€t bi can truc v6i cdn co ban (nhu gidi thiéu & hinh 4.15), trén can truc
banh xich con lap thém can phu (giong nhu céan truc banh hoi) dé mé rong tam véi.
Mot s6 can truc banh xich chuyén diing dé 1ap rdp con lap thiét bi thap - cdn, né c6 thé
thay thé cho can truc thdp chuyén ding trong xay dung cdc nha cao ting véi chiéu cao
trung binh.

Cac co cau cta né thuong dugc din dong riéng tir cac dong co dién.

Trén mdy co s& clia cdn truc banh xich cdn cé thé 1ap cdc thiét bi dao dat clia may
dao mot gau van nang nhu thiét bi giu thuan, gdu ngugc, gau day, gdu ngoam, gdu bao
va thiét bi déng (ha) coc, thi€t bi nh6 goc cay. Bdi vay, can truc banh xich dugc xép vao
loai cén truc tu hanh van nang.

Tuy nhién, can truc banh xich di chuyén cham chap, nang né va khé khan. Do d6, khi
st dung can truc banh xich nén tap trung cho né khéi lugng boc x€p hoac lap rap 16n dé
han ché€ viéc di chuyén clia cén truc va tang tudi tho cho co cau di chuyén.

c¢) Cdn truc 6té

Can truc 6t6 thudng dugc ché tao vdi tai trong tir 3 dén 16 tan. Cac loai cin truc 6t6
c6 tai trong nho thudng c6 cdc co céu duge dan dong chung tir dong co clia 6t6 qua hé
théng truyén dong co khi. Song do ciu tao phuc tap, hiéu suit truyén dong thap, cham
séc bao quan khé khan nén hién nay, cdc loai céan truc truyén dong co khi it duoc skt
dung. Da s6 cdc can truc hién dai thudng dugc dan dong riéng bing truyén dong thuy
luc hoac truyén dong dién.

So d6 céu tao chung cha can truc 6t6 din dong thuy luc dugc thé hién trén hinh
(4.16), gém c6: Ot6 co s& s6 4; trén khung 6t6 s6 6 c6 dat ban quay s6 9 clia can tru&.
Can s6 5 duoc lien két v6i ban quay béng khdp ban 1€ s6 11 & chan can. Can nay thudng
c6 dang hinh hdp véi cic doan c6 tiét dién ngang khdc nhau va cé két cdu kiéu angten.
Bén trong bung cdn ¢6 xi lanh thuy luc dé co dudi céc doan cin. Do dé, c6 thé thay déi
duoc chiéu dai can. ;

Trén ban quay c6 1ap déi trong s6 12, xilanh nang ha cin s6 8 dé thay déi tim véi clia
can truc, cac cd cdu nang Vvat, co cau quay va ca bin s6 10 dé diéu khién can truc. ‘

~ Co cau nang vt 1a toi véi tang cudn cdp, duge dan dong bdi dong co thuy luc. Cép
nang vat so 2 sau khi ra khoi tang duge ludn bén trong bung can vong qua puly dau can
s6 1, r6i dén ¢6 dinh v6i thi€t bi mang vat (cum moc treo) so 3.
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Hinh 4.16. Cdn truc 6 t6 ddn dong thiy luc

Co cdu quay cin truc ciing dugc dan dong boi dong co thuy luc, qua hop giam toc,
momen quay cla dong co tang lén va dugc truyén dén banh rang nho lam banh rang nay
quay hanh tinh xung quanh vanh rang c¢6 dinh gan véi vong tua quay va day ban quay
ctia cdn truc quay theo. Cdc dong co thuy luc hoat dong dugc 1a nhd co nang cua dong
thuy luc c6 4p suét do bom thuy luc tao ra. Bom thuy luc dat trén cdn truc va dugc dan
dong bdi dong co chinh cua oto.

Khi 1am viéc, can truc thuong dugc tua trén cdc chan tua s6 7. Cic chan tua nay chiu
phén 16n i trong nang va trong lugng cén truc va tang do 6n dinh cla can tryc. Khi can
truc di chuyén khong tai trén dudng, cdc chan tua nay dugc co 1én nhd hé thong thuy luc

Céc co cdu cla cdn truc 6t6 ciing dugc din dong theo hai phuong phédp giong nhu can
truc tu hanh banh hoi. Trong trudng hop din dong riéng, cdc co ciu c6 thé dugc dan
d(f)ng‘nhé dong co dién hoac dong co thuy luc

viDU THUBAY
(Thigc hanh tinh todn co cdu ndng cia cdn truc)
Diing hé thong toi nhu hinh vé duéi day két hop véi palang cdp loi luc gém 4 puli dé
nang vat (khong c6 puly di hudng cdp nim ngoai palang).
1. Khi din dong tay:
Biét: . v
Trong luong vat nang: Q="7310N.
Hai ngudi quay, méi ngudi sinh luc nhu nhau: P = 100N.
Toc do tay quay: n, =20 vong/phut.
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S6 rang cac banh rang:
. . ) ] ] Hop giam tdc
Ty s0 truyén hop giam téc: 1, = 13,2.

Hiéu suét cua toi: Nw = 0,85

Hiéu suat cua Palang cap: Npa = 0,82;

Puodng kinh tang: D, =250 mm; !

Puong kinh cép: d. =10 mm.

Tang quan 3 16p cép;
Chiéu dai tay quay: l,,= 300 mm. !
Cho phép bo qua trong lugng thi€t bi mang

vat nang.

a) Tinh boi suat clia palang cdp va vé so d6 mic cap t tang dén Palang thé hién dugc
boi suat vira tinh?

b) Tinh vén t6c nang vat khi dung palang cap néi trén.

2. Khi dan dong dién:

Biét cong suat dong co N, = 3,92 kW va t6c do quay clia dong ca n, = 1320 vong/phit.
a) Tinh van t6¢c nang vat?

b) Tinh trong lugng vat nang?

Bai gidi:

1. Khi din dong tay:

a) Xdc dinh béi sudt paldng cap.

Trudc hét, ta 1ap phuong trinh can bing momen trén truc tang do luc P mdi ngudi |
sinh ra khi quay tay quay va mémen do luc céng cap S, gay ra:

. S..D
2Pl 1., = 5 (D7-1)
Trong d6: Luc cang cap S, dugce xac dinh theo cong thic:
SC = _Qﬂ_n_ (D7-2)
an, Ny

Trong cong thiic (2): q - trong lugng thi€t bi mang vat, theo dau bai q = 0;

M,.= 0,8 - hi¢u suat palang;
n - s6 puly dbi huéng, n = 0;
M, - higu sudt cua Puly; N, = =1

a - bQi suat cua palang.
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Do @6, cong thirc (D7-2) con lai:

g =9 (D7-3)
an,

Thay cong thuc (D7-3) vao phuong trinh (D7-1), tacé :

2P i m, =22
Mpa -2
Suy ra: a= ————Q—P——— (D7-4)
4Pl 1.MMp,

Trong dé:
Q = 7310N (theo d4u bai).
D=Q2m-1)d.+D,=2,3-1)0,1+0,25=0,3m; /,=0,3m; n,;=0,85; n,=0,82.
i =§—? Ay, =£.13,2 =6,6
Thay céc s6 liéu trén vao c()ng thitc (D7- 4), ta xdc dinh duoc boi suit palang:
7310%0,3

a= =3,973
4x100x0,3x6,6x0,85x0,82

Viy ta lay: a = 4.
So d6 mic cap tir tang dén paling khong c6 puly dbi hudng cap, véi boi suat palang

a = 4 duoc thé hién nhu hinh vé bén.

b) Xdc dinh vdn téc ndng vdt khi quay tay quay

VGi tée do n; = 20 vong/phiit

Khi nay tang s& quay véi toc do:

n, 20 N .
e =— =——~= 3 vong/phut
tang i, 6, 6 p
Vién tdc cua cap cubn vao tang duoc xac dinh Q

theo cong thirc:

Dy, @
v, = T a.vg

. - n.D.ng,,, _3,14x0,3.3
" 60a 60x 4

Suy ra vén toc nang vét:

=0,012m/s (D7-5)
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2. Khi dan déng co bing dong co:

Biét cong suit cua dong co: N, = 3,92 kW va téc do quay cia déng co: ng = 1320
vong/phuit.

a) Xdc dinh téc do nang vt

Khi din dong dién, tang nhin duoc chuyén dong quay ctia déng co truyén qua hop
giam tdc c6 ty s6 truyén i, = 13,2. Khi d6, tbc d6 quay cia tang s& 1a:

2B 1320 160 vong/phit

tang — .
L 13,

Ap dung cong thuc (D7-5) ta xac dinh duoc téc d6 nang vat khi dan dong dién:

/

, mDn,,  3,14x0,3x100

Vo = =0,392m/s
60a 60x4
b) Xdc dinh trong luong vdt ndng
Dua vao cong thirc x4c dinh céng suit déng co:
= SC.VC (D7- 6)
1000,
Trong do: S, = Q;qn;
amy, My
v, =a.vg
Thay S, va v, vao cong thic (D7- 6) ta c6:
Q+q@avg  Q+q.vg

4= n - n
1000.a.m,, Ny Mg 10001, 175 Ny
G day: Theo d& bai: q =0, na=0,82; 1= 0 - 56 puly dbi huéng cép nén my” = 1.
1000.Ny.1p, N

Suy ra: v
Q
Thay cac s6 liéu vao cong thifc trén, ta xac dinh duqo:

Q= 1000><3,92><O,82x0,85: 6970 N

0,392

Viy khi t&i dwoc din dong dién thi c6 thé nang duoc vat ¢6 trong luong 1a:

Q = 6970N.
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Vi DU THUTAM
(Thuc hanh tinh todn co cdu ndng cua cdn truc)

Cho co cau nang vat cla can truc thi€u nhi nhu hinh vé du6i day:

Z, Z,

P / / /
Hop giam t6c
L I 1 1 7

Q = 5000N
v, = 0,5m/s

Biét:

- Trong lugng vat can nang: Q = 5000 N.

- Van t6c nang vat khi din dong bang dong co dién: v=0,5m/s

- S6 rang cua cac banh rang: Z, = 40; Z,= 20

- Ty s6 truyén cha hop giam téc: i, = 13,6.

- Chiéu dai tay quay: l,q = 300 mm;

- Pudng kinh tang: D, =250 mm; dudng kinh cdp: d.= 10 mm.

- Tang quan 3 16p cap; hiéu suit cta tdi n, = 0,85.

- Hiéu suat cua palang: n ,, = 0,90.

- Trong lugng cum thiét bi mang vat: q = 40N.

- Ché d6 lam viéc trung binh: CD = 25%.

1. Tinh cong sudt va té¢c do quay ciia dong co va chon dong co dién?

2. Néu mat dién, phai quay tay (hai ngudi quay vdi luc P nhu nhau) thi moi ngudi
‘phai sinh luc bing bao nhiéu va quay tay quay véi téc d6 13 bao nhiéu (vong /phit) dé
nang vat Q = 5000N lén véi van toc v', = 0,024 m/s?

Bai gidi:

1. Khi dén djng bdng dong co dién:

Tang nhén duoc chuyén dong quay cta dong co chi truyén qua hop giam toc.
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a) Xac dinh cong suat cua dong co dién:

SV,

Ny = , (D8-1)
¢ 10007,
Trong do:
S - luc cing ctia cap cudn vao tang, duge xac dinh theo cOng thirc:
5, = 2*+d_ (D8-2)

a.ng, -Tlgl
Q = 5000N - trong lwong cua vat ning;
q = 40N - trong lugng cua thiét bi mang vit (theo dé bai);
a - boi suét cia paling cap, theo so @6 mic cap nhu hinh vé, ta ¢6: a = 2;
Npa= 0,9 - hiéu suét cia palang (theo dé bai);
ol - Hiéu sudt cia puly dbi huéng cap nim ngoai palang;
n - s6 puly d6i hudng, theo so dd mic cap nhu hinh vé thi: n= 0.
Thay céc gia tri trén vao cong thirc (D8-2), ta c6 :
S, = %4—00 =2800 N
2.0,9.0,95
Ve - van tde ctia cap cubn vao tang, dugc xac dinh theo cong thue :
v.=a.v,=2x0,5=1,0 m/s.
(vO1 vq- van tbc néing vét, theo dé bai vq= 0,5 m/s).

1 - hiéu suét cua tdi, theo dé bai n.=0,85;
Thay céc gia tri S.,v, 1, vao cong thirc (D8-1) ta xac dinh dugc cong sut déng co:

2800x1,0

Gem——— T =33 kW
1000 0,85

b) Xdc dinh téc do quay cua dong co dién:
Trong mét phut tang quay dugc n, vong thi van tdc ciia cap cudn va tang s& duoc xéc
dinh theo cong thirc:

v, = 2D (D8-3)
Mat khéc: vV, =a.v, = m.Dn,
4 60
60.a.v
Suy ra: n, = 4 (D8-3a)
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Trong do:
D - duong kinh vc‘)ng tron di qua tAm 16p cap ngoai cling O trén tang
D=Q2m-1)d.+D, (D8-3b)
m - sb 16p cap qun trén tang, theo dé bai: m = 3; "
d. - duong kinh cép, theo dé bai: d = 10mm;
D:- dli(‘mg kinh ngoai cua tang, Dy = 250mm);
Thay sb vao cong thic (D8-3b), ta co:
| D = (2 x 3 - 1)10 + 250 = 300mm = 0,3m.
Thay gia tri cia D = 0,3m vao cong thirc (D6-3b) ‘ta xac dinh dugc:
n, = %%3—5 ~ 63,7 vong/phut
Téc db quay cua d(f)ﬁg CO: Ny, =Nk,
in - ty sb truyén ctia hop giam td¢, theo dau bai cé iy = 13,6;
Vay: nge= 63,7x13,6 = 866,3 vong/phut
Dua vio cong sudt va t6c do quay ciia dong co tinh & trén, theo bang 1.2, véi ché do
1am viéc CD = 25% ta chon dong co dién MTK-111- 6 ¢6 cong suat N, = 3,5kW va toc
do6 quay n,= 875 vong/ phit.
2. Khi ddn dgng tay: )
Tang nhédn duoc chuyén dong rquay tr trgé lip tay quay truyén qua cip banh ring Z;,
Z, va hp giam toc.
a) Xdc dinh lyc quay tay do méi ngudi sinh ra:
Theo dAu bai, c6 hai ngudi quay, mdi hguéi sinh lyc P gidng nhau. Khi 6 mémen
do hai ngudi quay sinh ra doi voi truc lap tay quay duoc xac dinh theo cong thic:
M,= 2P/ k . v . (D8-4)
lig- chidu dai tay quay.Vi hai ngudi sinh luc giong nhau nénk = 1.
Chuyén mémen My vé tryc tang, ta co: 1 q ‘
M, =M i n, =2Pldi.n, |  (D8-4a)
Trong do: | |
i.-ty sb truyén chung cla toi:
I.= ig.dy

ig - ty sO truyén cua bo truyén banh ring.
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£=§_05

v

1, = =
87z, 40
i,=0,5x13,6 = 6,8
n, - hidu sudt cia toi; Theo dé bai: m, = 0,85.

Mat khac, dua vao luc cing cla cap cuén vao tang S, thi médmen trén truc tang duogc

xac dinh theo cong thirc:

S.D_S.[@m-1.d, +D,]

M, = D8-5
o2 2 (D85
Két hop hai phuong trinh (D8-4a) va (D8-5), ta c6:
S..D

2P 1.m ==

Suy ra: P= i (D8-6)
4l 1. M,
Trong do: Sc=2800N va D =0,3m (tinh & trén)

Thay s vao phuong trinh (D8-6), ta x4c dinh duoc:

2800x0,3

4%x0,3x6,8x0,85

b) Xdc dinh 16¢c dé quay ciia tay quay: D& nang vat 1&n véi vén téc v'q= 0,024 m/s.
Khi dén dong tay, van téc clia cap cudn vao tang s€ la:

, m.D.n; ,
vl = =a.v,
60

Tir d6 suy ra toc do quay cua tang khi d4n dong tay:

b2 80av,  60x2x0,024
' =D 3,14x0,3

= 3 vong/phut

Téc d6 cua tay quay:

n, =n'. I,= 3x6,8 = 20,4 vong/phiit
Vay toc do tay quay:

n, = 20,4 vong/phut.
4.4.3. Tinh nang suit cia can truc

Nang suat sit dung ctia can truc duge xdc dinh theo cong thiic:
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Ny =n.Qkgk, (t/h) _ (4-17)
Trong do:
Q - trong tai clia can truc, t.
k, - heé s sl dung tai trong cla cén tryc, thuong k,= 0,8 - 0,9;
k,- hé s6 st dung thoi gian lam viéc ctia cén truc, k= 0,8 - 0,9;
n - s chu ki 1am viéc chia cdn truc trong gid, dugc xdc dinh theo cong thic:

3600
n=

I, (4-18)
T., - thoi gian chu ky lam viéc ctia cin truc, s.
Trudng hop téng quét, thdi gian chu k¥ 1am viéc duge xdc dinh theo cong thitc:
T,=t+ t+ 2t + 2t + 26+t + G+ 13, 8 (4-19)

Trong do:

t, - thoi gian nang vat;

t, - thoi gian ha méc treo khong tai sau khi dé dat vat nang vao vi trf can thiét;

t,. - thoi gian di chuyén cén truc;

t. - thoi gian thay ddi tAm véi clia can tryc;

t, - thoi gian quay can truc;

t, - thoi gian ha vat xudng vi tri can lap rap;

t,- thoi gian nang méc treo 1én trén vi tri lap rdp sau khi da thdo moéc ra khoi vat;

L, - thoi gian dé lam cac cong viéc phu khac béng tay nhu: Ching budc vét nang,
gifr vat trén méc treo & vi tri lap rdp dé diéu chinh va cd dinh, thdo moc treo
va ddy chéng ra khoi vat nang.

Dé nang cao nang suat cia can truc, trong thi cong ngudi ta thudng két hgp mot s6 .
co cdu cung lam viéc dong thoi d€ rit ngan thoi gian chu ky lam viéc cua cén tryc. Vi
du: Vira di chuyén cdn tryc vira ha méc treo hoac vira nang vat vira di chuyén vat...
Trong trudng hop dé, khi tinh thoi gian chu ky lam viéc chi tinh vé6i chuyén dong c6 thoi
gian lam viéc lau hon trong cac chuyén dong cung két hop thuc hién dong thoi.

Khi nay, thoi gian chu ky lam viéc cia can truc c6 thé xédc dinh theo cong thic:

T, = (t,+ t,+ 2t + 20, + 2Lk + 1+ L+ 1y, S (4-19a)

Trong do:
k - he s6 ké dén su két hop dong thdi mot s6 chuyén dong trong chu ky lam viéc

clia cn truc.
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VI DU THUCHIN
(Thic hanh tinh ndng sudt cia cdn truc)

Tinh nang suat sir dung cua cén truc thap KB -160.
Biét:
- Tai trong nang Q = 5 tan;
- He s6 stt dung tai trong clia can truc: k, = 0,80;
- Hé s6 st dung thoi gian lam viéc clia can truc: k= 0,85;
- Thoi gian chu ky 1am viéc clia cin truc khi khong két hop cdc chuyén dong T, = 800s;
- Thoi gian chu ky 1am viéc clia can truc khi c¢6 két hop cdc chuyén dong T',, = 720s.
Bai gidi:
Nang suat st dung clia can truc thap KB -160 duge xdc dinh theo cong thic:
Ny =n.Qkg  k t/h (D9-1)

tg *
Hoac: © Ny=nQ.kk,.T, t/ca (D9-2)
Trong dé:
Q - tai trong nang, theo dau bai: Q = 5t;
k, - hé s6 st dung tai trong, theo dau bai k, = 0,80;
k, - hé 56 sir dung thoi gian, theo dau bai k= 0,85;
T - s6 gio lam viéc trong mot ca, T = 8h;
n - s6 chu ky lam viéc clia can truc trong mot gio.
+ Khi khong két hop cac chuyén dong:
3600 3600 _

= =4,5.
T, 800
+ Khi ¢6 két hop cac chuyén dong:
3600 _ 3600 _
o, 120 T

Thay céc s6 liéu trén vao cong thic (D9-2), ta s€ xac dinh dugc nang sudt st dung
cua can truc thap KB — 160 trong mot ca.
+ Khi khong két hop cdc chuyén dong:
N, =4,5%x5x0,8x0,85x8 = 122,4 t/ca
+ Khi c6 két hgp céc chuyén dong:
N, ;= 5%5%0,8x0,85x8 = 136 t/ca
Vay, khi c6 két hogp cac chuyén dong trong qué trinh 1am viéc thi nang suét cliia cdn
truc sé tang so v4i khi khong két hop cdc chuyén dong la:
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_ Ny —Ny 100%: 136 -122,4

100% = 11% (D9-3)
sd s .

4.4.4. Tinh 6n dinh cén truc kiéu cin

Viéc kiém tra 8n dinh clia cdn tryc kiéu cdn duoc ti€n hanh & cdc trang thai sau:

- Trang thai lam viéc - Khi ¢4 tai (c6 mang vat & moc treo);

- Trang thai khong lam viéc - Khi can truc khong tai (khong c6 vat & moc treo).

Trong ca hai trang thai d6, mic do n dinh cia cén truc dugc ddnh gid bang hé s6 dn
dinh k: D6 12 ty s6 giita momen giit cho cén truc 6n dinh M va momen gay lat can truc M.

Trong mdi trang thai, cdn truc duge kiém tra 6n dinh ﬂtafi—\‘/i tri c6 céc diéu kién bat loi
nhat tic 1a cn truc dé& bi mat 6n dinh nhat.

a) Kiém tra 6n dinh cdn truc khi ¢é tdi:

Khi ¢6 tai (trang thdi 1am viéc), cdn truc dugc ki€m tra 6n dinh theo hai trudng hop:
On dinh dong khi c6 tai va 6n dinh tinh khi 6 tai.

* Trudng hop 6n dinh dong khi c6 tai (hinh 4.17a):

Cin truc duoc kiém tra 6n dinh véi cdc diéu kién sau:

- Can truc nim ngang trén xich di chuyén va dimg trén mat phéng nghiéng mot géc y
vé phia trude (phia cé mdc treo vét nang);

- Cén cha cdn truc c¢6 tdm véi 16n nhat nghia 1a géc nghiéng cta can so voi phuong
ngang la nho nhat o,;

- Cin truc mang tai trén méc treo véi tai trong danh nghia Q;

- C4n truc chiu céc tai trong dong, gébm c6: Luc gié 16n nhdt & trang thdi lam viée tac
dung vao cén truc W, va vao vat nang W, c6 chiéu vé phia lat can tryc va c6 phuong
song song v4i mat dudng, luc qudn tinh cla vat nang va cén truc, xudt hién khi phanh co
cau: Nang ha vat va co cdu di chuyén cén truc va luc quén tinh ly tam cua vat nang khi
quay cén truc P,.

Trong trudng hop ndy, cin truc ¢6 xu hudng lat vé méc treo vat nang, quanh canh lat
(hinh 4.17a). : '

He s6 6n dinh dong khi c6 tai duge xdc dinh theo cong thic:
kl =

M

v

P> 1,15 (4-20)

Trong dé: M- momen giit do trong lugng cén truc(ké ca doi trong) G gay ra:
Mg =G[(b+c)cosy—hsiny]; 4-21)

M, - momen lat do trong lugng vt nang gay ra:
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M,=Q(A -Db) (4-22)
A - tam v6i 16n nhat cha cén truc;
M,, - momen lat do céc luc gié 16n nhat téc dung 1én can truc va vat nang gy ra;
M,, - momen lat do céc luc quan tinh khi phanh cdc co c4u nang ha vat, quay va di

chuyén can truc gay ra.

Viéc xdc dinh mémen My, do luc gié gay ra va momen M, do céc luc qudn tinh gay
ra c6 thé xem trong tai liéu tham khao [1].

b)

Hinh 4.17. So dé tinh 6n dinh cdn truc
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* Trudng hop dn dinh tinh khi c6 tai:

Can truc duoc kiém tra 6n dinh véi cdc diéu kién sau:

- Cén truc ding trén mat phang ngang ;

- Can cha cin truc c6 tim véi 16n nhat nhu trudng hop trén;

- Can truc mang tai trén méc treo véi tai trong darh nghia Q;

- Can truc khong chiu céc tai trong dong nhu ti trong gio va quén tinh.
Can truc c6 xu thé bi 1at quanh canh lat v€ phia moc treo vat nang.

Heé s6 8n dinh tinh khi c6 tai dugc xéc dinh theo cong thic:

k2=MG MG G(b+c) >1.4 (4-23)
M, M, T Q(A-b)

a) Kiém tra 6n dinh cdn truc khi khong c6 tdi - trang thdi khong lam viéc

So d6 tinh én dinh cén truc & trang thai khong lam viéc (khong mang vat nang & moc
treo) duoc thé hién trén hinh 4.17b. Khi d6, én dinh ban than can truc dugc kiém tra v6i
cdc diéu kién sau: '

- Can truc dimg trén mat phang nghiéng mot goc y vé phia sau (phia c6 doi trong);

_ Can clia cdn truc 6 tfAm véi nhd nhat nghia 1a géc nghiéng cta cén so v6i phuong
ngang la 16n nhat a.,.;

- Can truc khong mang vat trén moc treo;

- Can truc chiu luc gi6é 16n nhat W, & trang théi khong lam viéc tic dung theo chiéu
xuong doc.

Can truc ¢6 xu hudng 1at quanh canh lat vé phia sau. Hé s6 On dinh trong truong hop
nay dugc xac dinh theo cong thifc:

Mg G[(b —c’)cosy —h'sin y]

ky=——"2= >1,15 4-24
3 My W,a' ( )

P6i véi can truc tu hanh kiéu can nhu cin truc 6t6, cdn truc banh hoi va can truc banh
xich, ngoai cc trudng hop trén, con phai kiém tra on dinh khi c4n truc di chuyén khong
tai trén dudng cé 40 nghing ngang va nghiéng doc so vdi truc doc cua can truc.

4.4.5. Nhitng quy dinh an toan khi sit dung may va thiét bi nang

a) Diéu kién dé dua ndy ndng ra si dung
May nang néi chung va cén tryc ndi riéng chi duge dua ra sir dung khi dam bao day
du cac diéu kién sau:
- Phai ¢6 du cac tai liéu k§ thuat va cic bién ban kiém tra thir tai (trong bién ban phai
ghi 10 ngay, thang kiém tra thir tai) do ngudi c6 trinh do chuyén mon va ¢ thim quyén
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ky tén. Tai liéu ky thuat gém c6 1y lich mdy, tai liéu hudng dan lap dung va su dung do
nha mdy ché tao bién soan. Ly lich mdy phai con nguyén ven, khong bi xé hoac nhau
nat, trong d6 c6 ddy da dac tinh k§ thuat cha mdy, dudng dic tinh tai trong, so d6 dan
dong cac co cdu, so d6 dién va cdc ban vé thé hién c4u tao chung ciing nhu cic co ciu va
cdc bo phan chinh cua can truc.

- Cong nhan diéu khién cdn truc phdi & tuéi trudng thanh va c6 ching chi di qua 16p
dao tao di€u khién cén truc do co quan c¢6 thim quyén va kha nang chuyén mén té chic,
dong thdi duge kiém tra tay nghé truéc khi giao nhiém vu diéu khién cén truc.

- Can truc méi hodc can truc di qua stra chifa, cai tao, sau khi lip dung xong & ngoai
hién truong déu phéi dugc ki€m tra thir tdi xem c6 ddp tng dugc cic yéu ciu vé ky thuat
cling nhu cic tiéu chudn an toan hay khong va dang ky véi co quan dang kiém nha nudc
o1 m&i dua ra sl dung.

b) Muc dich va néi dung cia viéc thi tdi
Viéc thir tai can truc dugc ti€n hanh & hai trudng hop thir tai tinh va thir tai dong.

- Viéc thir tai tinh nham muc dich kiém tra siic bén va d6 6n dinh cta cin truc. Sau
khi lap dung & vi trf m6i, sau khi sla chita 16n hodc cai tao, cdn truc dugc thir tai 14n dau
v6i tai trong vugt 25% so vdi tai trong danh nghia. Vat nang duoc nhdc 1én cao so véi
mat dat khoang 200 mm va giit nguyén & vi tri d6 trong thdi gian t6i thiéu 1a 10 phiit.
Sau khi thdo vat nang, moi chi tiét ciia can truc khong bién dang hoac khong c6 vét niit
thi méi dat yéu cau.

- Viéc thir tai dong nhim muc dich kiém tra xem cic co ciu va cic phanh cua can
tryc lam viéc c6 dam bao an toan hay khong. Khi thir tai dong, ta cho can truc lam viéc
v6i tai trong vuot 10% so véi tai trong danh nghia va thir tat ca cdc chuyén dong: Nang
ha vat, thay déi tim véi, quay, di chuyén va kiém tra phanh clia tat ci cdc co cdu it nhat
ba lan. Sau khi thir tai dong, cdc co cau vin 1am viéc binh thudng va cdc phanh dam bao
an toan thi méi dat yéu cau. Két qua thir tai dugc ghi ddy du vao trong 1y lich can truc
cung v6i cac nhan xét, két luan va kién nghi, ngay théng thir tai.

c¢) Nhitng quy pham an toan khi s dung cdn truc

- Phai dam bao ch€ do ki€ém tra, cham séc, bdo dudng cin truc theo diing quy dinh
ciia nha mdy ch€ tao. Cén bo k§ thuat quan 1y thi cong 1a ngudi chiu trach nhiém vé tinh
trang k¥ thuét cta can truc trude khi dua ra sir dung.

- Cong nhan diéu khién cén truc phai nim vitng dac tinh k§ thuat, chiic ning cta cic
bo phan trong hé thong diéu khién va thao téc thuan thuc ding theo huéng din trong 1y
lich may.

- Chi cho phép cin truc nang nhimg vat c6 trong luong khong 16n hon tai trong danh
nghia ctia né va theo diing dudng dac tinh tai trong trong 1y lich cia can truc. D6i véi
can truc ki€u c4n thi mémen tai trong khong dugc vuot qua tri s6 cho phép.
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- C4p ching, buoc vat nang phai dugc tinh todn chinh xdc va phai dugc thi tai, ghi ro
thoi han st dung; phai chéng, buoc ding k§ thuat. Déi véi cap dé nang vat, tuyét doi.
khong dugc phép néi cap dé tang chiéu dai.

- Phai c6 su thong nhat mot cdch chinh xac cic tin hiéu gilta nguoi diéu khién can
truc v6i ngudi xinhan va cic cong nhan tryc ti€p lap rap vat nang.

- Khi nang vat, truéc tién chi nang vat 1én d6 cao 200mm r6i dimg lai d€ ki€ém tra
phanh cua co cdu nang va cdch ching budc vat nang xem c6 dam bao d6 an toan hay
khong, sau d6 méi tiép tuc cho co cdu nang lam viéc. Khong duge nang va di chuyén vat
qua khu virc ¢6 ngudi dang hoat dong & dudi. Khong duoc nang va xep dat hang 1én 6t6
hoac toa tau hoa khi trong d6 céH ngudi.

- Khong dugc dé vat nang & moéc treo khi giai lao giita hai ca hoac hét gxor lam viéc;

- Khong duge kéo vat nang di chuyen trén mat dat bang cap nang va moc treo.

- Véi céc can truc duoc din dong bang cic dong co dién, hét gid lam viéc, phai ngat
t4t ca ngudn dién cla cin tryc.

- Néu 1a cdn truc di chuyén trén ray thi hét gid 1am viéc phai dong thi€t bi kep ray.

- Riéng d6i véi can truc ty hanh di chuyén bing banh hoi, khi nang ha vat phai sk
dung cic chan tya. Cic chan tua ndy phai dugc dat trén nén cing, khong lin hoic 16 va
¢6 do déc khong vuot qua mitc cho phép. Khi nang vét c6 trong lugng nho, cé thé khong
can ding chéan tya. Trudng hop dé, can bo k¥ thuat té chic thi cong phai doc k§ huéng
dan st dung xem véi trong lugng clia vat nang 1a bao nhiéu thi khong can dung chan tua
va yéu cdu cong nhan diéu khién can truc phéi thyc hién ding nhu quy dinh trong hudng
dan st dung can truc.
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Chuong 5
MAY LAM PAT

5.1. KHAI NIEM CHUNG VE MAY LAM PAT

Khi xay dung cac cong trinh dan dung, cong nghiép, cdu dudng, thuy loi, san bay...
dac biét la khi xay dung cac cong trinh thuy dién, cong trinh ngdm va ham xuyén qua
doi miii, cong tic dat thuong chi€ém khéi lugng rat 16n, c6 thé dén (1/3 — 1/2) tdng khéi
luong cong trinh.

Vi du: Khi x4y dung Nha médy Thuy dién song Da, khéi luong cong tic dat d4 can
phai dao dap chi€m khoang 1/3 khéi lugng cong trinh. Gan day, ching ta tién hanh xay
dung cong trinh ham xuyén deo Hai Van véi dudng hdm giao thong chinh dai 6274m va
duong ham tranh nan song song v4i dudng ham chinh ciing dai 6274m. Dé néi hai
dudng ham nay, phai thi cong 15 dudng ham phu, trong d6 c6 4 dudng rong gianh cho
Xe co gidi va 9 dudng ham gianh cho ngudi chay bo néu c6 tai nan xay ra. Vao lic 1gio
45 phut ngay 28-10-2003, chiing ta da khoan thong dudng hdm chinh. Khéi luong dat d4
can phai dao & cong trinh nay khi hoan thanh chic chén sé cuc ky to 16n.

V6i khoi luong dit dd can dao 16n nhu thé, n€u chi ding sic lao dong thli cong ciia
con ngudi thi chiing ta khong thé no hoan thanh dugc. Vi vay, viéc co gidi hod cong tic
dat 1a mot yéu cau cdp thiét va vo cing quan trong, khong chi riéng déi véi nuéc ta ma
con doi véi tat ca cac nude trén thé gidi.

5.1.1. Cong dung cia may lam dat

Nhiing mdy moc, thi€t bi phuc vu cho viéc co gidi hoa cong tac dat duge goi chung
la may lam dat. Chiing gitp con nguoi hoan thanh khéi luong cong tdc dat rat to 16n ma
néu chi bang stic lao dong thi cong thi con ngudi khong thé nao hoan thanh duogc, gop
phén giai phéng con ngudi khoi nhimg cong viéc hét siic nang nhoc va dam bao an toan
lao dong cho cong nhan.

Trong thuc t€, mdy lam dat dugc st dung vao cdc cong viéc sau:

- Dao h6 chida nude va dap dap chan nudc tai cac cong trinh thuy dién.

- Bao song, kénh muong dan nudc phuc vu thuy lgi.

- Bao dap nén dudng 6t6, dudng thanh phd, dudng bang san bay. ..
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- Pao méng nha dan dung va cong nghiép, dao ranh dat 6ng cdp thoat nudc, dan dau
va khi d6t, dao hao phuc vu quén su... '

- Béc céc 16p dat thuc vat trén cdc khu mo trude khi khai thdc mo.

- Boc xiic cdc loai vat liéu rdi nhu cét, soi, dd dam... va khai théc than, quang.

- Do hdm xuyén ddi ndi phuc vu xay dung dudng giao thong va quan su.

_ Chat cay, nhd goc cay, x6i dat, san doi dé chudn bi mat bang trudc khi xay dung cic
khu do thi méi, cac khu cong nghiép trén cic vung trung du.

5.1.2. Phan loai may lam dat

Dua vio cong dung, mdy 1am dat dugc phan thanh cic nhém chinh sau day:

a) Mdy dao ddt: Dung dé dao (hodc xic dat d4 va cdc loai vat liéu roi nhu cat, soi,
than, quang...) do lén 6t6 van tai mang di noi khdc hoac dé thanh dong tai noi thi cong.
Vi thé, may dao dat cdon dugc goi 12 may xc.

Méy dao dat c6 hai loai: Mdy dao mot gdu va mdy dao nhi€u gau. Mdy dao mot gau
lam viéc theo chu ky; mdy dao nhiéu gau lam viéc lién tuc nén cho nang suat cao. Mday
dao nhiéu gau c6 cic giu duge 1ap trén hai day xich. Hai day xich nay an khdp v6i hai cap
dia xich (hodc céc gdu dugc lip trén roto). Khi dao dat, hai day xich quay cung cic dia
xich (hodc roto quay), kéo gdu chuyén dong lién tyc tir vi tri dao dét dén vi tri Xa dat.

Tuy theo huéng dao dit ma mdy dao nhiéu gdu dugc chia thanh hai loai: Mdy dao
doc c¢6 huéng dao. trung véi hudng di chuyén clia may va mdy dao ngang c¢6 huéng dao
vuong géc voi hudng di chuyén ctia méy trong khi dao dat. ‘

b) May dao - chuyén ddt: Khic v6i mdy ddo dat, loai mdy nay vira dao vira vi
chuyén dat va san rai thanh 16p nhu mdy Ui, mdy cap, may san.

c) Mdy ddm nén ddt: DE 1am tang do.chat va cudng do chiu lyc cla dat.

d) Mdy lam céng tdc chudn bj mdt bing nhu mdy chit cay, nhd gdc cay, xdi dat, béc
16p dat thuc vat...

e) Mdy thi cong ddt bang phwong phdp thuy luc:

Cic loai mdy nay dugc diing dé thi cong déat dudi nuéc. Nguyeén 1y cla nd la: Ding
dong nudc 6 4p suat cao x6i vao dat 1am dat tach khoi nén co ban, roi hit hén hop dat
va nuéc vao trong hé thong 8ng, chuyén dén noi do.

5.1.3. Khai niém vé luc can dao dat

Hau hét cic mdy lam dat déu ding luc co hoc clia bo phan 1am viéc d€ cat tich dat
khoi nén co ban (trix méy thi cong dat béng thuy luc). Trong qia trinh d6, dao cat dat
clia bo phan lam viéc s& chiu lyc can dao cua dat P. Theo Gido su - Vién s§ N.G
Dombropxki, luc can dao P 12 téng hinh hoc ctia hai thanh phan:
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Luc can dao tiép tuyén P, va luc can dao phdp tuyén P,.
Ciing theo N.G Dombropxki, luc can do tié€p tuyén dugc xéc dinh theo cong thic:
P,=kbh . (5-1)
Trong dé:
k - hé s6 luc can dao hay luc can dao riéng; gid tri cia né phu thuoc vio loai dat va
cap dat, dugc xac dinh bang thuc nghiém. Pon vi clia k 13 kN/m? hoac N/cm?;
b, h - chiéu rong va chiéu day phéi cit (m hoac cm). -
Luc can dao phép tuyén P, dugc xdc dinh gdn ding theo luc can dao tiép tuyén:
P, =k, .P, (5-2)
k, - hé s0 ty 1&, phu thudc vao ché do dao dat.
Khi ha bo phéan lam viéc dé an dao cat vao dat: k, = 0,15.
Khi nang dan b phan lam viéc 1én thi: k, = 0,45.

5.2. MAY PAO MOT GAU

5.2.1. Cong dung, phan loai may dao mot gau

a) Cong dung

Miy dao moét gau 1a loai mdy chi dao trong viéc thi cong dat ndi riéng va trong cong
tdc xay dung co ban néi chung. Chiing dugc diing dé dao dat, dé hoac xic than, quang va
céc loai vat liéu rdi d6 lén cdc phuong tién van chuyén, nén chiing con ¢6 tén 1a may xiic.

Méy dao moét giu thuong dam nhiém 50% - 70% khdi luong cong tac dao, xuc dat,
dé va khai thic mo. Pac diém cla mdy dio mét giu 1a: Lam viéc theo chu ky va mang
tinh van nang vi ngoai cic thi€t bi dao dat nhu gau thuan, giu nguoc, gau day, gau
ngoam va gau bao, trén mdy co s& clia mdy dao con c6 thé 1dp cac bo phéan lam viéc véi
céc chitc nang khéc nhu déng (ha) coc dé gia c6 méng, thiét bi cdn truc dé nang ha vat,
thiét bi nhé goc cay...

b) Phdn loai mdy dao mét gau

* Dua vao cau tao va nguyén 1y lam viéc cla thiét bi cong téc, c6:

- Méy dao giu nguoc:

Gau cia né dugc dat sdp. Khi dao dat, gau dugc b6 xuéng & noi xa mdy nhat roi
chuyén dong lai gan mdy dé thuc hién qué trinh cit va tich dat vao gau. C6 thé hiéu mot
céch don gian Ia né dua trén nguyén 1y dao dat clia cai cudc.

- May dao géu thuan:

Géu clia mdy dao nay dugc dat ngilra, nén né thudng duoc ding dé dao dat & nhiing

noi cao hon mat bang mdy ding 12 hgp 1y. C6 thé hiéu mot cdch don gian 12 né dua trén
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nguyén 1y dao dat cla cai xéng. Khi dao dat, gau chuyén dong tir vi trf thdp nhat va gan
mdy nhat roi di ra xa ddn so véi mdy va dong thdi duge nang 1én mot cach tir tir dé tién
hanh cét dat va tich dat vao gau.

- M4y dao gau day (gdu quang):

Khéc v6i mdy dao giu thuan va gdu nguoc, & may dao gu day, gau duoc lién két mém
v6i cn qua he thong day cap va day xich nén dugc goi la may dao gau day. Khi bat dau
dao dat, ngudi diéu khién nang gdu lén sit ddu can va dung kinh nghiém ctia minh, quang
gdu ra xa. Do d6, mdy dao ndy con c6 tén 12 mdy ddo gau quang. May dao gau day co
pham vi hoat dong rong va bén kinh dao 16n nhat trong cac loai mdy dao mot gau.

- M4y dho gdu ngoam:

Pugc ding dé dao dat hoac bdc xiic vat liéu roi. Gau cia né gém c6 hai mé cong; khi
lam viéc, hai ma gau tir tr khép lai dé ngoam dat (hoac vat liéu rdi) vao trong bung gau.

- Mdy dao gau lat:

Mdy dao gdu lat c6 thiét bj lam viéc thudng dugc lap trén mdy kéo. Nguyén ly lam
viéc clia né gan giong mdy dao gau thuan. Tuy nhién, né thudng dugc ding dé boc xuc
vat liéu roi. Gau dugc lat xuéng dé d6 vat liéu ra khoi gau.

Ngoai bén thiét bi lam viéc co ban néi trén, & mdy dao mot géu con lap mot s thiét
bi khac nhu gau dé bao dat, thi€t bi cdn truc dé nang ha vat, thi€t bi dong (ha) coc dé
gia c6 méng va thiét bi nhé goc cdy...

* Dua vao phuong phép diéu khién c6:

- May dao mot gdu diéu khién bang cép.

- May dao mot gdu diéu khién bang thuy luc.

Trong d6, may diéu khién bang thuy luc duoc st dung phd bién hon va sé thay the
dén cho diéu khién bang cap. |

* Dya vao co cdu di chuyén c6:

- Mdy dao di chuyén bing banh hoi.

- M4y dao di chuyén bang banh xich.

- M4y dao di chuyén bang phao.

- M4y dao di chuyén bang co ciu tu budc.

5.2.2. May dao gau nguogc

a) Cdu tao ciia mdy dao gdu ngugc truyén dong thuy luc

M4y dao gdu ngugc truyén dong thuy luc duoc sit dung rong rdi nhat trong cac loai

mdy dao mot gau. So d6 cdu tao clia né dugc thé hién trén hinh 5.1a.
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Trén mdy co s& s6 4 6 1ap thiét bi gdu ngugc. Thiét bi nay gém céc bo phan sau:

Can s6 2 1a mot ddm cong lién tuc, c6 tiét dién hinh hop, dugc lién két v6i ban quay
s6 3 bang khdp ban 1€ O, .Tay gdu s6 6 duoc lién két v6i ddu can bing khép ban 1€ O,;
Gau s6 10 dugc lién két véi tay gau biang khép ban 1€ O, va hai thanh gifing s6 8 va 9.
Xilanh s6 1 d€ nang ha thiét bi lam viéc. Xilanh s6 5 dé diéu khién tay géu.

Xi lanh s6 7 dé quay gdu quanh khép O, .

ﬁ%

a)

RX

I
L max
I

b)

Hinh 5.1. May dao gdu nguoc

May dao giu ngugc 6 cén la mot ddm cong lién tuc nhu hinh 5.1a dang duoc sit
dung rong rdi trong thuc té.
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Ngoa1 ra, mot s6 may dio gdu nguge c6 cdn gom hai doan: Can chinh s6 2 va can phu

s6 4 (hinh 5.1b). Hai doan can nay dugc ndi véi nhau boi thanh gidng s6 3. Do dé, ¢6 thé

thay déi chiéu dai cdn bang cich thay déi vi trf 1ap thanh giang s6 3 v6i cdn phu s6 4 dé

| thay d6i tim véi chia gau khi can thiét. Song viéc d6 tién hanh bang tay, ton thoi gian va
cdu tao clia mdy phic tap nén loai may nay it dugc str dung.

b) Nguyén 1y lam viéc ciia mdy dao gdu nguoc (hinh 5.1a)

Trudc hét, cho hai xi lanh 5 va 7 d6ng thoi co lai, tay gau quay thuan chiéu kim déng
h6 quanh khorp O,va duofc dua vé vi tri gdn nhu song song v6i mat dat, géau dugc vuon ra
xa nhét va & tu thé dp xuong mat dat. Sau d6, co xi lanh s6 1, toan bo thiét bi lam viéc
gdm c6: Can, tay gau va giu dugc ha xudng, gau dugc bd xuéng dat & noi xa mdy nhat,
tai vi tri 1. Tiép theo, cho xi lanh s6 5 tix tir vuon ra, tay gau quay ngugc chiéu kim dong
hé quanh khép O,; déng thoi cho xi lanh 7 vuon ra tr tir, gdu quay ngugc chiéu kim
déng hé quanh khép O; va chuyén dong lai gdn mdy, thuc hién qué trinh dao va tich dat
vao gdu. Tai vi tri IL, khi d6 gdu ddy dat, cho xi lanh s6 7 vuon ra thém mot chiit nita dé
gdu nglra hin 1én, mang dat trong gau va thoét ra khoi tang dao (vi trf III). Sau do, quay
may dén vi tri d6 dat. Khi d6, ban quay s6 3 c6 thé quay 360° nhung ngudi ta thudng bo
tri 6td ding bén canh mdy sao cho gic quay clia mdy khong 16n hon 90°. Mu6n dé dat
thi cho xi lanh s6 7 co lai, gdu quay thuan chi¢u kim dong hé, chuyén vé vi tri Gp xudng
mat dat va dat duge roi qua miéng gdu xudng phuong tién van chuyén. D6 dat xong,
quay mdy vé vi trf cii d€ ti€p tuc chu ky lam viéc m6i.

Mdy dao gau ngugc co thé ding dé dao dat & ca noi cao hon va noi thap hon mat bang
mdy dimng déu hop 1y va cho nang suat cao. N6 c6 thé thay thé cho méy dao gau thuén.

Vi vay, trong thuc t€ hién nay, mdy dao giu ngugc dang duoc sl dung rong réi nhat
trong céc loai mdy dao mot gau.

Céc thong s6 1am viéc chinh clia may dao gdu ngugc gém c6:
- Ban kinh dao 16n: Rmdx ;
- Chiéu sau dao 16n nhat: Hmdx ;
.- Ban kinh x4 dat 16n nhat: R}, ;
- Chiéu cao x4 dat 16n nhét: H} ,,
5.2.3. May dao gau thuian

a) Cdu tao cia mdy

So d6 céu tao clia may dao gdu thuén truyén dong thuy luc dugc mo ta trén hinh 5.2a.
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Hinh 5.2. May ddo gau thudn
Trén may co s& s6 4, ngudi ta thdo thi€t bi gdu ngugc va lap thay vao dé thiét bi gau
thuan; Can s6 2 c¢6 két cdu gidng nhu cdn cia may dao gau ngugc va ciing duoc lién két
v6i ban quay s6 3 bang khdp ban 1¢ O,. Tay gdu s6 6 va giu sé 8 duoc lap ngia lén 1
(nguoc lai véi thi€t bi gau ngugc).
Vi vay, mdy dao gdu thuan chi thich hgp dé dao dit & noi cao hon mat bing mdy
ding. Xilanh diéu khién tay giu c6 thé dat & trén can nhu hinh 5.2a hodc ¢é thé dat &
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duéi cin nhu hinh 5.2b. Néu xilanh nay dat & duéi can thi khi bat ddu dao dat, gau duoc
ha xuéng mat dat nhung khong thé dua gdu vao gan véi co cau di chuyén clia may. Do
d6, han ché quy dao chuyén dong ctia gau trong khi dao va tich dét vao giu. Mudn dam
bdo nang suat mdy thi chiéu cao ting dao phai 16n dé sao cho chi mot lan giu chuyén
dong & vi tri bat ddu dao dén vi tri cudi qud trinh dao thi gau dugc tich day dat.

b) Nguyén Iy lam viéc ciia mdy dao gdu thudn truyén dong thuy luc hinh 5.2a

Trudc tién, cho céac xilanh s6 1 va s& 7 co lai, dong thoi cho xilanh s6 5 vuon ra, tay
gdu s6 6 quay nguge chiéu kim déng ho quanh khép O,, giu s6 8 ha xudng mat dat va
duoc dua vé gan v6i co cau di chuyén ctia may co so. Tiép theo, cho céc xilanh sO 1 va
s6 7 vuon ra tr tir, déng thdi co xilanh s6 5, tay gdu quay thuén chiéu kim déng hod
quanh khép O,; gdu dugc nang 1én va di ra xa dan so v6i may dé thuc hién qua trinh dao
dat, déng thoi gdu quay thuan chiéu kim déng hé quanh khép O, dé tich dat vao gau.
Khi gdu da chita day dat thi quay mdy dén vi tri dé dat. Viéc quay may dugc thuc hién
tuong tu nhu mdy dao gdu ngugc. Mudn dé dat thi co xi lanh s6 7, gau 8 quay ngugc
chiéu kim déng ho quanh khép O, 1at xuéng va dé dat qua miéng gau.

Mot 56 mdy dio gau thuan cd cd cdu mo ddy gau nhu hinh 5.2b, thi khi dé dat, xilanh
8 co lai, ddy giu s6 6 dugc md ra va dat dugc d6 qua ddy gau xudng Oto dé chuyén di
noi khdc hoac d6 thanh dong.

Giéng nhu may dao gdu ngugc, cic thong s6 lam viéc chinh clia may dao giu thuan
gém co:

- Ban kinh dao 16n: R% ;

max °*
_ Chiéu sau dao 16n nhat: H, ;
- Ban kinh xa dat 16n nhat: R’ ;
- Chiéu cao xa dat 16n nhat: H
Hién nay, trong cong tdc khai thic mo, ngudi ta con st dung mot sd mdy dao truyén
dong cap nhu: E-1252, E-2503, EKG 4,6 cua Lién bang Nga (hinh 5.2¢).

Cin s6 4 dugc nang (ha) nhd cdp s6 2; viéc nang ha gu s6 6 dugc thuc hién nho cap
s6 3. Cdc cap d6 dugce cudn vao tang clia cic toi. Cdc toi nay duge dan dong boi dong co
dat trong toa quay cia mdy co sd s6 1. Ngoai ra con c6 cap dong md ddy gau.

May dao truyén dong cép c6 ciu tao rudm ra, phic tap, hiéu sudt thap, cham séc bao
dudng cling phic tap nén hién nay it dugc st dung va trong tuong lai gin, chiing s& bi
thay thé bing may dao truyén dong thuy luc. '
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5.2.4. May dao gau day

So do cau tao va nguyén ly 1am viéc cia mdy dao giu day duoc thé hién trén hinh 5.3.

May dao gau day duogc diing dao dat & noi thap hon mat bang mdy ding. Khi dao dat,
trude tién gau 6 duogc ning 1én sit ddu can nhd cdp nang giu sé 3 (vi tri I); véi kinh
nghiém ctia minh, ngudi diéu khién, quiang giu ra xa va & tu thé Gp xuong mat dat. Khi
do, cap nang gau thudng tao v6i phuong ding gée 20°+ 30° (vi trf II). Sau d6, tang kéo
gau lam viéc d€ cudn cdp kéo gau s6 5, gau chuyén dong lai gdn may va thuc hién qué
trinh dao dat (vi tri III). Khi gdu da dugc tich ddy dat thi nang gau lén khdi tang dao.
Lic nay, cdp nang giu va cdp kéo gau déu dugc giit & trang thdi cang (xem hinh 5.3b).
Gau mang dat va dugc treo thang bang nhd cdp can bang s6 7 va cac day xich s6 9 va
10. Tiép theo, cho mdy quay dén vi tri d6 dat. Mudn dé dat, chi viéc tha chiing cdp kéo
s6 5, gdu lat chiic xudng va d6 dat qua miéng gau xudng 6t6 chuyén di noi khic hoic dé
thanh dong. '

111

a)
Hinh 5.3. Mdy dao gdu day

Can clia may dao gdu day chiu tai trong gdn giong nhu cin cia cic loai cdn truc tu
hanh 1ap trén may dao van nang. Vi vay, né c6 két cdu dang dan nhu cin clia cin truc va
c6 chiéu dai 16n hon can clia mdy dio gau thuan cling cong sudt tir 1,5 dén 2 14n.

Uu diém chinh clia mdy dao gdu day 14 c6 pham vi hoat dong rong, c6 ban kinh dao
dat 16n nhat trong céc loai mdy dao mot gau. N6 cé thé ding trén bd hd, bo kénh muong
roi quang gau xudng ddy hd, ddy kénh dé nao vét biin & hd, ao, kénh muong, cira song
d6 ra bién hoac khai thdc cdt sdi & ddy song. Tuy nhién, mdy dao gau day la loai may
dao mot gau duy nhat chi dugc diéu khién bang cép nén cé ciu tao rudm ra, phic tap va
chi dao dugc céc loai dit mém, viéc diéu khién khé khan, yéu cdu ngudi cong nhan lai
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mdy phai c6 trinh do tay nghé cao. Viéc cham séc, bao dudng ciing phuc tap. Vi vay,
hién nay n6 it dugc st dung hon so véi mdy dao gau ngugc va mdy dao gau ngoam.

5.2.5. May dao gau ngoam |

C6 hai loai: Mdy dao diéu khién bang cdp va mdy diéu khién bang thuy luc.

a) Mdy dao gdu ngoam diéu khién bang cdp

Maéy dao diéu khién béng cép c6 loai dung mot day cap va loai dung hai day cép,
Hién nay, may dao gdu ngoam diéu khién béing hai day cdp dugc sit dung rong rai hon

loai mot day cdp. Vi vay, xin trinh bay ciu tao va nguyén ly lam viéc ciia may dao gau
ngoam hai day cép. -

So d6 céu tao clia mdy dao gdu ngoam hai day cép dugc thé hién trén hinh 5.4.

10 — L5010 5 C) rlﬁua‘a

| S

9 ==
R o e e
=5
A)

‘ Hinh 5.4. Mdy dao gdu ngoam
A) So dé cdu tao chung ciia mdy; B) Qud trinh lam viéc cia gdu ngoam.

CAu tao chung cia né (hinh 5.4A) gém: Géu s6 6 c6 hai mé cong, dugc diéu khién
bang hai day cap: Cap s6 3 dé nang (ha) gdu vi cdp s6 4 dé déng m& gau. Hai cép nay
dugc cudn vao tang cla hai toi s6 8 va s6 9. Céc toi nay dugc dat trong toa quay clia may
co & s6 1. Can s6 7 ciing c6 dang dan nhu can clia mdy dao gau day va dugc nang, ha
boi cap s6 2 va toi s6 10. Cip s6 5 dé giit cho gdu khong bi xoay hoéc lac trong qua trinh
nang (ha) nhat 1a khi gdu chiu tai trong quan tinh hoac tai trong gid, tranh hién tuong hai
day cap diéu khién gau bi x0én vao nhau.

Qué trinh dao dat chia mdy dao gdu ngoam hai day cép dugc thé hién trén hinh 5.4B.

Trudc tién, ngudi diéu khién kéo ca hai day cdp 3 va 4, gau dong lai dong thoi dugce
nang lén sat dau cin (hinh 5.4A). Sau d6, nha ca hai cdp 3 va 4, véi cling van téc, gau
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dugc md ra dong thoi roi xudng nhd trong lugng ban than cia hai ma giu va truc d&
duéi 11, rang gdu cadm vao dat (xem hinh a cta hinh 5.4B). Tiép theo, kéo cdp dong giu
4, hai ma gdu tir tir khép lai va ngoam dat vao bung gau (hinh b cla hinh 5.4B). Dén khi
gau dugc déng kin ciing 1a ldc giu da duge tich ddy dat vao trong bung gau. Nang gau
khép kin lén khoi tang dao. Lic nay cdp nang giu va cap déng méG gau déu duoc git &
trang thdi cang, (xem hinh ¢ cta hinh 5.4B). Rdi quay mdy dén vi tri d6 dat. Muén dé
dat thi nha cap déng md& gau, cdp nang 3 git nguyén hoac cap nang di 1én, cdp dong gdu
4 di xudng, dudi tac dung trong lugng ban than, hai ma gdu md ra va dat roi qua miéng
gau xudng phuong tién van chuyén (xem hinh d ctia hinh 5.4B). D4 dat xong, quay mdy
nguoc lai vé vi tri cii dé ti€p tuc chu ky lam viéc méi. Ciing nhu may dao giu day, may
dao gau ngoam diéu khién bang cdp chi thich hop dé dao cac loai dat mém. Muén dao
dat cing hon phai tang luc dong giu bang céch dung palang cap loi luc 12. Song khi do,
thoi gian déng gdu dé ngoam dat sé tang va nang suit giam.

Mady dao gdu ngoam thudng dugc ding nao vét bun & day hd, diy muong hoiac khai
thdc cdt & ddy song. N6 con duge ding dao nhitng hé hep va sau thang ding nhu giéng
khoi, hoac dang dugc diung phd bign dé khoan 16 cho coc nhéi... ma nhilng may dao
khdc khong thé dao dugc. Ngoai ra né con dugc diing dé bdc xic cac loai vat liéu roi
nhu than, quang, cat, soi, d4 dam.

b) Mdy dao gdu ngoam diéu khién bdng thuy luc

So do cdu tao ca mdy dao gdu ngoam diéu khién béing thuy luc duoc thé hién trén
hinh 5.4'.

Hinh 5.4'. Mdy ddo gdu ngoam diéu khién bédng thuy luc.

Thi€t bi gau ngoam gom: Cin s6 4 dugc lap véi ban quay s6 2 clia may co sd s6 1
bang khop ban 1€ O, & chan cdn; Khéc véi mdy dao gau ngoam diéu khién bing cép, can
ciia may dao diéu khién bang thuy luc c6 két cdu dang hop va dugc nang ha nhd xilanh
s0 3. Tay géau s6 6 (ciing c6 dang hop), vdi chiéu dai 16n dugc lién két véi dau can bang
khép ban 1€ O,; Khi lam viéc, tay gdu quay quanh khép O, nhd xi lanh thuy luc s6 5.
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Géu s6 7 ciing gom c6 hai ma cong, dwoc lién ket v6i tay gdu bing cac thanh giang
(giong nhw mdy dao diéu khién bang cdp) nhung hai md géu duoc dong md trong khi
lam viéc 12 nhd xi lanh thuy luc s6 8. Céc xi lanh 3 va 5 clia mdy dao gau ngoam c6
hanh trinh 1am viéc clia pittéong 16n hon so v6i may dao gau ngugc.

So v6i mdy dao gdu ngoam diéu khién bing cdp, mdy dao gdu ngoam diéu khién
bang thuy luc c6 két cdu gon nhe hon, diéu khién nhe nhing va ém, dong thoi dé dam
bao do chinh x4c trong khi diéu khién, cham séc, bdo dudng don gian hon va dao duoc
c4c loai dat cing hon, c6 thé t6i cap IV.

5.2.6. May dao gau lat truyén dong thuy luc

a) Cdu tao cua mdy

Mady dao gau lat (con .gQi 13 mdy xic lat) truyén dong thuy luc ¢6 so do cau tao dugc
thé hién trén hinh 5.5. )

Thiét bi gau lat dugc 1ap trén mdy co s s6 1 (c6 thé 14 mdy kéo banh hoi hodc banh
xich nhung thudong 13 mdy kéo bénh hoi). Trong d6: Can chinh s6 2 dugc lién két véi
may kéo bing khép ban 1€ O, va dugc nang (ha) nho xi lanh thuy Iuc s6 7. Tay gau s6 4
duoc lien két vé6i cdn chinh bang khép O,. Thanh gifing s6 6 dé lien két tay giu véi gau
s6 5 bang khép O,. Mat khac, gdu con duoc lién két véi can bing khép O,.

Méy xtc gau lat lap trén may kéo co s§ thuong khong cd co cdu quay.

1

Hinh 5.5. Mdy dao gdu ldt truyén dong thuy luc

b) Nguyén Iy lam viéc ciia mdy dao gdu ldt

Cho mdy di chuyén dén vi trf 1am viéc. Trudce tién, co xi lanh 7 dé ha toan bo thiét bi
]am viéc va gdu 5 tiép xdc v4i mat dat hodc vat ligu. Ding xilanh 3 diéu khién tay gau va
gau vao vi tri thich hop. Cho mady di chuyén véi van tc 1am viéc (thudng 12 s6 I ciia may
kéo co s8), dong thoi cho xi lanh 3 tir tir vion ra. Gau chuyén dong cling v6i mdy dong
thdi tr tir nglta din 1én dé xidc dét hoac vat ligu vao trong gau. Khi gdu da dugc tich day
dat hoac vat liéu thi diéu chinh xilanh 3 lam cho gdu ngira han lén dé vat liéu khong bi
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roi ra ngoai; dong thoi cho xilanh 7 vuon ra dé nang gau thodt khéi tang dao hodc dong
vat lieu. Cho mdy di chuyén chay tién (hoac 1uii) dén vi tri d8 dat hoac vat lieu. Muon dé
dat (vat liéu) thi co xilanh 3, gau s€ lat quanh khép O, dé d8 dat hoac vat liéu xuéng 6t6
(hoac do thanh déng).

5.2.7. Nang suat may dao moét gau

a) Ndng sudt ly thuyét ciia mdy dao mét gdu duoc xdc dinh theo cong thirc
3600
N, = 60 q, m'/h (5-3)
Tex
Nang suat ly thuyét cia may dao mot gau dugc ding dé so sanh cac mdy vé6i nhau khi
chon mdy dao.

b) Ndng sudt ki thudt ciia mdy dao mot gdu

3600 q£— m'/h (5-3a)
TCK kt

Nang suat k§ thudt cia may dao mot gau dugce diing dé so sdnh trinh do6 tay nghé clia
cdc cong nhan diéu khién méy véi nhau khi thi nang bac.

kt =

c) Ndng sudt si dung ciia mdy dao mét gdu duoc xdc dinh theo cong thiic:

3600 k
q-*k
TCK kl
Nang suat sit dung clla may dao mot gdu dugc ding dé so sdnh trinh do quan 1y va 8
chiic thi cong clia cac cdn bo k¥ thuat.

@ = e m'/h (5-3b)

Trong ba cong thiic trén:
q - dung tich hinh hoc clia gau, m?
k4 - hé s0 lam day gau;
k, - hé s6 toi cua dat;
k,, - hé s6 sir dung thoi gian.
Tex - thi gian mot chu ky 1am viéc clia mdy, s; dugc chon theo bang 5.1;

- 3 ” 3
Biéu thic

- 86 chu ky lam viéc clia mdy trong mot gid.
CK

Bang 5.1. Thoi gian mot chu ky lam viéc cia may dao mot gau, s

Dung tich gau Thai gian mét chu ky lam viéc, s
g, m° Gau thuan GAu nguoc Gau day va ngoam
{1) (2) (3) (4)
0,10-02 14 16-18 16
0,25-0,35 15 16-19 17
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Bang 5.1. (tiép theo)

(1) (2) (3) (4)
0,50 - 0,65 150-155 17-20 170-175
0,75-0,8 16,0 - 16,5 18- 21 18,0185
1,00-1,25 170-175 20-23 19,0 - 20,0
150 - 1,90 18,5 19,0 22-25 220-235
2,00 -2,25 205-21,0 25-28 25,0265
2,50 - 2,75 220-225 28-30 28,0-29,0
300-350 230-225 32-35 30,5335
© 4,00-5,00 240-250 » 38 - 42 37,0-40,0

K, - hé s6 1am ddy gdu, dugc chon theo bang 5.2;

Bang 5.2. Hé s6 1am day gdu ctia may dao mot gau

Cap . : Cac loai may dao mét gau
P Loai dat - - : -
dat ' Gau thuan va gdunguge | GAuday | GAu ngoam
| |Cat, asétcodd Am tu nhién 0,85+ 1,05 08+09 0,7+08
| Dit canh tac, dong bang 1,15+ 1,25 1,10+1,20 | 08+09
il | A séttoi, hoang thé am toi ,
Dt dong bang lan ré cay 12+13 1,15+125| 09+10
Il | A sétchatco do am tu nhién, hoang thS chat 11+1.2 0,95+1,05 | 0,85+0,90
IV | Sétkho chat, & sét1an sbi nhd, hoang thd kho chat 0,95+ 1.1 - 0,85 + 0,10
V | D4t ddi kho cing dat sét ndng 0,95+1,0 - 06+07

k, - he s6 toi clia dét; dugc chon theo bang 5.3;

Bang 5.3. Trong luong riéng ciia dét p va hé so toi cua dat k,

Cép dat Loai dat Trong lugng riéng, p (kN/m’) | Hé sé tai k,
| | Détcat, a cat m, dét canh tac, than ban 13- 16 1,10-1,30
Il |A sét mau vang toi, hoang thé kho va toi 16-17 1,15-1,30
Il |Sét, 4 sét chat, hoang thd am va chat 17-18 1,24 -1,32
IV |Sét kho va chit, dat & sét 1an s6i hodc da; hoang thd kho va 18-19 - 1,30-1,37

| mécghen mém

L V  |Dat déi kho cing 1an soi, quang; mecghen cling 20-21 1,35-1,40

k- hé s slt dung thoi gian lam viéc clia may, thuong k,= 0,8 - 0,9.

5.2.8. Sir dung may dao mét gau
a) Tinh chon loai mdy dao cé dung tich gdit hop Iy

Dé phat huy hét cong sudt cia mdy dao mot giu nhim nang cao nang sudt va hiéu
qué sl dung clia ching thi vin dé quan trong ddu tién trong viéc td chic thi cong bing
14y dao mot gdu la viée tinh chon mdy dao hop 1y cho timg loai cong trinh.
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Can cit vao khoi lugng dat Q can phai dao trong thdi gian thi cong n ngay va méi
ngay, mdy lam viéc T gio (hién nay & Viét Nam T = 8gid), ta sé x4c dinh duoc khéi
lugng dat can phai dao duoc trong mot gid (hay chinh 1a nang suat sit dung trong mot

gi0) ciia mdy dao, theo cong thiic:

Q

Ny=—=, mh (5-4)
“TnT
Tur nang suat d6, dua vao cong thic tinh nang suét sir dung clia may dao mot giu:
3600 k
N, = —4k, (mh)
sd Tck q kt g (
Ta s€ xdc dinh dugc dung tich giu ciia loai mdy dao hop ly:
q= Nschkkl , m3 (5_ 4a)
3600k 4k,

Dua vao dung tich gau q dugc xédc dinh tir cong thic (5-4a), theo cac bang 5.4, 5.5 va
5.6 ta s€ chon dugc loai may dao phi hop vdi cong trinh can thi cong.

Bang 5.4. Pac tinh k§y thuat cia may dao mot gau
dan dong thuy luc do Lién bang Nga ché tao

Loai méy dao ED - 3322A
Cac thong EEDD'_2§62; 3A ED - 3322B | ED - 3322 | ED - 4321 EEDD_' 44112211\ ED-5122 |ED-6122
s6 co ban ED - 3322V :
Dung tich gau, m?
- Gau thuan 0,25 - 04 08 0,65-1 0,65-2 25
- GAu ngugc 0,25 05 0,4 0,65-1 1,65-1 125-16 | 16-21
- Gau ngoam 0,35 0,65 0,65 1.6 -
- Xtc lat 05 1-15 | 16-28 32-4
- Gau day - -
Ca cau di chuyén May kéo | BanhIp Banh xich
banh I6p
IUMZ 6L/6M

Bong ca:
- M3 hiéu D-65M | XMD- 14A | XMD - 14A| XMD-14H | A-01M |IAMZ - 238G | XMD -14A
- Cong suét 46,3 55,2 55,2 58,8 956 125 2x55,2
Toc do di chuyén, km/h | 22,1-245 19,68 tai 17 19,5 29 24 1,5
Chiéu sau dao Ion nhat, m 3,0 4,2 59 55 58 6,1 (Y
Bén Kinh ddo ldn nhit m Gau nguoc GAu da duc tiéu chudn héa |

50 7,75 8,1 8,85 9,0 8,9 9,2
Chiéu cao d6 Ian nhat, m 2,2 48 44 5,6 50 51 53
Kich thudc bao, mm:
- Chiéu dai 6500 9200 7200 10400 6800 5150 5800
- Chiéu rong 2100 2700 2750 3000 3000 3105 3600
- Chiéu cao 3920 3800 3080 3200 3000 2950 3200
Khéi luong, t 545 14.5 13.1 21.2 19.2 36.0 56.2
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b) Tinh chon 6 hop mdy dao vao 6t6 vdn tdi sao cho hop 1y, dugc thé hién qua cdc
ddc diém sau: |

* Pam bao nang suit cho cd mdy dao va 6t6. Mudn dat dugc diéu kién d6 thi trong
tai clia 0to phai 12 boi s6 nguyén lan cla trong lugng dat trong géu nghia la s0 gau day
dit do mdy dao d6 1en o6to phai a s6 nguyén ma 6t6 khong bi qud tai hodc non tai.

k
Q=kq.—%p ' (5-5)
kt

Trong doé:
Q- trong tai cua 6t6 (T); D
q - dung tich hinh hoc clia gdu, m’;
k,, k, - hé s6 1am ddy gdu va hé s6 toi cla dat;
p - trong lugng riéng cua dat, (T/m?); duoc chon theo bang (5.3);

k - s6 gdu dat do mdy dao dé len 6to:

k
k= 2K (5-5a)
qkgp

k phai 1a mot s6 nguyén va dam bao sao cho 6t6 khong bi chd qua tai hodc non tai,
thudng chon k = (4 -6) 12 hop 1y. Néu ldy k 16n hon thi thoi gian dé 6td chd nhan dat sé
dai v nang suat cia 6to bi giam.

Dua vao tai trong Q tinh dugc & trén, theo bang 5.7 va 5.8, ta chon dugc loai 6t6 thich
hgp véi may dao.

Bang 5.7. Tai trong ctia 6t6 tu do (tin)
phu thuéc vao dung tich gau ciia may dao

Cylivan Trong tai clia xe (mg vdi dung tich gu, clia may dao g(m?’)
chuyn | q=04m* | q=065m° | q=1m® | q=125m® | q=16m’ | q=26m’ | q=46m’
05 45 45 7 7 10 - -
1 7 7 10 10 10 12 | o
15 7 7 10 10 12 18 27
2 7 10 10 12 18 18 27
3 7 10 12 12 18 27 40
4 10 10 12 18 18 27 40
5 10 10 12 18 8 | 2 40
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Bang 5.8. Dac tinh ky thuét cia xe 6t6 tai tu do

Thong s6 GAZ- | MAZ- | KrAZ- | Euclid | Kamaz- | Caterpillar | Komatsu | ZIL
53B | 503A | 256b R32 5511 769c* HD205-3" | 130
Cong suat, kW 84 132 176 295 132 336 220 95
Trong luong cla xe, daN | 3750 | 7100 | 10850 | 23600 9000 31000 19100 | 6500
Trong tai, daN 3400 | 6000 | 8000 | 20000 6400 30000 18000 | 5000
Van toc, km/h:
86 1 20 10 20 10 25 25 25 20
S62 40 30 40 20 35 35 35 40
S63 50 40 50 30 45 45 45 50

Ghi chii: Xe o6t6 ¢6 ddu "*" 1a xe ¢6 hai cdu chii.dong.

* S6 lugng 6 16 phuc vu cho mot may dao duge xéc dinh theo cong thiic:
Ngy-p-Tex
Qk,

+1 (5-5b)

Trong dé:
N,,- nang sudt st dung clia mdy dao, (m*/h):
p - trong lugng riéng cha dat, (T/m?), chon theo bang 5.3;
Q - trong tai cua 6to, (T);
k,, - hé so slt dung thoi gian van chuyén clia 6 to;
T o - thoi gian mot chu ky van chuyén ctia 6 6, (h), dugc x4c dinh theo cong thuc:
Tk :h+£2—+td+2tq+tc (5-5¢)
Vi Y
Trong dé:
L,, L, - chiéu dai quang dudng chay di c6 tai va chay vé khong tai clia 6 t0, (km);
L,va L, c6 thé ldy bing nhau va goi chung la cu ly van chuyén cia 66, duoc
chon theo bang 5.9.
V), V, - t8c do di chuyén cta 6 t6 khi chay di va chay vé (km/h); theo bang 5.8
hoac c6 thé 18y theo t6c do trung binh nhu trong bang 5.10.
t,- thoi gian do dat clia 6 16, (xe tu d6), thudng t,= 0,01h;
t,- thoi gian mot lan quay dau cua 6 t6, thudng t, = 0,02h;
t. - thot gian chd nhan dat cua 6to, (h);
Thoi gian t, phu thudc vao s6 gau dat do mdy dao dé 1én 6t6 (Cit sau mot chu ky 1am

viéc ctia mdy dao thi ¢6 mot gau dat duge dé 1én 616). Do dé, thai gian t, duoc xdc dinh
theo cong thiic:
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=k teg

k - 56 gdu d4t do mdy dao d6 lén 66, dugc xic dinh theo cong thic (5-5a);

to - thoi gian mot chu ky 1am viéc ciia mdy dao, h.

Bang 5.9. S¢ lirong xe 6tt6 tu dé phuc vu mot mdy dao

S6 lugng ot6 ty d6 phuc vu mot may dao

Culi van chuyén, Q<5(T) Q=8=12(T) Q=20= 25(T)
km Dung tich g&u, m?
- 05+0,65 08+1,25 125+25 3+5

05 3 4 5 3

1 4 5 7 5

1.5 5 5 8 6

2 6 6 9 7

3 7 8 10 9

5 10 1 12 13

Bang 5.10. Téc do trung binh, km/h (chay di va vé) va cu ly van chuyén caa 6to

Cu li van chuyén

Téc do trung binh clia 6 to (km/h) phu thudc ti trong Q (T)

clia 616, km
Q=35+45(T) Q=45+6,0(T) Q=7,0+10(T) Q=12+25(T)
05 12.7 11,8
0,6 13.6 12,8
0,7 14,5 13,7 -
08 15,3 14,5
09 16,1 15,3
1,0 16,8 16,0 14,0 12,5
1,2 18,2 17,4 15,4 14,0
14 19,5 18,6 16,6 14,5
1,6 20,6 19,7 17,6 16,0
1.8 21,7 20,8 18,5 16,5
2,0 22,8 219 19,4 17,5
25 25,0 237 21,0 19,0
3.0 26,5 25,0 22,0 20,0
3,5 216 26,2 22,5 21,0
4,0 28,0 27,0 23,0 22,0
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* Trong khi mdy dao lam viéc, thoi gian quay mdy tir vi tri dao dén vi tri d§ dat
chiém ty l¢ 16n nhat, thudng bang (60-65)% thoi gian chu ki 1am viéc cla may.

Vi vay, phai chon so d6 cong nghé hop 1y cia mdy dao va b6 tri dudng di chuyén ra,
vao clia 0t6 sao cho géc quay clia méy dao tir vi tri dao dét dén vi tri d6 dat la nho nhat
dé gidm thoi gian quay médy dén gid tri t6i thiéu titc 1a gidm thoi gian chu ky 1am viéc va
nang cao nang suat clia may.

Thuong goc quay hop 1y khong duge 16n hon 90°. Dé dat dugc diéu d6, ngudi ta
thudng b6 tri 6t6 ding & bén canh médy dao trong khi chd nhan dat. Trong trudng hop bat
kha khang, do chi€u rong ctia khoang dao qué hep, 6t6 khong thé ding bén canh mdy
dao thi bat budc phai b6 tri 6t6 ding sau may dio dé nhan dat. Khi dé nang suat may dai
bi giam nhiéu.

¢) Lua chon cdc thong so hop 1y ciia tdng dao

* Doi v6i mdy dao gdu nguge va mdy dao giu thuan

- Chiéu cao va chiéu sau t6i thiéu H,,;, clia ting dao phai dam béo sao cho chi mot lan
giu thyc hién chuyén dong tir vi trf bat ddu dao dén vi tri cudi qua trinh ddo 1a gau da
dugc tich day dat. Gia tri ca H,,, phu thudc vao dung tich gau va cdp dat thi cong. '

+ VGi may dao gau thuan, H,;,, dugc chon theo bang 5.11.

+ Vdi mdy dao gau nguge, H,,, duge chon theo bang 5.12.

- Chiéu cao 16n nhél ciia ting do déi véi may dao gdu thuan duoc chon theo bang 5.11a.

Bén kinh dao 16n nhét clia mdy dao gau nguge duogc chon theo bang 5.12a.

Bang 5.11. Chiéu cao nho nhét clia ting dao v6i may dao gau thuan, m

. Dung tich gau, m®
Cép dat
0,25 0,4-05 065-08 1-125 16-25
Il 15 1,5 25 3 3
il 25 2,5 45 45 45
v 3 3.5 45+50 45+55 55+6,0

Bang 5.11a. Chiéu cao I6n nhit cta tang dao d6i véi may dao gau thuan, m

Dung tich gau, m®

Goc nghiéng cén, do

Chiéu cao I6n nhat, m

0,25 45-60 4855
0,3-0,5 45-60 6,6-7,8
0,65-0,8 45-60 6,8-7,9
1-1,25 45-60 8-9
1,65-2,5 45-60 9,3-10,8
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Bang 5.12. Chiéu sau dao nhé nhat cua may dao giu nguoc, m

Dung tich gau, m®

Chiéu sau dao nhé nhat, m

Pat khang dinh pat dinh
0,25 1 15
0,3-0,5 12 18
0,65-0,8 15 2
11,25 17 23

Bang 5.12a. Ban kinh dao I6n nhat d6i v6i may dao giu nguge, m

Dung tich gau, m°

Goc nghiéng can, do

Ban kinh dao I6n nhat, m

0,25
0,3-05
0.65-0,8
1-1,25

45-60
45
45
45

73
78
9.2

92

* P6i voi mdy dao gau day:

- Khi st dung mdy dao gdu ddy, chiéu sau khai thac cta may dugc chon dua vao
dung tich gdu va cdc thong s6 khdc cua mdy, theo bang 5.13.

Bang 5.13. Chiéu sau khai thac hop 1y cia miy dao gau day, m

Goc nghiéng can, do

Chiéu sau khai thac khi dao, m

Dung tich gau, m® | Chiéu dai can, m
Phia bén méy Phia trudc may

" 04-05 10 30-45 44-38 73-5

13 6,6-59 10-95

0,65-08 1" 30-45 35-25 75-65

13 6-45 10-95

1-1,25 13 30-45 58-49 9,5-74
16 8-71 12,2-9,6

16-2,5 1 30-45 74-65 12-9,6
20 10,7-9,4 16,3- 13,1
25 14-125 20,6 - 16,6

_ Chiéu dai t6i thidu quang dudng di chuyén L cla gau ti khi gau bat dau dao dén khi

két thic qua trinh dao va tich ddy dét vao gau phu thude vao chiéu dai clia gdu [, va loai

dat thi cong , dugc xdc dinh theo cong thiic kinh nghiém sau:

Véi dat nhe: L = (2 - 3)/,; dat trung binh: L = (3 — 4)/;; dat nang: L=(4-06),
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* P61 v6i mdy dao gau ngoam diéu khién bang cap:

Dé dam bao cho gdu c6 thé an sau vao dat hoac bdc xidc vat liéu rdi mot cach dé dang
thi trong luong ban than clia giu phai thing dugc luc can cua dat hoac vat lidu roi va
dugc chon theo bang 5.14.

* D61 v6i mdy dao gdu ngoam, trong lugng gau ngoam (khi diéu khién béing cip)
phai chon phu hop véi cdp dat thi cong va loai vat liéu roi ma may can boc xuc, theo
bang 5.14.

Bang 5.14. Trong lugng hop 1y clia gau ngoam diéu khién bing cap, daN

Dung tich gau, m* Cap dat hoac loai vat ligu Trong luong cla gau, daN

0,4 Dét cép I, ! 800

0,65-08 patl, il 900 - 1450
Dat cap Il, IV, da tai, séi nhd va cat 2200

1-1,25 Patcapl, Il 1150 - 1950
IIl, IV, da dam va séi nho 2850

1,6 I 1600 - 2700
I1l, IV, d& dam va séi trung binh 4000

May xiic lat (dac biét la loai may xdc lat thay luc) sir dung cé hiéu qua xic dat, da
dam hay vat liéu roi khdc ¢ cdc mo dat d4, mo than hay cac mo 16 thién. Cdn mat bang
thi cong va t6 chic thi cong hop i, chon ché do lam viéc t6i wu han ché su di chuyén
trén cu li 16n dé tranh hu héng cho 16p xe.

vi DU THUMUOL:
(Thuc hanh tinh ndng sudt va tinh chon mdy dao mot gdu)
Hay tinh chon may dao mot gau va té hop mdy dao - 6t6 van tai dé thi cong rinh dat
dudng ong thoat nudc?
S6 liéu cho trude:
- Kich thuéc trung binh cua ranh: L x Bx H=960 x 2,5 x 2,1m;
- Cép dat thi cong: Cap [;
- Thoi gian thi cong: 7 ngay; méi ngay lam viéc 8h;
- Cu ly van chuyén dat tir noi dao dén noi dé: 1,2km.
Bai gidi:
1. Chon may dao:
- Téng thé tich dat cin dao dugc x4c dinh dua vao céc kich thudc trung binh ciia rdnh

V =LxBx H=960 x 2,5 x 2,1 = 5040 (m")
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- M4y lam viéc méi ngay mot ca, mbi ca 8 git. Thoi gian dao clia mdy daola7 ngay.
Tur d6, ta tinh duoc ning suat yéu cdu cua may nhu sau:

\% 5040
- 7x8 B Tx8
- Dua vao cong thiic tinh nang suat sit dung clia may dao, ta s& xdc dinh dung tich gauw:
_3600.9.k4 .k, K,
o Ty K,

q= Qh 'Tck 'kl
3600.ky k,, k,

Q. =90 (m"/ h)

(D10-1)

Trong do:

q - dung tich gu (m*);

k, - hé s6 lam day gau. Thi cong bing mdy dao giu ngugc, voi dat cdp I, theo
bang 5.2 thi k, = (1,15 — 1,25). Ldy trong tinh todn la 1,2;

k,, - hé s6 sir dung thoi gian 1ay k= (0,8 - 0,9), ta lay k= 0,85;

k, - hé s6 toi clia dét theo bang 5.3, véi dat cap L, k, = (1,1 — 1,3), nén ta chon
k. =12; .

T, - thoi gian mot chu ky lam viéc, v6i may dao gau ngugc thuong: T, =17 —20s
Ta chon T, = 20s; '

k, - hé s6, phu thuoc phuong phap di chuyén khi nhan dat cia 6 to va s6 gau dat d6
len mbi 6 t6. SG bo chon 6 to di vong nhan dat va méi 6 t6 cin 4 dén 6 gau,
khi d6 thuong k, = (0,87 — 0,94), ta chon ky = 0,91;

Thay céc s6 liéu trén vio cong thitc (D10-1) ta tinh dugc dung tich can thiét cua gau la:

qo Tk _ 90x20x1,2
3600.k ..k, k, 3600x1,2x0,85%0,91

= 0,646 (m’)

Dua vao dung tich gau tinh dugc nhu trén, ta chon mdy dao gau ngugc diéu khién
bing thuy luc SE - 130w do hing Samsung san xuat.

Cic thong s6 k¥ thuat cha may dao SE-130w:
- Dung tich gau: 0,65(m’);
- Trong lugng may: 14,18 T ;
- Co céu di chuyén: Bénh 16p
- Van téc di chuyén: 20 (km/h);
- Téc do quay ban quay: 13(v/ph);
- Kich thudc co ban clia mdy:
+ Chiéu cao: 3120 (mm),
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+ Chiéu dai: 7355 (mm),

+ Chiéu rong: 2495 (mm),

Dong co:

+ Ma hiéu: Cummins 4BTA3.9-C
+ Cong sut thiét k&: 100 ml

- Chi€u sau dao 16n nhat: 4480 mm

- Ban kinh dao 16n nhat: 7570 mm

- Chiéu cao dao 16n nhat: 7830 mm

- Thoi gian | chu ky [am viéc: 20 s

Tinh nang suat sir dung cia mdy dao SE -130w theo cong thic:
_ 3600.q.ky kK, 3600x0,65%1,2x0,85%0,91

N, = ~90,5 (m'/h)
T, k, 20x1,2

Trong mot ca, mdy dao dugc khai lugng dat 13: 90,5 x 8 =724  (m°)
2. Chon 016 vdn chuyén:

- Trong tai clia 6t6 | boi s6 nguyén clia trong lugng dat trong gau va dugc
theo cong thic:

Trong dé: Q - trong tai cia 6t (T);
q = 0,65 (m") - dung tich hinh hoc cia gdu;
ky=1,2:k = 1,2 - he s6 ddy gdu va he s6 toi cia dat (da chon & trén):

y=15KN/m"= 1.5 T/m" - trong luong riéng cta dat;

xdc dinh

(D10-2)

k - s6 géu dat do lén xe trong mot 1an van chuyén di dé: thuong k = (4 — 6) 1a hop

ly, chon k = 5;
Thay vao cong thiic (D10- 2), tinh dugc trong tai cta oto 1a:

Q= 5x0,65x%x1,5 =4,875 (T);

Ta chon 6t6 ZIL-130 cia Lién bang Nga c6:
- Trong tdi Q = 5 T; Cong sudt: 130 ma luc;
- Toc d6 di chuyén theo s6 ti€n cha xe 1a: 20; 36; 40; 45; 60 va 72 (km/h).
+ S0 lugng 6t6 phuc vu mot mdy dio, theo cong thuc:
Nde'Ték

n(‘)té =t 1
Qk,

(D10 -3)
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Trong do6:
N_, = 90,5 m*/h - nang xudt sit dung mét mdy dao;
Q =5 (T) - trong tai cta 6td;
y = 1,5 T/m® - trong lugng riéng cha dat; |
k, - hé s6 sit dung thoi gian van chuyén cta ot0, 14y k.= 0,9;

T, - thoi gian m@f chu ky van chuyén cta 6t0, (h), dugc xédc dinh theo cong thirc:

L
T, =L+ I—Jl+td +2t iy, (D10-4)
Vi Vs
L,, L, - chiéu dai quang dudng chay di c6 tai va chay vé khong tai cﬁa< 016 ; Theo
s6 liéu cho trude: L, = L, = 1,2km;
v,, v, - van t6c di chuyén cla 616 khi chay di va chay ve.
Ot ZIL-130 c6 6 s6 van téc: s6 1:20 km/h; s6 2:36 km/h; s6 3:40 km/h; s6 4:45
km/h; s6 5:60 km/h; s6 6:72 km/h;
3 day ta chon v, = 20 km/h; v, = 40km/h:
t,- thoi gian d6 dat cta otd (xe tu dd), 1ay t = 0,01h;
t, - thoi gian mot 1an quay ddu cla oto, lay t, = 0,02h;
1, - thoi gian chdy nhan dét cla oto, tinh béng 5 chu ky dao dat clia may dao:
t, = 5%x20s =100s ~ 0,028 h
Thay céc s6 liéu vao cong thiic (D10-4), ta tinh dugc chu ky van chuxén oto:
1,2 12 ’
+ —_—

T = 25+ —=+0,01 +0,04 + 0,028 ~0,168 h
20 40

Thay T, vao cong thitc (D10 -3), ta xdc dinh duge s6 luong 6t6 van chuyén:

_90,5x1,5x0,168

. 1=6
Hoto 5%0.9

Vay s6 luong 6t6 ZIL -130 véi tai trong 5 tén phuc vy cho méy dao SE-130w dé van
chuyén d4t trén cy ly 1,2km la 6 chiéc.

5.3. MAY UI DAT
5.3.1. Cong dung va phan loai may ui dat -

a) Cong dung
May ti 1a loai dién hinh va dang dugc st dung rong rai nhat trong nhém mdy dao va
chuyén dat. Vi vay, cong dung chinh cia né la dé dao va chuyén dat & cu ly hop 1y nho

146



hon 100m. M4y i con dugc dung dé san dat, tao ra mat bang truéc khi xay dung céc
cong trinh.

Trong thuc t€ hién nay, mdy i dugc s dung phd bién va chi yéu la d€ lam cdc cong

viéc sau:
- Dao céc ho, ao va cac kénh muong nong va rong;
- Dao cdc méng nha, chi yéu la cic nha cao tang ¢6 méng 16n;

- Dao dap céic nén dudng giao thong va cac dudng phu phuc vu cho thi cong. Cac mat
duong nay c6 do cao khdng qua 2m;

- San so bo mat bang 16n dé xay dung cdc cong trinh nhu san van dong, san quang
truong, khu cong nghiép, khu do thi méi...

- San 1&4p cdc méng nha, cic ranh dat dudong 6ng dan nudc, dan dau, khi dot ...

- Thu gom dit d4 hoac vat liéu thanh ting dong dé may dao mot gdu xidc dé 1én 6 to;

- Thu don hién truong sau khi cong trinh thi cong xong.

Trg luc cho may cap khi né lam viéc gap dat cing hay chudng ngai vat... hodc kéo
céc thiét bi may méc khic. ‘

Lam mdy co s& dé lip thiét bi x6i & phia sau nhim da dang hod cong dung clia may.

b) Phdn loai mdy ui

May ui rat da dang v€ ca hinh ddng va ching loai, tuy nhién viéc phan loai ching c6
th€ dya vao mot s6 dac diém sau:

* Dua vao két cdu thiét bi Gi hay géc dat clia ban i so véi truc doc clia may, c6:

- Mdy ui thudng c¢6 ban i luén luén duge dat vuong géc vdi truc doc ctia may (hinh
5.6a vac);

- Méy @i van nang: Ban @i c6 kha nang quay duoc trong mét phang ngang va dat
nghiéng so véi truc doc clia mdy mot géc thudng 14 45° + 60° (hinh 5.6b). Do d6 mdy ui
van nang c6 kha mang lam viéc linh hoat hon may i thuong.

* Duya vao co cau di chuyén, c6 céc loai sau:

- M4y i banh xich: Loai nay c6 dp sudt xuong dat nhd, Iuc bam 16n nén c6 thé 1am
viéc nhiing noi nén dit y&éu hodc c6 do doc 16n, nhung lai ¢6 t6c do nhd, chi di chuyén
trong pham vi cong trudng, khong thé ty di chuyén trén cu ly 16n.

- M4y i banh hoi: Loai nay c6 dp suat xuéng dat 16n hon nén chi 1am viéc v6i nén
dat kho, chat tuy nhién loai nay lai c6 kha nang di chuyén vdi t6c do cao hon méy banh
xich va c6 thé tu di chuyén trén dudng véi cu ly xa.
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Hinh 5.6. Cdc loai mdy ui: a) Mdy di thuong (ban i khéng quay)
diéu khién bing cdp; b) Mdy i van nang (ban iii quay) diéu khién bdng thuy luc;
' c) Mdy i thuong diéu khién bang thuy luc.

* Duta vao cong sudt va lic kéo: C6 thé phdn loai mdy i theo bdng sau.

Loai may (i Cong suét dong ca (kW) Luc kéo (T)
Rat nhd Pén 15 Pén 2,5
Nhé 15 + 60 25+175
Trung binh -~ » 60 =110 : 75 +15
Lén 110 + 220 15 =20
Rat lon >220 >30

* Dua vao phuong phdp diéu khién thiét bi iii, c6:

- May Gi diéu khién bing cép (hinh 5.6a): Viéc nang he thi€t bi lam viéc duoc thuc
hién bang hé thong toi va palang cép . ' ‘ '

- M4y 0i diéu khién bang thuy lyc (hinh 5.6b, c): Viéc nang ha thiét bi lam viéc dugc
thuc hién béng cdc xilanh thuy Iyc.
- Trong d6, mdy 1i diéu khién thuy luc c6 nhiéu uu diém hon nén dang dugc st dung
rong rii va sé thay thé dan cho mdy Gi diéu khién bing cdp.

- May i diéu khién tir xa bang dién tir: Loai nay do ngudi Nhat ch€ tao thi diém,
duoc ding dé khai thic khoang sn duéi ddy dai duong. Tuy nhién, céu tao clia may
hién dai, phuc tap, gia thanh cao nén khong dugc st dung pho bién.
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5.3.2. Cau tao cua may ui

So d6 cau tao mdy Gi duoc thé hién trén hinh 5.7.

a). May ui thuong

May i thudng cé cdu tao nhu hinh (5.7¢), gom cdc bo phan sau:

Khung i s6 2 duge lap v6i may kéo co s6 8 bing khép ban 1€ s6 1. Khung Gi nay
gom 2 dam riéng 1€, c6 dang hinh hop va lién két v6i ban 0 bang khép tru nam ngang
s6 13.

Ban i s6 5 ludn duge dat vuéng géc véi truc doc cia mdy. Do dé, khi may di chuyén
thang vé phia truéc dé dio chuyén dat thi khéi dit truéc ban Ui ciing dugc ddy chuyén
dong thing cling vdi may.

. Phia truc va phia duéi ban i c6 1ap 1udi cat s6 4 (hinh 5.7a). Ludi cat nay duoc lap
v6i ban i bang vit hodc bu long va gébm ba dao. S& di khong 1am mot dao lién 12 vi hai
dao canh thudng lam viéc nhiéu hon nén mon nhanh hon dao giita. Khi d6, chi cin thay
hai dao canh.

1 EEERN
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Hinh 5.7: Cdu tao mdy ui: a) Hinh chiéu ditng cia mdy i,
b) Hinh chiéu bang cia mdy van ndng, c) Hinh chiéu bang cia mdy ui thuong.
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b) Mdy ui van ndng:

C4u tao clia mdy i van nang khac v6i mdy Gi thuong la: Khung 0i s6 3 c6 dang dam
hinh chit U lién tuc (hinh 5.7b) va duoc lién két v6i ban i bang khép cau 12. Hai xi lanh
11 1am viéc doc 1ap véi nhau(xi lanh nay vuon ra thi xi lanh kia co lai); nho vay ma ban
bi c6 thé quay quanh khdp cau 12 trong mat phang ngang va dugc dat nghiéng so voi
truc doc ctia may mot goc ¢ = 45° + 60°. Khi d6, con chay s6 9 va thanh ddy nam ngang
s6 10 s& di trugt doc theo dudng ray dén huéng, dugc han véi khung 0i s6 3.

Mady i van nang thudng dugc ding trong cong tac san 1ap, s€ linh hoat hon va cho
nang suat cao hon mdy i thudng.

“Thanh chéng xién s6 6 (hinh 5.7a) ¢ mdy i thuo’ng ciing nhu mdy i van nang c6 thé
thay déi dugc chiéu dai nhd co cau vit (kiéu tangdo) dé thay déi géc cat dat cua ban i
khi thi cong véi cic loai dat khdc nhau. Géc ct dat cua ban ui la géc tao boi gilta dao
cat va mat dat. Goc & trén hinh 5.7a.

Khi thi cong dat mém, toi thi ban i dao dét véi goc cat 16n; khi thi cong dat ran, chat
thi géc cét phai nhd dé giam luc can cit clia dét tic dung lén ban ui.

Hai xi lanh s6 7 lam viéc dong thoi dé nang ha thiét bi Gi trong qud trinh lam viéc.

5.3.3. Nguyén ly 1am viéc cia may ui

May 0i 1am viéc theo chu ky, mot chu ky gom 4 giai doan:

a) Giai doan dao va tich ddt trudc ban ui

Pau tién mdy Ui tién hanh cit dat véi chiu sau cat 16n nhét. Ban 0i vira chuyén dong
theo phuong dimg dé 4n sau dao cat vio dat, vira di chuyén theo phuong ngang cung v3i
mdy, sau d6 ban i duoc nang dan lén dé gidm chiéu day phoi cat. Vet cit c¢6 dang hinh
tam giac (hinh 5.8a). :

Day 1a giai doan ma mdy Gi chiu cdc lyc can 16n nhét nén né di chuyén véi téc do
cham nhét (thudng 1a tay s6 1 cha mdy kéo co sg).

b) Giai doan chuyén ddt

Khi phia truéc ban 0i da duoc tich day dat thi két thiic giai doan dao dat va bat dau
giai doan chuyén dat. Trong khi chuyén dat vé phia trudc, dat s€ bi roi véi sang hai bén
ban 0i. D& bu lai lugng dat d6, dong thai véi viee chuyén dat, nguoi diéu khién mdy cho
ban i tién hanh cit dat véi chiéu sau h, (thuong h, = 0,1+0,2 m). Chiéu sau h, khong
thay déi trén su6t chiéu dai quang dudng chuyén dat (hinh 5.8b). ”

¢) Giai doan dé dat

May Ui thudng dé dat bang cich san rai thanh 16p (hinh 5. 8c). Chiéu day IGp dat rai la
khoang cach tir dao cét xung mat dat. Néu noi thi cong khong cdn lugng dat ma mdy Ui
dao chuyén dén thi mdy 0i d6 dat bang cich vun dat thanh dong, tao diéu kién thuan loi
cho may dao mot gdu vao xiic dat dé lén 6 16 mang di noi khac.
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d) Giai doun chay khong tdi vé vi tri cii |
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Hinh 5.8. So d6 biéu dién qud trinh lam viéc ciia mdy iii

Sau khi d6 dat xong, mdy 4i chuyén sang giai doan chay khong tai vé vi tri cd.

Theo kinh nghiém: Néu cu ly dao chuyén nhé hon 50m thi gai s6 lii cho mdy chay
lui khong tai vé vi tri cii v6i s6 1t cao nhat clia mdy kéo co sd. Néu cu ly dao chuyén dat
16n hon 50m thi cho mdy quay ddu va chay tién khong tai véi s6 tién cao nhat vé vi tri cii
dé rit ngan thoi gian chay khong tai.

5.3.4. Xac dinh nang suit may ui dat

Nang suat ctia may 0i dugc xac dinh trong hai trudng hop:

a) Khi dao va chuyén dat:
Nang suat sit dung cla mdy Gi khi dao va
chuyén dat dugc xic dinh theo cong thic:
-3600.V, k, k,,
Tk,

i
i
[

, m'h.  (5-6)

Trong dé:

Bi€u thic -

3600. N L
- $0 chu ky lam viéc cua r
Tck
p U H
mdy trong mot gid. k
V, - thé tich khéi dat & trudc ban bi & vi tri s

bat dau d6, m’. Mot cach gin ding,
ta c6 thé xem d6 1a thé tich hinh ling
tru, c6 ddy 13 tam gidc vuong GKS Hinh 5.9. So dé tinh thé tich khoéi ddt

(hinh 5.9) va chiéu cao 1a B. Tir d6, L4 frude ban i
c6 cong thitc xdc dinh thé tich khai dat truéc ban di nhu sau:
2 ‘ré;
V-2 (5-7)
gY

B, H- chiéu rong va chiéu cao ctia ban Gi, m;
¥ - 26c¢ chay tu nhién cfia dat:
v hé s kédénanhlv g 1~ de déc clia nén dat dn ning suat mdy.

k  hé s& toi ~"a dat;
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k- hé s6 sir dung thoi gian lam viéc cha may;
T,.- thoi gian mot chu ky 1am viéc cta mdy, s; duge Xac dmh nhu sau:

May i thi cong theo so do tién quay, ta co thé xac dinh thdi gian mot chu ky
1am viéc ctia may theo cong thiic:
T,

C

L L
Hay: Ty = L L — = +nt, +mi, + 2t (5-7a)
’ Vi V2 V3

L= U+ G+t +mut, + 2t

Trong doé:
t,, 1, 1, - thoi gian dao, chuyén - d6 dat va chay khong tai vé vi tri ban ddu;
n.t, - s6 lan va thoi gian mot lan thay déi t6c do (sang s6); Thudng: n =3 + 4 lan
vat; =4 +5s;
m.t, - s6 14n va thoi gian mot 1dn nang ha ban ti; Thudng: m=3 + 4 lan vat, =4+ 5s;
t, - thoi gian mot 1an quay dau mdy i (néu c6 quay ddu méy & cudi hanh trinh lam
viéc); Thuong t,= 15 + 20s;
Néu mdy ui thi cong theo so d6 ti€n - 1ui thi trong cong thitc dé xac dinh thoi gian
chu k¥ lam viéc clia mdy s& khong ké dén thdi gian quay ddu mdy t,.
L, - chiéu dai quing dudng dao va tich dat truéc ban ui, thuong L, =5 +7m;
L, - quing dudng chuyén dat. Thudng L, = 30 + 60 m;
V), Vg, Vg - tuofng {ng 12 cic van t6c ciia mdy khi dao dat, chuyén - d6 dat va chay
khong tai vé vi tri ban dau; Theo kinh nghi¢ém ta ¢6 thé chon cdc van toc nay
dua vao céc tay s6 clia mdy kéo co s& nhu sau: v, Ung véi van téc 6 s6 1;

v,ng v6i van t6c & s6 2 hodc 3 clia mdy kéo co s; v, ing véi van toc & s0
gin véi s6 cao nhat hoac cao nhat ctia mdy kéo co s0;

2. Bién phdp ndng cao ndng sudt mdy ui khi dao - chuyén ddt

Tir cong thic (5-6) ta thdy ring: Dé nang cao nang suat ctia miy {ii khi d20 va chuyén
dat can str dung cdc bién phap sau:

+ Tang the tich khoi dat tru6e ban hi va giam luong d4t roi vii sang hai bén ban i
trong khi chuyén dat vé phia truéc, bang cach:

- Ding hai mdy 0i 1am viéc d6ng thoi va song hanh véi nhau. Khi dé ciing han ché
duoc luong dat roi vai trong quaé trinh van chuyén (xem hinh 5.10).

- Tao ra bd dat hai bén trudc khi cho may {ii ddo va chuyén dat giita hai bo d6. Vi
vay, s& gidm duoc luong dat roi vai sang hai bén trong qud trinh mdy i van chuyén dat
vé phia trudc.

- Riéng véi mdy 0i thudng, 1am thém tdm chén & hai dau ban Gi.

+ Can phai giam thdi gian chu k¥ lam viéc ciia mdy, bang cach:
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- Str dung that hop 1y ché€ do luc kéo ti€p tuyén clia may trong timg giai doan lam
viéc. Nghia 1a phai cho may di chuyén véi céc van toc khac nhau tuy thudc vao gia tri
luc can tdc dung 1én mdy Ui trong cdc giai doan cia mot chu ky 1am viéc.

- Trong diéu kién c6 thé, nén cho may lam viéc xuéng déc (tranh 1am viéc 1én doc)
dé gidm luc can déc. Do dé, sé giam thdi gian mot chu ky 1am viéc va ting ning suat
cua may.

- Tuy thuoc timg mdy va chiéu dai dio ma chuyén dao chuyén dit, c6 thé cho may thi
cong theo kiéu tién lui hay tién quay cho thich hgp dé rit ngin thdi gian chu ky 1am viéc
cha may.

+ Néu cu ly dao va chuyén dat I6n hon 100 m, nén cho may thi cong theo ki€u “cuén
chi€u”, nghia 1a phén chia thanh cic doan thi cong cé cu ly thich hop tir 40 + 60m. May
thi cong xong timg doan réi mdi thi cong doan tiép theo.

r-\

S

Hinh 5.10. Hai mdy i dong thoi lam viéc song song véi nhau

b) Xdc dinh ndng sudt mdy i khi san dat:

Khi san dat, mdy i thi cong theo so do tién - quay (hinh 5.11). Do dé, nang suat mdy
ui khi san dat dugc xac dinh theo cong thiic:

_ 3600.L.(B.sing—c) k,,

QS_ L ’
n(;+tq]

Trong d6: L - chiéu dai quing dudng san dat, m (hinh 5.8b);

m’/h (5-8)

B - chiéu rong ban i, m;

¢ - gbc quay cua ban Ui hay géc nghiéng giita ban 0i va truc doc ctia may;
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¢ - chiéu rong ma ban 0i tring 1én nhau gitta hai 1an san; thuong c = (0.3+-0.5),m;
n - s6 1an san dat tai mot tuyén dé dat dugc do phang theo yéu ciu;

Thong thudng: n = 2+3; ”
v - van toc di chuyén clha may khi san dat, m/s;

t,- thoi gian mot lan quay dau mdy ui, s. Thuong t= (15 + 25),s;

AP
~
] = N _
\ >
o )
U L e ————— -

Hinh 5.11. So do xc.« dinh nang sudt mady i khi son J/4t.

VI DU THU 1
Tinh todn lic kéo, cong - 1dt va ning sudi cua .y v v .ang DS0A-16

{1Jo hang Koniatsu ¢!¢ tao:

I. S6 lieu chio trudce

- Thi€t bi i dugc lap tré v héo xich 4D- 134 {do hans ~ ~mat - ~hé tac).

- Mdy dugc diéu khién bang thuy luc va law « e vos df

- Do d6c clia mat nén - n: mdy thi cong i+ = 10%:

- Dac tinh k¥ thuat cua mdy kéo xich 41 -130:

+ Cong suat cua dong co: N = 80 kW

+ Luc kéo danh nghia: T =123 kN

- Toc d6 (km/h):

- Toc do tién: 2,36; 3,75; 4,66; 6,55; 9,25 kin/h.

+ Téc do lui: (2,79 + 7,15)km/h.

+ Trong luong mdy Gi: G = 145,2 kN;

+ Trong luong thiét bi tii: G= 17,2 kN

+ Chiéu rong ban Gi: B = 3,55 m;

+ Chiéu caoban ui: H = 1,0 m;
~ + G6c tao bdi ban i va truc doc clia mdy hay géc quay clia ban ui trong ! phang
ngang: ¢ = 60°;

+ Géc cat dat cua dao cat lap & phia trude ban 0i: & = 52°.
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I1. Tinh toan luc kéo va cong suit cia may ui

Viéc tinh todn luc kéo va cong sudt clla mdy i dugc ti€n hanh & giai doan van
chuyén dat. My i muén di chuyén dugc trong khi 1am viéc thi luc kéo ti€p tuyén cua
mdy phai thoa man diéu kién cin va du sau:

SW <P, <P,

2W - t6ng luc can tdc dung lén mdy & gia1 doan van chuyén dat;
Py - luc kéo ti€p tuyén cia may;

P, - luc bam giita co cau di chuyén va mat dat.

1. Xdc dinh luc kéo theo tong luc cdn (theo diéu kién cdn)

DPW=W, +W,+W,+W,+W, < P, (D11-1)

a) Xdc dinh luc cdn cat W,

Trong qud trinh van chuyén, dét s bi roi vai sang hai ben ban ti. Pé bi lai luong dat
d6 nham nang cao ning suat mdy, ngudi diéu khién phai cho mady 0i ti€n hanh cat dat
v6i chi€u sau h, (chiéu sau nay khong thay déi trén suét chiéu dai quing dudng chuyén
dat). Vi vay, trong khi van chuyén dat, mdy di chiu luc can cat clia dat tac dung lén dao

cit clia ban 0i. V6i mdy Gi van ning (c6 ban Gi quay dugc trong mat phang ngang) luc
can cat dugc xac dinh theo cong thic:

W, =k.B. h,. sin¢ (D11-2)
Trong d6:
k - luc can cat riéng; Gia tri cha k khi géc cit § = 45 + 60°, phu thuoc vao cdp dat,
dugc x4c dinh bang thuc nghiém va cho két qua nhu sau:
V6i dat cap I c6 k = 10 + 55,kN/m?;
Véi dat cap Il ¢c6 k = 57 + 110,kN/m?;
Vi dat cap Il c6 k = 110 + 170,kN/m?;
Véi dat cap IV co k = 170 + 240 kN/m?;
Theo s6 liéu cho truée, may Gi 1am viéc
v6i dat cap I nén ta chon:
k = 120 KN/m’.

B - chiéu rong ban 0i: B=3,55m

Hinh D1I-1. So dé xdc dinh luc cdn cdt

¢ - goc quay cua ban i trong mat phang luc cdn do khéi ddt ldn truée ban i

ngang ¢ = 60°.

h, - chiéu sau cat trong giai doan van chuyén dat dé bu lai luong dat bj roi vai sang
hai bén ban ui: ‘
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h,= —L (D11-3)

k, - hé s6 k& dén su roi vai dat sang hai bén trén 1 m quing dudng van chuyén dat;
thuong k, = 0,06 + 0,07; Chon k, = 0,06;
V - thé tich khoi dat truée ban Ui;

Khi xdc dinh luc kéo va cong sudt clia mdy Ui thi thé tich khoi dat truéc ban i phai
tinh & trudng hop dat duoc tich ddy hét chiéu cao téng thé clia ban i (k€ ca tdm chan
phia trén) nghia 1a thé tich kh6i dit d6 c6 gia tri 16n nhat va dugc xdc dinh nhu sau:

. X ‘
— HT cB
2.tgy
H; - chiéu cao t8ng thé clia ban ti (k€ c4 tdm chan phia trén);
H.=H+H,
H, - chiéu cao t4m chin (xem hinh D11-1); Thuong H,= (0,15 + 0,25)H. Ta chon:
H,=0,2.H=02x1,0=02 m;
Dodé: Hy=1,0+0,2=1,2

A" (D11-4)

v - gbc chay ru nhién chia dat; Dat cdp I ¢6 y = 45° + 50°; Chon y = 45°.
B - chiéu rong ban Gi B = 3,55 m

Thay céc gia tri Hy, v, B vao (D11-4) c6:
Ve 1,2>x3,55 _ 53

b k4

2xTgd5°
Thay V =2,3 m’ vao (D11-3) ¢6:
h, = 0,06x2,3 =0,04 m;
3,55

Thay h, vao (D11-2), ta x4c dinh dugc:
W, = 110x3,55%0,04xsin60° = 13,5 kN
b) Xdc dinh e cdn di chuyén do khoi ddt lan trudce ban ui W,

Khi khoi dat lan truéc ban i trong qué trinh van chuyén s& xuét hién luc can ma sét
gifta khoi dat d6 va mat nén dét co ban. D6 chinh 1a luc can W,

W,=V.p.l,sin@ _ (D11-5)
V - thé tich khéi dit trude ban bi, V =2,3 m’;
¢ - géc quay clia ban Ui trong mat phang ngang ¢ = 60°

p - trong lugng riéng cla dat, dugc chon theo bang D11.1.
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Theo bang D11.1 thi dat cap Il c6: p = 17 + 18 kN/m?*;
Ta chon p = 17,5 kN/m".

Bang D11.1. Trong lugng riéng cta dat p va hé so toi cia dat k,

Cap dat Loai dat Trong lugng riéeng p (kN/m®) | Heé s& toi k,

| D4t cat, & cat 4m, dat canh tac, than bun 15-16 1,10-1,30

il A sét mau vang tai, hoang thé kho va toi 16-17 1,15-1,28

Il Sét, 4 sét chat, Yoang thd 4m va chat 17-18 1,24 -1,32

v Sét kho va chat, dat & sét 1an sdi hodc da; hoang 18-19 1,30-1,37
thd kho va mécghen mém

Vv bat déi kho cimg Ian sbi, quing; mecghen cing 20-21 1,35-1,40

H, - hé s6 ma sit gilta dat va dat (hay hé s6 ma sat trong ctia dat), gia tri cha né phu
thudc vao tinh chat clia dat va cho trong bang D11.2.

Theo bang D11.2, véi dat cap III ta 1dy p, = 0,70;

Bang D11.2. Hé s6 ma sit trong va hé so ma sat ngoai cua dat

Cép dit Loa aét Hé s6 ma sat trong Hé s6 ma sat ngoai
My B
| Than btin 09-10 01-05
Cat kho va 4 cat am ty nh'én 04-07 0,4-0,5
I A sét tai, &m ty nhien 07-08 05-06
I DAt & sét kho, chat 0,7-09 06-0,7
\Y Hoang thé rén, sét kho chit 0,62-0,78 0,75
v Dat ddi khe, ran 1an da vai, sbi, quing 0,9 0,84

Thay cdc gia tri trén vao cong thic (D11-5), ta duoc:
= W,=2,3.17,5.0,7.sin 60° = 21,7 KN

c) Xdc dinh luc cdn di chuyén do khéi ddt cuon lén phia trén ban ii va di truot doc
ban ui tao ra W,.

Trong khi van chuyén, khéi dat trude bén i nén vao bé mat [am viéc clia ban i mot
ap luc N. Luc N s& gay nén lyc ma sat chong lai su di chuyén cia khéi dat khi né cuon
- 1én phia trén ban 0i (F ). Dong thoi do ban ui duge dat nghiéng so véi phuong di
chuyén ctia mdy nén khi dat di chuyén doc ban i s& gap luc ma sit (F” ) gifta ban i va

dat. Hai thanh phdn luc ma sit d6 chiéu theo phuong di chuyén sé tao ra luc cin di
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chuyén W, do dat cudn lén phia trén va di trugt doc ban Ui tao ra. Vi vay, luc can W,

duoc xac dinh nhu sau:
W,=W,+ W',
Trong dé:
W; =F,.cosd.sin ¢
Wy =F .coso
F . =p, N=p,;.G4.cosd

Frs = Ga by

1, - hé s6 ma sat giita dat va thép dat (hay he s6 ma sat ngoai cia dat);

i, - hé s6 ma sdt giita dat va dat;

Theo bang D11.2, véi dat cap III, ta c6 p, = 0,6; p, =0,70;

Hinh D11-2. S¢ dé xdc dinh luc cdn do ddt cuén lén phia trén ban ui

G, - trong luong khoi dét trude ban ui:
G;=V.p=23x%x175=40,2kN
—F =0,6x 40,2 x c0s52° = 12,4 kN
=>F = O,6t>< 40,2 x 0,7 = 16,8 kN.

Thay gid tri clia cdc lyc ma sat ciing véi gid tri cla cdc goc:

S - gbc cat dat, 8 = 52°;

¢ - géc nghiéng ban i so phuong di chuyén clia may: ¢ = 60°. |

vao cong thic (D11-7) va (D11-7a), ta co:
W', = 12,4.c0s52%.sin 60°= 6,7 kN
W", = 16,8.cos60° = 7,0 kN;
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Thay céc gid trj cia W'; va W", vao cong thiac (D11-6) ta xdc dinh duoc:
W,=W,+ W' =67+70=13,7kN
d) Xdc dinh luc cdn di chuyén may ui W,
W,=G_ (f£1) (D11-9)
G,, - trong lugng may ui, G, = 145,2 kN;
f - h¢ s6 can lan cha co ciu di chuyén, dugc chon theo bang D11.3:
Vi dat cap III (dat thit, sét kho), mdy Ui banh xich thudng c6 f = 0,10;
1 - do do déc cua bé mat 1am viée: i = 10% = 0,10;
Ta xét cho trudng hgp mdy lam viéc lén doc (lay dau +)

= W,=145,2.(0,10 + 0,10) =29 KN

Bang D11-3. Gia tri hé s6 can lan f cia co ciu di chuyén

Loai duang (hodc nén dat) Banh xich Banh hai Banh lu thép, gang
Pudng nhya, dudng bé tong 0,06 0,015 0,02

Cac loai dudng d4t kho, da dugc ddm chat 0, 06 - 0,08 0,03-0,05 0,06- 0,10
Puong co cd, udt 0, 07 0,08 0, 14
Buang dat thit, dat sét kho 0,10 0,16 0,20

bat cat kho 0,15 0,20 0,30

Cat 4m 0,10 0,16 0, 40

Dat canh tac ¢6 nudc 0,15 0,25 0, 40

e) Xdc dinh luc cdn ma sat giita dao cdt ban i va ddt W.
Luc can nay chi dugc tinh khi dao cat bi mon (ciin), theo cong thic:
W, = 11,.(R, + Grp) (D11-10)
W, - hé s6 ma sdt giita thép va dat, p, = 0,6;
Gy - trong lugng thiét bi Gi: Gz= 17,2 kN;
R, - phan luc cta dat tac dung lén dao cit theo phuong thing ding

R,=kxB (D11-11)
k - hé s6 kha nang chiu tai clia dat, k = 50 = 60 N/cm?;
Chon: k = 50 N/cm® = 500 kN/m?>

x - chiéu rong mon ciin cha dao cat, thudng x = 1,0 + 1,5cm: Ly x = 1,0cm = 0,01m

= R, =500 x 0,01 x 3,55 = 17,7 kN;
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W,=0,6(17,7+17,2) = 20,9 kN. -

Vay, téng luc can tic dung 1én mdy Ui 1a:

SW =W+ W,+W,+ W, + W

YW =13,5+21,7 + 13,7+ 29 + 20,9 = 98,8 kN.

Luc kéo ti€p tuyén t6i thiéu phai can bing vdi tdng cic luc can, nghia la:

P,= 3 W=988kN

2. Xdc dinh luc bdm giita co cdu di chuyén véi mdt ddt

P.= ¢ .G, (D11-12)
Trong dé: ‘
¢ - hé s6 bam, dugce chon theo bang D11.4.
Bang D11.4. Gia tri hé s6 bam ¢

Loai dia hinh dudng hodc nén dat Banh hai Banh xich
Budng nhya, duong bé tong 0,7 0.8
Pudng dat kho da duge dam chat. 06+08 09+10
Pudng dat am, co cb da dugc cét 05 0,6
Puong dat thit va dat sét kho 0.4 0.7
Pudng dat cat kho 0.3 0.4
Dudng dat cat am | 04 0.5
Dat canh tac, dat dong bang uét 0,1 0.3

-V6i may i banh xich, dat cap III (dat thit va sét kho) c6: ¢ =0,7;

G, - trong lugng bam (trong lugng mdy phan bd trén cdc banh chu dong): |

G, =G, .cosa.k
Trong cong thic (D11-12a):
G,, - trong luong mdy Ui, G, = 1452 kN;

(D11-12a)

o, - gbc nghiéng bé mat 1am viéc, a = arctgi = arctg 0,1 = 5,7° (46 doéc lam viéc

1=10%);

k., - hé s6 ké dén su phan bé trong lugng trén cic banh chi dong; May Ui banh

xichcéd k4= 1;

Thay céc s6 liéu trén vao cong thiic (D11-12a), ta c6:

G, =145,2 x c0s5,7° x 1 = 144,5 kN;
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Thay G, vao (D11-12), ta xac dinh dugc:
P, =0,7x144,5 = 101,2 kN
Ta thay:
> W=988kN =P, <P, =1012kN
Nhu vay, luc kéo tiép tuyén cla mdy Ui thoa mén diéu kién dd, nghia la mdy Gi c6 thé
lam viéc binh thudong ma khong bi trugt tron.
3. Kiém tra luc cdn theo cong sudt ciia mdy kéo co s

R
1000’

(D11-13)

de

P, - luc kéo tiép tuyén. P, = YW =98,8 kN = 98800 N.

v - van t6c cua may khi lam viéc, thudng 1a van t6c s6 1 cha may kéo co s0;
v =236 km/h = 0,6 m/s;

N - hiéu suat truyén dong clia may, n = 0,8 + 0,85:

N, = 28800x0.6 4,y
1000x 0,8
Ta thdy: Ny = 74 kW < N, = 80 kW

Vay, cong suat cus i. iy kéo co s¢ 4D-130 dam bao mdy i 1am viéc binh thudng.

III. Tinh toin nang s::4t'may ui

Khi dao va chuyén d7 . :iung sult thuc t& chia mdy dugc tinh theo cong thitc sau:

3600.Vk, k,
Q=—rmr—" (D11-14)
T, k,
Trong d6: V  wné tich khoi dat truée ban ai;
k, - hé s6 k& d&n do d6c noi lam viéc, chon theo bang D11.5.

Bang D11.5. Gia tri hé s6 do doc k,

Géc nghiéng (do) ) _,9+5 5+10 10+ 15 15+ 20
k, (Khi len ddc) 1,00 + 0,67 (_)7,76_7";“‘%0,50 0,50 + 0,40 04-03
k, (Khi xuéng ddc) 1,00 + 1,33 1,33+ 1,94 1,94 + 2,25 2,25 +2,60

V6i do doc i = 10% => o = 5,7° (g6c nghiéng nén dat 1am viéc so véi phuong ngang),
Theo bang D11.5, ta ¢6:

Khi Ién doc: k, =0,5 + 0,67, ta chon k, = 0,67.
Khi xuong déc: k, = 1,33 + 1,94, ta chon k; = 1,50.
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k,-hé s6 sir dung thoi gian, thudng k, = 0,8 + 0,9; Chon k, = 0,9.
k, - he s6 toi clia dat, theo bang D11.1, V6i dét cap II: k,= 1,24 + 1,3;
Ta ldy k, = 1,25;
T, - thoi gian mot chu ky 1am viéc clia mdy ui.
a) Xdc dinh thé tich khoi dat trudce ban .
Thé tich khoi dat trudc ban Gi duge xdc dinh theo phuong phap gan ding nhu sau:
Ta coi thé tich nay nhu mot hinh lang tru cé ddy la mot tam gidc vuong dugc xac
dinh theo cong thyc: '

_ BH

V=
2T,y

Trong do:
B - chiéu rong ban 0i, B=3,55 m;
H - chiéu cao ban 4i, H=1,0 m;
v - gbc chay ty nhién cla dét, véi dat cap III thuong y = 45%
Thay céc thong s6 B, H, y vao cong thic trén, ta xéc dinh dugc: V = 1,78 m*.
b) Xdc dinh thoi gian mot chu ky lam viéc T .
May i thi cc‘)ﬁg theo so d6 tién lii, ta c6 thé xdc dinh thdi gian mot chu ky 1am viéc
ctia mdy theo cong thiic:
T,=t +t,++nt,+m. &

bl Lith

C

+n.ty +mty, (D11-15)

Trong do:

t,, 1, 1, - thoi gian dao, chuyén - d8 dat va chay khong tai vé vi tri ban dau;

n.t, - s6 14n va thoi gian mot 14n thay ddi téc do (sang s6); Thuong tirn = 3+41an
vaty=4+5s; Tachont;=5s,n= 3 lan;

m.t, - s6 1dn va thdi gian mot 14n nang ha ban {i; Thuong m = 3+4lanvat, =4+ 5s;
ta chon t,= 5s, n = 3 lan;

L, - chiéu dai quing dudng dao dat, thuong L, = 5 + 7m; TachonL,=5m;

L, - quing dudng chuyén dat. Thudng L, =30 + 60 m; Ta chonL, = 45 m;

V|, V5, V, - tuong Ung la cac van t6c clhia mdy khi dao dat, chuyén - dé dat va
chay khong tai vé vi trf ban dau; Theo kinh nghiém ta c6 thé chon dua vao
céc tay sO ctia mdy kéo co s nhu sau: v, ung v6i van toc § s 1, v, = 2,36
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km/h = 0,66 m/s; v,- tng véi van téc s6 2 hodc 3 cia mdy kéo co sd; chon s6
3:v,=4,66km/h = 1,29 m/s;

v, - ng vGi van toc & s6 cao nhat cia mdy kéo co s&: vy = 9,25 km/s = 2,55 m/s;
Thay céc gia tri trén vao cong thic (D11 -15) ta tinh dugc thoi gian chu ky lam viéc
cua may ui la:
5 45 5+45
= + +
0,66 1,29 2,55
Thay cdc s liéu trén vao cong thic (D11-14), ta xdc dinh dugc nang suat s dung

+ 3x5 4+ 3x5=92,06 s = 92s.

ck

clia may ui trong timg trudng hgp sau:

* Khi lén doc:
3600x1,78x0,67x0,9
= 221727 2382 (mh
Qu 92x1,25 ( | )
* Khi xudng doc:
Q. = 3600.1,78.1,50.0,9 =853 (m¥h)

92.1,25

Nhu vay, ta nén cho mdy ui lam viéc xuéng doc s€ dat dugc nang suat cao hon.

54.MAY CAP PAT

5.4.1. Cong dung phan loai may cap dat

a) Cong dung

M4y cap ciing thuoc nhém mdy dao va van chuyén dat nén cong dung chinh cta né
1a dao va van chuyén dét & cu ly 16n hon so v6i mdy 0i. Néu 1a mdy cap tu hanh thi cu ly
dao - van chuyén dat t6i (5000 - 8000)m, con véi mdy cap kéo theo nhd may kéo xich
thi cu ly dao - van chuyén dat thich hgp ctia né t6i 500 m.

May cap thuong duoc diing vao cic cong viéc:

- Dao ho, kénh muong nong, rong; trong khi dao chua c6 nuéc;

- Dao dap nén dudng, dio béc cac 16p dat min trén cic mé than, quing trude khi vao
khai thiac mo;

- San céc doi trung du so bd dé tao mat bang x4y dung cong trinh dan dung, cic khu
do thi méi va cac khu cong nghiép, cac cong trinh thuy dién, cau duong v.v...

- Khi mang dét trong thiing cap va di chuyén, may cap sé& c6 tdc dung nhu 12 mot mdy
dam lan banh hoi vi nén dudng ma mdy chay qua da dugc nén chat va cudng do chiu luc
cua mat dudng duoc tang lén.
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b) Phdn loai:

* Dua vao phuong phéap d6 dat ra khoi thing cap, c6:

- M4y cap dé dét theo nguyén tic roi tu do ciia dat: Khi d6 dat, thung cap duoc lat lén
vé phia truéc (hinh 5.12a) hoac vé phia sau (hinh 5.12b) va dét duoc roi tr do ra khoi
thing dudi tac dung trong lugng ban than ctia né;

- M4y cap dé dat theo phuong phép cudng bic (hinh 5.12c): Khi d6 dat, thanh sau
ctia thing duoc ddy vé phia cira thing nh xilanh thuy luc va dat bi ddy cudng bic theo
ra khoi thung;

- May cap d8 dat theo phuong phdp nira cudng bic (hinh 5.12d): Khi dé dat, day
thiing duoc ddy lat len tix vi tri [ dén vi tri I1, 1am cho dat bi day chuyén dong cudng biic
theo; tir vi tri II, dét roi tu do ra khoi thing.

- Mdy cap d8 dat qua khe h& & ddy thing (hinh 5.12¢): Theo phuong phap nay, thung
cap phai dugc dat cao hon lam cho trong tam cta mdy cao hon so véi cdc phuong phap
khac nén it dugc sir dung.

Thanh sau

Hinh 5.12. Cdc phuong phdp dé ddt ra khoi thing cap

* Dua vao phuong phap diéu khién, cé:

- M4y cap diéu khién bing c4p

- M4y cap diéu khién bang thuy luc

Trong dé, may cap diéu khién béng thuy luc c6 nhiéu uu diém hon nén ching dang
duoc st dung phd bién va sé thay thé cho mdy cap diéu khién bang cdp.

* Dua vao dung tich thung, c6:

- M4y cap loai nho c6 dung tich thung: q < 6m’
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- Loai trung binh, c6 dung tich thing: g = 6 — 10m’
- Loai 16n, c6 dung tich thung: q = 12 — 18m’

- Loai rét 16n, c6 dung tich thing: q > 18m’

* Dua vao tinh chat di chuyén, c6:

- Mdy cap kéo theo nh& mdy kéo banh xich hoac banh hoi va may cap tu hanh.
5.4.2. Cau tao va nguyén li lam viéc cia may cap

* Cdu tao chung clia mdy cap tu hanh diéu khién bang thuy luc dugc thé hién trén
hinh 5.13.

May cap tu hanh cé dung tich thing 16n hon 10 m® thudng c6 khoang cdch giita hai
truc bénh xe trudc va sau 16n, c6 thé t6i 8-10m. Vi thé, khung chinh s6 7 clia mdy dugc
tuya trén khép van nang s6 3 lién két giita khung va dau kéo. Nh¢ ¢6 khdp nay, trong khi
lam viéc, mic du bénh xe truéc va banh xe sau c6 thé nim trong cac mat phang khéc
nhau do mdp mo6 mat dudng, nhung khung khong bi van, dong thdi cé thé tao cho truc
doc clia ddu kéo va truc doc mdy cap léch nhau géc o trong mat phing ngang, gitp cho
mady quay vong dé dang véi ban kinh quay vong nhoé hon.

13
14

Hinh 5.13. Cdu tao chung cia mdy cap ty hanh truyén dong thuy luc

1. Ddu kéo; 2. Banh xe chii dong; 3. Khép van nang dé lién két giita ddu kéo va
khung chinh ciia médy cap; 4. Xilanh thuy luc dé quay vong may cap; 5. Xilanh
nang ha thung cap (c6 hai cdi); 6. Dudng 6ng din dau; 7. Khung chinh cia mdy
cap; 8. Cira thing; 9. Thing cap; 10. Thanh sau ctia thing; 11. Banh xe bi dong
phia sau; 12. Thiét bji d€ ban i ti vio d6 khi mdy Ui tro giip mdy cap & giai doan
dao d4t; 13. Dao cét dét clia thung cap;14. Khung kéo (khung treo thung cap).

165




* Nguyén ly lam viéc:
Gidng nhu mdy 4i, méay cap lam viéc theo chu ki. Mot chu ki gém c6 bon giai doan:
a) Giai doan dao va tich ddt vao thing cap:

Thiing cap duoc ha xuéng nhd hai xi lanh thuy luc s6 5, d€ cho dao cat cam siu vao
dat, tién hanh qué trinh cit dat, déng thdi cho mdy di chuyén tir tit vé phia trudc. Dt
duoc cit, tach khoi nén co ban va cudn vao trong thung cap dé lam day thung. Trong
giai doan nay, may chiu lyc cén 16n nhat nén né di chuyén vdi van t6c cham nhat. Doi
khi, gap dat rn chac, lyc kéo tiép tuyén cla mdy cap khong di dé thang cic luc
" can.Trong trudng hop do, may cap phai cin su trg gitp cia may 0i ddy tix phla sau.

b) Giai doan vdn chuyén ddt:

Sau khi dat da duoc tich ddy vio thiing, thiing cap dugc nang lén khoi mat dat dong
thoi v6i viec déng cira thiing lai. Mdy di chuyén vé phia trudc dén noi dé dat, véi toc do
trung binh, dé rit ngan thoi gian di chuyén mdy cap vdi thiing cé chita dat.

c) Giai doan dé ddt:

M4y cap dé dat va rai thanh 16p. Chiéu ddy 16p dat ri 1a khoang cach tir mép dao cat
& ddy thing dén mat dat, chiéu ddy nay duoc di€u chinh nhd xilanh nang ha thung cap.
May cap vita di chuyén vira d6 va rai dat. '

d) Giai doan chay khong tdi vé vi tri cil:

Sau khi d6 dat xong, mdy cap quay ddu va chay khong tai v6i van t6c 16n nhat vé vi
tri ban ddu dé tiép tuc chu ky lam viéc mdi.

5.4.3. Tinh nang sudt cia may cap

Nang suét stt dung cia mdy cap dugc xac dinh theo cong thic:

3600 ki,

Q: Tk,.q kl tg,

(m*/h) (5-9)

c

Trong dé: Biéu thic 3600 S6 chu ky lam viéc cia mdy trong mot gio;

ck

q-k

Biéu thiic ——9 - thé tich dat trong thing cap sau mot chu ky 1am viéc ctia may,

duoc tinh c’ftrang théi chat, m";
q - dung tich hinh hoc cla thing cap, m’;
T, - thoi gian mot chu ky lam viéc clia mdy,(s);
k. k, - he s6 lam ddy thung va he s6 toi clia dét;

k, - hé s6 st dung thoi gian lam viéc cia mdy.
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VIiDU THU 12
Xdc dinh ndng sué’t cua mdy cap tu hanh
S6 liéu cho :1udc:
- Dung tich thimg cap q = 10 m% ,
~Toc do di chuyén 16n nhat ctia may: 42 km/h;
- Méy duoc diéu khién bang thuy lyc va lam viéc véi dat cap II;

- Do déc mat dat noi may lam viéc 1a 6%;

Chiéu rong cat (18y bang chiéu rong thung cap): B, = 3m; Chiéu sau cit: h = 0,2m

Chiéu dai quang dudng chuyén dat: L, = 1000 m;
Chiéu day 16p dat rai khi dé dat: h, = 0,6 m;
‘Xéc dinh nang suat ciia may ?
Bai giai:
Nang suat sir dung clia mdy cap dugc xac dinh theo cong thitc:

3600 k '
—4k,,, (m’/h)
Tck kl .

Q_

Trong dé: }
q = 10 m" - dung tich hinh hoc ciia thiing cap;
k, - hé s6 lam day thing, ta chon k,=1,1.
k, - hé s6 toi cua dat. Véi dat cap II, theo bang D11.1 thi k =1,15-
k=1,2
k, =0,8 0,9 - h¢ s6 sir dung thbi giaff;; Ta qhon‘*klg =0,85.
T, - thoi gian mot chu ki 1am viéc clia mdy, (s).
Thoi gian chu ki lam viéc cia mdy cap dugc xdc dinh theo cong thitc:
L, L, Ly L, |
Ty=—t+—2+=2+ =L tnt, +n_t, +2t, ()
Vi Voo V3 Vg P
Irong do:
n, t, - s6 lan va thoi gian mot lan thay déi tdc do: n, = 4; t, = 5s;
n,t,- 50 1an va thoi gian mot 1an nang ha thing cap: Ny = =3; 1,=5s;

ty- thoi gian mot l4n quay dau mdy cap: t, = 20s;

(D12-1)

l 28; Ta chon

(D12-2)

L, L, L, L, - 1an luot 1a chiéu dai quang duong dao dat, chuyen dat, do dat va

- chay khong tai vé vi tri ban ddu, (m);

V1. V3 V3, v, - lan luot 1a céc t6c d6 cua mdy khi dao dat, chuyén dat, dé dat va chay

khong tai vé vi tri ban dau, (m/s);
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Chiéu dai quing dudng dao dat va tich dét vao thung cap duoc xé4c dinh theo cong thiic:
_ gk4k,
' 0,78, hk,
q = 10 m® - dung tich thing cap;

(D12-3)

k,= 1,1 - hé s6 lam day thung;
- k,= 1,2 - hé s6 toi clia dat;
k, = 1,1 - hé s6 ké dén anh hudng t6n that dat trong khi dao va tich dat;
Hé s6 0,7 - ké dén su khong dong déu clia chiéu sau cat.
B, = 3,0 m - chiéu rong cét (14y bang chiéu rong thung cap);

h - chiéu sau cit; c6 mdy déy tro Iuc nén ldy: h = 0,2 m (theo dé bai).
Thay cac s6 liéu trén vao cong thic (D12-3), ta co:

10x1,1x1,1
= =24 m
0,7x3x0,2x1,2

Chiéu dai quang du&ng chuyén dat L, = 1000 m (theo s liéu cho trudc);
Chiéu dai quang duong d8 dat L, duge x4c dinh theo cong thic:
L,= %xhﬁ ‘ (D12-4)
ko
Trong dé: h, = 0,6m - chiéu ddy 16p dat rai khi dé dat (theo s8 liéu cho trudc):
10x1,1 |
373%0,6
Chiéu dai quing duodng chay khong tai vé vi tri ban dau:
L,=L,+L,+L; (D12-5)
=1L,=24+ 1000+ 6 = 1030 m

6m

T6c do di chuyén 16n nhét clia mdy cap: V,,, = 42km/h = 11,67 m/s

Cic t6c do di chuyén & timg giai doan 1am viéc clia mdy ducgc chon nhu sau:

Khi dao va tich dat: v, =0,25.v,,,= 0,25x11,67 =29 m/s

Khi van chuyén dat: v, =0,6.v,,, = 0,6x11,67 =7 m/s

Khi d6 dat: vy =0,35.v,,, = 0,35x11,67 = 4 m/s

Khi di chuyén khong tai vé vi trf ban du: v, = 0,8.vy,, = 0,8x11,67 = 9,3 m/s
Thay céc s6 liéu trén vao cong thic (D12-2), ta c6:

24 1000 6 1030
207 493

T,= + 4%5 + 3x5 + 2x20 = 338 (s)
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Thay T,, vao cong thic (D12-1), ta xac dinh duoc:

Q :3600x10x1,1><0,85 = 83 (m’/h)
1,2x338

Vay nang suat cia mdy cap tu hanh véi dung tich thing (g = 10m’) 1a 83 (m'/h).
5.5.MAY SAN PAT

5.5.1. Khai niém chung vé may san

a) Cong dung cua mdy san

May san ciling thuoc nhém mdy dao chuyén dat nhung cong viéc chinh ctia né 1a dé
san phang mat bang truéc khi xay dung cic cong trinh. Trong thuc t€, mdy san thudng
dugc diung dé 1am cac cong viéc sau: San tao mat bang cho viéc xay dung céc khu d6 thi
modi, cdc khu cong nghiép, sdn van dong, quang trudng, cic dudng bang san bay. May
san dugc su dung rong rii trong nganh xay dung dudng 6t6 va dudng thanh pho dé san
rai vat lam duong nhu d4 dam, hén hgp bétong nhua... tao diéu kién thuan loi cho céc
may dam lam viéc dé dang, dat hiéu qua va chat lugng ddm cao hon.

May san con duge dung dé san lap ranh dit 6ng din ddu, din nudc, khi dot sau khi di
dat xong hé théng dng. Dac biét, may san dugc diung dé gat taluy cho cdc mat dudng
hoac by kénh, muong din nudc ma viéc nay mdy Ui hodc may cap khong thé 1am duoc.

Ngoai ban san - bd phan 1am viéc chinh clia mdy, trén may san con lip ban x&i dé
lam nhiém vu x4i toi dat khi thi cong gap dat rin, gitip mdy san lam viéc dé dang hon.
Mot s6 mdy san c6 lap thiét bi Ui phia trudc dé vun dat hodc thu gom vat liéu phé thai
nam rai rdc trén hién trudng sau khi cong trinh dd hoan thanh. Nho lap thém céc thiét bi
lam viéc phu d6 ma may san c¢6 cong dung da nang hon mdy ui va mdy cap.

b) Cong thiic truc cua mdy san

M4y san c6 cong thic truc téng quat nhu sau:

AxBxC
Trong do6:

A - s6 truc mang banh dan huéng;

B - 6 truc mang banh chii dong;

C - t6ng s0 truc.
c) Phdn logi may san:
Dé phan loai may san, ta c6 thé dua vao cic dic diém sau:
* Dua vao cong thic truc cia mdy san, cé:

- M4y san 2 truc c6 coéng thic:  1x1x2;

169




- May sén 2 truc ¢6 cong thic:  2x2x2;

- M4y san 3 truc c6 cong thuc: 1x2x3

- M4y san 3 truc ¢6 cOng thic:  1x3x3

- M4y san 3 truc c6 cong thiic:  3x3x3

Trong d6: mdy san ba truc, ¢6 cong thifc truc 1x2x3 duoc st dung rong rai hon ca.
* Dua vao phuong phap diéu khién, c6:

- M4y san diéu khién béng thuy luc.

- May san di€u kthI’l bang co khi.

Trong d6, may san diéu khién bang thuy lyc c6 nhiéu wu diém nhu: diu khlen nhe |
nhang, dé dam bao do chinh xdc trong khi diéu khién, an toan, cham séc bao quan_dcm
gian, hinh thitc may gon va dep nén dang va s& dugc sir dung rong rai.

* Dua vao trong lugng va cong sudt may, co:

- May san loai nhe c6 trong lugng: (7-9) ta'n va coéng sudt 55 - 74 kW;

- M4y san loai trung binh c6 trong lugng: (13-15) tén va cong sudt 88 - 110kW;
- Mdy san loal ning né trong lugng: > 18 tan va cong sudt: 185 - 225 kW.
5.5.2. C4u tao va nguyén ly lam viéc cia may san

a) Cdu tao cia mdy san cé cong thiic truc 1x2 X3."-

So dé cau tao chung clia mdy san truyén dong thuy luc 1 x 2 x 3 duge thé hién trén
hinh 5.14a. ‘ ‘ '
Trong do:
| - Cic banh xe lap trén hai truc chi dong; 2 - Balang can bang dé phan phoi déu”
momen va t6c do quay dén céc banh xe chii dong; 3 - Mdy co sd, trén d6 c6 lap khung
chinh s6 4. Khung chinh clia mdy san gom hai phan: Phdn sau dugc dat trén hai truc chu
dong dé da cabin, dong co va cdc bo phan truyén chuyén dong tir dong co dén céc banh
xe chli dong; “Phan trudc dé treo thiét b1 lam viéc. Dau trudc cua khung chmh duogc dat '
_trén truc dan huofng

Véi céc may san c6 cong suat nho va trung binh thi hai phan khung nay thuong dugc
han v6i nhau. Véi cac may san c6 cong sudt 16n thi hai phan khung nay dugc lien két v6i
nhau bing khép. Piéu d6 cho phép hai phan khung c6 chuyén dong twong déi véi nhau
va duorng tam doc cta chiing s€ nghiéng v6i nhau mét géc khi mdy quay vong. Nho vay
ma giam ban kinh quay vong ciia mdy. Gid s6 5 dé lap ban san, gia nay dugc han véi
vong rang so 8; Ban san s¢ 7 duoc lién ket véi gia $6 5.bang khép ban 1€ s6 6; 8 - Vongv "
rang dé quay ban san trong mat phang ngang, Khung treo ban san sO 9 (con goi la khung L
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kéo) duoc lien két véi khung chinh bang khdp cdu s6 10 (khép O, & hinh 5.14b), cho
phép khung kéo va ban san c6 thé quay quanh khép cdu nay trong mat phing dlmg va
mat phang ngang;

Céc banh xe dan huéng 11 c6 thé nghiéng so véi truc thing ding clia ching goc
8 =20 — 30°khi may san lam viéc trén mat phing nghiéng ngang;

15

12

—er ”TT -

3 4 568

%10
O4

b)

Hinh 5.14. Mdy san 1 x 2 x 3 truyén déng thuy luc
a) So' do cdu tao chung ciia mdy; b) So dé déng hoc ciia thiét bi san.

Ngoai thiét bi lam viéc chinh 1a ban san, trén mdy san con lip ban x6i hodc ban 0i s6
12 d€ 1am cdc cong viéc phu trg cho mdy san; Xilanh 13 diéu khién ban i;

Hai xilanh nang 14 dé nang ha khung kéo va ban san, hai xi lanh nay lam viéc doc
lap véi nhau; '

Xilanh 15 d€ dua khung kéo va ban san sang bén canh cta may;

Xilanh 16 (hinh 5.14b) d€ dua riéng ban san sang bén canh clia mdy khi can thiét.
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b) Nguyén Iy hoat dong ciia ban san:
Khi mdy lam viéc, ban san c6 cac hoat dong sau day (xem hinh 5.14b):

- Ban san dugc nang ha nhd hai xilanh 14. Hai xilanh nay dugc dieu khién tir hai van
phan phoi ddu riéng 1€ nén ching c6 thé 1am viéc doc lap v6i nhau. Do d6 s€ c6 truong
hop: Xi lanh nay co lai, xi lanh kia vuon ra hoac xilanh nay lam viéc, xi lanh kia khong
lam viéc va nguoc lai. Khi d6, khung kéo va ban san quay trong mat phéng dimg quanh
khép O,. Nhd vay, ban san ¢6 thé nghiéng so véi phuong ngang mot goc dén 75°.

- Ban san quay dugc 360° trong mat phing ngang nhd co cdu quay, gom c6: Dong co
thuy luc din dong, qua hop giam toc tryc Vit - banh vit vd mot banh rang tru dé hd; banh
rang nay an khdp trong vdi vong rang s6 8 (hinh 5.14b) nén nd ddy vong rang 8 quay
360°. Gia s6 5 dugc han véi vong rang 8, dong thoi dugc lap véi ban san s 7 bang khop
s6 6. Vi vy, ban san s& quay ciing vong rang s6 8 trong mat phang ngang.

- Khi xi lanh 15 vuon ra thi khung kéo va ban san quay trong mat phing ngang quanh
khép O, va dugc dua sang bén canh clla may.

Tai phia sau ctia ban san c6 1ap mot xi lanh 16 dé dua rieng ban san sang bén canh may.
¢) Xdc dinh ndng sudt ciia mdy san.:

Ning sudt clia may san dugc xdc dinh giong nhu nang sudt cia mdy Ui khi san dat.

viDU THU'13

Xdc dinh ndng sudt ciia mdy san I x 2 x 3

S6 liéu cho trudc: ' ‘
- Chiéu dai viing san L = 500m; Chiéu dai ban san B = 3,1m;
- Téc do di chuyén clia mdy khi san dat: v = 3,6km/h;
- Gobce tao bdi giita truc clia ban san véi truc doc cha mdy san, cling chinh la géc quay
clia ban san trong mat phéng ngang: o. = 45°.
- M4y duoc diéu khién bang ithu}’l ll_ic va lam viéc véi dat cap I,
- Thoi gian mot 14n quay san 180° 1a: t;= 30s |
- 6 14n san ddt tai mot tuyén dé dat duoc do phéng theo yéu cau: n = 2(l4n)
Bai gidi:
Ciing gi6ng nhu mdy 0i van nang khi san dat, nang sudt sur dl_mg chia mdy san dugc
xac dinh theo cong thic: 7 ‘
_ 36OO.L.(BLsm0L —C)ktg', ) (D13-1)
n(; ; tq]
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Trong d6:
L - chiéu dai ving san, L = 500(m);
B - chiéu dai ban san, B = 3,10(m);
o, - goc tao boi giita truc doc clia ban san véi truc doc clia may san, cling chinh la
gbc quay cuia ban san trong mat phang ngang: o, = 45°.

C = (0,2+0.3)m - chiéu rong ma ban san tring lén nhau giifa hai lan san; thudng
C=0,2(m);

n - s6 1an san dat tai mot tuyén dé dat duge do phéang theo yéu cdu: n = 2 (theo s
liéu cho trudc);

v - van t6c di chuyén clia may khi san dét: v = 3,6km/h = 1 m/s;
ty- thoi gian mot lan quay ban san 180°: t, = 30s;
k,, - hé s6 sir dung thoi gian lam viéc cha may: k,, = 0,8.
Thay cac s6 liéu trén vao cong thitc (D13-1), ta xdc dinh duoc nang sudt mdy san:

_ 3600.L.(Bsina - C)k,,  3600x 500 (3,1sin45°—0,2)x0,8
n(£+[q) 2(@460]
v 1

5.6. MAY PAM DAT

= 2706 (m*/h)

5.6.1. Cong dung va phan loai may dam dat

Sau khi dat dugc dao dap hoac san 18p dé xay dung cdc cong trinh thudong khong dam
bao do chat can thiét. Vi vay, ngudi ta st dung mdy dam dé nén chat dat lai 1am cho
trong luong riéng cuong do cua dat dugc tang l1én, du kha nang chiu tai trong do cic
cong trinh sinh ra; dong thdi con 1am tang do 6n dinh cta dat, chéng lin va nit.

Dua vao cong dung va nguyén li ddm, mdy ddm dat gébm co:

a) May dam lan

Banh lu lan trén mat dat (hinh 5.15a). Loai nay dung dé dam cac ving dat dai va rong,
chiéu ddy 16p dat ddm nho, cudng do chiu luc clia dat sau khi ddm yéu ciu khong cao. Vi
du: Mat dudng 6t6, dudng thanh phd, duong bang sin bay, san van dong, quang trudng. ..

b) May dam roi (hay con goi la may dam déng - hinh 5.15b)

Khi dam, qua dam dugc nang 1én dén do cao can thiét, r6i tha cho né roi tw do duéi
tadc dung cua trong lugng ban than. Trong khi roi xu6ng, qua dam s€ sinh ra luc xung
kich (luc dong) dé dam dat. Loai nay thuong duoc ding dé ddm cic ving dat cé chiéu
day can dam 16n (16n nhit trong cac loai may dim) va do chat yéu cau cla dit sau khi
dam phai cao.
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3) b) )

Hinh 5.15. Cdc phuong phdap dam ddt

c) Mdy ddm rung (hinh 5.15c).

Khi dim, thiét bi ddm duoc gay rung nhd lyc ly tam clia bo phan léch tam quay tron
sinh ta. Rung dong dé dugc truyén xudng dat, lam giam lyc lién két giira cac hat trong
dat, ching s& chuyén dong twong doi va xép chat lai v6i nhau. Khi dam dat cat, dat kho
toi thi nén ding may dam rung 13 hop 1y va s& dat hiéu qua dam cao.

5.6.2. Nhiing yéu to anh huéng dén hiéu qua ciia dam dat
C6 bén yéu t6 co ban, anh hudng tryc ti€p dén hiéu qua dam dat.
a) Luc tdc dung

Ban chat ctia qué trinh ddm dat 12 tic dung ngoai lyc xudng dat dé phd v& luc lien két
cling nhu lyc ma sét gitia cdc phan tir dat, lam cho cac 16 héng chita khong khi trong dat
khong con nita va cdc phan tir dat duge sdp xép chat lai véi nhau. Lyc tic dung c6 anh
hudng 16n dén do chat clia dat. Trong qua trinh dam, qua cic ]lan dam khac nhau lyc tac
dung tang dan theo do chat ciia dat, & lan dam diu tién, khi do chat ctia dat 1a nho nhat
thi tri s6 luc téc dung phai nhd nhat d€ dat khong bi bién dang 16n, hi¢u qua dam s€& cao,
nguoc lai & 14n dam cudi ciing, khi do chat chia d4t da cao thi tri s6 luc tdc dung phai da
16n dé thing luc lién két giita cac phan tir dat, méi dat dugc hiéu qua dam cao. Bdi vay ¢
nhitng mdy ddm lan tinh, tri s6 lyc tic dung xuéng dit qua c4c lan dam khic nhau can
dugc thay ddi bing céch thay ddi trong lugng thiét bi dim, & nhiing may dam rung thi tri
s6 luc rung dong, dugc thay déi dé phu hop véi do chat cia dat nhd vige diéu chinh tin
s6 va bién do rung dong cla bo phan gy rung.

b) Thoi gian tdc dung luc

Dudi tic dung clia céc tai trong néu trén, dat s& bi bién dang, qud trinh bién dang cua
dat duge xay ra trong mot khoang thoi gian can thiét, néu tac dung luc dot ngot, thi thoi
gian dé dat & trang thai nén la rat ngin so véi thoi gian dé dat bi bién dang dan hoi hoan

toan, do dé khong dat dugc do chit cdn thiét. Vi vy muon dat dugc hiéu qua dam cao,
cén phai tac dung lyc trong mot khoang thoi gian hop 1y v6i nhiéu idn d4m trén mot tuyén.

Haj yéu t6 trén c6 thé dat dugc theo mong mudn chl quan cia ngudi sit dung may
ddm bing cach thay déi trong lugng cua thiét b dam, thay déi s6 14n ddm tai mot tuyén
hoac cho mdy 1am viéc v6i céc téc do khac nhau.
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c) Do dm ciia ddt

Day la y€u t6 rat quan trong c6 anh hudng 16n dén chat lugng va hiéu qua dam, yéu
t6 nay tuy thuoc vao tinh chat clia nén dat va céc diéu kién khach quan nhu trdi mua
hoac ning nén khong chii dong khéc phuc duoc.

Hinh 5.16 1a d6 thi biéu dién quan hé gita do chat clia dat sau khi ddm va do 4m
cua dat. D6 thi nay c¢6 dang dudng parabol.

Nhin vao dé thi nay ta thdy: Do chat clia dat
sau khi dam s€ dat dugc gid tri 16n nhat C,_,,
néu do 4m cha dat can dam c6 gid tri hop 1y w,,. c
Vi dat & do dm hop 1y thi luc lién két giita cic
hat trong dat thuong 12 nhé nhat. Do d6, khi |
dam dat c6 do 4m hop 1y thi do chat cha dat sau i
khi dam s€ dat dugc gid tri 16n nhat. Tién hanh |
dam dat trong diéu kién nay s& dat hiéu qua W, W(%)
dam t6t nhat.

C (Nfem?®)
)

max jp— —_— —

Hinh 5.16. Quan hé giita dé chdt cia ddt

Dit ¢6 do 4m nho hon d6 4m hop 1y: w < w, e e SR T AR
sau khi dam va dé am cia ddt

dugce goi l1a dat kho.

Dat cang kho thi dat cang dé bi bién dang dan hdi duéi tic dung clia tai trong, gay
dinh bam vao thié€t bi dam, lam cho hiéu qua ddm thép, dong thoi 1am tang luc can di
chuyén khi mdy 1am viéc,

Vi vay, khong nén dam dat & trang thai nay. Mudn dat duoc hiéu qua dam cao, trudc
khi dam phai dac biét chii § dén do 4m cla dat va chi tién hanh ddm khi dat c6 do 4m
cang gin hoac bang do 4m hop 1y cang t6t. Néu thdy dat kho qué can phai tudi nudc;
n€u dat uét qua phai doi rdo nudc; Néu dét nhiéu nuée, phai hit nuée, x6i dat len phoi
nang mot thoi gian dé dat d6 4m hop 1.

Maéi loai dat s& c6 tri s6 do 4m hop 1y khac nhau, dugc cho trong bang 5.1.

Bang 5.1. D6 4m hop 1y va do chat 16n nhat cia dat sau khi dAm

Loai dat D5 am hap Iy w, (%) Thé tich khong khitrong d4t,% | Do chat Idn nhat C,.,, (kN/m?)
Dat cat 8+ 12 6 20,5 + 19,0
Dat & cat tho 10 ~15 6 19,7178
Dat 4 cat min 16 +20 5 178 + 16,5
Dat sét 18 +21 5 172 + 16,3
Dat 4 sétvira 14 +19 5 186 + 17,0
Dat 4 sét ndng 18 +22 4 17,5 + 16,3
Dat den pha sét 20 +25 5 16,3 ~ 15,0
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d) Ap sudt tai bé mdt tiép xiic giita thiét bi ddm va mdt dat

Ngoai ba yéu t6 trén, hiéu qua ddm con phu thudc vao ap suat do luc dam tinh gay ra
tai bé mat ti€p xic giita thiét bi ddm va mat dat, dp suat ndy phai du 16n nhung khong
duge vuot qua gidi han bén cho phép clia dat va duge xac dinh theo cong thc:

p = (079 + 1’0)’ [Ggh] (5'1‘0)

Néu khong thoa mian diéu kién nhu cong thic (5-10) thi sau khi dam, dat s€ tao'ra do
cling bé mit ngan can téc dung cla tii trong xudng 16p dat dudi, do d6 16p duéi khong
dugc dam chat, 1am gidm hiéu qua ddm. Boi vady mudn dat dugc diéu kién trén, & lugt
dam dau tién, mdy dam c6 trong lugng nho nhit, sau dé trong luong may tang dan. Gia
tri trong lugng clia may phu thudc vao do bén gisi han clia dat, theo bang 5.2.

Bang 5.2. Do bén gii han cia dat, N/ cm’

o May dam fan thh May d4m roi
Loai dat - - s aa
_ Banh cimg tron Banh hai (Bam dong)
Pat it dinh (cat, & cat) 30 + 60 30 + 40 30 + 70
Pat dinh vira (sét nhe, & sét) 60 + 100 40 + 60 70 =120
Pat dinh cao (4 sét nang) 100 + 150 60 = 80 120 + 200
Pat sét rat dinh (sét nang) 150 + 180 80 + 100 200 +230

Chat luong va hiéu qua dam dugc danh gid bing d¢ chat thuc t& cha dat sau khi dam.
Do chat nay phai x4p xi do chat t6i da dat dugc trong phong thi nghiém da cho trong
bang 5.1 va duge xac dinh theo cong thic:

C=%k. Cpu 7 (5-11)
Trong dé: k - hé s6 dac trung cho do chat yéu cdu cla dat sau khi dam: .
- D6i v6i mat dudng atphan bé tong: k = 0,98
- D6i v6i mat duong da dam c6 dai nhua: k = 0,95
_ P6i v6i mat dudng da dam khong rai nhua: k = 0,9 + 0,95
- D6i v6i mat dudong datk = 0,9 ’
C.... - Do chat 16n nhat, theo bang 5.1.

D6 chat clia dat sau khi ddm phu thudc vao trong luong thiet bi dam va nguyén 11 dam.

B&i vay, khi chon may dam cho timg cong trinh can phai khao sdt cdc loai mdy dam
dang duoc sir dung phd bién hién nay dé chon loai mdy c6 trong luong thich hop. l

5.6.3. Lu kéo theo banh citng tron va banh co vau (hinh 5.17)

Cdu tao chung ctia chiing gom: Banh lu s6 4 dugc ché tao tir gang hoac thép. N6 ¢6
dang hinh tru réng, hai ddu bit kin va c6 cira s6 5 d€ d6 vat liéu (d4 dam, s0i hodc cdt)
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vao trong bdnh lu véi s6 lugng khic nhau nhdm thay déi trong lugng banh lu titc 1a thay
dGi tri s6 luc ddm finh, tay thuoc vao thit tu 1dn ddm va dé dat duoc tri s6 khac nhau vé
do chat yéu cdu cha dat sau khi ddm.

Truc s6 3 cua banh lu dugc lap véi khung s6 2, phia truéc khung c6 méc kéo s6 1 dé
lién ket v6i mdy kéo. Tuy theo trong lugng clia banh lu va luc kéo clia may kéo co s& ma
c6 thé kéo theo mot hoac nhiéu banh lu. Khi kéo theo nhiéu banh lu thi phu thuéc vao
chiéu rong clia ving dat can ddm ma c6 thé b6 tri cdc banh lu noi ti€p nhau, song song
hoac hén hop.

a) Lu kéo theo bdnh ciing tron (hinh 5.17a):

Dac diém cta lu tron 1a khi lam viec, banh lu ti€p xtc truc tiép véi dét nén ap suit
xudng dat nho, chiéu sau ddm nho va do chat clia dat sau khi ddm khong cao. Nhung luc
can di chuyén nhd nén yéu cau luc kéo khong 16n; sau khi dim tao dugc d6 nhdn cla
mat dudng.

b) Lu kéo theo bdanh c6 vdu (lu chdn ciu) (hinh 5.17b)

Cau tao cha lu banh c6 vau co ban gidng lu banh tron, chi khic 13: Trén toan bo bé
mat try clia banh lu c6 lip céc vau s6 6. Cic vau nay dugc lép bing ren hoac han véi
thanh béanh lu. Cdc tdm doi trong s6 7 dé thay déi trong Iugng titc 1a thay déi tri s6 luc
dam tinh.

4 6
3 7
! _ ' 77 -
'u—‘l — ||-"-h’“ e — -1-_ 2 ————————— ‘ i T T T
3 U= :
| P = Wﬁ%t\: B = : B =" |
2 e
AR "////////////;f}’f}y)y////////////7
a) b)

Hinh 5.17. Cdc loai xe lu kéo theo
a) Xe Lu bdnh ciing tron,; b) Xe lu banh c6 vdu;

Khi ddm dat, banh Iu khong tiép xiic truc tiép véi dat ma tiép xic qua céc vau. Do do,
néu cung trong luong véi banh lu tron thi dp suat xuong dit cta lu cé vau s& 16n hon,
chicu sau anh hudng 16n hon va d6 chat clia dat sau khi ddm ciing nhu hiéu qua dam cao
hon so v6i lu tron. Tuy nhién, luc can di chuyén I16n nén doi hdi luc kéo 16n. Sau khi
dam, tang dudi 16p dat dugc dam chat véi chat lugng tot nhu’ng tang trén cla dat lai bi
x0i 1én, déng thoi d€ lai trén mat dat nhitng vét gidng nhu vét chan ctru nén con goi la lu
chan clru. Muén tao d6 nhin cia mat dudng thi phai dung lu tron dam lai. Lu chan ciu
thudng thich hgp khi dim dat déo, dinh.
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5.6.4. Xe lu rung tu hanh (hinh 5.18)

Hién nay, xe lu rung tu hanh dang dugc sir dung rong rat. Ching gom c6 hai loai:

- Xe lu rung truyén dong thuy lyc dan dong riéng;

- Xe lu rung truyén dong co khi dan dong chung.

Trong d6: Xe lu rung ty hanh truyén dong thuy lyc dan dong riéng (hinh 5.18) dang
duoc st dung phd bién hon.

a)

b) l 1
Hinh 5.18. Xe lu rung truyén dong thuy luc ddn dong riéng

C4u tao chung cha né dugc thé hién trén hinh 5.18a, gém c6 cac bo phan saw:

Cap banh xe chii dong s6 5 thudng 1a banh hot, duge din dong riéng boi mot dong co
thuy luc; Banh bi dong s6 1 thudng 1a banh ciing tron hodc barth c6 vau.

178



Khung s6 2 clia banh bi dong dugc lién két v6i khung ctia banh chii dong bang khép
van nang s6 4. Nho vay, khung cta banh chi dong va khung cta banh bi dong cé thé
chuyén dong tuong déi véi nhau trong mat phang ngang ciing nhu trong mit phing dimg
va cho phép xe lu quay vong véi banh kinh nho.

Bén trong banh bi dong c¢6 dat bo phan gay rung. D6 1a hai banh léch tam (hay con
goi la hai qua vang) s6 4 (hinh 5.18b). Hai badnh léch tam duoc lap bing then véi truc
s6 3. Truc nay nhan dugc chuyén dong quay tir dong <o thuy luc s6 6 qua khdp néi s6 3,
dat trong banh bi dong. Khi truc quay, cdc banh léch tam quay theo va sinh ra luc ly
tam. D6 chinh la luc rung dong, duge truyén qua vo banh lu s6 1 xudng dat dé dim dat.

Do d9, luc dam cia xe lu rung gom hai thanh phén: ' uc tinh do trong luong ciia xe lu
va luc rung do céc banh léch tam khi quay tao ra.

Xe lu rung truyén dong co khi dan dong chung (hinh 5.19a) c6 banh chii dong 5 va
banh bi dong 2 thudng 1a banh cing.

3 4
2
_ 5
1
: X »e f% j
(X . %,ﬂ D
a)
11
[
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| —
13
1 N /_9
MSONNNE l

> ]

b)

Hinh 5.19. Xe lu rung truyén dong co khi ddn dong chung
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So d6 truyén dong clia n6 dugc thé hién trén hinh 5.19b. Chuyén dong quay tr dong
co Diezen 1 cilia xe lu, truyén qua khép n6i xich 2, hop s6 6, tryc cdc dang 7 va cic by
~ tuyén bénh rang dé hé s6 8 1am cho banh chi dong s6 9 quay theo dé di chuyén xe lu.

Trén truc s6 12 cha banh chli dong c6 lap hai banh léch tam s6 13 (hinh 5.19b). Tryc
ndy ciing dugc din dong bdi dong co Diezen cia xe lu qua hop s6 6 va céc truyén dong
co khi 10 va 11. Khi truc 12 quay, cdc banh léch tam 13 quay theo sinh ra luc ly tam. Do
chinh 12 luc rung dé ddm dat.

Viéc chay tién hay 1 cia xe lu dugc tao ra khong phai nhd hop s (nhu 6t6 - may kéo)
ma nh& banh rang nén 3, hai banh ring nén dao chiéu quay 4 va 4" cung véi hai ly hop
bén s6 5 va 5". Do d6, khi xe u di chuyén [am viéc s& c6 s6 tién va s6 12 bang nhau.

Xe lu rung truyén dong co khi din dong chung c6 céu tao phic tap, hiéu sudt thap
nén hién nay it dugc st dung.

5.6.5. Lu banh hoi (hinh 5.20)

Lu banh hoi ciing c6 hai loai: kéo theo va tu hanh.
Hinh 5.20 13 so dé cdu tao clia xe lu banh hoi ty hanh.

1 2 3 /

Hinh 5.20. Xe lu banh hoi tw hanh

Trong d6: Dau mdy co s s6 1 duge dat trén céc banh xe cht dong s6 5 va lién ket véi.
khung s6 3 clia xe lu biing kh6p van nang s6 2; Thing s& 4 dé chat tai lén xe lu véi cic
trong luong khdc nhau nham thay déi trong luong xe lu (tic 1a thay déi tri s6 luc dam
finh). Mat khdc, ¢6 thé diéu chinh 4p suat hoi trong céc banh Iu 6 dé thay déi 4p suat
xudng dat. Nho vay, xe lu bénh hoi ¢6 thé dugc ding dé dam céc loai dat khdc nhau ké
ca mit dudng bétong atphan.

So v6i lu banh ciing tron, lu banh hoi c6 t6c do di chuyén nhanh hon khi dam dat va
chiéu sau dam 16n hon, c6 thé t6i 40 cm.

5.6.6. Nang suit cia may dam lan
Nang suét sit dung ctia may ddm lan dugc xdc dinh theo cong thuc:
oo 1000.(B—c)h.vk,

m

, m’/h (5-10)
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Trong dé:
m - s6 1an dam tai mot tuyén dé dat dugc do chat theo yéu cau;
B - chiéu rong cla vét dim do banh lu tao ra trén mat dat (m);
¢ - chiéu rong ma béanh lu tring lén nhau giita hai 14n ddm (m);
h - chiéu sau anh hudng hay chiéu sau dim t6i wu (m);
v - van t6c di chuyén clia may dam khi 1am viéc,(km/h);

k,, - hé 56 sir dung thoi gian lam viéc cia mdy dam.

VIiDU THU 14
Xdc dinh ndng sudt trong mot ca cila xe lu rung
S6 liéu cho trudc:
+ Chiéu rong vét dam hay chiéu réng banh lu: B = 2,14 (m);
+ Chiéu sau anh hudng khi dam: h = 0,3(m);
+ Chi€u rong hai vét dim chéng 1én nhau: b = 0,14(m);
+ Van t6c di chuyén clia xe lu khi ddm dat: v = 2,5 (km/h):
+ S6 1an ddm dé€ dat dugc do chat theo yéu ciu: m = 6 (lan);
‘. + S6 git lam viéc trong mot ca: T = 8h;
+ Hé s6 sit dung thdi gian: k, = 0,8.
Bai gidi:
Xe lu rung la Ioai dién hinh cta mﬁy diam lan dang dugc st dung rong rai hién nay.
Nang sut trong mot ca cia chiing dugc x4c dinh theo cong thc:

_(B-b).h.v.1000.T )
= — :

Q

t

Thay céc s6 liéu cho true vao cong thiic trén, ta xdc dinh dugc nang sudt ctia xe lu rung:

2,14-0,14)x0,3x2,5x1000x 8
6

Q= ( x 0,8 = 1600(m*/ca).
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- Chuong 6
MAY GIA CO NEN MONG

6.L. CAC PHUGNG PHAP GIA CO NEN MONG

Trong linh vuc xay dung co ban, véi bat ky cong trinh nao, du d6 1a cong trinh dan
dung, cong nghiép, cong trinh cau hay cong trinh cang, dac biét 1a cdc cong trinh cao
ting déu phai gia c6 méng va khi xay dung cdc cong trinh dudng bo nhat 1a cdc duong
cao toc, dudng bang san bay... phai gia cd nén trudc khi xay dung cong trinh.

Hién nay, ngudi ta thudng ding cdc phuong phép sau day dé gia ¢8 méng:
6.1.1. Phuong phap dong (ha) coc
a) Phuong phdp déng coc bdng luc xung kich (ding bua xung kich):

Nguyén ly lam viéc clia phuong phép nay la: Bia dugc nang lén do cao nhat dinh roi
cho bia roi tu do xudng nhd trong luong ban than bua. Khi roi xuéng, bua s€ sinh ra lyc
xung kich, tdc dung vao dau coc dé déng coc. Phuong phép nay cho hi¢u qua mot Ian
déng coc twong ddi cao nhung thudng gay vd, toét déu coc, tham chi c6 khi 1am gay coc
ngang chimg, dong thoi gy anh huong (lam Itn, nitt) dén céc cong trinh 1an can va gay
6 nhiém tiéng 6n. Riéng biia Diezen con gay 6 nhiém moi truong. Do do, phuong phap
nay thudng duge sir dung déng coc khi xay dung céc cong trinh xa va cdch biét v6i cac
khu dén cu, noi 1am viéc cha céc co quan, trudng hoc...

Tuy thuoc ngudn dong luc nang bua, c6 cac loai biia xung kich sau: Bua roi, bua hoi
nudc, bia Diézen. Trong dé bia Diézen dang dugc si dung rong rai.

b) Phuwong phdp ha coc bang rung d‘_éhg (ding bua rung):

" Nguyén 1y 1am viéc cia phuong phép nay la: Kep chat buia vao ddu coc. Khi bia rung
dong, luc rung s€ dugc truyén vao coc, 1am giam luc ma sat gitta coc va dat. Nho trong
lugng clia coc va biia ma coc tu ha xudng, lin sau déan vao long dat. Bia rung cé ba loat:

- Biia rung ndi cting vdi tdn s rung dong thap;
- Bila rung n6i mém v4i tan s6 rung dong cao;
- Biia rung két hop vdi va dap con goi la bua va rung.

Phuong phép nay khéc phuc dugc cac nhuoc diém cha phuong phédp ding bda xung
kich ttc 12 khong gay v toét ddu coc hoac gdy coc, nhung van gay 6 nhiém tiéng on.
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Khi ha coc trén nén dat cat thi ding phuong phdp ndy s& cho hiéu qua ha coc cao nhat
trong céc phuong phdp déng (ha) coc.

c¢) Phuong phdp ha coc bdng luc ép finh:

Nguyén 1y lam viéc cha phuong phdp nay la: Dung lyc ddy cta céc xi lanh thuy luc,
€p coc ngdp sau xuodng dat. Phuong phap nay khiac phuc duoc nhugc diém cia ca hai
phuong phdp trén nén rat thich hop véi nhiing cong trinh cdi tao hoac xay méi lién ké
V6l cdc cong trinh dang sir dung nhung can c6 su trg gidp cla can truc ty hanh dé dung
coc trude khi €p va nang ha cac khdi d6i trong khi cdn chat thém tai 1én gia ép coc.

Ba phuong phap trén day duoc dp dung véi coc da dugc ch€ tao sin, phai tén cong
van chuyén coc tr noi san xuat coc dén noi thi cong; dé dang kiém tra chat luong coc.
Song phai noi coc khi can thi cong céc coc c6 chiéu dai 16n, khé dam bao do déng tam
giita cdc doan coc khi noi.

Vi vay, khong thich hgp véi viéc gia ¢6 nhitng méng chiu tai trong 16n, yéu ciu coc
¢6 dudng kinh va chiéu dai 16n. D€ khic phuc nhuge diém niy, hién nay ngudi ta sit
dung phuong phdp khoan 16 - nhéi coc.

6.1.2. Phuong phép khoan 16 - nhdi coc (goi tat 1a phuong phap khoan - nhoi)

Nguyén ly lam viéc clia phuong phdp nay la: Diing may khoan dé khoan vao long dat
tao ra cdc 16, sau d6 nhdi vat liéu ché tao coc xudng cac 16 d6. Phuong phap nay ap dung
v6i coc c6 chiu dai va dudng kinh 16n va coc barette (c6 ti€t dién hinh cic chir L, I, H).
Coc be tong cot thép duge d6 tai chd, khong phai néi coc, khong phai van chuyén tir noi
khic dén. Tuy nhién viéc ki€m tra chét lugng coc sau khi d3 bé tong gap nhiéu khé
khén, cong nghé phic tap, gid thanh cao.

Phuong phdp nay dang duoc sir dung phé bién d€ gia c6 méng cho cc nha cao tang
¢4 tai trong truyén xuéng méng 1a rat 16n.

6.1.3. Phuong phap gia c6 nén bing cim bac tham

Khi xay dung cdc dudng 6t6 cao téc, cdc dudng bang san bay, bén cang... ngudi ta
thudng ding phuong phdp gia c6 nén bang cdch cdm bac tham xudng nén dat nhim lam
cho nudc trong long dat thoat nhanh hon, do d6 tang do én dinh va kha nang chiu tai cta
nén duong. |

6.2. CAU TAO CHUNG CUA MAY PONG (HA) COC

Céu tao chung clia mdy déng (ha) coc (hinh 6.1) gém c6: May co s& s6 1 (thuong 1a
can tryc ty hanh banh xich), trén d6 c6 1ap gid s6 3. Gid nay ding dé treo cum din dong
bua va bia s6 7.
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Riéng ddi v6i mdy déng coc ding bia xung kich, thi gi4 s6 3 con 1a noi dé 1ap bo
phan dan hudéng cho bda trong khi bda dugc nang 1én hodc roi xudng dé déng coc.

Trén dinh gid c6 lip céc pu ly s6 5 dé d6i
hudng cap s6 4. Xilanh s6 2 dé co dinh gid s6 3
hodc ddy nghiéng gid so véi phuong ding khi
cin déng coc nghiéng, cip nang bia s6 4 dugc
cudn vio toi 6, dit trong mdy co sd, dau kia
vong qua céc puly déi hudng s6 5 rdi dugc c6
dinh vao méc bia dé nang bia so 7 cung voi
cum dan dong cho bua.

V6i céc loai bia roi thi cép s 4 va tdi ding
dé nang bda lén dén do cao nhit dinh, roi tha

cho bia roi tu do xuéng dé déng coc. Do do,
biia roi c6 téc do déng coc cham.

V6i cac loai bia Diezen thi cdp va 10i s6 4
chi dugc ding dé nang bda lic khoi dong.
Doéng thoi cép s6 4 con ding dé dung coc sO 8
trude khi dong.

Viéc nang bda trong khi dang déng coc
dugc thuc hién 12 nhd 4p suét do hon hop dau |

Diezen va khong khi nén béc chdy trong xi
]

Hinh 6.1. Cdu tao chung
6.3. BUA XUNG KICH ciia mdy déng (ha) coc

lanh tao ra.

Dua vao nguyén 1y nang bua trong khi déng coc, bia xung kich duoc phan thanh:
Bia roi, bia hoi nudc (con goi la baa thuy luc) va bia Diezen. Biia hoi nuéc ¢6 hai loai
12 btia don dong va bda song dong. Trong biia don dong, hoi chi tic dung theo chiéu
nang biia, con bua roi xuéng dé déng coc la do trong lugng ban than cta né bua. Trong
bda song dong, hoi tic dung theo c hai chiéu nang bia lén va ddy bia roi xuéng cb gia
t6c dé déng coc. Do d6, bia song dong ¢ t16c do nhanh hon bda don dong. Bia Diezen
duoc ding phd bién hon ca trong céc loai bia xung kich.

Tuy theo bo phan dan hudng cho bda, biia Diezen lai chia thanh hai loai: Bia diezen
hai cot din huéng va biia diezen xi lanh déan huéng.

6.3.1. Buia Diezen hai cot dan huéng

So dé cdu tao clia bia déng coc Diezen hai cot din huéng dugc mo ta trén hinh 6.2.

Nguyén ly lam viéc ciia biia Diezen:
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Khi chua lam viéc, bia dugc dat trén bé bua
11, xi lanh 7 chup khit 1ay pittong 9. Mudn
khdi dong thi nha cdp s6 1, gid méc bia s6 3
va moéc bia s§ 2 duge ha xudng. Ngudi diéu
khién ding tay lap méc bda vao quai bia. Sau

d6 cho toi cudn cép s6 1 dé nang gid moéc bia
cing v6i bda 1én dén do cao hogp 1y, (d6 cao
nay s€ dugc tinh todn & phan sau). Khi do,
moc bda bi va dap vao chdt B (chot nay duge

lap trén gia mdy déng coc) va tr dong thao ra

khoi quai biia. Mot s6 loai bua Diezen, ngudi

diéu khién phai giat day dé thio méc bia khoi

quai bda, l1am cho buia roi xudng do trong

luong ban than clia nd.

Khi bia rot xudng, s€ c¢6 cic hién tuong sau — 1

day dong thoi xay ra: ¢4 ad

y & y & ¢ &4

- Bua sinh ra luc xung kich, truyén vao coc //—

dé déng coc; /\_/

- Khong khi trong xi lanh 7 dugc nén dén 4p
sult va nhiét do can thiét;

Hinh 6.2. Biia Diezen hai cét dan huong
1. Cip ning bua khi khoi dong;
2. Méc bia; 3. Gid moéc bia; 4. Hai

. ) o R cot dan hudng cho bia; 5. Quai bia;
phun vao trong xilanh duéi dang suong mu, gap 6. Pdu bia: 7. Xilanh: 8. Chét bom

khong khi da dugc nén, dau boc chdy phat ra  dau; 9. Pittong; 10. Bom dau; 11. Be
ti€ng nd, dong thoi tao ra 4p sudt méi, tung bia  bia. 12. Bo phan kep coc; 13. Coc.

- Chot bom s6 8 dap rat manh vao can bom
ctia bom dau s6 10 lam cho dau Diezen dugc

lén; hét da, bda roi xuéng dé déng coc va cic
qua trinh ti€p theo ciing déu xay ra nhu thé.

Nhu vay, trong khi lam viéc, xi lanh s6 7 di dong cling véi baa s6 6 con pittong s6 9
¢6 dinh.

Buia s6 6 dugc nang 1én trong khi dang déng coc 1a nhd dp sudt duge tao ra do su boc
chdy cua hén hgp khong khi nén va ddu Diezen duge phun vao trong xilanh dudi dang
suong mu.

Trong khi bda nang 1én hoic roi xuéng, né dugc dan hudng boi hai cot s6 4 nén duge
goi la bia Diezen hai cot dan huéng.

Muén diéu chinh 4p luc déng coc thi diéu chinh chiéu cao roi hop 1y cla biia bang
céch diu chinh vi tri cia can bom dau, nghia 1a tao cho chot bom dap vao cidn bom
manh hay nhe dé diéu chinh luong ddu Diezen phun vao trong xi lanh.
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6.3.2. Biia Diezen xi lanh dan huéng

C#u tao clia bia Diezen xi lanh dan huéng dugc
thé hién trén hinh 6.3.

Nguyén 1y lam viéc clia bia Diezen xi lanh dan
huéng vé co ban ciing gidng bia Diezen hai cot dan
hudng. Chi khac la: Xilanh lam nhiém vy dan
huéng nén cé dinh, cdn pittong déng vai trd bia
nén di dong khi lam viéc.

Khi pittong (la bda) roi xudng dé déng coc,
khong khi trong xi lanh dugc nén lai, déng thoi
phan 16i A & phia dudi pittong dap vao phéan 16m B
& ddy xi lanh (trong d6 c6 sdn dau Diezen) lam cho
dau bin tung lén duéi dang suong mi, gip khong
khi nén, dau béc chdy, tao ra dp sudt mdSi nang bda
lén, hét da, bua roi xuong va qué trinh déng coc cd
ti€p dién nhu the.

Trong bia Diezen néi riéng va bia xung kich
néi chung hiéu qua ha coc phu thuéc chu yéu vao
chiéu cao roi (hay hanh trinh 1am viéc) cla bua.
" Néu chiéu cao nay nho thi ning lugng xung kich do
bia tao ra s& nho, lam cho hiéu qua ha coc thap.
Nhung néu chiéu cao 16n qud s& dé gay v3 toét dau
coc, tham chi c¢6 thé lam gdy coc ngang chung,
phai mat cong stc va thoi gian dé nhd coc bi gy

g_'____

/
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Hinh 6.3. Biia Piezen,

xi lanh dén huong
1- Xi lanh din huéng; 2 - Pittdong di
dong (bda); 3 - Can bom dau; 4 - Bom
dau; 5- D4y xilanh; 6 - Vau dé dinh tam
bda véi coc; 7 - Bé truyén luc; 8 - Lo
thodt khi; 9 - Binh dau; 10, 11 - Mdc va
cép dé nang bia khi khdi dong;

len, thay thé coc khac, dn dén hiéu qua va nang suat ha coc giam.

Vi vay, cdn phai xdc dinh chiéu cao roi hop 1y cua bua.

6.3.3. X4c dinh chiéu cao roi hop 1y clia bia xung kich

Pé xac dinh chiéu cao roi hgp 1y cia ba, ta c6 thé dya vao cdc gia thi€t sau:

- Trong khi dang déng thi coc gap chudng ngai vat trong long dat, khong lin dugc

nita. Liic dé, toan bo cong déng coc s& 1am cho coc bi bién dang. Nghia la cong dong

coc A, biang cong bién dang A,.

(6-1)

- Ta tinh chiéu cao roi hop 1y clia biia véi coc dé bi v3, gy nhat, d6 1a coc chi ¢6 bién

dang gion ma khong c6 bién dang déo. Vi du: Coc bétong khong cé cot thép.
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Véi coc loai nay, theo dinh luat Hic trong "Siic bén vat liéu" thi quan hé giita trong

lwong cua bua téc dung lén ddu coc Q va bién dang A clia coc la dudng bac nhit nhu
hinh 6.4. »

Q(kN)
A
Q
Am)
0 y =

Hinh 6.4. Quan hé giita trong lugng cua biia va bién dang ciia coc

Khi tic dung tai trong Q, vao ddu coc s& lam cho coc bi bién dang mot luong A, .

Cong bi€n dang do tai trong Q, sinh ra dugc x4c dinh theo cong thic:

A, = 91;1 (6-2)

Trong do:

Bién dang A, dugc xé4c dinh theo cong thiic:

QL
Ay =—— 6-3)
' R (
L - chiéu dai clia coc, m;
E - modun dan héi ctia coc, kN/m?;
F - dién tich ti€t dién ngang cua coc, m®.
Nhan ca tir s6 va mau sg cia biéu thiic (6-3) véi F, ta thu duoc:
L (6-3a)
EF

Thay biéu thitc (6-3a) vao cong thic (6-2), ta s€ nhan duoc cong thic x4c dinh cong
bién dang:

QiFL
A, = (6-4)

* " F22E

o°FL
Hay: A, = 6-4a
y b B ( )
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- N

Trong dé: o’ =

’

)R

o - Gng suit trong coc do tai trong Q, gay ra hay la cudng do chiu tai cla coc,
kN/m’.

Cong déng coc do bia sinh ra khi roi xuéng voi chiéu cao H_,,, dugc xdc dinh theo

cong thuc:
Ad = Q'Hmax (6-5)
Q - trong lugng phan dong cla bua, kN; '
H._,, - chiéu cao roi 16n nhat (hanh trinh 1am viéc 16n nhat) clia bia, m.

Thay céc cong thiic (6-4a) va (6-5) vao phuong trinh (6-1) ta cé:

o*FL
QHpe, ==
_o’FL
max 2QE
Chiéu cao roi hop Iy clia biia, thudng dugc 14y bing:
o’FL
QE
Nhin vio cong thiic (6-7), ta thay: Khi déng mot loai coc da xac dinh, chiéu cao roi
hop 1y chia biia phu thudc chil yéu vao trong lugng phan dong cta bida Q.

(6-6)

Suy ra:

H,, =0,8H,, =0,4 6-7)

6.4. BUA RUNG PONG
G6m c6 céc loai: Bia rung ndi cting, bia rung néi mém va bia rung két hop véi va dap.
6.4.1. Bia rung néi ciing (hinh 6.5a), gom cé:
Dong ca dién s6 1, bo truyén dai s6 2 d€ truyén chuyén dong quay tir dong co sang
c4c banh léch tam 3 va 3. ‘

Luc ly tim do chidng sinh ra khi quay véi t6c d¢ goc o duge xdc dinh theo cong thic:

P = mrey’ (6-8)
Trong dé: m - khéi lugng cia banh 1éch tam, kg;
r - ban kinh léch tam, mm;
o - toc do goc, I/s.
7
“30

n - t6c do quay ctia cac banh 1éch tdm, vong/ phit.

0 (6-9)
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Cac bédnh léch tam nay cé cung khoéi lugng m, ¢6 ban kinh léch tam r nhu nhau, quay
cung toc do géc o nhung nguge chiéu nhau.

Nhu vay, tri s6 luc ly tim do cac banh léch tam 3, 3' gay ra 1a bang nhau. Do dé, luc
rung dong do chiing gay ra theo phuong ngang s€ bi triét tiéu nhau (vi hai banh léch tam
quay nguoc chi€u nhau), chi con rung dong theo phuong thing ditng sé& truyén qua bo
phan kep s6 4 vao coc s6 6 dé gidm luc ma st gifta coc va dat. Nho trong luong ban
than ciia coc va biia ma coc tu lin sau vao long dat.

Dic diém clia bia rung néi ciing 1a: Pong co duoc lién két cimg véi hop chita cac banh
leéch tam gy rung nén né truc tiép chiu rung dong, 1lam cho tudi tho ctia doéng co bi gidm.

Loai nay chi thich hop véi nhitng bia rung c6 tan s6 rung dong thap, hiéu qua ha coc
khong cao. D€ khic phuc nhugc diém trén, trong thuc t€ hién nay, ngudi ta thudng ding
bia rung néi mém.

6.1.2. Biia rung n6i mém (hinh 6.5b, d)

V€ co ban, bla rung néi mém c6 cdu tao va nguyén 1y 1am viéc giéng nhu bia rung
ndi cing. Chi khac la: O bia rung noi mém, dong co dién s6 1 dugc lién k&t mém véi
hop chita cdc banh léch tam giy rung qua hé thong 10 xo s6 7. Do d6 giam dugc rung
dong tac dung lén dong co, 1am tang tudi tho clia dong co. Bia rung néi mém thudng cé
tan s6 rung dong cao hon bia rung néi cing nén cho hiéu qua cao hon. Vi ¢6 cic wu
diém néu trén ma bda rung ndi mém dugc st dung rong rii hon bda rung néi cing.

Hinh 6.5. Cdc loai bia rung déng

Trong céc loai bia rung dong c6 thé c6 mot cap banh léch tam nhu hinh 6.5, hoac
hai cap banh léch tam. Cic banh léch tim nay c6 ciing khéi lugng, cé ban kinh léch
tam nhu nhau, quay cling téc do géc nén tri s6 luc ly tam do ching gay ra 1a nhu nbau.
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Cin khoan s6 7 va gudng xoén s6 8 nhan dugc 5
chuyén dong quay tit cum dan dong s6 6. Trong
khi khoan, guéng xoén s6 8 vira xoay tron vira tién
sau vao long ddt va dugc dan huéng boi bo phan
din huéng s6 9. Nhd vay, dam bao dudng tam clia
16 khoan luon thing ding va tring véi dudng tam
ctia coc. Bun khoan dugc gudng xodn tu ddy len
khoi 16 khoan. Do dé, trong khi lamviéc, khong
c4n phai nang thiét bi khoan lén khoi 16 khoan dé
x4 biin khoan nhu may khoan véi gau khoan. Do
kich thudc gudng xodn bi han ché nén may khoan
loai nay chi ding thi cong cho nhiing coc c6 duong
kinh va chiéu dai khong 16n.

6.5.5. May tao 16 cho coc barette

a) Khdi niém vé coc barette

Coc barette c6 tiét dién ngang la hinh chit nhat, Hinh 6.8. Mdy khoan xoay tron
tich xung quanh 16n. : ’ '

U diém ndi bat clia coc barette so véi cac coc khac 1a né c6 tiét dién ngang rat da
dang, m6 men chong udn 16n, sic chiu tai rét 16n, c6 thé t6i 6000 tan v do ngap sau cua
coc ¢6 thé dén 150 m song van c6 do thédng dimg gin nhu tuyét doi. Vi vay, ching rat
thich hop v6i nhiing nha cao ting véi cic tang ham, c6 ti trong truyén xudng moéng rat
16n, dong thdi chiu ti trong ngang nhu tai trong do gi6 va tai trong do dong dat gay ra.

Vi du: Cong trinh thép doi & Kuala lampur City (Malaysia) v6i hai toa nha choc trol
85 ting giong hét nhau cao 452m, dién tich mat bing 12 29000 m*. DE gia c6 méng cho
mbi tod nha ndy, ngudi ta phai dung 85 coc barette c6 kich thuéc tiét dién ngang 1,2 x
2.8m va sau 60 - 125 m. Dai coc 1a mot khoi betong ¢6 duong kinh 50 m, chiéu day la
4,5 m va 19 coc barette cd kich thudc tiét dién ngang 0,8 x 2,8m va sau 40 - 60 m. '

Tai Viét Nam, tit nam 1994, coc barette cling da duoc st dung & thanh phé Ha Noi va
Thanh ph6é H6 Chi Minh, nhu: :

- Khi xay dung Cong trinh Saigon Centre Tower - 65 Lé Loi, Thanh phé H6 Chi
Minh véi ba ting hdm va 25 tang 1du, ngudi ta d ding 23 coc barette ¢6 kich thudc ti€t
dién ngang 0,5 x 1,2 m ; 11 coc 0,6 x 2,8 m va 12 coc 1,2 x2,8 m. Tat ca céc coc déu
sau 50 m.

- Khi xay dung Cong trinh Vietcombank Tower - 198 Tran Quang Khai Thanh pho
Ha Noi véi hai ting him va 22 tang l4u, ngudi ta da ding 58 coc barette c6 kich thude
tiét dién ngang 0,8 x 2,8 m va sau 55 m.
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Ngoai hai cong trinh trén, & nuéc ta con mot s6 cong trinh khdc ciing s dung coc
barette dé gia c6 méng nhung véi s6 luong coc khong nhiéu.

Mot uu diém nifa clia coc barette 1a né c6 chu vi tiép xic véi dat 16n nén doi véi
nhiing cong trinh ¢6 ting hdm nhung tai trong truyén xuéng méng khong 16n, khi dung
coc barette thi chi can luc ma sét giita thanh coc va dat da da kha nang chiu tai clia coc,
khong can phai dwa mili coc xudng sau nhu cac loai coc nhéi théng thuong khac.

b) Mady tao 16 khoan coc barrette

Dé tao 16 cho coc barrette, nguoi ta dung may khoan vdi loai thiét bi khoan dac biét,
dugc diéu khién bang cdp hoac bang cap két hop véi thiy luc. Trong dé mdy khoan diéu
khién bang cép két hop véi thiy lyc dang dugce sir dung rong rai hon. Cau tao chung cua
n6 duoc thé hién trén hinh 6.9a.

\-!A';. u”‘.';.-r.,» e
— 9

Ve b el

a)
Hinh 6.9. May tao 16 cho coc barrette

Ciing nhu cédc loai mdy khoan khéc, mdy co s& s6 1 la cdn tryc tu hanh banh xich.
Can chinh s6 3 c6 ket cau gian, dugc lién két véi mdy co s& bing khép ban 1é & chan cdn
va dugc treo nghiéng nho cap s6 2. Trén cén c6-1ap tang s6 5 dé cudn day dan thiy luc
s6 6 (day nay mém) cung cap déu cho xilanh déng mé& giu khoan. Ciap s6 4 dé nang (ha)
gau khoan s3 7. Mot ddu clia cdp nay duoc ¢ dinh vao ddu cdn, ddu kia vong qua puly
s6 8 trén dinh gau khoan va vong qua puly ddu can réi cudn vao tang nang gu, dat trong
mdy co 6. T6c do cla cdp nang gdu va day dan thiy luc khi ching cudn vao hoac nha
ra khoi cac tang 1a nhu nhau.
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Géu khoan c6 hinh dang nhu mot ci thiing, hinh 6.9b, & phia dudi thing dugc lap hai
mé gdu s6 1 c6 cic rang cing dé phd v& dd giéng nhu kiéu gdu ngoam. Trong luong gau
14t 16n tir 6,5 dén 17 tan. Nho c6 trong lugng ban than 16n nhu vay nén gu nay c6 thé
pha v& va dao cdc loai d4 ran v6i cudng do 10MPa. Trong tam chia giu thdpnén no rat on
dinh khi 1am viéc. Kich thuéc cha gu cling rat 16n véi chiéu cao 3,6m, 16n nhat cé thé
t6i 6,65m va chiéu rong téi 1,5m.

Do chiéu cao 16n, thanh thing s6 5 c¢6 téc dung nhu mot khung dan huéng cho gau
trong khi roi xudng. Mat khéc, ciing nhd trong luong 16n va do v6 gau c6 dang nhu mot
thing sét véi chiéu cao 16n (161 6,65m) nén khi roi xuéng dé dao dat, vo giu miét manh
vio thanh 13, tao nén mot mang ciing, c6 tac dung giif cho thanh 16 khong bi sép trong
qua trinh khoan tao 16. e

Bén trong thiing c6 con truot s6 4. Dau trén cha con truot dugc lién két véi xilanh
thity luc déng m& gau ngoam (néu 1a gau diéu khién bing cép thi né dugc lién két voi
cum puly di dong ctia palang cap déng gau). Dau dudi clia con trugt duoc lién két véi tru
d5 s6 2 clhia ma gdu qua céc thanh ddy s6 3. ' -

Véi loai gau diéu khién bang thiy luc thi viéc dong m& gdu dugc thyc hién bang
xilanh thty luc (c6 thé ding mot hoac hai xilanh). Du6i tic dung luc ddy cta xilanh
thity luc, hai méd gdu tir tir khép lai dé ngoam dit vao trong gau. Khi gau da duoc tich
ddy dat, né duge déng kin va nang lén khoi 15 khoan nhd toi va cdp s6 4. Nudc bun
trong giu dugc trdo ra ngoai tir cac 16 nhd & thanh cha hai mé gau. Ngudi diéu khién cho
méy quay, dua gdu dén vi trf xa dat. Khi do, hai mé4 gdu md ra dé bun khoan dugc dé
xudng 6t6 chuyén di noi khéc. ‘

So d6 hé théng truyén dong thity luc véi mot xilanh dong mé& giu dugc thé hién trén
hinh 6.10.

Hinh 6.10. So d6 hé théng thity luc véi mot xilanh déng md gdu
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Cac bo phan chinh cta h¢ thong thiy luc déng m& gau gém cé:

1 - Thung dau;

2 - Bom thuy luc;

3 - Van phén phét;

4- Tang cuén 6ng mém déan ddu;

5 - Bong co thay luc;

6 - Cum puly di dong cua paling cdp nang (ha) gau;

7 - Xilanh thity luc déng mé& gau;

8- Con trugt;

9 - Thanh day;

10 - M4 gau;

11- Gia dan huéng;

12 - Ong dan ddu (6ng nay mém d€ c6 thé cudn vao cic tang 4).

Nguyén ly lam viéc:

Hai mé4 gdu ngoam duoc déng hoac m& nhd xylanh cong tac 7. Xylanh nay dugc dan
dong nhd bom thuy luc 2 dat & méy co s& hodc dugc dat ngay & bén trong gau khoan dé
tang trong lugng cta giu. Hanh trinh 1am viéc clia pittong dé déng md dugc truyén dén
con trugt 8 1am cho con truot di 1én hodic di xubng. Nho dé, gau dugc déng hoic mé.
Ong dén déu 12 13 6ng mém chiu 4p lyc cao dugc cudn quanh cic tang 4. Céc tang nay
nhan dugc chuyén déng quay tir dong co thity luc sé 5. Khi cac tang quay,dng din dau
s& dugc cubn vao hoic nha ra khoi tang véi van t6c bang van tdc cudn vao hodc nha ra
khoi tang ctia cap nang ha gdu khoan trong qua trinh lam viéc.

6.5.6. Quy trinh thi cong coc khoan nhéi bing phuong phap phén tuin hoan véi
dung dich bentonite (khong sir dung Sng vach)

Quy trinh thi cong coc khoan nhéi bang phuong phdp nay (hinh 6.11) theo thir tu cac
cong doan sau:

1. Cong tdc chudn bi thi cong gdm cac viéc:

+ Lap dat mdy khoan chii dao, cic méy va thiét bi phu tro nhu: may xvc, 6td vén tai,
can truc ty hanh, may bom dung dich bentonite, may nén khi dé théi rira can ling; bé
chia va tach loc bentonite sau khi thu héi mun khoan. ..

+ Gia ¢ nhitng noi nén dét yéu trong khu vuc thi coéng dé dam bao an toan cho viéc
lap dung va di chuyén céc loai may ¢o trong luong 16m trong qua trinh 1am viéc.

+ Tap két 6ng véch (trong thuc té con goi 1a 6ng sinh), 6ng dan be téng (trong thuc té
con goi la éng trémie) va long c6t thép. Tuy theo duong kinh ctia coc, trong mbi léng

197

f?

=

L
EE



cbt thép nguoi ta ip3-66 bng c6 duong kinh 50 70mm theo subt chleu dai coc de dan‘
' _dau thu va diu phat ciia mdy siéu am trong khi kiém tra chit lutcmg coc.
2. Xéc dinh vi tr tm coc va dung cn truc ty hanh dung ng vach 1én, déng thdi daftt '

- vao vi tr1 d6 d& dam bao c6 dinh vi tri tam coc.

©-0-0 o

P4 bé tong thugn
Can khoan ph%m r%SOO# o
) Bentonite vao t 1N
L ite ra\./ S|
‘ IS
il 1
_: -‘. .
‘Géu khoan | 4- o

Hinh 6.11. Quy trinh thi c6ng coc khoan nh&i theo phu}ong phdp phén tudn hoan

3 Ha 6ng vich (éng smh) C6 thé sir dung cac phuong phap ha coc duc sén dé ha
dng vach nhu dung bia xung leh bta rung hodc ép tinh. Tuy nhién, hién nay nguoi ta
thuomg dung may khoan tao 15 ¢6 chiéu sau chinh bing chleu dai 6ng vach, r01 ding can
truc tu hanh dung dng vach 1én va ha xuong 18 d6. Ong vach pha1 duoc dat cao hon mat

datOS 0,8m.

Sau khi dat dng vach xong, phai dung dét sét va nem chen chat de ong vach khong b1

dich chuyen trong qua trinh khoan.
4. Tién hanh khoan tao 16.

5. Nao vét bun khoan va lam sach ddy 16 khoan.
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6. Xac dinh do sau 16 khoan (theo thiét ké) bing thudc day va qua doi (qua nang).
7. Lap dat 16ng c6t thép.

8. Lap dat ong din bé tong (6ng trémie). Ong nay gdém nhiéu doan, méi doan dai 3
mét va duoc ndi véi nhau bang ren.

9. Théi rira can lang ddy 16 khoan v thu héi mun khoan c6 1in dung dich bentonite
vé bé chita, tach loc 14y dung dich bentonite dé téi st dung.

10. Tién hanh dé bé toéng thuong phim véi méc 300;

11. Rdt 6ng vach (4ng sinh)lén;

12. Rut 6ng dén bé tong va hoan thanh coc.

13. Kiém tra chat lugng coc bing mdy siéu am.

Néu sir dung méy khoan dé tao 15 cho coc nhdi véi duong kinh ¢ =7270 mm,theo
phuong phdp phén tuan hoan thi téc do thuc t€ tao 16 clia may khoan c6 thé tham khao
trong bang 12.7.

Bang 12.7. Téc d¢ thuc té tao 16 va tée do quay ban quay cua may khoan
theo phuong phap phan tuan hoan véi coc ¢6 ¢ =1270 mm

Loai dat - Toc d tao 16 (phdt/mér) - Téc do quay ban quay (vong/phuit)

- Dat sét 5+10 10+13
bat bun pha cat 7+10 7+12
Cat min 10+12 10+11
Cat trung binh 12+20 , 10+11
Cat lan soi 30+60 | 5+7
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Chuong 7
MAY SAN XUAT PA

7.1. MAY NGHIEN DA

. 7.1.1. Khai niém chung
- a) Khdi niém vé qud trinh nghién dd va dé nghién
Nghién dé la qua trinh diing ngoai luc do thiét bi nghién sinh ra, téc dung vaé6 da dé
phd v& ching, bién d4 tix c¢& 16n thanh ¢& nho hon. Thuc t€ cho thdy rang: Khong nén
nghién dé c6 kich thudc rdt 16n thanh nhiing vién dé c6 kich thu6c rat nhd chi sau mot
lan nghién vi néu nghién nhu vay thi nang lugng tiéu hao cho qué trinh nghién 16n, d4 bi
nghién ndt vun, chat luong nghién kém va nang suét mdy gidm. Vi vay, nguoi ta thuong
tién hanh nghién d4 thanh nhiéu lan v4i do nghién khéc nhau.
Do nghién 13 thong s6 co ban, dac trung cho qua trinh nghién. Do nghién duoc xdc
dinh theo cong thitc:

{ = —max (7-1)

Trong dé: B
D_.. - kich thuéc 16n nhét cla vién da trude khi vao médy nghién;

d__ - kich thudc 16n nhat cha vién d4 sau khi ra khéi mdy nghién.

max

b) Cdc dang nghién da.
Dua vao kich thuéc D, va d,,, tic 1a dua vao do nghién i c6 céc dang nghién sau:
Dang nghién Dpax (MM) O (MM)
Nghién tho 500 - 1000 125-250
Nghién trung binh 100 - 500 20-125
Nghién nhd 20-100 3-20
Nghién bot 3-20 <03

San phdm ctia may nghién 12 dd dam. Tuy theo kich thuéc hat theo cdc phuong, da
diam dugc phan thanh cic loai c6 hinh dang khéac nhau:
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Hat ¢6 dang hinh khdi néu céc kich thudc (theo chiéu dai, chiéu rong, chiéu cao) cta
no -uong doi déu nhau;

Hat bet hoac hat dai néu c¢6 chiéu rong va chi€u cao nhé hon 1/3 chiéu dai.

Chat luong san phdm clia mdy nghién (d4 dam) duoc ddnh gid bang kich thudc, hinh
dang va do bén co hoc clia dd dam ciing nhu luong tap chat trong dd dam.

Tiéu chuan quy dinh d6i véi d4 dam ding trong xay dung, ty I hat bet khong qua
15% khoi luong san pham. V6i nhimg cdu kién bétdong quan trong nhu 6ng bétong cot
thép chiu ap luc 16n thi ty 1& d6 khong vuot qua 10%. Ham lugng bui (c6 kich thude <
0,3mm) khong dugc vuot qué 5% so véi khéi lugng san pham.

c¢) Cdc phuong phdp nghién da

Hién nay, trong cdc loai mdy nghién d4, ngudi ta thudng st dung cic phuong phap
nghién v& da nhu hinh 7.1:

¢

Hinh 7.1. Cdc phuong phdp nghién vo dd
a) Xiét vé; b) ép vé; c) Pdp vad; d) Ubn vd; e) Cha xdt, f) Ché vé' va g) Xodn vé.

Dé gidm nang luong tiéu hao trong qud trinh nghién d4, cic foai méy: nghién da
thuong st dung t6 hop tir hai phuong phdp nghién trd 1én trong cic phuong phip nghién
vO da trén hinh 7.1.

d) Phdn loai mdy nghién dd

Tuy theo cong dung va cdu tao, may nghién d4 dugc phﬁn thanh:

* May nghién ma (hinh 7.2a): G6m c6 hai md nghién: M4 c6 dinh s6 1 va ma di dong
s6 2. M4 s6 2 duoc treo va nhan dugc chuyén dong tir truc léch tam s6 3 va thanh day 4.

May nghién méd dugc ding nghién tho céc loai da. Vi vay, néu trong day chuyén
cong nghé san xuat da c6 bo tri nhiéu loai may nghién thi may nghién ma thudong dugc
b6 tri dau tién. Qua trinh nghién da trong mdy nghién mé dugc ti€n hanh theo chu ky.
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* M4y nghién nén (hinh 7.2b): G6m ¢6 nén c6 dinh s6 1 va nén di dong s6 2. Nén di
dong dugc lip véi truc s6 3. Khdc véi mdy nghién md, qua trinh nghién da trong mdy
nghién nén dugc ti€n hanh lién tuc. ' o

M4y nghién nén c6 hai loai: Mdy nghién nén dé€ nghién tho va mdy nghién nén dé
nghién trung binh va nghién nho. ’

Trong linh vuc x4y dung thuong ding may nghién m4 va may nghién nén.

* May nghién truc (hinh 7.2¢)

Gdm c6 hai truc hinh tru s6 1 va 2 quay ngugc chiéu nhau. D4 dugc ép v trong
khoang khong gian gifia hai truc. Mot truc ¢6 6 duge lap ¢6 dinh, con truc kia c6 6 dugc
lap v6i 10 xo dé néu khi gap nhiing vién dd qué cing, khong thé nghién v& dugc thi phan
luc ctia chiing s& nén 15 xo lai lam cho khe h& giifa hai truc dugc md rong ra va nhiing
vién d4 dé roi xudng, dam bao an todn cho may.

Mady nghién truc thudng ding dé€ nghién vira va nhé céc loai da.

e)

Hinh 7.2. Céc loai mdy nghién dd

* May nghién bda (hinh 7.2d).

Gém c6 roto s6 1, trén d6 c6 lip cac bda s6 2. Cic bda nay dugc lién két bang khép
véi roto. Khi roto quay, dudi tdc dung cha luc ly tam, cdc bia vang ra 1am cho da bi dap
v gifta cac bia va tdm va dap s6 3. P4 duoc dap v6 s€ lot qua ludi rang s0 4 ra ngoai.
Nhiing vién d4 khong lot qua sing s& bi bia dap v& ti€p. Mdy nghién bua dé nghién nho
cdc loai da.

* M4y nghién bi (hinh 7.2¢).

Gom c6 6ng hinh tru, dugc phan thanh nhiéu doan, cic doan ngén cich v6i nhau
bing mat sang véi kich thuéc mat sang gidm déan. Trong 6ng c6 chifa cdc vién bi bing
kim loai. P4 duoc dé vao trong 6ng 1an véi bi.
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Khi nghién, 6ng quay tron, dudi tic dung cua luc ly tam céc vién bi va dd vang ra,
cha x4t vao nhau d€ thuc hién qua trinh nghién. San pham clia mdy nghién bi 1a bot da.

7.1.2. May nghién ma

Méy nghién mé duoc dung dé nghién tho cac loai da.

Tuy theo quy tich chuyén dong ctia ma di dong, may nghién ma goém c6 hai loai:

- M4y nghién mé chuyén dong lac don gian;

- May nghién ma chuyén dong lac phc tap.

Trong d6, may nghién mé chuyén dong lac phic tap ¢6 céu tao don gian hon, cho
chat lugng nghién t6t hon va ning suat cao hon nén né duge st dung rong rai hon so vdi
mdy nghién m4 chuyén dong lac don gian.

7.1.2.1. Mdy nghién md chuyén déng ldc phiic tap

So dé cdu tao clia may nghién ma lac phiic
tap dugc thé hién trén hinh 7.3.

~Trong d6: Ma ¢6 dinh s6 1 dugc 1am lién
v6i than mdy; M4 di dong s6 2 dugc treo nho
truc 1éch tdm s6 4, dong thdi ma di dong con
nhan dugc chuyén dong t truc léch tam
truyén toi.

-
2
1
Trén mot ddu cha truc léch tam c6 lap \%
4

banh dai s6 3, con dau kia lap banh da c6 kich
thudc va khoi lugng giong nhu banh dai s6 3.
Bénh da ray c6 tac dung tich luy nang luong
6 hanh trinh khong tai va cung cdp nang
lugng d6 cho hanh trinh c6 tai (hanh trinh
nghién da) ciia m4 di dong.

Hinh 7.3. Mdy ngh.én md lic phitc tap

T4m day s6 5 dé lién két ma di dong v6i miéng thép hinh thang s6 6. M6t dau tim
ddy nay duoc dat ga vao chd 1dm clia ma di dong, con dau kia dugc dat gd vao chd 16m
cla miéng thép hinh thang s6 6 (con goi la ném diéu chinh c& da nghién).

Tam day thuong dugc ché tao gém hai nira 16i ghép lai v6i nhau bang bu long. Tam
ddy c6 két cdu nhu vay nhim muc dich: Néu roi vao trong bubng nghien nhiing vién da
qué ctng hoac nhiing vat kim loai, khong thé nghién v& dugc thi phan luc cia nhiing vat
d6 sé tic dung vao tim ddy va cét diit cic bu long lién két hai nlra tim ddy. Lic do, tim
ddy sé& roi xuéng. Dudi tac dung clia 10 so s6 8 va thanh giang s6 9, ma di dong duoc kéo
sang phai, vat khong thé nghicn vd s& roi ra khoi buéng nghién, ddm bio an toan cho may.

Tai bé mat lam viéc cla hai m4 c6 lap tdim nghién bang thép hgp kim mangan chiu
mai mon t6t, dugc ché tao dudi dang hinh luon séng doc theo chiéu cao cua ma véi cic
dinh séng clia hai tim nghién & hai m4 xen k& nhau dé lam cho céc vién da dé bi uén v&
trong khi nghién, gép phin gidm nang lugng tiéu hao cho qud trinh nghién da.
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Thanh gifing s6 9 va 10 so s6 8 tao thanh mdi lién két dong hoc khép kin cho hé théng
truyén dong ctia ma di dong va giit cho tdm ddy s6 5 khong bi roi xuéng khi md di dong
chuyén dong, dong thoi gitip cho m4 di dong tr& vé vi tri ban dau sau khi két thic hanh
trinh nghién.

Hai miéng thép hinh thang s6 6 va 6 cling véi vit s6 7 dé diéu chinh chiéu rong e clia
cira xa titc 1a diéu chinh kich thuéc vién d4 ra khoi mdy nghién.

Nguyén 1y lam viéc ciia mdy nghién md chuyén déng ldc phitc tap nhit sau:

Banh dai s6 3 nhan duoc chuyén dong quay tir dong co s6 12 truyén tSi qua bo truyén
dai s6 11 (v6i day dai cé ti€t dién hinh thang). Khi banh dai s6 3 quay, truc léch tam s6
4 s& quay theo, 1am cho m4 di dong s6 2 vira lac quanh truc léch tim s6 4 vira nang Ién,
ha xudng doc theo bé mat clia ma dé tién hanh qud trinh nghién di. P4 & trong budng
nghién chiu luc theo hai phuong: Luc ép theo phuong ngang va luc xié€t doc theo phuong
chiéu cao ctia ma.

Quy tich ctia mot diém trén ma di dong (gan véi clra x4 dd) c6 dang dudng elip; cang
gan vé phia truc 1éch tam thi quy tich d6 cang gan v6i dang dudng tron.

Qud trinh nghién d4 trong may nghién m4 lac phic tap dugc thyuc hién boi t6 hop cia
ba phuong phap nghién: Ep v&, xi€t v& va uén va.

Muén diéu chinh kich thuéc cta d4 xa ra khoi may nghién thi van vit s6 7, qua hai
miéng thép hinh thang s6 6, 6' va thanh ddy s6 5 lam cho m4 di dong di chuyén sang tréi
hoac sang phai, nhd vay 1am thay déi chiéu rong cira x4 d4, nghia 1a thay déi kich thudc
san pham dé4 nghién.

Cic vién da ra khoéi may nghién md chuyén dong lac phiic tap thuong cé cic kich
thudc theo ba chiéu can ddi véi nhau, it vién cé dang bet va it mat vun nén chat lugng
san phdm t6t hon may nghién ldc don gian. C4u tao cha mdy nghién md lic phiic tap don
gian hon may nghién ma lac don gidn. Vi c6 nhitng uu dlem dé nén mdy nghién ma lac
phiic tap dugc stt dung phé bién trong thuc té.

7.1.2.2. Mdy nghién md chuyén dong ldc don gidn
So d6 mdy nghién m4 chuyén dong lic don gian dugc thé hién trén hinh 7.4.

5 6

Ghi chi:” 7', Vit didu chinh cd da
2] 1. Mé 6 dinh 8. Bien '
2,4. Tam nghién 9. Ném diéu chinh ¢ da

4 3. Ma nghién di dong 10.Loxo
3 2 5. Tryc treo m§ di dong 11. Thanh gidng
) 6. Banh dai I3p trén tryc Jech tam 12, Tam déy sau
1] 7. Truc léch tam 13. Tam day trudc

4

Hinh 7.4. Mdy nghién md chuyén déng ldc don gidn
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Nhin vao hinh v& nay, r6 rang ta thay ring: M4y nghién m4 lic don gian c6 céu tao
phic tap hon may nghién ma lac phuc tap

Su khic nhau co ban vé nguyén 1y lam viéc giita mdy nghién ma chuyén dong lic don
gian va mdy nghién ma chuyén dong lac phiic tap la:

Trong mdy nghién md chuyén dong ldc phirc tap:

Ma di dong chuyén dong phiic tap hon. Qu¥ tich chuyén dong clia mot diém trén md
di dong (gan véi clra x4 dd) c6 dang dudng elip. Qud trinh nghién dd duogc thuc hién
bang t6 hop clia ba phuong phap nghién: Ep v& + xiét vd + uén va.

Trong mdy nghién md ldc don gidn:

M4 di dong chuyén dong don gian hon. N6 chi lic quanh truc s6 5 nhu qua lic cla
déng h6 Odo. Quy tich clia mot diém trén ma di dong la mot cung tron. Phuong phdp
nghién 1a: Ep v& + uén v&. D4 & trong budng nghién chi chiu luc ép theo phuong ngang
nén khi bi ép v&, chiing c6 dang bet, kich thudc khong can dsi. M4y nghién loai nay c6
cdu tao phic tap, cho chat Ivong san phdm kém, nang suat thap nén it dugc sir dung.

7.12.3. Tinh nang suit cia may nghién ma

Nang suat k§ thuat ctia mdy nghién mé dugc x4c dinh theo cong thiic:
Q.=60nV,, m'h (7-2)
Trong dé:

n - toc do quay cia truc léch tam trong mét phuit;

V, - thé tich kh6i d4 nghién dugc xa ra khoi mdy
nghién sau mot vong quay cia truc léch tam, m’;

V,=V,k, (7-3)

V, - thé tich hinh hoc clia budng nghién chita khoi dé
nghién V, dugc xac dinh theo cong thiic: /

+ +
v 2 e+s_h_b=26 S S 4 (7-4)
2 2 tgo Hinh 7.5. So dé xdc dinh
e - chiéu rong clra x4 d4 (hinh 7.5), m; thé tich khoi dd nghién

s - hanh trinh di dong cia ma di dong, m;
- V6i may nghién ma chuyén dong lic phuc tap, thuong: s = 0,1e + 7 mm.
- Véi may nghién mé chuyén dong lac don gian, thudng: s = 0,26 e + 78 mm.
b - chiéu rong ctia mé (hay chiéu rong buéng nghién), m;
o - gbc nghiéng cta mé di dong so voi phuong théng ding (hay géc kep da).
Vi céc loai mdy nghién ma dang dugc st dung phé bién hién nay, thudng: o = 22°.

Thay biéu thic (7- 4), vao cong thic (7-2) v6i a = 22°, cudi cing ta nhan dugc:
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Q.=75n (2¢ +s)sbk k, m/h (7-5)
k, - hé so ké dén khe h& gilta cic vién da mam trong budng nghiénﬁ thuong:
k=04- 0 7. G1a tri nho ting véi may nghién tho ’

Nhin vio cong thuc (7-5), ta thay Nang sudt cua may nghién md ty 1é thuan Vi 16¢
do quay n cila truc léch tam, nghia la téc do quay cang lon thi ndng sudt cang tang va
- ngugc lai. Song néu toc d¢ quay nhanh qud thi da da duogc nghién & trong buong nghién
khong kip roi ra khoi may nghién, chiing sé bi nghién lai nhiéu ldn va trd thanh nat vun,

chdt lugng sdn phdm kém va nang mat cia may bi gidm.

Vi vay, muén ning cao nang sudt cua mdy can phai cho truc lech tam trong may
nghlen m4 quay véi toc do hop ly.

7.1.2.4. Tmh téc do quay hop Iy cuia truc lénh tam trong mdy nghién md

Toc: do quay hop 1 cha truc léch tam trong may nghién md 1a t6c do quay phai dam

. de sao cho: Khi md di dong mo ra rong nhat tiéc 12 n6 thuc hién hanh trinh s di tir vi tri

I dén vi tri 11 (hinh 7.5) thi khoi da da dlIO'C nghién phai roi ra hét khéi buéng nghién.

Nghla la: Thoi gian dé - ma di dong thuc hién hanh trinh s, duoc ki hiéu t, phai 16n hon

, hoac bang thoi gian dé da da dugc nghién roi hét chiéu cao hra khoi may nghlen thot
~gian d6 duoc ki hiéu t, Do d6 ta c6 bat phuofng trinh:

>t ) v (7- 6)
Trong do: |
t,- thoi glan ung v4i nira vong quay clia truc léch tam, ducc xéc dinh theo cong thic:
| 60 30 , (7-7)
*“2n n : :

- thoi glan dé da roi hét chleu cao h ra khoi budng nghién, dugc xac dinh dua
vao dinh luat roi tu do ctia Niuton:

= (7-8)
g

Thay ca;lc_ cong thic (7-7) va (7- 8) vao bat phuong trinh (7-6), ta co:
30, |2b (7-9)

n Ve
Thay: h= ;S—véo cong thic (7-9), ta sé€ xdc dinh dugc t6c do quay hop li cla truc
~tga '

léch tam:

n < 30. g;g“  vong/phut. (7-10)
[ 2s . v
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Trong d6: s - hanh trinh di dong cua ma di dong;
« - goc nghiéng ctia ma di dong so véi phuong thang dimg (géc kep da);
g - gia téc roi tu do.

Thay g = 9,81 m/s* vao cong thiic (7-10) ta s& nhan dugc cong thic dé x4c dinh téc
do quay hop 1y clia truc léch tam trong may nghién ma:
t
n<66,5,|-£~ (7-11)
; s
Trong qua trinh tich toan & trén, ta chua ké dén anh hudng cua luc ma sat giita da va
da cling nhu ma sdt giita dd va cdc m4 nghién. Néu ké dén cic luc ma sat dé thi toc do
quay thuc t€ cha truc léch tam phéi giam di (5-10)% so véi téc d6 quay dugc xac dinh
theo cong thic (7-11). Nghia 12 t6c d6 quay thuc t€ cla truc léch tam sg [a:

n, =(0,9+0,95).n

hay:  n, =(60+63,2) /& (7-11a)
. S

7.1.4. May nghién nén

7.4.1.1. Khdi ni¢m chung

Néu nhu trong méy nghién m4, qud trinh nghién d4 dugc tién hanh theo chu ky thi
trong mdy nghién nén, qua trinh nghién d4 duogc tién hanh lien tuc. Do dé, may nghién-
non cho nang sudt cao hon mdy nghién ma. Vi vay, may nghién ndn thudng duoc sir
dung 6 nhiing noi yéu cdu khéi lugng d4 can nghién ) 5
16n. N6 c6 thé nghién dugc cac loai dd c6 do bén cao, 6
t61 300 Mpa. Tuy nhién chiéu rong clia nap da cla
mdy nghién nén nho hon so v6i mdy nghién ma nén
trong truong hop gap nhimg vién d4 16n thi phai mat
cong dap v dd trude khi cho vao may nghién nén.

Theo cong dung, médy nghién nén c6 hai loai:

- May nghién nén tho;

- Mdy nghién nén vira va nho.

7.1.4.2. Mdy nghién nén tho

So d6 cla may nghién nén tho duoc mo ta trén
hinh 7.6.

Trong d6: Né6n ¢6 dinh s6 3 dugc lam lién v6i than
may so 1. o Hinh 7.6. Mdy nghién nén tho
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Né6n di dong s6 7 dugc lap véi truc s6 6, truc nay dugc treo nhd 6 s6 4 va duge dat
nghiéng so vé6i phuong thing diing mot gée 1 - 2°. Dau dudi cua tryc duge da bai 6 12.
Trén bé mat ctia nén ¢d dinh va nén di dong c6 lap tAm nghién s6 2 va 8, c6 dang luon
séng véi dinh s6ng xen k& nhau nhu tim nghién clia mdy nghién md.

Nguyén 1y lam viéc cla mdy nghién nén nhu sau:
Khi nhan dugc chuyén dong quay tif truc s6 9, qua cap banh rang nén sé 10 va coc
lech tam s6 11 thi truc s6 6 s& quay, nén di dong quay theo. Mat khéc, do truc 6 dat

nghiéng so vdi phuong thang ding nén nén di dong s6 7 vua quay cling truc s6 6 va vua
lac ngang so vdi phuong thang ding dé thuc hién qua trinh nghién da.

Qua trinh nghién da trong mady nghién nén dugc thuc hién bang t6 hgp cdc phuong
phép ép + xiét + uon + xo0an v3 d4.

Ving ma nén di dong gén v6i nén c6 dinh 1a ving nghién da doi dién véi nd 1a vung
xa d4. Vi tri tam clia ving nghién va viing xa luon-thay déi trong khoang khong gian
vong gitta hai non.

Ngoai may nghién nén tho, con c6 mdy nghién nén vira va nho.

Su khéc nhau co ban giifa mdy nghién nén tho va may nghién nén vira va nho la: Nén
di dong ctia mdy nghién nén vira va nho cé géc & dinh nén 16n hon va c¢6 ving duong
sinh song song véi nén ¢6 dinh. Vi vay, & mdy nghién nén vira va nho, da duge nghién

cht yéu trong khoang khong gian thuoc ving dudng sinh hai nén song song v6i nhau.
M4y nghién nén tho khong cé di€u dé.

7.2. MAY SANG DA

7.2.1. Khai niém chung vé mdy sang da

a) Khdi niém vé qud trinh sang va hiéu qud sang

M4y sang dugc dung dé sang loc cic loai d4, cho ra nhimg dé c6 kich thudc theo yéu
ciu va loai b nhing da c6 kich thudc khong hop 1y. Bo phan lam viéc chu yéu cia may
sing 12 mat sang. Trong qua trinh sang, vét liéu dugc phan loai kich thuéc hat. Cic loai
vat liéu c6 kich thudc 16n hon mat sang s€ ra khoi mat sang dugc goi 1a vat liéu 16p trén.
Céc hat vat ligu c6 kich thuéc nho hon mit sang va lot qua mat sang dugc goi la vat liéu
16p duéi. Khi di chuyén trén mat sang, khong phai tat ca cac hat vat liéu 16p dudi deu
lot qua mat sang. Cac hat vat liéu nay 14n trong vat liéu 16p trén. Ty 1& (theo phan tram)

gilta khoi lugng vat liéu lot qua mét sang va khoi lugng vat liéu cung kich thude hat cd
trong vat liéu ban ddu dua 1én mat sang dugc goi la hiéu qua sang.

bj Cdc loai mdt sang va cdch bo tri chiing trén mdy sang.
{26 3 loal mat sang:

+ Mat sang lui dan tlr cac soi thép. Loai nay c6 trong luong ban than nho, hiéu qua
. :ng cao nhung do bén thap va tudi tho ngan.
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+ Mat sang thanh ghi, dugc han tir cdc thanh thép. Loai nay ciing cho hiéu qua sang
cao, do beén tot va tudi tho cao hon mat sang Iusi dan nhung c6 trong luong ban than 16n
hon mat sang ludi dan.

+ Mat sang tdm: dugc ché tao tir thép tdm c6 dot cdc 16 mat sang. Loai nay c¢6 do bén
cao nhung hiéu qua sang nho va trong lugng ban than 16n.

* C4ch bo tri mat sang trong mdy sang

Qua trinh sang thudng dugc ti€n hanh theo ba giai doan: sang so bo; sang trung gian
va sang két thiic 14y ra san phdm (goi tat 1a sng san pham).

Sang so bo dé phan loai vat liéu truée khi dua chiing vao cac may nghién tho.

Sang trung gian d€ phan loai vat liéu ra khoi may nghién va d€ 14y ra nhiing phan tr
¢6 kich thude con 16n, dua ching tré lai cdc mdy nghién & giai doan tiép theo.

Sang sdn pham duoc ding dé phan chia san phdm nghién thanh timg loai c6 kich
thuéc hat theo quy pham.

Dé thuc hién céc giai doan sang néu trén, nguoi ta thuong bé tri mat sang theo ba cach:

+ B6 tri ndi ti€p: Mat sang sau c6 mat sang 16n hon météﬁng phia trudc.

+ B6 tri song song: Mat sang dudi c6 kich thuéc mét sang nhd hon mat sang trén.

+ B0 tri hon hop: Vira néi ti€p vira song song.

c¢) Phdn loai mdy sang.

Dua vao nguyén li sang cé:

* May sang léch tam (hay mdy sang lac): Khi lam viéc, mat sang dao dong lac ngang
hoac lac vong dé sang d4.

* Mdy sang rung: Khi lam viéc, mat sang duoc rung dong vdi tan s cao dé cho vat
liéu nhdy trén mat sang va lan luot lot qua cic mat sang. Trong dé c¢6 mdy sang rung vo
hudng va mdy sang rung c6 huéng.

Céc loai mdy sang trén c6 bo phan léch tam va mat sang cla ching c6 dang phang.

* Méy sang quay c6 mat sang hinh 6ng. Khi lam viéc, ng sing quay tron, dudi tac
dung clia luc ly tam, cdc vién d4 vang ra bam s4t thanh ong sang va lot qua céc mat sang.

Duy nhédt may sang quay khong c6 bo phan léch tam.

7.2.2. May sang rung quan tinh

Tuy theo ket cau va nguyén 1y lam viéc cha bo phan gay rung, mdy sang rung quan
tinh dugc chia thanh hai loai: M4y sang rung vo huéng va mady sang rung c6 hudng.

a) May sang rung vo hudng |

So d6 cau tao chung ctia mdy sang rung vo hudng dugc thé hién trén hinh 7.8a.
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Hinh 7.8. Mdy sang rung v6 huong

Pac diém cta mdy sang rung vo huéng: Bo phan giy rung ctia n6 1a mot truc 1éch
tam hodc hai banh léch tam duoc lap trén ciing mot truc nhu hinh 7.8b.

M4y sang rung vo hudng thudng c6 hop sang 1 dat nghiéng so v6i phuong ngang
(g6¢ nghiéng tir 10 dén 25"), trén d6 6 b6 tri hai mat sang 7 va 8 song song vSi nhau.
Hop sang duoc tua trén cac 10 xo 2. Co céu dan dong cho mat sang gom dong co 3, bo
truyén dai 4 vi truc dan dong 6. Trén tryc 6 ¢6 15p hai banh léch tam 5, hinh 7.8b.

Hai 6 ctia truc din dong dugc dat trong hai thanh bén cua hop sang. Dang dao dong
phu thuoc vao vi tri dat cac kh&i lech tam va phuong phap treo hop sang. Quy¥ dao dao
dong clia mat sang thudong c6 dang dudng elip. ‘

Bién do dao dong c6 thé diéu chinh bang céch thay ddi vi tri 1ap cdc banh léch tam
gay rung hodc thay d8i banh lech tam c6 khoi lugng va ban kinh léch tam khéc nhau.

Tfong may sang rung quén tinh, khi tai trong tang thi bién do dao dong s€ tu dong
giam xuéng, do d6 cé téc dung bao vé cho may khi qua tai. Cic mdy sang loai nay dugc
diing dé sang phan loai san phdm cudi cing trong nhing diéu kién nang hoac dé sang so
bo vat lieu c6 kich thudc 16n trude khi dua vao mdy nghién tho (nghién giai doan 1).
Néu sang so bo thi mat sang ludi dugc thay thé bang mat sang thanh ghi va mdy chi c6
mot mat sang. |

b) Mdy sang rung c6 huong:

Khac véi may sang rung vo hudng, trong may sang rung c6 huong, bo phan gay rung
12 hai truc léch tam hoac hai banh léch tam ¢6 cling khéi lugng, c6 do 1éch tam nhu nhau
quay cting téc do nhung nguoc chiéu nhau.

May sang rung quan tinh c6 huéng (hinh 7.9) v6i hop sang s 1 thudng duoc dat nam
ngang. Trén hop sang c6 bo trf hai mat sang 4 va 5 song song Vvéi nhau. Bo gay rung
dugc dat c6 dinh trén hop sang s6 1. Bo gay rung gdm hai truc, trén hai truc d6 c6 lap
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cdc banh léch tam s6 3 dé gay rung. Hai truc ndy duoc dat song song, quay cung toc do
va nguge chiéu nhau. Luc gay rung sé c6 hudng theo dudng thang vuong géc vdi dudng
ndi tdm cua hai truc va thay ddi theo dinh luat hinh sin giong nhu bia rung dong (da
dugc trinh bay & chuong 6). Géc a gilra phuong cla luc gay rung P va mat sang thuong
tir 35 dén 45°. Luc rung P dugc phan thanh hai thanh phan:

P = Pcosa ddy vat liéu di chuyén doc mat sang néu ching khong lot qua mat sang.
Do d6 mat sang khong can dat nghiéng nhu mdy sang rung vo huéng.

P, = Psina lam cho vt liéu "nhdy" trén mat sang va lan luot lot qua cac mat sang.

a7 A VA A 7
Hinh 7.9. Mdy sang rung c6 hudng

Hop sang cling v6i cdc mat sang dugc tua trén cdc 10 xo s6 2 (dat thang ding) hoac
tua trén cdc nhip, duoc dat vuong géc véi hudng tic dung cua luc gay rung. Thong
thuong cdc mdy sang lam viéc hiéu qua hon khi hop sang tua trén cic 10 xo.

May sang rung c6 hudng c6 nang suit riéng cao (nang suat tinh trén 1 m’ mat sang)
va chat lugng sang t6t hon so v6i mdy sang rung vo huéng.

7.2.3. May sang léch tam

May sang léch tim hay con goi la mdy sang lic vong c6 so d6 nguyén ly cau tao
chung dugc thé hién trén hinh 7.10a.

Hop sang s6 1, bén trong ¢6 cac mat sang 6 va 8 dugc dat song song véi nhau hinh
7.10b. Hop sang va cac mat sang dugc dat nghiéng mot géc 15 - 25° va dugc treo trén ¢
lech tam cta truc léch tam 7 va tua trén cdc 10 xo 2. Trén hai dau truc léch tam c6 lap
céc banh da can bing (con goi 12 d6i trong) s6 5. Truc léch tam nhan chuyén dong quay
tir dong co 3 qua b truyén dong dai 4. Khi truc léch tam quay, hop sang va mat sang sé
dao dong lac theo quy dao tron v6i bién do khong déi (bién do dao dong béng hai lan do
léch tam cua tryc, khong phu thudc vao téi trong trén mat sang). Vat liéu trén mat sang

ciing dao dong theo dé lot qua cdc mat sang.
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Hinh 7.10. Mdy sang léch tam (may sang ldc vong):
1. Hop sang; 2. Ld xo; 3. Dong co; 4. BO truyén dong dai;
5. D6i trong; 6, 8. Mat sang. 7. Truc léch tam.

7.2.4. X4c dinh nang suat ky thuat ciia cic may sang phéng

Niang suit cia may sang phang dugc xéc dinh theo cong thic:

Q. = q.Fki. ky. ksm, m'/h (7-12)

Trong dé:
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q - nang suat riéng (nang sudt trén 1 m?) clia mat sang cho timg loai kich thude
mét sang (kich thudc mét sang tir 5 dén 70 mm, nang suat riéng dat dugc tix 12
dén 82 m'/h).

F - dién tich mat sang, m”.

k, - hé s6 ké dén anh hudng cua géc nghiéng mat sang (v6i mdy sang ngang
dao dong c6 hudng k, = 1, v6i mdy sang nghiéng khi géc nghiéng mat sang
9-15° k, =045 — 1,54).

k, - hé s6 ké dén ham lugng % cua vat liéu 16p duéi C, c6 trong vat liéu dem sang.
Khi ham lugng C, tir 10 dén 90%, k, = 0,58 — 1,25..

kz - hé s6 ké dén ham lugng % clia vat liéu c6 kich thudc nho hon 1/2 kich thuGe
mat sang C, c6 trong vat lieu 16p dudi. Khi ham lugng C, tir 10 dén 90%,
k,=0,63-137.

m - hé s6 phu thudc vao loai mdy va loai vat liu dem sang.

+ D6i véi may séng b6 tri mat sang nam ngang:

Khi sang soi: m = 0,8.
Khi sang d4 dam: m = 0,65.
+ D6i v6i mdy sang b tri mat sang nghiéng:
Khi sang soi: m = 0,6.
Khi sang d4 dam: m =0,5.



7.3. TRAM NGHIEN - SANG LIEN HOP

Tram nghién sang lién hop 1a t8 hop cac may
nghién va mdy sang trong mot day chuyén cong
nghe san xudt di. N6 thudng duoc dat c6 dinh tai
cong truong hoac trong nha may.

Hinh 7.11 la s0 d6 b6 tri cdc may nghién va may
sang trong mot tram nghién sang lién hgp. Quy
trinh coéng nghé san xuat da trong tram nghién -
sang nay dugc thuc hién nhu sau:

Oto s6 1 van chuyén déd tho tir mé dd vé, dé
xuong bang tai s6 2 va da duoc chuyén dén may
sang thanh ghi s¢ 3 dé sang so bo (giai doan I).

T mdy sang nay, d4 dugc phan thanh hai loai:
Nhiing vién dd khong lot qua mat sang s€ duoc
chuyén vao mdy nghién mi s6 4 dé nghién tho;
Nhiing vién d lot qua mat sang s&€ dugc dua xudng
mdy sang s6 5. D4 ra khéi mdy nghién m4d ciing
dugc dua xudng mdy sing s6 5 dé sang trung gian
(giai doan II). M4y sang nay c6 hai mdt sang 5 va 5'
bo tri song song. P4 lot qua mat sang 5 s& xudng
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Hinh 7.11. So dé tram nghién -
sang lién hop

mat sang 5'; dd khong lot qua mit sang 5 duoc dua vao mdy nghién truc 6 dé nghién
trung binh. Sau khi ra khoi mdy nghién truc, dd duoc chuyén vé mat sang 5 dé sang lai.

Tir mat 5'd4 duoc phan thanh hai loai kich thudc: Nhitng vien d4 lot qua mat sang 5'
dugc chuyén dén phéu 8 dé xuong 6t6 mang di st dung. Nhiing vién d4 khong lot qua
mat sang 5'dugc dua xuéng mat sang 7. T mat 7 d4 duoc sang & giai doan III (sang san
phdm), va dugc phan thanh hai loai kich thuéc: Nhing vién d4 lot qua mat sang 7 dugc
chuyén dén kho chita 10, qua bunke 9 xuc‘iﬁg 016 mang di st dung. Nhiing vién d4 khong

lot qua mat sang 7 dugc dua vé kho chita 11 che mang di sir dung.
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Chuong 8
MAY SAN XUAT BETONG

8.1. MAY TRON BETONG

8.1.1. Cong dung va phan loai may tron bétong

a) Cong dung

May tron bé tong dugc dung dé tron déu céc loai vat lieu kho nhu: Ximang, da dam,
ct vang v6i nude dé tao thanh hon hop bé tong.

St dung mady tron khong nhiing cho nang suét cao, chat lugng bé tong 16t ma con ti€t
kiém ximang so véi tron thu cong. ‘

Thong s6 dac trung clia mdy tron bé tong 1a dung tich san xudt V,, clia thung tron. bé
[a dung tich phéi liéu dugc dd vao thung tron trong mot 1an tron. Nguoi ta thuong goi
mady tron bé tong dua vao dung tich san xuét cua né. Vi du: Mdy tron 250/, la may trén
¢6 dung tich san xudt clia thing tron V, = 250 lit.

Ngoai ra, con ¢6 khai niém dung tich hinh hoc V, cta thung tron. D6 la dung tich
duyc xéc dinh bdi cdc kich thude hinh hoc clia thiing tron, thuong V,= (1,5 - 2,0)0V,,.

b) Phdn loai mdy tron bé tong:

Khi phan loai mdy tron be tong ¢6 thé dua vao cac dac diém sau:

* Dya vao phuong phdp tron c6: ‘

- May tron theo phuong phap tu do hinh 8.1a: Khi tron bé tong, thing tron s6 1 quay,
céc canh tron s6 2 quay theo, mic vat liéu kho (ximang, da dam va cét) 1én cao, sau doé
ching roi ty do nho trong luong ban than. Lap di lap lai nhiéu lan nhu vay, vat liéu sé
duoc tron déu v6i nhau nhd sy roi tu do cta chiing.

- Méy tron theo phuong phap cudng bitc hinh 8.1b: Khi tron, thing tron s6 1 khong
quay, cdnh tron s6 2 quay tuong d6i so véi thing tron dé tao cho vat liéu chuyén dong
cudng bic trong thung tron va ching duogc tron déu véi nhau.

Hinh 8.1c va d) ciing 12 so d6 nguyén 1y clia mdy tron cudng bic. Nhung chiing khéc
50 d6 mdy tron hinh 8.1b & ché: Trong khi trén, thing s6 1 va cénh tron s6 2 déu quay,
song ching quay nguoc chiéu nhau. Céc may tron theo phuong phap nay cho chat luong
tron rat tot va thoi gian tron nhanh, nang sudt cao.
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Hinh 8.1. Cdac phitong phdp trén bé téng

So sanh uu nhugc diém ctia phuong phdp tron tu do va phuong phdp trén cudng buc,
ta thay:

- Mdy tron theo phuong phiép rai tu do cho chat lugng tron khong tot bang mdy tron
cudng bic nhung tiéu hao it nang luong hon va cdu tao don gian hon mdy tron cudng
btic. Trong thuc t€, may tron theo phuong phdp roi tu do thuong dugce dung dé tron cic
loai beé tong thong dung, c6 cot liéu nang.

- Médy trén cudng bitc cho chat lugng tron t6t hon, tron nhanh hon, nhung tiéu hao
nhi€u nang lugng va cé cau tao phiic tap hon mdy tron tu do. Mdy tron cudng biic thudong
dung tron céc loai beé tong c6 cot liéu nhe, bé tong kho, cé cuong do cao (mdc cao).

Dua vao phuong phép d6 bé tong ra khoi thung tron, cé:

- Mdy tron d6 bé tong ra theo phuong phép lat thung (hinh 8.2a).

Khi can d6 be tong ra khéi thing thi lat thung dp xudng mot géc thudong bang 135" so
véi phuong thang ding, dé cho be tong roi xuong. Phuong phdp niy cé wu diém la be
tong dugc dé sach ra khoi thing. Tuy nhién, dong tic lat thing dugc thuc hién bang siic
nguoi (quay vo lang) nén khong thé ché tao thiing c¢6 dung tich Ion. Trong may tron nay,
dung tich sin xudt cia thung thudng Vg, < 250 lit.

- May tron do bé tong ra theo phuong phdp nghiéng thung (hinh 8.2¢).

Khi d6 bé tong ra, ngudi diéu khién cho co cdu nghiéng thiing 1am viéc, day thung
nghiéng di mot géc thudng la 45" so véi phuong ngang dé bé tong dugc dé ra ngoai.
Dong tic nghiéng thung duoc thuc hién bdi mot co ciu, din dong tir dong co. Do do,
thung tron c6 thé c6 dung tich 16n. Dung tich sin xuit ciia né thuong Vg, > 500 lit.

- May trén dung mang dé (hinh 8.2b).

Khi muén dé bé tong ra khoi thing thi cho mang s6 2 vio trong thung tron, bé tong sé
chay theo mang d6 ra ngoai hoic mang duge han & trong thung. Khi tron, mang cé tac
dung giif cho bétong khong bi roi ra khéi thing. Muén dé bétoéng ra thi cho thung tron
quay nguoc lai va beétong s& chay theo mang dé dé ra khoi thing. Phuong phép nay yéu
cau thoi gian d6 bétong ra khoi thung lau hon va khong sach bang hai phuong phép trén.

Ngoai cdc phuong phédp trén, cic mdy tron cudng bic thudong dd bé tong ra khoi
thiing bang phuong phdp mé day thung.
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Hinh 8.2. Cdc phuong phdp dé bétong ra khoi thung tron

* Dua vao dac diém qué trinh tron, c6:

- May tron theo chu ky, mot chu ky lam viéc gém 3 giai doan: Nap vat liéu kho vao
thung tron. tron vat liéu tao thanh hén hgp bétong va d4 bé tong ra khoi thung.

- May tron lam viéc lién tuc: Cic qua trinh nap vat liéu kho, tron vat liéu va dé be
tong ra khoi thing dugc ti€n hanh mot cach lién tuc nén né cho nang sudt rat cao.

* Duya vao tinh chat di dong, co:
- M4y tron dat ¢6 dinh tai mot chd trong cdc tram tron tai cdc nha may, cong truong;

- May tron di dong, dugc dat trén hé théng banh xe va di dong nho thiét bi mdy mdéc
khac kéo di hoic nhd lyc ddy ctia cong nhan.

* Dua vao phuong phap dan dong cac co ciu, c6: Mdy tron dan dong chung va mdy
wron dan dong rieng. Trong d6 may tron dan dong riéng dugc sit dung phd bién hon.
8.1.2. M4y tron lat thing d€ dé bé tong ra khéi thing

So d6 cdu tao cia mdy tron dé bé tong ra khéi thiing bang phuong phdp lat thung
duoc thé hién trén hinh 8.3. ' '

Hinh 8.3. May trén ldt thing dé dé bé tong ra khoi thiung trén.
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bay la mdy cé qud trinh tron beé tong ducc tién hanh theo phuong phap roi tu do va
lam viéc theo chu ky. Trong khi 1am viéc, thiing tron s6 2 luon quay & ca 3 giai doan:
Nap vat liéu kho, tron bé tong va dé bé tong ra khoi thung. Co cau nap vat liéu kho va
o cdu quay thung dé tron bé tong duoc dan dong riéng boi cdc dong co dién. Co cau
do bé tong ra khéi thing dugc dan dong bang luc quay vélang cta cong nhan diéu
khién mady.

Pong co dién I (hinh 8.3b) dé dan dong cho co cau nap vat liéu kho vao thung tron.

Khi chua lam viéc, thiing tiép vat liu s6 3 (thudong goi 1a thung ben) dugc dat & ho
the (dudi mat san), trong thung di c6 xi mang, da dam va cét vang tily theo mdc bé tong.
Khi dong co I quay, qua hop giam téc truc vit - banh vit s6 4, cic tang s6 5 s€ quay theo,
cuén cap s6 8 dé kéo thiing s6 3 di 1én theo dudng ray nghiéng s6 11 (xem hinh 8.3a).

Dén vi tri trén ciing cta ray, thiing s6 3 duoc lat dp dé dé vat lieu kho vao thung tron
30 2. Sau khi vat liéu duoc d6 hét vao thing tron, ngudi diéu khién dao chiéu dong dién
vao dong co I, 1am cho né quay nguoc lai, hai tang s6 5 cling quay ngugc lai dé nha cap
-3 8 va ha thiing ben s6 3 xuéng hé thé & dusi mat san.

Muén trén déu vat lieu kho thi déng dién cho dong co II lam viéc, qua hop giam téc
s6 1, thung tron s6 2 s& quay xung quanh truc y-y (hinh 8.3b) dé tron vat liéu kho véi
nhau. Sau khi vat liéu kho dugc tron déu, ngudi ta mé& van clia thung chita nuéc s6 12
(xem hinh 8-3a) dé cho nuéc chay tu dong vao thung tron. Tuy nhién, trong thuc t€ hién
nay, mot 6 mdy tron khong sir dung thing chita nudc ma thudng d6 nudc vao thiing
bang tay.

Khi bétong dugc tron xong, mudn dé bé tong ra khoi thung tron thi ding tay, quay vo
lang B, qua cap banh rang tru s6 6 va 7 (hinh 8.3b) lam cho gid thung s6 9 va thung tron
s0 2 lat xung quanh truc x-x dé d6 bé tong ra ngoai. Sau do, quay volang B theo chiéu
nguogc lai dé dua gia thung va thling tron tr& vé vi tri ¢, ti€p tuc chu ky lam viéc mdi.

8.1.3. May tron nghiéng thung dé dé bétong ra khoi thung (hinh 8.4)

Day ciing 1a mdy tron theo phuong phdp roi tu do 1am viéc theo chu ky, ¢6 thiing tron
hinh qua trdm khong d6i xiing. Nguyén 1y lam viéc cia mdy nhu sau:

Tur dong co 1 qua khép ndi 3 va cdc banh rang clia hop gidm t6c s6 4, mé men quay
clia dong co dugc tang lén va truyén dén cap banh rang 13 - 11 (trong d6 banh rang 11
dugc lap ¢6 dinh véi thing tron va bao xung quanh thung) lam cho thing tron 2 quay
xung quanh tryc nam ngang dé tién hanh tron bétong. Khi quay, thung tron dugc dan
hudng béi cac con lan 10 va duoc d& béi céc 8 do 12.

Muén do6 betong ra khoéi thing thi diéu khién tay don 14, md khéa s6 5 va van phan
phoi s6 7 cho khong khi nén (hoac ddu) vao trong xi lanh 8 ddy pittong 9 chuyén dong
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tinh tién sang phai qua can pitténg, 1am gid thing 15 va thing tron 2 dugc ddy nghiéng
di sang bén phai (theo hinh 8.4) so v4i phuong ngang dé dé betong ra khoi thing.

12—
ool
1K

M
(RS

Hinh 8.4. Mdy tron nghiéng thiing dé dé bétong ra khoi thing

8.1.4. May trén cuéng bic lam viéc theo chu ky

Miy tron cudng buc lam viéc theo chu ky thufmg duoc dat tai cac nha mdy bé tong
dic san hoac trén cac tram tron
bétong thuong pham.

So dé cau tao va nguyén ly lam

viec clia n6é dugc thé hién trén hinh

8.5. Khi dong co s6 1 lam viéc qua

hop giam toc s6 2 va khép néi truc s6

3 lam cho vanh réto s6 5 quay, day

cdc canh tron s6 6 quay theo trong
mat phing ngang dé tao ra chuyén |
doéng cudng buc cua cic vat lieu kho

bén trong thung tron s6 4 lam cho
ching tron déu véi nhau. Hinh 8.5. Mdy tron cudng biic
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Sau khi hon hop bé tong dugc tron xong, ngudi diéu khién md khod s6 9 cho dong
khi nén qua van phan phéi s6 10 vao xi lanh s6 8 day pittong chuyén dong tinh tién sang
trdi d€ m& ddy thing s6 7 va bé tong dugc dé ra ngoai qua day thing.

8.1.5. Xac dinh nang suat cia may tron bétong

Néang suat sir dung ctia mdy tron bétong lam viéc theo chu ky duoc xic dinh theo
cong thuc:
3600.£.V,, k,,

4+t +E

,m/h (8-1)

Trong dé:
V., - dung tich san xuat ctia thing tron, m*;
f - hé s6 xuat lieu dugc xéac dinh theo cong thic:
Ve

f=—b ' 8-2;
v (8-2)

Heé s6 f dugc chon theo kinh nghiém:
+ Khi trén bé tong: f = 0,65 - 0,70;
+ Kbhi trén vita xay dung: f = 0,75 - 0,80.

t, b, t; - lan luot 1a thoi gian nap vat liéu kho, thoi gian tron bé tong va thoi gian
d6 bétong ra khoi thiing tron, s;

cr s 3600 s . — .
Biéu thitc ——————=m 1a s6 chu ky hay s6 mé bé tong tron duoc trong mot gio;
t,+1,+t
Tl

V, = f.Vg - dung tich khéi bétong dé ra khoi thing tron sau mot mé tron.
Céc thong s6 k§ thuat clia méy tron tu do c6 thé tham khao trong bang 8.1.

Bang 8.1. Pac tinh k§y thuat cia may tron tu do

Céac thong s6 co ban Loa’ mdy tron
CB-30B | CB-16 | CB-16B | TB-250 | TB-100
Dung tich khéi bétong ciia mot mé tron, / 165 330 330 165 65
Dung tich san xuat cta thung tron, / 250 500 500 250 100
S6 mé tron trong 1 gis 30 30 32 18 12
Toc do quay cua thing tron, vong/phiit 20 18 18 23 28
Cong sudt dong co quay thiing tron, kW 1,1 3 4 1,1 0,75
Cong sudt dong co nang thung tiép liéu, kW 33 5.5 5.5 3,0 -
Trong luong may, kN 8 20 19 8,5 1,6
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VI DU THU'15

Tinh chon mdy trén bétong lam viéc theo chu ky

S6 liéu cho trude:

- Khoi luong bé téng cdn cung cap trong mot ca: M =31,68 m’;

- He s6 xuat liéu theo kinh nghiém: f = 0,66;

- Thoi gian nap vat lieu kho vao thung tron; t; = 15s;

- Thoi gian tron bé tong: t,= 85 s; |

- Thoi gian d6 bétong ra khoi thung tron: t,= 20s;

He s6 st dung thdi gian: k= 0,80. :

Bai gidi:

T cong thic xdc dinh nang suat su dung clia mdy tron bétong véi dung tich san xuat
ctia thung tron: V= 250 lit, l]am viéé theo chu ky dugc xdc dinh theo cong thifc:

3600V, k,

Q=———""—=,m’h
t,+1, £,
Suy ra:
- Qt, +t, +1t3) D15-1)
h 3600.f.k,,
Trong do: |
Q - nang suat st dung clia mdy tron cin dat dugc trong mot gio:

=— D15-2)

Q T | (

M - khéi lugng bétong yéu cdu cung cip trong mot ca, M = 31,68 m’;
T - s6 gio lain viéc trong mot ca, T = 8h.
Do d6 ta co:
Q=31,68:8=3,96m"h
Thay gid tri ciia Q vA cdc théong s6 khdc vao cong thitc (D15-1), ta xdc dinh dugc
dung tich san xuat cta thung tron:
v _ 396(05+85 +20)
3600.0,66.0,8
Dung tich kh6i bétdng d6 ra khoi thing tron sau mot me tron:

V,=f.V, =0,66.025=0,165m = 165 lit.

—0,25m’ = 250 lit;

Dua vao két qua tinh & trén, theo bang 8.1 ta chon mdy tron tu do, lam viéc theo chu
k¥, nhan hiéu CB-30B vdi cdc thong s6 k§ thuat cha mdy nhu sau:
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- Dung tich san xuat cua thung tron: V,, = 250 lit;

- Dung tich khéi bétong do ra khoi thing tron sau mot mé tron: V, = 165 1it;
- S6 mé tron trong mot gid: m = 30;

- Cong suat dong co quay thuing tron: N,=1,1 kW

- Cong suat dong co nang thing tiép vat lieu kho: N, = 3,3 kW

- Téc do quay cuia thung tron: n = 20 vong/ phiit;

- Khoi luong mdy tron: 800 kg.

8.2. MAY BOM BE TONG

8.2.1. Cong dung va phan loai may bom bétong

Mdy bom bétong duoc ding dé van chuyén bétong thudng c6 do sut >12cm theo
dudng ong dan di xa t6i 500m hodc 1én cao téi 70m trong pham vi cong trudng. Mudn
bom xa hon va cao hon phdi lap cic bom néi ti€p. Bom bétong con c6 thé ding dé bom
vira xay dung ciing cho hiéu qua cao. Cac thong s6 chti yéu ciia mdy bom bétong la nang
suat, d6 xa va chiéu cao bom.

M4y bom bétong c6 thé phan loai nhu sau:

* Dua vao cau tao cia bom, cé:

- May bom kiéu réto 6ng mém;

- Mdy bom kiéu pittong.

*Dua vao dac diém qud trinh 1am viéc, c6:

- Méy bom lam viéc lién tuc (thudng c6 két cdu kiéu roto 6ng mém):;

- Mdy bom 1am viéc theo chu ky (thudng c6 két cau kiéu pittong).

* Dua theo tinh chat di chuyén, cé:

- Méy bom dat ¢6 dinh tai mot ché hay con goi 1a may bom tinh tai;

- May bom dat trén xe di chuyén hay con goi 1a may bom di dong.

May bom finh tai thudng dat trén gid truot, c6 thé di chuyén trong pham vi cong
trudng; ching thudng dugc ding tai cdc cong trudng cin phai bom khéi lugng bétong 16n.

Hién nay, mdy bom bétong dat tren xe di chuyén (goi tat 12 xe bom bétong) kiéu
pittong véi hai xilanh cong tdc ¢ van phan phéi hinh chit S dang dugc st dung phé bién
trén the gidi cling nhu & nude ta. Vi vay, ching t6i chi trinh by cdu tao va nguyén ly
lam viéc clia loai bom nay.

8.2.2. May bom kiéu pittong v6i hai xilanh cong tic ¢6 cira van hinh chir S

So d6 cdu tao va nguyén 1y 1am viéc clia may bom kiéu pittong cé ctra van hinh chir S
dugc thé hién trén hinh 8.6. Van ong hinh chit S s6 4 dugc bd tri trong khoang nap -
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bétong s61 chia bom. Trong khi lam viéc, van chit S s& quay. TAm quay cla van tring voi
tam cla 6ng dan bétong s6 5. Tai méi chu ky lam viéc ctia bom, van chit S s€ quay mot
géc nhat dinh dé cho céc xilanh 6 2 va 3 ctia bom hoic thong véi khoang nap so 1 hoac
thong v6i 6ng din s6 5. Trén hinh 8.6 a va 8. 6b, van chit S s6 4 dang 1am nhiém vu ndi
xi lanh 3 v6i 6ng dan s6 5. Xi lanh s6 2 dugc thong v6i khoang nap 1. Trong khi do,
pittong clia xi lanh 2 chuyén dong tinh ti€n sang phai dé hiit bé tong tir khoang 1 vao xi
lanh 2. Péng thoi, pittong cua xilanh 3 chuyén dong tinh tién sang trai. Nho vy, bé tong
duge bom tir xilanh 3 qua van chit S theo ong dan s6 5 dén noi sit dung. Sau do6, van
quay di mot géc dén chu ky ti€p theo (hinh 8.6¢). Khi nay, van chit S lai n6i xilanh 2 véi
6ng dén s 5, con xi lanh 3 dugc thong véi khoang nap 1. Bé tong dugc bom tir xi lanh 2,
qua van theo 6ng din s6 5 dén noi sit dung.

Hinh 8.6. Mdy bom bé tong kiéu pittong c6 van hinh chi S

Bom pittong véi van chi S ¢6 wu diém 1a: Cdu tao don gidn va tao ra sy thay doi
hudng chuyén dong cla dong hén hop bétong khi hit va ddy 1a it nhat nén cho nang
suét cao. :

Tuy nhién, & mdi chu ky 1am viéc, bom phai quay ddo mot khoi lugng khé 16n (gbm
c6 khéi luong ctia hén hop bétong va van chit S) nén tiéu hao kh4 nhiéu nang lugng dé
khiic phuc luc quan tinh va lyc ma sit tai vung l1am kin giita clra van v&i miéng xilanh
bom va tai ché ndi van véi dudng ong dan.

Betong dugc van chuyén trong 6ng dan s 5, ong nay dugc ché tao bang thép. Tuy
theo chiéu dai quiang dudng van chuyén bétong ma 6ng nay dugc ghép noi bing cac
doan 6ng véi nhau va dam bao d6 kin khit bang thiét bi 61 dic biét.
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Khi lap 6ng dén cén chi y dat 6ng thing vi néu dat 6ng cong thi t6n thit nang hwong
trong qud trinh bom va do hao mon cuia 6ng dan s€ 16n hon.

Sau khi dung xong, can phai rira that sach mdy bom va duong ong dan dé trinh
bétong dong keét lai s€ 1am tang luc can va lam hong may. Sau khi bom bétong, nguoi ta
thudng d6 nudc vao may bom va cho may hoat dong khong tai mot thoi gian cén thiét dé
rua sach xilanh va dudng ong dan.

Nhitng nim gan day, ngudi ta sir dung phd bien xe bom béténg; chiing rat co dong,
c6 kha nang bom bétong 1én do cao t6i 60m. Cac loai xe ndy c6 trang bi hé théng chan
tua (nhu cdc loai can truc tu hanh banh hoi) dé€ ting do 6n dinh ctia xe khi lam viéc.

8.2.3. Xac dinh nang suit may bom bétong.
Nang suat ciia may bom bétong duoc tinh theo cong thiic:
Q =60.F.L.nk,. k,, m’/h. (8-3)
Trong do:
F - dién tich tiét dién clia pitténg trong bom, m%;
L - hanh trinh lam viéc cua pittdong, m;
n - s6 1an bom trong mot phiit cia mot pittong;
k, - hé s6 dién day hon hop cla xilanh, thudng: k, = 0,8 - 0,9;

k., - hé s6 sir dung thoi gian lam viéc cia may bom.
8.3. MAY PAM BETONG

8.3.1. Khai niém chung vé may dim bétong

Nguyén 1y chung clia cic loai may dam bétong la tao ra rung dong va truyén rung
dong d6 vao bétong dé 1am giam luc dinh két gilta cdc thanh phan hat trong bétong, nhd
trong luong ban than ma ching tu sép xép chat lai véi nhau, 1am cho khong khi thoat ra
ngoai, bétong nhanh dong két, tang do 6n dinh va cudng do clia bétong.

Tuy theo cong dung va huéng truyén rung dong cho bétdong, may ddm bétong dugc
phan thanh:

a) Mdy dim mdt: Pugc ding dé dam trén mat cau kién bétéong; may dim mat c6 luc
rung dong truyén theo phuong thang ding va tir trén xudéng dudi. Pién hinh clia may
dara mat la mdy dam ban va ddm thudce. Ching thudng duogc dung dé dam cac cdu kién
bétong rong, c6 chiéu day nhd va cudong do yéu cdu cha bétong sau khi dim khong cao
nhu: san, mai bétdong va san, duong bétong.

b) Mdy dam trong: Dugc ding dé dam bén trong cau kién bétong; mdy dam trong c6
luc rung dong truyén theo phuong ngang. Dién hinh cla mdy dim trong la may dam dui
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(hay con goi la ddm chay). Ching thudng dugc dung dé dam céc cdu kién bétdng co
chiéu day 16n va cudng do yéu cdu clia bétong sau khi dam cao nhu: Méng bétong, dam
bétong va cot bétong c6 cot thép khong day.

¢) Mdy ddm canh: Pugc dung d€ ddm bén canh ciu kién bétong; mdy dam canh c6
luc rung dong truyén theo phuong ngang nhung khong truyén tryc ti€p cho bétdong (nhu
may dim trong) ma truyén qua cop pha. Ching thudng dugc dung dé dam cic cdu kién
bétong thing dimg, cac vom bétong hodc céc cot bétong cé cot thép day.

d) Mdy ddm dudi (hay ban rung): Pugc dung dé dam céc cdu kién bétong dic sin;
may dam dudi c6 luc rung dong truyén theo phuong thang ding va tir dudi 1én trén
nhung khong truyén truc ti€p cho bétong (nhu may ddm mat) ma truyén qua cop pha
(cdc khuon chifa bétong). Ching thudng duge dung dé dam cac cau kién bétong diic sin
nhu cdc tdm 14t san quang trudng, cic nap day ho gaz...

Ngoai ra, con c¢6 mdy dam dudi ket hop giffa luc rung va luc va dap hay goi la ban
rung - va dap, dé dm céc cau kién bétong dic san, cho hiéu qua dam cao.

8.3.2. May dam ban

Maéy dam ban la loai dién hinh ciia mdy ddm mat dang duoc st dung rong rai.

Tuy theo nguyén ly gay rung, chiing dugc chia thanh hai loai: may ddm rung vo hudng
va mdy dam rung c6 huéng.

a) Mdy ddam ban rung vé hiéng.

CAu tao clia mdy nay dugc thé hién trén (hinh 8.7a)

Pac diém cila may dam ban rung vo huéng: Bo phan gay rung la banh léch tam s6 3,
dwoc lap ngay trén dau truc dong co hay mot truc 1éch tam duoc dan dong bdi dong co
dién qua bo truyén dai. Khi banh léch tam (hoéc truc léch tam) quay sé€ sinh ra luc ly
tam (chinh la lu¢ rung dong). Luc rung ndy vo huéng trong mat phang thing ding, dugc
truyén qua ban dam sov 1 xudng bétong.

M4y dam ban rung vo huéng khong tu di chuyén dugc nén phai c6 hai nguoi dicu
khién dé kéo mdy di chuyén trong khi ddm bétong.

b) Mdy ddm ban rung cé hiéng (hinh 8.7b)

C#u tao cia may dam nay khdc v6i mdy dam rung vo huéng & chd: Bo phan giy rung
chia n6 12 hai banh léch tam s6 3 c6 cling khdi luong, c6 ban kinh léch tam nhu nhau,
quay cung téc do nhung ngugc chleu nhau. Do do, luc ly tam do chung gy ra c6 tri sO
bing nhau va dugc xéc dinh theo cong thitc:

- P=P,= mro’ : - (8-4)
Trong d6: m - kh6i lugng cua banh léch tam, kg;

r - ban kinh léch tam, m;
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@ - van toc gdc cua banh léch tam, Ifs;

7n
0=—
30

n - toc d6 quay ciia cdc banh léch tam, vong/ phiit.

(8-5)

Hinh 8.7. So d6 nguyén li mdy ddm ban:
a) Mdy dam ban rung vo huong; b) Mdy ddm ban rung c6 huéng
1- Ban ddm; 2- VO chita bénh léch tam; 3- B4nh léch tam gay rung;

Khi hai banh léch tam quay clng t6c do nhung ngugc chiéu nhau va ting voi goc
quay & vi trf nhu hinh 8.7b thi ta ¢6 lyc rung:
P=P,+P,=2P,=2P,
Phuong clia luc rung P vuong géc véi dudng néi tam truc 13p hai banh léch tam va
tao v6i mat ban ddm mot géc a.. Do dé, luc P duge phén thanh hai luc thanh phan:
P,=Pcoso; P,=Psina (8-6)
Trong dé:
- Luc P, ¢6 phuong vudng géc véi ban ddm, truyén qua ban ddm xuéng bétong dé
dam bétong;
- Luc P, ¢6 phuong song song vdi ban dim c6 tic dung ddy may dam tu di
chuyén trong khi lam viéc.
Vivay, chi can mot ngudi diéu khién may ddm nay trong khi lam viéc.
8.3.3. May dim dui
Méy dam dui la dién hinh ctia mdy dam trong, dang duoc ding phd bien dé dam cac
cau kién bétong c6 chiéu day 16n, cudng do yéu cdu clia bétong sau khi dam 1a cao.
M4y dam dui ¢6 hai loai: Mdy ddm dui truc mém va mdy dam dui cin cing. Trong
d6 loai truc mém dang dugc st dung rong rdi hon.
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So db cdu tao chung clha mdy dam dui tryc
- mém dugc thé hién trén hinh 8.8a. ' -

Trong dé:

Dong co dién s6 6 va qua dam s6 8 dugc lién
két voi nhau bang truc mém s6 7.

AN
-\

—
N
N\

Truc mém nay c6 vo truc c6 dinh, rudt truc
dugc bén tir cic soi day thép c6 cudng do cao.
Xung quanh rudt truc dugc quan 10 so Vi céc

vong sit nhau. Nho két cdu nhu vay ma tao cho @) b)
tryc ¢6 do mém can thiét dé d& dang uon theo Hinh 8.8. Mdyddm dii truc mém

moi phuong trong khi dam bétong.

Bo phan gy rung dugc dat bén trong v6 s6 4 cha qua dam. N6 c6 hai loai:

- Hoac 12 khai léch tam so 5 duge lip & ddu dudi cha truc chinh tam s6 3 trong qua
dam, nhu hinh 8.8b.

- Hoac truc s6 3 1a truc léch tam gay rung.

Khi méy 1am viéc, ruot truc mém sé 1 quay dé truyén chuyén dong quay tir truc
dong co qua khdp ndi s6 2 dén truc s6 3 1am cho truc 3 quay, khoi léch tam s6 5 quay
theo va gay ra lyc rung, truyén qua vo s6 4 clia qua ddm vao trong bétong dé ti€n hanh
dam bé tong.

Trong khi sit dung mdy dam dui can chd y: Pé tranh dong co bi qud tai ldc bat dau
khoi dong may, phai dé qua ddm nam ngoai bétong mot thoi gian cén thiét (khoang 5 -
10s) cho méy 1am viéc n dinh, sau d6 méi dui quéa ddm vao trong betong. ‘

Méy dim ddi cho hiéu qua dam va dat duogc cudng do cla bétong sau khi dam cao
hon so v6i mdy dam ban. Tuy nhién ma sét giia rugt tryc va vo truc tuong doi 16n nén
tiéu hao nhiéu cong suét dong co dé khic phuc ma sét do.

8.3.4. Nang suit may dam bétong

a) Ndng sudt ciia mdy dam mdt

Nang suat sit dyng cia mdy dam mat dugc xac dinh theo cong thic:

3600F.hk, .,
Q=———,m. (8-7)
t+t,
Trong dé:

Biéu thic - s& 1an dam(hay s6 chu ky ddm) clia mdy trong mot gio;

t,+t,
F - dién tich mat ban dam, m’;
h - chiéu sau mot 1an dam, m
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t,, t,- thoi gian ddm tai mot ché va thoi gian di chuyén may dam, (s);
k., - hé s6 sir dung thoi gian 1am viéc clia mdy.
b) Ndng sudt ciia mdy ddm trong
Nang sudt sir dung cia mdy dam trong duogc xac dinh theo cong thiic:
_ 3600nR* hk,,

Q=% myh, (8-8)
t, +t,

Trong dé6:

Biéu thic 3600
tl + t2

- $0 lan dam cua may trong mot gio;

nR? - dién tich vét clia qua dam dé lai trén mat cdu kién bétong;

R - ban kinh tac dung cua qua dam, m; thuong R = (0,6 — 0,65)D;

D - duong kinh ngoai ctia qua dam, m;

h - chi€u sau moét 1an dam, m;

t;, t,- thoi gian ddm tai mot chd va thoi gian di chuyén may diam, (s).

Trong thuc t& dé€ tranh hién tuong c6 ving béténg bi 16i, khong dugc dam va dé lai

khuyét tat trong bétong, ngudi ta thudng cho céc vét ddm tring 1én nhau (hinh 8.9) giita
cdc lan dam. Dién tich phén cdc vét dim tring nhau lay gin ding bang 1/3nR>

Nhu vay dién tich thuc t€ cha vét ddm trong cong thic (8-8), dugc tinh gan diing

bang: %nR2 ~ 2R’ (Phén c6 gach chéo trén hinh 8.9).

Do dé, nang suat thuc t€ cia mdy dam trong (ddm dui) c6 thé x4c dinh gin diing theo
cong thuc:

(8-9)

Hinh 8.9. So d6 vét dam cua mdy ddm dui
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vIDUTHU 16

Cho co cu kéo thiing nap vat liéu kho ciia mdy tron bé tong nhu hinh ve.

Tang

L

bong co dien ,_l
Hop giam toc

Thing chira
vat lieu kho

Biét: - Cong suat dong co: Ny = 5,5 kW.
- Téc do quay cha dong co: n, = 955 vong/phiit.
- Thung nap vat liéu duoc kéo di chuyén theo dudng ray nghiéng o = 45°.
- Heé s6 can lan gifa cdc banh xe va dudng ray: f = 0,04.
- Hiéu sudt cua toi: i = 0,80.
- Hiéu suat cta palang: n,, = 0,95.
- Pudng kinh tang: D, = 250mm.
- Puong kinh cdp: d = 10mm.
- Tang quan 3 16p cap.
- Ty s6 truyén cia hop giam toc i, = 15.
a) Tinh trong luong cla thing (ké ca vat liéu trong thung).
b) Tinh vén téc di chuyén cla thing.

¢) Vin giit nguyén dong co, hop giam t6c va tang ma muon kéo thung c6 trong luong
gdp doi (k€ ca vat liéu trong thing) thi cdn thay déi palang cap nhu thé ndo? Cho phép
bd qua hiéu suét clia paling cp trong trudng hgp nay.

d) Khi d6, t6c do di chuyén clia xe 1a bao nhiéu?

228



Bai gidi:
a) Tinh trong luong ciia thing (k€ cd vdt liéu trong thing)

Luc can thiét d€ kéo thung di chuyén lén theo dudng ray nghiéng géc a = 45° duoc
xdac dinh theo cong thiic:

P, = G(cosa + sina) (D16-1)
= L (D16-1a)
fcoso +sin o

Trong d6: G- Trong lugng clia thing (ké ca vat liéu trong thiing);
f- He s6 can lan, theo ddu bai: f = 0,04.
Mat khdc, luc kéo P, 1a do luc cang cdp S, truyén qua paliang nén P, con duge xac
dinh theo cong thic:
P =San,, (D16-2)
a =2 - boi sudt cuia palang cap;
Npa - hi€u sudt cla palang, theo ddu bai: Npa = 0,95;
S. - luc cang clia cdp cudn vao tang, dugc x4c dinh theo cong thiic:

s, = 1000N My (D16 - 3)
VC
N, - Cong suat dong co dién, theo dau bai: N, = 5,5kW;
M - hiéu suat cia tdi, theo dé bai: n,; = 0,85;
v, - van toc clia cdp cudn vao tang:
v, =00, (D16-4)
601,
Trong cong thitc (D16-4) cdc thong s dugc x4c dinh nhu sau:
D =D+ (2m — 1)d (D16-5)
D, =250mm = 0,25m - dudng kinh tang;
m =3 - 56 I6p cdp cudn trén tang;
d = 10mm = 0,01m - dudng kinh cip.
Do d96, ta cé:
D = 0,25 + (2x3 ~1).0,01 = 0,3m
n, - t6c d quay ctia dong co. Theo ddu bai: n, = 955 vong/phiit.
1, =15 - ty s6 truyén clia hop giam téc.
Thay céc s6 liéu trén vao cong thitc (D16 -4), ta x4c dinh duoc:
v, = 3,14.0,3.955 —1ms
60.15
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Thay gla tri cua N Va v, vao cong thU'C (Dl6 3):

S, - 100051508—44OON

Thay gla tri S 44OON vao cong thic (D16-2), ta cb:
: P = 4400.2.0,95 = 8360N

- Thdy gia tri P VAo cong thic (D18-1a) ta xédc dinh dugc:
8360

- 11370N
_ ‘ 004+O 07070 707
b ) Xac dmh vdn toc di chuyen cua Ihung v,
V... ’
V= ,—‘ o (D16-6)
a ,

Trong d6: v, = Im/s - van t6c clia cép cudn vao tang (da tinh o trén);
‘a =2 - boi suat clia palang cép;
- Thay céc s6 liéu trén vao cong thitc (D16-6):

'v‘=l="o,5m/s
2

t
© Vay van t6c di chuyén cta thing: v, = 0,5m/s.
¢) Muén kéo thing c6 trong higng gdp doi (k€ cd vdt liéu trong thiung) thi cdn thay
déi paldng cdp nhu thé' nao?
Tir phuong trinh can bang luc kéo:
o | Pk:‘G(fcosa + sinol) -
~ Ta thdy: Trong phuong trinh nay, hé s6 f va géc o khong thay d6i. Do d6, mudn tang
trong lugng thiing 1én gap doi thi lyc kéo P, ciing phai tang hai lan.
Mat khic, lic kéo con dugc xéc dinh theo cong thic:
| P, =S, anpd' |
Trong cong thifc trén: S - luo cang clia cdp cudn vao tang. Vi van gilt nguyén hé
thong dong €0, hop gidm t6c va tang nén gid tri chia S, khong thay déi. theo dau bai, cho
, phep bd qua hleu suat palang cap (npd =1).
Vay mu6n luc kéo P, tang l1én hai lan thi boi sudt cha palang cap phai tang lén gép
doi. Nghia la, pha1 mac lai cdp dé bc_n sudt ctia palang a = 4.
d) Khi (15, toc d6 di chuyén ciia rhz‘mg séla:

1

.V1=L=Z—025m/s
' a
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Chuong 9 _
KHAI THAC MAY XAY DUNG

9.1. XAC PINH NHU CAU MAY XAY DUNG

Viéc xdc dinh nhu ciu mdy xay dung phuc vu cho viéc co g16i hod cong tac xay dung
cd ban dugc tién hanh trong cdc trudng hop sau:

- Khi xay dung k& hoach ddu tu lau dai (5-10 nam) cho viéc co gidi hod xay dung doi
v6i cdc tong cong ty hoac cdc cong ty va cac xi nghiép xay dung.

- Khi xay dung k& hoach dau tur hang nam cho cic don Vi noi trén. _
- Khi xdc lap dy dn t6 chiic thi cong xay dung cho timg cong trinh cy thé.

Nguyén tac xdc dinh nhu cdu mdy xay dung trong hai trudng hop trén co béan la giong
nhau. Riéng trong trudong hop thd ba - xdc dinh nhu ciu may xay dung cho ting cong
trinh cu thé thi phai can ci vao nhiing s6 liéu phii hop vdi cac diéu kién cu thé cla cong
trinh va khoi lugng cong viéc cdn thuc hién trong mot thdi gian nhat dinh ctia don vi dé
xdac dinh nhu cau xe mdy cho don vi dé.

Khi xdc dinh nhu cdu mdy xay dung phdi chi y dén kha ning khong nging tang
cuong miic do co giGi hod cong tac xay dung co ban, tan dung hét tiém nang ky thuat va
nang cao hi¢u qua sir dung nhitng mdy xay dung c6 sén.

Nhu cau mdy xay dung trung binh hang nam dé phuc vu cho viéc co gidi hoa cong
tac xay dung véi mot khéi luong thu¢c k& hoach can thuc hién trong nam dé. dugc xdc
dinh theo cong thic téng quat sau:

_Q,k,
100N,

(9-1)

Trong do:

n - s0 lugng mdy xay dung can cung cap hang nam theo yéu cdu cia viéc co gidi
hoa cong tac xay dung co ban; _

Q,- tong khai lugng cong viéc can phai thuc hién trong nam;

N,- nang suat trung binh hang nam ctia mot loal mdy x4y dung phuc vu co gi6i
hod cong tic x4y dung; ‘

k.- ty 1& % khéi lugng cong viéc dugc thyc hién bang loai mdy xay dung nao do,
can phai xdc dinh s6 luong mdy theo yéu cau.
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Ning sudt trung binh hang nam clia mét loai mdy xay dung can xic dinh theo nhu
ciu dugc tinh theo nang sudt thyc t& trong mot gio va téng s6 gi¢ lam viéc trong nam
clia loai may dé.

N, =N,T
N,- ning suét thyc t€ tinh theo gid cia mot loai may xay dung;

T - s6 gid lam viéc trong nam cua loai mdy do.

~ Hang nam, trong qué trinh st dung mdy xay dung s& c6 nhitng may bi hu hong, phai
loai bd hoac thay thé€. Khi d6 phai bd xung thém mdy méi. SO lugng may cén bd xung
duoc xé4c dinh theo cong thic:

n, = (n—nyk +n, (9-2)
Trong dé:
-0 luong mdy theo nhu cdu dugc xéc dinh theo cong thitc (9-1);
n, - s6 lugng médy dang sit dung binh thuong dén thoi diém cén bd xung;
n, - s6 lugng mdy bi hong do hao mon vo hinh hodc sy c6 bat thuong, can phai
thay th¢;

k - He s6 k& dén kha nang cung cdp mdy déu dan trong nam.

9.2. KHAI THAC MAY XAY DUNG

Hién nay, trong linh vyc x4y dung co ban, ching ta dang sir dung nhiéu loai may xay
dung hién dai do nhiéu hang noi ti€ng trén the gisi ché tao. Do su phdt trién manh mé
chia khoa hoc va cong nghe, cdc loai mdy xay dung c6 ket cdu va nguyén 1y 1am viéc
ngay cang hoan thién, cuong do sit dung may ngay cang cao. 'Pé nang cao hiéu qua sut
dung mdy xay dung, chiing ta can phai duy tri tinh trang ky thuat va chat lugng cla
ching nhim dam bdo cho chiing 1am viéc t6t voi nang sudt cao va gid thanh ha. Mudn
dat duogc muc dich d6, chiing ta phai thyc hién déng bo cdc bién phdp trong khai thic thi
cong va khai thac kg thuat mdy xay dung.

Khai théc thi cong gém cdc cong viéc: Tinh todn lua chon loai méy hoic t6 hgp mdy
t6i wu; thiét k€ so d6 cong nghé thi cong hop 1y nhim nang cao nang sudt va hiéu qua st
dung timg loai mdy hodc t6 hop mdy.

Khai théc k§ thuat 12 tong hop cic bién phap nhim duy tri t6t chat lugng va tinh trang
ky thuat chia may trong qud trinh sit dung. Noi dung cha khai thic k§ thuat gom céc
cong viéc sau: Tiép nhan va ban giao xe may, thdo d& va ldp rdp; van chuyén, bdo quan;
chay thit khong tai va c6 tai; bio dudng va stra chita; dam bao an toan trong qud trinh st
dung mdy xay dung v.v...
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Khi chuyén giao mdy tr don vi nay sang don vi khic, da dé 1a may mdi hay may da
qua sifa chifa, déu phai ti€n hanh ban giao theo diing quy dinh. Khi ban giao mdy, cin
phaj ki€ém tra va giao nhan: 1y lich méy, ti liéu huéng dan sir dung, nhat ky xe mdy,
trong d6 c6 ghi chép ddy du tinh trang k¥ thuat chia mdy, s6 gid mdy da lam viéc, cic
cap va moc thoi gian ma mdy da dugc bao dudng hoic sira chia.

Sau khi lap rap may xong, cho mdy chay thir khong tai va ¢4 tai v6i muc do tang dan
trong thoi gian khoang 20 - 24 h.

Sau khi chay thir phai ti€n hanh ki€ém tra tinh trang k§ thuat ctia may, kiém tra cic méi
ghép gilia cic cum hodc giita cdc chi ti€t may, cac phanh; néu thdy 16ng thi xiét chat va
can chinh lai d€ dim bao cdc yéu cdu k§ thuat clia chiing va khac phuc céc sai s6t néu c6,
thay dau boi tron, bé xung nhién liéu va nuéc 1am mat (véi cac mady 1am mét bang nuéc).

Kiém tra xong, x4c nhan tinh trang k¥ thuat cla may hoan toan tot, lic d6 méi dua
mdy ra su dung.

9.3. BAO DUONG KY THUAT VA SUA CHUA MAY XAY DUNG

9.3.1. Bao duéng ky thuat may xay dung

a) Muc dich va yéu cdu ciia cong tdc bdo dudng ky thudt

Béo dudng k¥ thuat mdy xay dung 1a téng hop céc bién phdp nhim duy tri kha nang
lam viéc cta céc chi ti€t mdy ciing nhu cdc cum chi tiét, ddm bao cho xe mdy luén luon
0 tinh trang k§ thut t6t trong khi stt dung dén thoi ky sira chita.

Yeéu cau thuc hién nghiém ngat thoi gian bio dudng dinh ky do nha ché tao mdy quy
dinh; khong dugc phép bo qua cic giai doan bao dudng dinh ky khi thay tinh trang ky
thut cua mdy van tot.

b) Noi dung ciia cong tdc bdo dudng k¥ thudt

Khi bao dudng k¥ thuat mdy xay dung can thyc hién cic cong viéc sau:

- V¢ sinh cong nghiép toan bo may: Lau chiii, cao rira cic chat bdn bam vao may;

- Kiém tra cédc moi ghép, cdc phanh: Xiét chat va cin chinh dé tao ra do chat va cic
khe h¢ can thiét, dam béo cho ching 1am viéc tot.

- Kiém tra va thay ddu boi tron néu da hét thdi gian sir dung; bd xung nhién liéu.

¢) Cac dang bdo dudng. Tuy theo dic diém, khéi lugng va mitc do phite tap clia cong
viéc can thyc hién trong khi bo dudng ma chia thanh ba cap bao dudng:

Bdo dudng cdp 1 (BD-1), bdo dudng cap 2 (BD-2) va bao dudng cap 3 (BD-3).

Tir cap 1 dén cdp 3, khéi lugng va miic do phifc tap clia cong viéc can thuc hién trong
qud trinh bao dudng s€ tang dan.
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Tuy theo thoi gian lam viéc clia méy, c6: Bao dudng theo ca va bao dudng dinh ky.

- Bio dubng theo ca do ngudi diéu khién mdy tién hanh sau moi ca lam viéc truéc khi

ban giao mdy cho nguodi diéu khién ca ti€p theo. _

- B4do dudng dinh ky duoc tién hanh sau s§ gid lam viec nhat dinh ciia may do nha
ché tao quy dinh. Cong viéc nay thudng do cong nhan chuyén nghiép bao dudng thuc
hién tai cic tram bdo dudng. Bao dudng dinh ky phai dugc thuc hién nghiém tic theo
diing thoi gian quy dinh clia nha ché tao may.

9.3.2. Stra chira may xay dung

a) Muc dich ctia viéc sita chita mdy. Sua chita may xay dung la tdng hop cic bién
phap nham khoi phuc lai kha nang lam viéc clia cdc chi tiét mdy cling nhu cac cum chi
tiét bj hao mon sau mot thoi gian lam viéc hoac bi hong héc dot xuat do su cd, tra lai
cho may tinh trang k§ thuat t6t va ddm bao cho may lam viéc binh thuong.

b) Noi dung ciia céng tdc sita chita mdy xdy dung.

Khi sira chifa may xay dung, can tién hanh cdc cong viéc sau:

_Théo cdc chi tiét hodc cdc cum chi tiét may bi hu hong va lam v¢ sinh bang cdch ria
hoac lau chui cho ching;

- X4c dinh nguyén nhan gay hu hong va diung phuong phap stra chita cong nghiép nhu
han dip, v4, gia cong co khi... dé khoi phuc kha nang lam viéc clia céc chi ti€t mdy hoac
cum chi tiét mdy bi hu hong.

- Néu khong thé khoi phuc duge kha nang lam viéc cta ching thi phai thay thé bang
chi tiét hodc cum chi tiét may mdi (phuong phép thay thé téng thanh).

c) Cdc dang sua chita

Tuy theo dac diém, khéi lugng va mic do phic tap cha cong viéc can thuc hién trong
khi stra chita, cé: Stra chifa nho (hay con goi 1a tiéu tu) va sira chita 16n (hay con goi la
dai tu). ’

Stra chita nho chi khic phuc dugc nhiing hu hong nho va thudng do cong nhan diéu
khién méy thuc hién ngay tai hién trudng hay do cong nhan tién hanh & céc tram bao
dudng ky thuat.

Stia chifa 16n dugc thuc hién theo s6 gid lam viéc cua may do nha ché tao quy dinh
hoic khi c6 nhiing chi tiét mdy va cum chi tiét quan trong cua mdy bi pha hong do su c6
dot xuat. Khi stra chita 16n, nguoi ta phai thdo rdi cic chi tiét cta cac tong thanh bi hu
hong dé kidm tra va tién hanh slra chita, phuc héi kha nang lam viéc ctia chiing. Néu
khong thé sita chita va khong khoi phuc dugc kha nang lam viéc ctia ching thi phai thay
th€ bang céc chi ti€t mdy hoac cdc téng thanh méi.

Viéc stra chita 16n do cdc cong nhan c6 tay nghé cao thyc hién tai cac nha may dai tu
may xay dung.
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9.4. AN TOAN LAO PONG TRONG SUDUNG MAY XAY DUNG

An toan lao dong trong sir dung mdy xay dung c6 y nghia rat quan trong trong viéc
bdo vé tinh mang con ngudi cling nhu mdy méc va thiét bi thi cong, gép phan nang cao
toc do xay dung va nang suit lao dong. Pé dam bao an toan tuyét doi cho ngudi va may
moc phuc vu viée co gi6i hod cong tic xay dung, cdc can bo quéan 1y va 18 chtc sir dung
may xay dung clng véi cic cong nhan diéu khién mdy phai thuc hlen nghiém chinh cédc
quy dinh V€ an toan trong st dung may xay dung nhu sau:

9.4.1. Nhimg quy dinh chung vé an toan lao dong trong sir dung may xay dung

Tat ca moi nguoi ¢6 lién quan dén viéc st dung mdy xay dung nhat thiét déu phai
tuan thi nghiém ngat céc quy dinh chung vé an toan lao dong, bao gém:

- Trude khi dua ra sir dung, tat ca mdy méc thiét bi (dit méi hay da qua sua chita) déu
phii dugc ki€m tra rat cdn than tinh trang k¥ thuat clia ching, dic biét 1a cdc co cdu an
toan nhu co cau phanh, co cdu ty him, co cdu han ché hanh trinh... Néu phét hién c6
truc trac ky thuat hoac héng héc thi phai sira chita xong méi dua mdy ra sit dung ngoai
hién truong.

- Tét ca cdc bo phan chuyén dong cia mdy nhu cdc truyén dong xich, dai, banh rang,
truc quay, dia quay, tang quay... déu phéi dugc che chin cdn than dé tranh gay tal nan
cho nguoi

- Thudng xuyén 1am vé sinh va kiém tra, bao dudng cho mady, tra ddu md, xiét chat va

diéu chinh cdc méi ghép néu chiing bi néi long... dé ngan ngla kip thoi cdc hong héc
dot xudt cia mdy.

- Chi nhitng cong nhan da dugc dao tao taj cic truong day nghé c6 gidy ching nhan,
bang lai, hiéu biét tuong d6i ky vé tinh nang, cdu tao ciing nhu nguyén ly lam viéc cua
mdy va da dugc hoc tap k¥ thuat an toan s dung mdy méi dugc phép diéu khién may.
Khi phit hién nhiing ngudi 14i mdy lam viéc 4u, khong hiéu biét vé tinh trang k§ thuat
cua may thi phéi thay thé ngay.

- Cong nhan ldi mdy chinh va phu ldi déu phai duoc trang bi dung cu bao ho¢ lao dong
nhu kinh, mi, quén do, Ging, gang tay...

- Phdi di¢u khién mdy theo ding tuyén thi cong, trinh tv thi cong va thuc hién nghiém
chinh cdc quy dinh vé an toan trong str dung may xay dung do cdc cdn bo quan ly va t6
chuc thi céng yéu cau.

- Trong thoi gian giai lao hoac nghi giita hai ca c4n phai khod, ham céac bo phan khai

dong dé loai trir kha nang tu mé mdy; d€ mdy ding & noi an toan, néu can thiét, phai ke,
chén céc banh xe di chuyén dé cho médy khong truot hoac nghiéng dé.

- D61 véi cdc may lam viéc ban dém hodc ban ngay nhung c6 suong mu day dac phai
6 h¢ thong den pha va dén tin hiéu dé chi€u sdng phia truéc va phia sau may cho moi
ngudi biét.
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- Khi di chuyén mdy di xa phai ching budc mdy cdn than, dam bao diéu kién dudng
x4, d6 6n dinh va kh4 nang thong hanh clia phuong tién van chuyén méy.

9.4.2. Nhitng quy dinh vé an toan lao dong déi véi can bo k¥ thuat quan li va st
dung may xay dung '

Riéng céc can bo k¥ thuat quan 1y va t8 chitc st dung mdy xay dung, ngoai viéc thuc
hién nhitng quy dinh chung vé an toan lao dong nhu néu & myc 9.4.1, con phai tuan thi
nghiém ngat cic quy dinh sau:

a) Phai tién hanh kiém tra rat cdn than tinh trang k§ thuat ca mdy, néu thdy hoan
toan t6t méi duoc dua ra st dung. Riéng céc loai mdy nang - chuyén, mdy nén khi, noi
hoi phai dugc thanh tra nha nu6c cho phép sir dung.

b) Khi thiét k& day chuyén cong nghé td chic thi cong, trude tién phai chd y dén diéu
kién dam bao an toan lao dong cho ngudi va mdy méc tham gia xay dung cong trinh. Tat
cA nhiing khu vuc c6 thé gay nguy hiém cho ngudi va xe mdy, phi dat bién bdo phong
ngira. Moi hanh dong chay theo tién do thi cong va nang suat ma khong chu y dén viéc
dam bao an toan lao dong phai dugc nghiém cidm va dinh chi kip thoi.

¢) Trude khi dua mdy ra st dung, cén x4c dinh 16 so do di chuyén ciing nhu noi ding
clia mdy trong khi Iam viéc xem c¢6 dam bao an toan khong. Céc may dan dong dién
nhat thiét phai dugc nSi mat véi dat d€ dim bao an toan.

Phai luon kiém tra va nhic nhd ngudi diéu khién mdy va ngudi si nhan (ngudi bdo tin
hiéu) thng nhéit mot céch chinh xdc cdc tin hiéu diéu khién giita ho v6i nhau dé tranh
su hiéu 1am, s& gay ra tai nan. .

d) Sau mét ca 1am viéc, phai nhic nhd ngudi diéu khién mdy trudc khi bao dudng ky
thuat may xay dung, can chi ¥ thyc hién cc viéc sau:

Cho dong co din dong cac co cau ciia may ngung lam viéc.

- Véi cac may truyén dong thuy lyc hodc khi nén, truéc khi bdo dudng, phai giai
phéng 4p luc trong hé thong thuy luc hoac hé thong khi nén.

- V6i cac mdy truyén dong dién, tai hop chua c4u dao dién, phai treo bién c¢6 dong
chit “khong duoc déng cau dao”.

- Phai chén hoac ké mdy cén than, tranh hién tuong mdy ty “troi” trong khi dang ti€n
hanh bao dudng.
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