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LOI NOI PAU

Thice hien chu chuong déi méi noi dung va phuwong phdp giang day
nham khong ngiing nang cao chdt liong dao tao cua Truong Dai hoc Xdy
dung Ha Noi, trong nam hoc 2006 - 2007, Bo mon Mdy xGy dung da tién
héanh chinh IV lai dé cuong mén hoc may xéy dung ma bdy lau nay b6 mén
van giang day cho sinh vién cdc nganh céng trinh va kinh t& xdy dung. Pdy
i «2¢ tai nghién cuu khoa hoc do chitng toi chu tri, ¢6 s tham gia gop y
kién cua tap thé cdn bo gidng day trong Bo mon. Chiing téi da bdo cdo dé
tar néy tai héi nght khoa hoc va cong nghé Triong Dat hoe Xdy dung nam
2006, nhan dip ky niém 50 nam dao tao va 40 nam thanh lap triong va da

duve hoi dong khoa hoe danh gia dat két qua tot.

Theo dé cuong nay, noi dung mon hoc mdy xay dung can duoe tinh gian
v cdi tién cho phu hop voi phuong thite dao tao tin chi ma Truong Dai hoc
Nay dung dang thiie hici vd cdp nhdt vdl nhing mdy xdy dung mdi dang

duve sw dung g nide ta ciang nha trén thé gidi.

Nudt phdt tie yéu cdu trén, chung toi bién soan cuén sach giir nguyén tén
sach: Noi dung cg ban ctua "Gido trinh May xay dung”. Trong cuén sdch
nay. chung toi trinh bay nhimg van dé cét 16i vé phan Iy thuyét va cdc vi du
tinh todn cd ban déi voi ede loai mdy xdy dung dang dwoe s dung phé bién
ngoai thue té. nham tao dicu kién thudn lgi cho sinh vién cdc nganh Céng
trinh va Kinh té" xav dung thuge Truong Dai hoe Xay dung dé dang hoc tdp

va nam dioe nhieng noi dung co ban ciua mén hoe May xday dung.

Vi vay, cuon sdach nay la tai lidu tham khdo bo ich khong nhing déi vdi
cdc thay (¢o) gido thude Bo mén Co gidi hod xdy dung véa b6 mén May xdy
dirng cang nhu sinh vién cae nganh néi trén cua Truong Pai hoc Xdy dung
Ha Noi ma con déi vdi cde thay (co) va sinh vién cde nganh thudc cdac
trugng dai hoc ky thudat khae trong qua trinh giang day va hoc tap moén hoc
May xav dung hode Mdy thi cong. Pong thai no ciing la tai liéu tham khdo
Ity hicu cho cac kv si va cac can bo ky thudt ¢ lién quan dén linh vue

May xay ding noi chung.



Trong khi bién soan cuén sach nay, ching 61 da dva vao cuén "Mav xay
dung” do nguyén Trucong bé méon Mdy xav dung Nguyén Vin Hing chu
bién nhung da cé nhiéu thay déi vé bé cuc va tinh gian néi dung cho phi
hop voi dé cuong mdi, dong thoi b6 sung nhicu van dé moi ma cudn "My

xdy dung” con chua day du.

Chung téi xin chén thanh cdm on cdc ban déng nghiép ddc bicét la PGS-
TS. Ddng Quéc Son - chu nhiém dau tién cua Bo mon Mday xdy dung va
khoa Co khi Mdy xdy dung - truong dai hoc Xay Dung da dong gop nhiéu y
kién quy bdu.

Trong qud trinh bién soan va in dn, chdc chan cuén sdch sé khong trdanh
khoi nhitng thiéu sot, ching téi rdt mong nhdn duge swe gop y cua ban doc.

Chung téi xin chdn thanh cam on!

Tac gia



Chuong 1
NHOUNG VAN PE CHUNG VE MAY XAY DUNG

1.1. KHAI NIEM CHUNG

1.1.1. Pinh nghia va cong dung cua may xay dung

May xay dung la danh tir chung dé chi cdc may va thiét bi phuc vu cho viéc co gidi
hod cong tdc xay dung co ban. Mdy xay dung gitip con ngudi hoan thanh khéi lugng xay
dung co ban cuc ky to 16n ma néu chi ding sic lao dong thil cong clha minh thi con
ngudi khong thé nao hoan thanh duoc; ching déng vai trd ch y€u trong viéc nang cao
nang suat lao dong, day nhanh tién d¢ xay dung va nang cao chat lugng cdc cong trinh;
déng thoi gép phan dam bao an toan lao dong va giai phdng con ngudi khoi nhitng cong

viéc hét sic nang nhoc.

1.1.2. Phan loai may xay dung

C6 thé dua vao nhiéu dic diém dé phan Joai may xiy dung, tuy nhién, di v6i nhiing
ngudi stt dung mdy xay dung thi thuong dua vao cong dung cha ching dé phan loai.
Theo cong dung, may xay dung dugc phan chia thanh cidc nhém sau:

1. Mdy phat luc dé phat ra nguén dong luc cung cap cho cdc ¢o cdu va cdc bo phan
cong tac cua may.

2. May véin chuyén dé van chuyén vat liéu xay dung, hang hod va nguoi. .. tit noi nay
dén noi khéc. .

Tuy theo phuong van chuyén, may van chuyén lai duoc chia thanh:

- M4y van chuyén ngang cé phuong van chuyén song song véi mat dat. Dién hinh clia
nhom mdy nay dang duge dung pho bién trong thuc t€ hién nay la 6to, may kéo.

- Mdy van chuyén theo phuong thang ding hay con goi l1a mdy va thiét bi nang.

Hai nhém mdy trén ¢ qua trinh van chuyén duoc tién hanh theo chu ky.

- M4y van chuyén lién tuc c6 qua trinh van chuyén duoc tién hanh mot cach lién tuc
theo cdc phuong song song, vuéng géc hoic nghiéng so véi mat dat. Dién hinh cla
nhém mdy ndy la bang tai, vit tai. Ngodi ra, cdn ¢6 gdu tai, xich tai tdm va van chuyén
bang khi nén.



3. May lam ddt dé phuc v cho viée co gion hod cong idc ddr. Ching dugce phan thianh:
- May chudn bi mat bang. gébm c6: May cét cay. may nho gdéc cay. mdy xdéi dat:
- My dao dat, gom c6: Mdy dao mot gau, mdy dao nhiéu gau. . ..
- Mdy dao - chuyén dat, gém c6: Mdy Gi, mdy cap. may san:
- Mdy dam nén dat.
4. May gia ¢6" nén mong, gom co:
- Cac loal may déng (ha) coc va ép coc:
- M4y khoan tao 16 thi cong coc nhoi:
- May cam bac thdm dé gia c6 nén dat:
5. Mady san xudt da, gom co:
- Mdy nghién da;
- May sang da;
- T6 hop may nghién va mdy sang d4;
6. Mdy phuc vu cong idc be tong cot thép, gém co:
- May trOn be 1ong;
- May van chuyén va may bom bé tong:
- May dam bé téng:
- Mdy gia cong c6t thép.
7. Cac loai mady chuyén ding nhir: Mdy cu hdai may rai bé tong nhua: mdy san xuat
gach, ngdi: mdy lam coéng tac hoan thién: mdy bom nudéc...
1.1.3. Cau tao chungv ctia may xay dung
M4y xay dung ndi chung thuong gém cé cdc hé thong chinh \’1;1 cdc co cau suu:
- Thiét bi déng luc hay dong co:
- Heé thong truyén dong;
- He théng di chuyén;
- He¢ thong diéu khién:
- Thiét bi lam viéc;
- Khung va bé may;

- Cic co ciu nhu: Co cau quay. co cau nang ha thiét bi lam viéc...



i.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 Dong co dot trong: (Dong co xang va Diezen)

bBong co dét trong do nha bac hoc Diezen ngudi Dic thiét k€, ché tao ra tir nam 1894
nhung dén nay né van duoc st dung rong réi trén mdy xay dung dac biét 13 ¢ nhiilng may
thudng xuyen di dong nhu 6 10, may kéo, tau hoa va can truc tu hanh.

bac diém cua dong co dét trong 1a: Hén hop xdng hodc dau Diezen va khong khi nén
duge dét chay ¢ bén trong xi lanh tao ra dp suat, day pittong chuyén déng tinh tién trong
xi lanh, qua thanh truyén (tay bién) lam cho truc khuyu ctia dong co quay. Pong co dot
trong ¢6 uu nhuge diém sau:

a) U diem:
- Khai dong nhanh.

- Dé dang thay déi téc do quay bing cach thay déi lwong xang hoac dau Diezen phun
vao trong xi lanh(thudng goi la ting hay giam ga).

- Tinh co dong t6t, lam viée chu dong, khong phu thuoce vao dieu kién khach quan
nhu dong co dicn.

h) Nhioe diém:

- Khong dao duge chicu quay (chi quay mot chiéu).

- Chiu qua tai kém.

- Str dung nhién liéu (xang hoac dau Piezen) dat tién va gy 6 nhiém moi trudng.

- Phu thudc vao thoi tict, mua dong lanh thudng khé khoi dong.

1.2.1.2. Béng co dién (C6 hai loai: Dong co dién mdt chiéu va xoay chiéu)

bBong co dien mot chi¢u thuong diung ¢ nhing mdy di dong theo mot quy dao nhat dinh.

bong co dien xoay chicu thudng dung ¢ nhimg mdy cd dinh. Vi du: Can truc thdp,
nity tron bétong. Pong co dién ¢ uu nhuoge diém sau:

a) U diém:

- K&t cau nho gon nhe song ¢ kha ning vuot qua tar tét.

- Hiéu suat cao nhat trong cdc loai dong co (80 + 85%).

- Khoi dong nhanh, dé dang thay déi chiéu quay cua truc dong co (d6i véi dong co

dien xoay chiéu. ding dong di¢n ba pha).

- Khong giy 6 nhiém moi truong. diéu Kién 1am viée tot. sach sé.

-

- D¢ dang tu dong hod.



Vi ¢6 nhitng wu di€ém trén nén dong co dién dang duge str dung rong rai nhat trong
cac loai dong co dung trén may xdy dung ciling nhu trong doi song cua ching ta.

b) Nhicoc diém

- Khoéng thay déi dugc téc do quay néu disn dp nguon dién on dinh;

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

1.2.1.3. Déng co thuy luc va dong co khi nén

Pong co thuy luc hoat dong duge 1a nho dong nang cua dong thuy luc ¢ tri 8 dp
suat can thiét do bom thuy luc tao ra.

Dong co khi nén hoat déng dugc 1a nho dong nang cua dong khi nén ¢6 tri s6 dp suat
can thi€t do mdy nén khi tao ra.

U'u nhuoge diém cta hai loai dong co ndy la:

a) Uu diém:

- Lam viéc an toan va ém, khdi dong nhanh.

- C6 thé thay déi chiéu quay cua truc dong co.

- Khong gay 6 nhiém mdi truong

b) Nhuoe diém:

Phai ¢6 bom thuy luc (hoac miiy nén khi) viv hé thong éng dan thuy luc (hoac dan khi
nén), lam cho cau tao cia mdy o nén cong kénh, phie tap va hi¢u suat khong cao do

ma sdt gitta dong thuy luc (hoic khi nén) v hé thong ong dan cting nhu do hién tugng
do ri dau (hoac khi nén) trong qua trinh lam viéc.

1.2.2. Cach bo tri dong co trén may xay dung
a) B6' tri mét dong co

Trén mdy xay dung bé tri mot dong co duy nhat. Cic co cdu cua may duge dan dong
chung tir dong co. Cach bg trf ndy thudng dp dung véi cdc loai dong co dot trong nén
cht dong khi 1am viéc, khong phu thudc vao diéu kién khach quan nhu nguén dién.Tuy
nhién, né c¢6 nhuoc diém 1a: Trén mdy cdn cé hé théng truyén dong dé truyén luc tie
dong co dén cdc co cau, lam cho cdu tao chung cia mdy tr¢ nén phic tap, hi€u suét
truyén dong thip; dong thoi khi dong co hong thi ca chiéc mdy xay dung do ngimg lam
viéc. Vi du nhu: mdy dio mot giu hoic can truc ty hinh dan dong chung, mdy ui dat,
6t6, may kéo... '

b) B tri nhiéu dong co dé dan dong riéng cho ting co cdu: Thudng dp dung véi cdc
dong co dién hoac dong co thuy luc. Cdch bo tri nay giam duoc hé thong truyén luc gita
cic co cdu, cdc co cdu 1am viéc doc 1ap vdi nhau nén né khic phuc duoc nhuoc diém cla
cach b6 tri mot dong ca, nghia 1a khi dong co dan dong cho mét co cau nao dé bi hong



thi chi co cau dy ngimg lam viéc, cdn cdc co cau khdc van lam viéc binh thuong. Tuy
nhién, cdch bé tri nay lai phu thuoc vao nguon dién (néu dung cdc dong co dién).

Vi du nhu: Céc loai can truc thap, may tron bé tong dan dong riéng. ..

c) B tri hén hop (hay 16 hop dong lic), theo so do hinh (1.1).

Trong d6: | - Dong co chinh (thudng la dong 2
co dot trong hoiac dong co dién xoay chiéu). 1 e
s
Cac bo phan 2 va 3 cé cic phuong an sau: BN" ]
* Néu bo phan 2 1a mdy phat dién mot chiéu S~
thi cdc bo phan 3 s€ la cac dong co dién mot
chiéu dan dong riéng cho timg co cau; Hinh 1.1. S0 do6 b tri hén hop déng co

Vi du: Cic loai mdy dao mot gau van nang hodc cdn truc ty hanh dan dong riéng. ..

* Néu bo phan 2 la bom thuy luc thi 3 s€ la cdc dong co thuy luc dan dong riéng cho
timng co cau.Vi du: Can truc 6t6 dan dong thuy luc. ..

* Néu bo phan 2 13 may nén khi thi 3 s€ 1a cdc dong co khi nén dan dong riéng cho
cdc co cau.

1.3. HE THONG TRUYEN DPONG (HTTP) TRONG MAY XAY DUNG

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

a) Cong dung ciia HTTD

HTTD dugc dung dé truyén chuyén dong quay tir truc dong co dén cdc co cdu va cdc
bo phan cong tac chia may xay dung.

Trong khi truyén chuyén déng, chiing lam thay déi t6c do quay, (tdc la thay déi
momen quay). Poi khi ching 1am thay déi dang va quy luat chuyén dong. Vi du: Truyén
dong banh ring - thanh rang dé bién chuyén dong quay cua banh rang thanh chuyén
dong tinh tién ctia thanh rang.

b) Ly do phdi diing hé thong HITD trén mady xdy dirng:

Trén mdy xay dung ngudi ta phai bo tri hé thong truyén dong bdi vi:

- T6c do quay clia cic dong ca tiéu chudn thudng [6n hon t6c do cua cdc co cdu va
cic bo phan cong tdc cha mdy xay dung. Néu ché tao dong co ¢ toc do quay nho phu
hop Vvdéi toc do quay cta cdc bo phan cong tac thi kich thude va trong luong cua dong co
$& rat 16n, cong kénh, gid thanh dat.

- Néu trén may xay dung bé tri mot dong co va cdc co ciu duge dan dong chung tr
dong co dé thi can phdi c6 HTTD dé truyén chuyén dong tir dong co dén tat ca cic co

cidu cta mdy vdi cdc téc do khidc nhau.



- bong co thudng ¢é toc do quayv déu nhung cdc bo phan cong tdc clia mdy chuyén
dong véi cac 18¢ do thay déi theo mot quy luat nhat dinh hodc chuyén dong tinh tién khi
lam viéc.

c) Phan loai HTTD.

HTTD trén mdy xay dur.g thuong ¢é cdc loai sau day:

- Truyén dong co khi, gém c¢6: Truyén dong ma sdt.truyén dong an khdp va truyeén
dong cap:

- Truyén dong thuy luc:

- Truyén dong khi nén:

- Truyén dong dién;

- Truyén dong hdn hop.

Trong dé: Truyén dong co khi, truyén dong thay luc va truyén dong hon hop dang
duoc diing phé bién trén mdy xav dung.

1.3.2. Truyén dong co Khi (TDCK) trén may xay dung

1.3.2.1. Phén loai va cdc thong sé co ban cia TDCK

«) Phan loai: TDCK n6i chung cé ba dang chinh:

- Truycn dong bang ina <it: Tivig d6 6 liwyeén dong gian tdp na dién hinh 1 truyén
dong dai va truyén dong truc tiép gitia cde dia ma st trong li hop.

- Truyén dong bang an khdp: Ciing ¢6 truyvén dong gian ti¢p nhu truyén dong xich va
truyen dong truc tiép nhu: Truyén dong banh rang, truyén dong truc vit - banh vit.

- Truyén dong cép.

So sdnh uu nhugc diém cta truyén dong ma sdt va truyén dong ian khdp, ta thay:

+ Truyén dong ma st ¢ hién tuong truot khi lam viée nén co hiéu sudt thip hon
truyén dong an khdp. Song nho cd truot ma truyén dong ma sdt lai ¢6 kha ning dam bao
an toan cho may khi qud 1ai.

+ Khi lam viéc, truyén dong ma sdt ém hon truyén dong an khdp.
+ Truyén dong ma sit thudng ¢ tudi tho thap hon truyén dong an khép.

+ Viéc ché tao va cham soc, bao quan: Truyén dong ma sdt don gian hon nén no ré
hon truyén dong an khdp.

b) Cdc thong s6 co ban clie TPCK:
- Toc do quay cua truc chu dong la n, va truc bi dong la n,, don vi la (vong/ phiit).

- Ti $6 truyén:

= — (1-1)
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- Néun, > n, thi i >, truong hop dé ting véi truyén dong giam tdc.

Vidu: Truyén dong xich trong xe may Honda;

- Néu n, < n, thi i <1. trudng hop dé dng vdi truyén dong tang tdc.

Vidu: Truyen dong xich trong xe dap;

+ Cong suat cua truc chu dong 1a N, va truc bi dong la N,, ¢6 don vi la kW hoac ma
luc. Trong d6 N, ludn ludn I6n hon N,;

+ Hiéu suat truyén dong la:

ne= N2 (1-2)
1

+ Momen quay cua truc chi dong [a M, va cua truc bi dong 1a M, |, ¢é don vi 1a kNm,

Nm. Ncm. Nmm. ..

Quan hé gitta M, va M, duoc biéu dién qua cong thic:

M,=M,.i.n (1-3)
Gilia cong sudt N, momen M va t6¢c do quay n ¢6 quan hé vdi nhau qua biéu thic:
M.
N=—"_ kW (1-4)
055.10

Trong d&: Momen M ¢o don vi 1a N.mm va toc do quay n ¢d don vi la vong/ phuit.
1.3.2.2. Truyén dong dai (TDD)
a) Cong dung phan loai truyén dong dai

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

Hinh 1.2. Cdc loai truyen dong duai

Phan loai truyén dong dai:

* Duya vao vi tri tuong doi giita hai truc cé:

11



- Truyén dong dai dé truyén luc gilia hai truc song song quay cung chiéu. Loar nay
duoc sir dung pho bién nhit trong truyén dong dai, (hinh 1.2a).

- Truyén dong dai dé truyén luc giifa hai truc song song quay nguogc chiéu, (hinh 1.2b).
Néu c6 cung dudng kinh cac banh dai véi truong hop trén (hinh 12a) thi truong hop nay
€ c6 gbc om gilra day dai va banh dai 16n hon. do dé né truyén duoc md men xoin 6n
hon trudng hop trén.

- Truyén déng dai dé truyén- luc giita hai truc chéo nhau, (hinh 1.2¢).

* Dua vao tiét dién cua dai (xem hinh 1.2a) cé:

Pai chit nhat (s6 1), dai hinh thang (s6 2), dai tron (s6 3) va dai thang nhiéu bac (s6 4.

Trong d6 dai chir nhat va dai hinh thang dugc s dung pho bién hon. Tuy theo gid tri
moémen phai truyén ma trén mot bo truyén dai, cd the ¢6 mot day dai hoic nhiéu day dai.

b) Cdc thong s6 co ban ciia truyén dong dai

- Ty $6 truyén cua TDD:

. n D <
=t = (1-3)
Trong dé: n,, D, - Toc d¢ quay va dudng kinh cua banh dai cha dong;
n,, D, - Toc dd quay va dudng kinh cua binh dai bi dong;
& - Hé s06 truot cuia dai.

Vi bo truyén dai ¢ hien tuong truot khi lam vice nén ti s6 truyén i, khong on dinh.

- Géc 6m cia cta day dai trén banh dai chu dong y,.trén banh dai bi dong y,

Goc 6m y, cang 16n thi dién tich tiép xdc va luc ma sat gilra day dai va banh dai chu
dong cang 16n, khi d6 TDD sé truyén duge mé men cang 16n.

- Luc cang cua dai:

Bo truyén dai truyén dugc chuyvén dong quay la nho luc ma sdt gifta day dai va banh
dai chi dong nén khi chua lam viéc, day dai da chiu luc cing ban dau S,. Khi lam viéc,
tuy theo chiéu quay clia bdnh dai sé€ ¢ nhdnh cang véi luc S, va nhdnh chiing véi luc S,.
Quan heé gilta cdc luc cing dé duoc biéu dién bing cong thic:

= _—)Sz-—Sl: = (1-6)

Trong dé: P - luc vong hay luc tiép tuyén clia day dai trén banh dai;
M - mémen quay banh dati;
D - duong kinh banh dai.
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Theo Ole. dé dam bao cho dai khong bi trugt trén bdanh dai chu dong thi quan hé gilra
luc cang S, va S, duoc biéu dién qua cong thic:
S, =S (1-7)
¢ - hé o logarit tu nhién:
[ - hé s6 ma sat gitta diay dai va banh dai;
¥, - g6c Om cua day dai trén banh dai chu dong.
¢) Un nhiroe diém clia THP
* Uu diem:
- Truyén luc ¢m do dai c6 tinh dan hoi.
- Biam bao an toan cho mdy khi qua tar.
- Ciu tao don gian, dé ché tao, gid thanh ha.
- Cham séc, bao quan dé dang va thuan tién.
* Nhuoc diém:
- Kich thudc ¢ong kénh, tuoi tho thap.
- Do ¢6 hién tugng truot gitta day dai va bdnh dai nén ti s6 truyén cua bo truyén dai
khong on dinh va hi¢u sudt cia no thap.
- Khi chua lam viée, truc va o truc cia cdc banh dai di chiu luc cang ban dau ciia dai
nén anh hudng dén tuoi tho cla chiing.
1.3.2.3. Truyén dong banh rang (FDBR)
) Cong dung va phan loai:
* Cong dung:
TDBR 12 loai dién hinh cua truyén déng dn khép duoc ding dé truyén chuyén dong
gitra hai truc gan nhau, yéu cau khong truot khi lam viéce.
* Phan loai:
- Dua vao vi trf tuong doi gitta hai truc, TPBR duoc chia thanh:
+ TDBR dé truyén chuyén dong giita hai truc O, va O, song song quay ngudc chiéu
nhau (hinh 1.3a, b).
Trong truong hop nay. ngudi ta dung hat bdanh rang hinh tru an khép ngoat véi nhau.
Bay [ truong hop duoc st dung pho bién trén mdy xay dung.
+ TDBR d¢ truyén chuyén dong gitta hai truc O, va O, song song quay cung chiéu
(hinh .3¢). Truong hop nay, hai banh rang tru an khép trong véi nhau.
+ TDBR d¢ truyén chuvén dong gitta hai truc vuéng goc nhau (hinh 1.3e, g).
Truong hop nay, ding banh ring hinh nén.
+ TDBR dé truyén chuyén dong gitta hai truc chéo nhau.

Truong hop ndy, dung banh rang tru chéo (hinh 1.3h).



- Truyén dong bdnh rang - thanh rang d¢ bién chuyen dong quay ctia banh rang thanh
chuyén dong tinh tién cta thenh rang (hinh 1.31).
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Hinh 1.3. Cuc loai truvén dong banh rang.

- Dya vao dang rang ¢é banh rang try vai rang thang (hinh 1.3a) hodc banh ring nén
vai rang thang (hinh {.3¢) bdnh rang véi rang nghieng (hinh 1.3b): bdnh rang ¢6 rang
chir V (hinh 1.3d) va bdinh ring véi rang cong (hinh [.3b v ].3g).

Trong d6 rang thang ducc dang khi téc do quay cta bianh rang rho. cic truong hop
khic duge dung Khi 16c ¢6 quay cta binh rang 16n viucan truyén mo men xoan Ion.

Ngoai cic truyén dong ndnh rang thong thuong néu tren, trong mdy xay dung nguoi
ta con ding truyén dong binh rang hanh tinh. TBBR hanh tinh ¢6 kich thude nho. gon
hon TDBR thong thuong . So o cau o vanguven Iy lam vice cua THBR hanh tinh duoc
th¢ hien trén hinh 1.3k

TDBR hanh tinh gom <6 Ldnh rang trung tam (hay con goi ka banh rang mat uon) »6 1.

Binh rang nay ¢6 tane quay ¢o dinh va chi quay xung quanh minh né (nhu mat rot);

Cdc banh rang hanh tinh »¢ 2 duoce lién ket dong hoe voi nhau qua can H. Cdce banh rang
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hanh tinh vira quay xung quanh minh né va 1am ¢ta ching lai quay xung quanh tam cua
bdnh rang mat troi, nghia 1a né thuc hién chuyén dong quay hanh tinh nhu trdi dat quay
aung quanh mat troi. Banh rang ¢6 dinh s6 3 ¢6 tam tring v&i tam cta banh rang s6 | va
an khop trong véi cac banh rang hanh tinh.
h) Cdc thong s co ban ciia TPDBR:
- Ti s6 truyén:
+ Ty s0 truyén cua TDBR thong thuong:
.on, 7,
=l (1-8)
n, Z,
n,. Z, - t6¢ do quay va so rang cua binh rang cht dong:
n,. 7, - toc dd quay va so rang cua banh rang bi dong.
+ Ty s6 truyén cua truyén dong banh rang hanh tinh duge xic dinh theo ¢ong thic:
‘ 7
i, =1+ 2 (1-8a)
Z,

Trong dé: 7, - $0 rang cua banh rang trung tam an khdp ngoai s6 1:

Z - $O rang cua banh rang an khdép trong s6 3. (hinh 1.3k):
+ Buong kinh vong tron chia - vong tron di gua tam an khop O gifra cde rang cua hai
bamh rang: d, cua banh rang chu dong va d, cta banh rang bi dong, (hinh 1.3A).
+ Dudng kinh vong tron dinh rang: D, (vong tron di qua dinh rang).
+ budng kinh vong tron chan rang: D (vong tron di qua chan rang).

+ Bude rang t: Puge xdc dinh bang Khodng cich gitra tam an khdp O cua hai cap rang
l1&:n tiep nhau, nam trén vong tron chia. Day [a mot doan cung t (xem hinh 1.3A).

+ Mo dun an khop:

m=-_ (mm) (1-9)
T

Hai binh rang thong thudng an khép duge véi nhau la ching phai c6 cung bude rang
(. nghla I3 ¢é clng mo dun. Vi vy, ta cd dinh 1y:

Picu kion dé hai bdanh range thang tniong an khop dioe veai nhau la chiing phdr ¢
ciing mo dun an kKhop.

Tu 46. xdc dinh duoc duong kinh vong tron chia:

- Vi bdnh rang chu dong: d, =mZ,.

- V5i banh rang bi dong: d, = mZ..

+ Khoidng cdch gitia hai truc (hinh 1.3A):



dy+dy,  m(Z, ~7,)

A= =— (mm) (1-10)
2 2
trong dé: Z, - s6 rang cua banh rang chu dong;
Z, - $6 rang cua banh rang bi dong.
O_:_E 4

Hinh 1.3A. Cac thong so"co ban cia truxén dong banh rang

¢) Un nhicoe diém ciia TPBR:

* Un diém:

- C6 hiéu suat cao (cao nhit trong cic TDCK).

- Kich thude nho gon nhung ¢é kha nang truyén tai 16n.

- Tu6i tho cao, 1am viée 16t trong pham vi toc do v cong sudt [om.

* Nhuoc diém:

- Ché tao khé. doi hoi do chinh xdc cao, gid thanh cao.

- C6 tiéng 6n khi lam viée véi toc do quay lén.

- Chiu va diap kém. Cham séc, bao quan phuc tap.

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

a) Khdi niém veé truyen dong 1V-BY

Truyén dong TV-BV gdém ¢6 truc vit s6 1 va binh vit s6 2. duoc ding d¢ tuyén
chuyén dong gitta hai truc chéo nhau mot géc 12 90° (hinh 1.4). Truc vit [a true hith tru
c6 che tao dudng ren vit trén mat tru cua truc. Ren nay an Khdp vaéi cdc rang codang
cong ctia binh vit, hinh (1.4a). Do do6 truyen dong TV- BV chi lam vice khi true it la
chu dong va banh vit 1a bt dong. Neuoc lai, né khong lam viée (khong quay duoc nhiv

kha nang tu ham cta ren vit.
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b)
Hinh 1.4, Truven doig tric vir - banl vir

I Cac thong o coban cia truven dong TV-BV.

- SO moi ren trén true vit 7., thong thuong: 7, = | + 3.

Tren may xay dung thuong s dung true vitco: 7, = 1.

- SO rang tren bianh vit Z, ¢6 the 161 100 rang.

- Ty sO truven:

n,
bpy = =
n. 7,

n,. 7, - toc dd quay va sO maon ren cua truc vit:
n.. 7. - to¢ do quay va so ring cua banh vit.
Thuong 7, = 1 va Z, ridt Ién nén truven dong TV- BV ¢d ty 86 truyén 16n.

- Bude ren trén true vit (1) bang bude rang cua banh vit do trén vong tron chia, ¢6 don
Vi

- Mo dun doc cua true vit bang mo dun ngang ctia banh vit:

N === fmin)

b

- buong kinh vong tron chia di qua tam an Khdp gitia ren truc vit va cdc rang cua
banh vit dudic xXde dinh theo cong thic:
d,=m.Z, (do1 vai true vit):
dv=m.Z. (do1 vér banh vit).

- Khoang cach gitta duong tam true vit va tam hdnh vit:




trong dé: a - GAc nang cuta ren truc vit;
m - modun doc cua truc vit.
- Diéu kién tu him cua truyén dong TV-BV:
tgo < tgp
Hay: tga < f (1-11)
trong dé: o - géc nang cua ren truc vit;
p - gbc ma sét trong cla vat liu dugc dung dé ché tao truc vit;
f - hé s6 ma st trong cla vat liéu dugc dung dé ch€ tao truc vit.
) Un nhieoe diém ciia truyén dong TV-BV
* Uu diém:
- C4 ty s6 truyén 16n, nén cd thé truyén momen xoén I6n.
- C6 kha nang tu ham (duy nhat truyén dong TV-BV ¢ kha nang nay).
- Tuy 12 truyén dong an khép nhung khong gay tiéng 6n khi 1am viéc nhu TDBR.
* Nhuoc diém:
- Ché tao khé khan, phiic tap, lai ding hop kim cla kim loai mau (déng thanh) dé ché
tao banh vit nén gia thanh cao.
- Do ¢6 hién tuong trugt gilia ren truc vit va rang banh vit khi lam viéc nén hic¢u sudat
thap hon cac truyén dong an khdp khac.
1.3.2.5. Truyén dong xich (TDX)
a) Khdi niém vé truyén dong xich
Truyén dong xich la truyén dong an khép gidn ti€p, dugc dung dé truvén chuyén
dong giira hai truc cdch xa nhau (hinh 1.5). Trong TDX ¢6 thé ding mot dia xich chi
dong s6 | va mot dia xich bi dong s6 3 hoac mot dia xich chu dong va nhicu dia xich bi
dong (2 + 4 dia) dé thay déi ti s6 truyén khi can thiét. Khi d6, xich phéi vong qua dia
cang xich trung gian dé xich khong bi chiing. Day xich s6 2 vong qua hai dia xich va an
khép véi rang cua dia xich.

b) Cdc thong so co ban cita TPX:

- Tv s0 truyén cua TDX:
n, 72,

|, =—=

X
n, 27,

- Dudng kinh vong tron chia cba céc

dia xich:

Hinh 1.5. Truyén dong xich
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Véi dia xich chu dong: d; =—:
. T
ShiEs
Z
f g e v aa t
Véidia xichbidong: d, =——.
-
sin -~
Z,

trong dé: t - budc xich;
n,. Z, - toc do quay va s6 rang cla dia xich chi dong:
n,, Z, - tdc do quay va s6 rang cua dia xich bt dong:
- Khoéng céch giita hai truc ma TDX ¢6 thé truyén duoc chuyén dong quay:
A = (30 - 50)t.

¢) Un nhutoe diém ciia TDX:

* Uu diém:

- C6 thé truyén chuyén dong giita hai truc cach xa nhau.

- C6 hiéu sudt twong déi cao vi khong bi trugt nhu truyén dong dai.

- Luc tdc dung lén truce va o truc cua cdc dia xich nho hon so vdi truyén dong dai vi
khi chua lam viée, sich khong can ¢d fuc cang ban ddu nhir day dai.

* Nhuoc diém:

- Dot hoi do chinh xdc ché tao va ldp rdp cao hon vi gid thanh dat hon so véi truyén
dong dai.

- Cé nhiéu tiéng 6n khi lam vice, nhat 1a khi quay véi t6c do lon.

- Cham sdc bao quan phic tap hon so vdi truyén dong dai.

1.3.2.6. Hop giam téc

a) Cong dung cria hop giam toce

Hop giam téc duge dat gitta dong co v ¢ ciu cong tic cla mdy xay dung dé truyén
chuyen dong, dong thoi giam téc do va taing moémen quay tir dong co dén céc co ciu do.

Vi du. Trong co cau nang vat cua can truc ¢hinh 1.6¢), hop giam téc duge dat gitia
dong co M v tung cudn cdp T dé truvén chuvén dong quay va ting moémen quay tir
dong co dén tang.

bi Cau tao hop giam 1c (hinh 1.6)

Trong hop giam t6¢ ¢6 truc chu dong C; truc bi dong B vi cac truc trung gian. Trén
cdc truc do ¢6 1ap cde bo truyén bdnh rang hinh tru hoidc banh ring hinh nén (bdnh rang
cha dong luon luon nho hon banh ring bi dong) hodc bo truyeén truc vit - banh vit. Tuy
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theo yéu cau vé gid tri moémen xoan cua cdc co cu ma ngudi ta dung hop giam tdc mot

cdp hoac nhiéu cap vdi cdc ty s6 truyén Khdc nhau,

CJ: C:: L2 Z;
y R y |l l
oT | L =] 7 1
z Z. TB

L
L4l

L i i1} {
L 13r 1

x
A

c) N . ! C-N*- (7 !
\‘/ B
—

L
12777 % ] L )%
b [ ——t | ——

N
Ik

e

Hinh 1.6. Cac loai hop giam toc

Nhirng hop giam to¢ ¢6 ty s6 truyén i = 8 + 10, thuong 1a hop giam toéc mot cap (1t
la trong hop giam tde chi ¢é mot ¢ip binh rang) nhu hinh 1.6a;

Khi can ty so truyén i = 10 = 50, thudng dung hop giam 16¢ hai cap (idc la trong hop
giam téc ¢d hai cap bdanh rang) nhu hinh 1.6b va ¢ Khi ty s0 truyén i > 50 thudng dung
hop giam toc truc vit - bdnh vit (hinh 1.6d) hoidic hop giam toc banh rang 3 cip (trong
hop giam 16¢ ¢d ba cap banh rang) nhu hinh |.6e.

Ngoai ra, trén mdy xay dung. nguoi ta con st dung hop giam téc hanh tinh. Loai
nay c¢6 kich thudc nho gon va hi¢u suil cao hon cic hop giam 10c véi cdc banh rang
thong thuong.

Cic hop giam 16¢ néi chung dé dang duge tiéu chuan hda, nhd vay tao diéu kién
thuan l¢i cho viéc lap lan viu ché tao hing loat hop gidm téc.

) Xec dinh 1y 6 truyén ciia hop gidm t6¢:

+ Néu biét t6c do quay cua cdc truc trong HGT thi ty $6 truvén cta hop giam toc
duoc xdc dinh nhu sau:
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o=l TR OB T (1-12)

n, n n, ng ng
trong d6: Chi s6 | duoc ki hicu 14 truc déu tién hay truc chi dong (truc vao) cua hop
giam toc:
Chir “B” dugce ki hiéu 12 truc bi dong hay la truc cudi cliing (truc ra) cua HGT;
n,. ng - toc do6 quay cua truc chu dong va truc bt dong;

n,, N,.... 0, - toc dé quay cla cdc truc trung glan.

Rl

+ Né&u biét s6 rang cla cac banh riang trong HGT: z,, z.. Z. Z,... thi ty s6 truyén cua

hop giam toc duge xdc dinh nhu sau: i, = 1. 1, ... 1,

Vi hop giam 8¢ hinh (1-6b), ty & truyén ctia hop giam toc:

L, =11, = - '3—
7, 7,
vi DU THUNHAT

(Thue hanh tinh toan truyén déong co khi)

Cho sg d6 dan dong tang chu dong cua bang tai nhu hinh vé duéi day. Biét:
- Cong sudt trén truc ra cia hop giam toc (truc cua tang chi dong): N, = 6,5 kW;
- Toc do quay truc ra ctta hop giam toc: n, = 125 vong/phut;
- Budng kinh bdnh dai chu dong: D, = 200 mm, banh dai bi dong: D, = 400 mm;
- Ty 6 truyén cta hop giam toc mot cap banh rang tru véi rang thang: i, = 4;

J il (its) 7 | & g =3 h
- Hiéu suat cha bo truyén dai hinh thang: n, = 0.95;
- Hicu suat cia hop giam téc (g6m bo truyén banh rang va céc 6 truc) i, = 0,92.

T S =} : J & 3 h
Tinh cong sudt va toc do quay cua dong co dién, tir d6 chon dong co dan dong cho
tang chu dong cua bang tai.

Truyén dong dai

D, hinh than . D
DR ’ 9 ===~ Hop giam toc mot cap
- , / — banh try rang thang
VR B
|
S
Pong co dién —le |
- ' '
n ! I . I
i . | i |
‘ " | S
i 4 H '

Bang g-—ﬂ:;__xTang ¢hi dong
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Bai gidi:
1. Xdc dinh cong sudt dong co dién.

Cong suat yéu cau cua dong co duoge xdc dinh theo cong thic:

N
N, =—=L (1-13)
n
trong d6: N, - cong suat trén truc ra cua hop giam tdc (truc cia tang chu dong). Theo
dau bai:
N,=6.5 kW;

n - hiéu suat chung cua co cau:
n=nm, =095 092=0,874
Thay céc s6 liéu trén vao cong thitc (1-13), ta xdc dinh dugc cong suat yéu ciu cua

dong co:

=20 g saw.
0.874

2. Xic dinh 1oc do quay ciia dong co dién
Toc do quay cua dong co dugce xic dinh theo cong thic:
ng=n,1 (1-14)
Trong cong thac (1-14):
N, - téc d6 quay truc ra cla hop giam tdc, theo dau bai: n, = 125 vong/phut;
I - ty O truyén chung cua co ciu:

D, :@-4:8
100

=i, Q= —2-i,

D,

Thay gid tri clia n, va i vao cong thirc (1-14), ta xdac dinh duoc t6¢c dé quay cta dong
codién:
n,= 125.8 = 1000 vong/phtit.

Dua vao cong sudt va toc do quay cua dong co vira tinh & trén, ta chon dugce dong co
dién dan dong co cdu. Khi chon dong co, c¢én luu ¥: Pong co dugc chon phai ¢ cong

sudt can thiét N, > N, va téc do quay gan véi gid tri n,vira tinh & trén.
Tuy nhién, khi chon cong suit dong co, cho phép vuot tai 5 - 10%.

Theo nguyén tac dé, tra bang 1.1, ta chon dong co dién khong déng bo nhan hiéu
13256/965 c6: Cong sudt Ny = 7,5kW va téc do quay n, = 1000 vong/phut.
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Bang 1.1. Pong co dién Khong dong bo kiéu 4A

Lot s

Cong suat. | S6 vong quay dong co . vong/phiit
Ny kW 3000 1500 :000 750

053 71A2/2840 71A4/1390 T1AG/910 80B8/700
07 71B2/2810 71B4/1390 7136/900 90LAS8/700
L S0A2/2850 80A4/1420 S0AE/91S 90LB8/700
s 80B2/2850 S0B4/1415 90B6/920 100L8/700
Y 90L.2/2840 90L4/1425 YOLE/935 1 12MAB8/700
N 100S2/2880 100S4/1435 LOCL6/950 | 12MBS8/700

4 100L2/2880 100L4/1430 [12MA6/950 13258/720
55 1 12M2/2900 112Md/1445 112MB6/950 132M8/720
; 7.5 132M2/2900 13284/1455 1 3256/965 160S8/730

1 B2M2/2900 | 132M4/1460 16086/975 160MB/730
05 160S2/2940 160S4/1465 160M6/975 180MB/730
185 L60M2/2940 LGOM4/1463 180M6/975 i
Y 18052/2045 18084/1470 : : | :
30 180M2/2945 | 1ROMA/1470 T -

1.3.3. Cac chi tiét dac trung va cum chi tiét dung trong TDCK

1.3.3.1. Truc (hinh 1.7)

a) Cong dung cua truc:

Truc duge ding dé dd cic chi tict mdy ldp trén truc hodc dé€ truyén moémen xoan cho

cic chi tiét mdy lap trén truc nhu cdc banh dai, dia xich, banh rang, banh vit.... Truc cé

theé dam nhiém mot trong hai cong dung néi trén hay lam ddng thdi cd hai cong dung.

b) Phan loai truc:

* Theo dic diém chiu tai trong tic dung lén truc cé:

+ Truc tdm 1a truc chi chiu momen uén.

+ Truc truvén la truc chiu ca momen uon va momen xcin.

* Theo hinh dang tiét dién cua truc co:

+ Truc tron (hinh 1.7a) la truc ¢6 duomg kinh khong thay déi trén suét chiéu dai cua

no. Truc tron ¢6 uu diém dé ché tao, song khong hop Iy vé su thay déi tai trong tdc dung

lén truc. Toan bo chiéu dai truc duge ché tao vai tiét dien khong doi va béang tiét dién

nguy hiém (tigt dién 16n nhat) cua truc. lam tang khoi luong truc, ling phi nguyén vat
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lieu va lap rdp kho khan. Vi viy, n6 chi duge diung ¢ nhitng moi ghép don gian, truc cé
chiéu dai nhd.

+ Truc bac (hinh 1.7b) 1A truc c6 dudng kinh thay do6i trén chiu dai cia truc. Tuy
truc nay ch€ tao phitc tap hon nhung né khic phuc duge cdc nhuoe diém cua truc tron
nén né duoc dung phd bién trén mdy xay dung.

+ Truc mém cé cau tao dic biét. nd dugce ché tao 1 cic soi day thép ¢ cudng do cao
cuon lai nhu 10 xo nén nd ¢é do bén cao khi chiu xoan. Truc mém thudng duoc dung
trong may dam dui dé dam bétong.

S —— S ——————— G— N

¢)

—3

A-A , . ‘/ // Z72 _:; )
EE’W‘ ] 3 /r///é

®E V0
I~ V2 %74

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

* Theo dang duong tam cuia truc cé:

+ Truc cé dudng tam 13 dudng thang: Truc tron, truc bac...

+ Truc ¢6 dudng tam 1a dudng khuyu (hinh [.7¢). Truc khuyu chuyén dung trong cdc
dong cao dot trong.

Trong céc loai truc néu trén, truc bac (hinh 1.7b) duge su dung rong rii nhat trong
mdy xay dung. Cau tao ctia nd gom cdc phan sau:

- Than truc s6 2 dé lap céc chi tiét mdy trén truc. Vi du: Bénh ring.

- Ngéng truc sé 1 1a phan truc dugce lap véi 6 truc.

- Vai truc (hay go truc) s6 3 dé dinh vi cdc chi tict mdy lap trén truc.
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D¢ ¢o dinh céc chi tiét mdy, khong cho ching di trugt doc truc, thuong dung vai truc
(hayv go truc): bac chan: dai 6c lap & dau truc...

c) Mot ghép bang then va then hoa (hinh 1.7d)

Then 1a mot chi ti€t mdy dugc dung trong cdc moi ghép dé truyén momen Xoédn (i
truc sang chi tiét mdy lap trén n6 (vi du banh rang) hoac ngugc lai.

Moi ghép then ¢6 hai loai chinh: Then thuong 2 (xem mat cit B - B cua hinh 1.7d) va
then hoa 4 (xem mit cat A - A cua hinh 1.7d). Trong ddé. then hoa dugc ché tao lién véi
truc, né cé tiét dién ngang nhu mot bong hoa nhiéu cinh (moi cdnh hoa la moét then)
(xem mat cat A-A trén hinh 1.7d). Then hoa dugc dung trong cac méi ghép ma chi tiét
mdy lap trén truc vira quay ciing véi truc va vira thuong xuyén di chuyén doc truc trong
khi lam viéc.

Vi du: Truc dé lap cdc bdnh rang gai s trong hop s cua 6 16, mdy kéo,va cdc loai xe
gan mdy hodc truc bt déng cua cdc loat ly hop. ..

So vdi then thudng, then hoa truyén duge momen xoian 16n hon va ddm bdo do déng
tdm gilia truc va chi tiét mdy lap trén truc t6t hon khi chi ti€t may dé di chuyén doc truc.

1.3.3.2. o truc

a) Cong dung cua O truc

0 truc duge dung dé dd truc, tiép nhan cac luc tic dung Ién truc va truyén qua than
mdy xuong bé mdy. Nho ¢d 6 truc ma truc duoc dinh vi & vi tri nhat dinh. Néu 1a truc
truyén thi né con dugc quay quanh mot dudng tam di dinh ciling nhd 6 truc.

b) Phan loai 6

* Dua vdo dang ma sét trong 6, ¢6 hai loai:

Loai ¢ lan (hinh 1.8a) va 6 truct (hinh 1.8b).

* Duya vao dac diém chiu luc c6:

-0 d6: La 6 chi chiu luc hudng tam.

e} chin: La 6 chi chiu luc doc truc.

-0 d5 - chin: 1a 6 chiu ca luc hudng tam va luc doc truc.

Trong mdy xay dung & d& thuong dung dé d& céc truc ma trén d6 1ap banh rang hinh
tru c6 ring thiang hoic banh dai, dia xich, puly...; 0 d5 - chan dugc dung dé d& cdc truc
trén d6 lap banh rang nghiéng hodc rang chir V va rang cong.

¢) Cdu tao clia 6

* Cau tao 6 lan nhu hinh 1.8a, gém:

Vong ngodi 1, vong trong 2, cdc con lan s3 3 va vong ngan cdch 4 dé giit cho cdc con
lin s6 3 ludn cdch déu nhau va khong bi x6 léch trong khi lam viéc.
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Khi 6 1an 1am viéc sé ¢6 cdc trudong hop sau xay ra:

Vong ngodi quay cung véi chi tiét mdy 1ap trén truc, vong trong ¢ dinh voi truc. Vi
du: O d& truc cdc banh xe cua xe honda hoac xe dap.

Vong trong quay clng vdi truc va chi tiét mdy lap trén truc. vong ngoai ¢6 dinh véi
than may.

Vi du: O dd truc dé lap cic banh rang trong hop s6 cua xe honda hoac 6t6, mdy kdo.

Tuy theo tinh chat chiu luc clia 6 ma con lan cua 6 lan c6 nhiéu loai: Hinh cau, hinh
nén cut, hodc hinh tréng. hinh dia, hinh kim...Cé thé ¢6 mét day hoac hai day con lan
trong mot 6.

So véi 6 truot, & lan ¢6 cac uu diém: Hé s6 ma sdt nhd hon (5-10) 1dn so véi 0 trudt.
Cham séc, boi tron don gian hon, khong dung hgp kim cla kim loai mau, mic do tiéu
chuin héa va tinh lap lan cao. Vi vay. 6 lan duoc diing phd bién trén mdy xay dung.

Tuy nhién, 6 lan ¢6 nhuoc diém: Lip rdp khd, doi hoi do chinh xdc cao, ¢é duong
kinh 16n hon va gid thanh ch€ tao cao néu ché tao véi s6 luong khong 16n.

Hinh 1.8. Cdc loar & triuc

* Ciu tao O uav

C6 hai loai 6 tuw U ghep va 6 nguyén.

Cau tao 0 ghép duuc mo ta trén hinh 1.8b

Bo phan chinh cha 6 truot 12 16t 6 (hay con goi 1a bac) s6 2. N6 dugc ché tao bing
hop kim cua kim loai mau va gém hai nlra. Lot 6 duoc dat & bén trong than 6 s6 1. Than
0 cling duge 1am thanh hai nlra va duge ghép lai véi nhau hing cédc bulong 3. Cic hu
long $6 4 dé lap 6 véi than may.

Ngoai ra con ¢é 0 nguyén vdi 161 ¢ 13 hac nguvén hinh tru réng. Than ¢ cling duoc
lam lién thanh mot khoi
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Trong hai loai 6 truot néu trén, 6 ghép duoc dung phé bién hon trén mdy xay dung vi
khi lap vdi truc thi 6 ghép duoc lap dé dang hon so vdi 6 nguyén.

Hién nay. trén mdy xay dung, 6 truot dugc sir dung it hon ¢ lan. N6 thuong dugc
dung dé d& nhiing truc quay véi toc do cham va chiu tai trong 16n.

1.3.3.3. Khop noi truc

A. Cong dung: Khép néi duge dung dé néi hai truc hoac cdc chi tiét may quay véi
nhau: dong thot dé truyén momen xoédn, déng mo cic ¢d ciu. giam tai trong doéng ciing
nhu va dép tac dung 1én truc va dam bao an toan cho mdy khi qui tai. ..

B. Céc loai khép noén:

Theo cong dung. cdu tao va nguyén ly lam viéc. khép néi gém ¢é:

a) Khép noi chdr:

Khép néi chat thuong duge diing dé ndi chat hai truc déng tam véi nhau. Vi du: Néi
hai truc ngan dé tao thanh truc dai vi néu 1am truc lién thi né dai qud, ché tao, van
chuyén vi lap rap sé& rat khé khan.

Trong cdc khdp noi chat, nguot ta thuong dung khép néi 6ng (hinh 1.9a). Hai dau
truc | vi 2 dong tam véi nhau, cung dugc lap vao trong ong 3. Ong nay duoc lap c6 dinh
voi dau cua hai true bang chot s6 4 hoac bang then. Chuyen dong quay duoc truyén tir
truc 1 qua chot so 4 (hoac then) va dng 3 sang truc 2.

Ngoai ra. con ¢6 khdp ndi chat kiéu dia. N6 gom hai dia ¢6 moayo cua ching duoc
lap bang then hoic lap ¢6 do doi va6i dau clia hai truc. Hai dia nay duoc lap chat véi nhau
bing cac bulong.

b) Khop noi bi:

Nho ¢6 kha ning bu lai sy sai lech vé tam giita hai truc ma khép néi bi duge diing dé
noi hai truc khéng dong tam hoac ¢é dudng tdm nghiéng véi nhau mot goc o < 40"
Khdp noi bu gém céc loal sau:

* Khép dan héi (hinh 1.9b) gém ¢6 hai nira khdp s6 1 va 2, duge lién két véi dau cha
hai truc bing then va duoc néi véi nhau bang cic chdt s 4. Dau hinh con cha chot 4
dugc bat cing véi mot nita khdp (thudng 1a nira khdp bén trdi). dau kia cua chét ¢6 dang
hinh try, dugc lap vao 16 cua nua khdp con lai: xung quanh phan chét hinh tru cé boc
vong dan hoi s6 3, dugc lam béng cao su chiu nén. Momen xoan dugc truyén tir nira
khép nay sang nura khdp kia la nho cdc chot lién két hai ntra khdp véi nhau.

Khép dan hoi vu viét hon cdc khdp néi khéc la ngoai cong dung noi truc, khép dan
hoi con ¢o the giam tai trong dong va va dap tdc dung lén truc, ngan ngira cong hudng
do truc bi dao dong xoan, dong thoi né cling ¢6 khd nang bl trir su sai léch nho vé
duong tam gitra hai truc trong khi néi. Cé duge cdc uu diém d6 1a nho khép dan hoi ¢6
cdc vong dan hoi so 3.
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* Khép cdac dang (hinh 1.9c, d), duge dung dé noi hai truc ¢é dudng tam nghiéng vdi
nhau mot gdc & < 40", Nira khdp cdc dang s6 3 duoc lip vdi dau truc s6 1. Nira khdp cdc
dang s6 4 dugc lap véi dau true so 2. Hai nira Khap nay dugc lién két vdi nhau bdi truc
chir thap 6 S va 6.

N¢u chi dung mot khop cdc dang dé néi hai truc (hinh [.9¢) thi truc chil dong | quay
vGi toc do déu nhung truc bi dong 2 sé quay véi toc do khong déu. Con néu dung hai
khap cdc dang (hinh 1.9d) lap qua truc trung gian 2 thi truc bi déng s 8 s€ quay véi t6¢
do deu va cang van t8c gée vai truc chu dong 6 1. néu 9, = 9,.

Khép cdac dang thuong duge su dung trén 610, may kéo va cidc mdy xay dung di
chuven bing banh hoi dé truyén chuyén déng tir hop so hoic hop phan phdi mémen dén
cic ciu chu dong.

Neoai khdp dan hoi va khdp cac dang. trong khép néi bu con ¢6 khép ndi xich.

Khép noi xich (hinh 1.9¢) gém c6 hai dia xich I via 2 ¢6 s6 rang va dudng kinh nhu
nhau lap véi hai dau truc A va B bang then. Mot vong xich 3 an khdp véi ring cta ca hai
dia xich nav. Khép noi xich thuong duoc dung trén xe lu te hanh dan déng chung.

o)Ly hop:

Ly hop (hinh 1.9¢) ciing 1a mot loai khdp néi. N6 ¢ dia chu dong s6 1 thudng duoc
lip ¢O dinh véi dau truc dan A, con dia bi dong 2 di trugt duge trén truc bi dén bang then
hoa hodc then dan hiéng dé dong ma ty hop. Ly hop khic khdp néi & chd: N6 ¢6 the néi
hodc tich hai truc bat ky ldc ndo ngay trong khi hai truc dang lam viéc. Con cac khdp
noi noi chung (nhu da trinh bay & trén), ching luon luon noi hai truc véi nhau trong khi
hat truc dang lam vice. chi tach hai truc khi can phai stra chira hoac thay thé truc.

Dua vao nguyén 1V va dic diém lam vige, ly hop duoc chia thanh:

Ly hop ma sat va ly hop an khdp gifta cdc rang hoic cac vau véi nhau.

Ly hop ma sat truyén momen xoan nhd luc ma sdt sinh ra trén cdc bé mat ma sat. Tuy
theo hinh dang bé mit ma sit, c¢é: Ly hop ma sat dia. ly hop ma sdt nén cut, ly hop ma
sat hinh tru.

Ly hop ma sdt dia ¢ thé c6 mot dia bi dong (xem hinh 1.9g) hodc nhiéu dia bi dong
(hinh 1.9h) wy thuoc gid tri momen xoan ma né phai truyén. Khi can truyén momen
xoin 16n thi ding v hop nhicu dia bi dong va nguoe lai.

Ly hop ma sdt c6 uu diém: Truvén luc ém, ¢é kha nang dam béo an toan cho may khi
qua tai nhung truyén duge momen xoin nho hon so véi lv hop an khép.

Ly hop ma sat thuong duge dung trén 6t6. mdy kéo. Ching cé loat luén ludn dong
(thudng duge dung trén 616 va may kéo banh hoi) va loai luon luén mo (thudng duge
dung trén may kéo binh xich cé cong suat 16n).

Ly hop vau truvén duoc momen xoin 16n hon so véi ly hop ma sdt nhung khong trugt
duoc khi qui tai. N6 thuong duoc diing lam ly hop chuyén hudng clia cic loai mdy dao

mot gau banh xich dan dong chung.
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1.3.3.4. Cdc loai phanh

a) Cong dung va phan loai:

* Cong dung:

Phanh dugc diing trén mdy xay dung dé han ché t6¢ do hodc dimg han chuyén dong
quay cua cdc chi tiét va cac cum chi tiét may nhu truc quay, tang quay, mam (hodac ban)
quay... va dé han ché t6¢ do hoac dimg hian chuyén dong tinh tién ctia co cdu di chuyén
may xay dung néi chung ciing nhu co ciu di chuyén xe con mang vat nang ciia mot s6
loai cén truc.

* Phan loai phanh:

- Dua vao cau tao bo phan lam viéc, phanh gdm c¢6: Phanh ma va phanh dai.

Phanh ma thuong dugc dung trén nhitng mdy xay dung dan déng dién. Phanh dai
thuong dugc dung trén cdc mdy xay dung cé cic co cau duge dan dong chung tir mo
dong co.

Phanh mad {ai chia thanh hai loai:

+ Phanh ma dién - tu.

+ Phanh ma dién - thuy luc.

- Dua theo nguyén ly lam viéc ¢6 phanh thuong md va phanh thudng dong.

Duéi day, xin gidi thiéu cdu tao va nguyén ly lam viéc cta mot so6 loai phanh dang
duoc su dung trén may xay dung.

b) Phanh ma dién - tir (hinh 1.10a):

Pay 1a loai phanh thudong déng. Khi chua lam viéc, do bi chan boi cdc dai 6¢ s¢ 10,
dau bén trai cua 10 xo chinh s6 8 ti vao 6ng 13, luén luén mudn kéo tay don 3 va ma
phanh 2 ép vio banh phanh 1. Mat khéc, dau bén phai cla 10 xo 8 luén luon muén day
dai 6¢ 10 va thanh 14 di sang phai, qua dai 6c 12, kéo tay don 5 va ma phanh 4 ép vao
banh phanh 1. Nho vay, phanh ludn luon & trang thai dong.

Khi co cau lam viéc, nam cham 6 ¢é dién va co tir tinh. Do dé nam cham s€ hut
miéng thép 16 gin ¢ diau dudi cua tay don 7, day thanh 14 sang trdi. Dudi tic dung cua
[0 xo phu 9, tay don 5 kéo md phanh 4 tach khoi banh phanh 1. Mat khac. dudi tac dung
trong luong nam cham, tay don 3 va ma phanh 2 ciing tich ra khoi banh phanh dén khi
cai han ché€ hanh trinh 15 cham vio dé€ phanh phia dudi. Khi dé. phanh dugc md dé co
cau lam viéc binh thuong.

Momen phanh dugc di¢u chinh bing dai 6¢ 10, con hanh trinh phanh duoc diéu ctinh
nho dai 6¢ 12 va cdi han ché hanh trinh $6 15.
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Hinh 1.10. Cac loai phanh dimg trén may xay dimg

) Phanh md dién - thuy hee (hinh 1.10b)

Day ciing 1a loai phanh thuong déng. Nguyén Iy Lum viée cua né nhu sau:

Khi chua lam viéc. 10 so 6 bi nén boi dai 6c 9. dudi tic dung luc day cua 1o xo 6.
thanh truyén 5 bi kéo di xuong lam xuat hién luc phanh P & ddu trén cua cac tay don 3.
Cic luc nay ép cac mi phanh s6 2 vio sat banh phanh s6 | dé ham banh phanh. Do d6
phanh luén dugce doéng.

Muon m¢ phanh. ngudi ta cho con day thuy luc 7 lam viéc, day déu trdi cla thanh
truyén 5 di lén, 10 xo 6 bi ¢p lai, qua don bdy 4 va 3 |am md phanh bén phai tich ra khoi
banh phanh dén khi cdi han ché hanh trinh sé 8 cham vao dé¢ phanh thi ma phanh bén trdi
duoc tach ra khoi banh phanh. Khi d6 phanh dugc mé dé co cau lam viéc binh thudng.

Cic dai 6¢ s6 10 trén thanh day 4 va cai han ché hanh trinh s6 8 dugec dung dé
di¢u chinh khe hd e gita md phanh va bdnh phanh. déng thdi dé cdc ma phanh md déu
sang hai bén.

Muén diéu chinh mémen phanh thi xiét chat hoac néi [6ng céc dai 6¢ 9 dé diéu chinh

luc nén cua lo xo 6.



) Phanh dai (hinh 1.10¢)

Phanh dai gébm cé day dai s6 1 bao quanh banh phanh s6 2. Mo men phanh duoc o
ra [a do luc ma sdt giira dai va banh phanh. Dai dugc ché tao tir thép va trén bé mat lam
viée clia né ¢ gin 16p da hodc amidng dé tang ma st gilta dai va banh phanh. Khi co
ciu chua lam viéc, nho trong lugng cla doi trong 5, tay don 3 va mi€ng ngam 4 sinh ra
luc dé kéo tay don 3 di xuong lam cho day dai 1 6m chit 1dy banh phanh 2. nghia la
phanh thuong dugc dong.

Khi co cau lam viéc, nam cham 6 ¢6 dién va ¢6 tu tinh. Nam cham s¢ hut micng
ngam (bang thép) s6 4 d€ nang d6i trong va tay don 3 lén 1am cho day dai 1 tich khoi
bianh phanh 2. Lic dé phanh dugc mo va co cdu lam viéc binh thuong.

1.4. TRUYEN PONG CAP

1.4.1. Khai niém ve truyén dong cap

Truyén dong cip gébm c6 i két hgp véi palang cdp dé nang (ha) vit theo phuong
dimg hodc kéo xe mang vat nang di chuyén theo phuong ngang. Déi khi, ngudi ta con
dung truyén dong cap dé dan dong co ciu quay clia mot s6 loai may xay dung.

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

Hinh 1.11. Truyén dong cdp.
1- Tang nang vat; 2- Cac puly doi hudng cdp ndm ngoai palang:
3- Palang cdp nang vat.; 4- cdp thép; 5- Cum puly di dong cha palang

Cac bo phan chinh cta truyén dong cap gém c6:
Cap thép. cac puly c6 dinh va di dong, tang cuén cdp, palang cap.
1.4.2. Cap thép

So do ciu tao cua cap thép dugc thé hién trén hinh 1.12. Trong do, hinh 1.12a mo ti

mit cat ngang cua cdp. Ciu tao cia cdp gom:

o
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Cdc nhdnh cdp s6 1 duoc bén ti cdc soi day thép ¢ dutng kinh tir 0,5 dén 2mm (co
th¢ t61 3mm) véi gidi han bén kéo cao: 1600 - 1800 N/cm:*; Cac nhdnh s6 I lai duge bén

véi nhau quanh 181 s6 2.

Hinh 1.12. Cdu tuo cuia cdp thép

L6i nay duoc lam tir day day hoac day gai dé cho cdp mém. dé uén khi vong quanh
tang hodc puly. Bong thoi 161 s6 2 con ¢6 tac dung tich 1 ma, dé tu boi tron cho céap
trong qud trinh lam vi¢c. Bén ngoai cac soi day thép duoe trang 16p kém dé chong ri.

Tuy theo cach bén cdp. ¢o hat loat:

Cap bén xuoi ¢é chi¢u bén cua cac soi thép trong timg nhdnh cung chiéu véi chiéu
ben cua cac nhanh quanh 161 so 2 thinh 1.12b). con néu ching nguge nhau thi do 1a cap
bén chéo hay con goi 1 cdp bén nguge (hinh 1.12¢).

Trong do. cdp bén chéo ¢6 do cimg 1dn, khong bi bung ra va khong bi xoan lai khi
lam viée nén duge ding phé bién trong cdc co ciu nang cua céc loai may xay dung.

Tuy nhien ¢dp ben chéo ¢6 1oi tho khong cao bang cip bén xuoi.

Cdap bén xudi hay bi bung ra hoiic bi xoin lai nhat [a khi vat nang dugc treo trén mot
day cdp. Vi vay, cdp bén xuoi chi duge dung dé ching budc vit nang hodc nang vat theo
dan hudng trong cdc loai mdy van thang (thang nang). Song cdp bén xuéi cé uu diém la
mém va ¢6 ol tho cao hon cdp bén chéo.

1.4.3. Puly

Puly 12 binh xc ¢6 ranh dé cdp vong qua khi can thay doi hudng cdp hoic thay doéi
luc cang cua cdp.

Tuy theo cong dung. ¢6 hai loat puly duogc diir g trén may xay dung:

+ Pulv ¢o dinh dé doi hudng cdp ¢hinh 1.13a).

Trong trudong hop nay luc cang cdp: S, =—.

n p!

+ Puly di dong dé giam luc cing cap (hinh 1.13Db).
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Q

Luc cang cap: Sy =——.
21,

trong do: n, - Hiéu sudt cua puly.

Ngoai ra con ¢6 puly can bang duge diing trong cdc palang cdp.

Hinh 1.13. Cdu tao puly

Cau tao cua puly dugce thé hién trén hinh 1.13¢. Céc thong s6 co bin cta puly gém cé:

- Chiéu sau h cta ranh dat cap phai dam bao sao cho cap khong bi tudt ra khoi
rinh puly khi vat nang bi lac hoac quay trong qud trinh nang (ha). P¢é thoa min dicu
kién do thi:

h=(1.5+ 2,5,
trong dé: d_- duong kinh cép.

Mot s6 truong hop dac biét, vi du: Puly & dau can ctia cdc loai can truc, mdy dao giu
day hoac mdy dao gau ngoam diéu khién bing cap. thudng ¢é rinh sau hon: h = 3d..

- Géc nghiéng gitra hai thanh bén cua ranh puly:
¢ =40 - 60"
Khi ¢ = 60" thi géc léch B cho phép gilta cap va mat phang pulv [a f= 6,
D4y ranh puly 1a mét cung tron ¢é bén kinh: = (0.5 + 0.6)d.. -
Do md hay chicu réng phia trén cta ranh puly: b= (2 + 2.5)d,.

Puly dung trong mday xay dung c6 ché do lam viéc nhe va trung binh dugc dic wr
gang xam. Khi ché dé lam viéc nang va rit nang thi puly dugc dic tir thép duc.
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1.4.4. Tang

Tang duoc ding dé cudn cdp. bién chuyén dong quay cla tang thanh chuyén dong
tinh tién cua cap. dong thoi truyén luc téi cdp va cdc bo phan khdc.

1.4.4.1. Céu tao cua tang

Tang ¢6 dang hinh tru. hinh con hoac hinh tru ¢é dudng kinh thay déi. Dugc dung
pho bién trén may xay dung la tang hinh tru (hinh 1.14).

Tren tang ¢6 the quan mot 16p cédp (hinh 1.14a) hodc nhi¢u I6p cdp (hinh 1.14b).

Trong dé. tang quin mot 16p cdp dugc dung phé bién hon trén may xay dung.
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Hinh 1.14. Cdu tao ciia tung

Khi tang quan mot 16p cdp thi bé mat tru cha tang duge ché tao ranh (hinh 1.14a) dé
cho cdp ndam vao dé, cdc vong cip khong tiép xic vdi nhau dong thai tang dién tich tiép
X4Uc gitia cdp va tang, tranh hién tugng cdp bi truot doc theo be mat tang, Nho vay, ciap
khong bi mii mon va tang tuéi tho cho cap.

Tang quan nhicu I6p cdp (hinh 1.14b) thudng duge st dung khi dung luong cap 16n,
nhung cac kich thude cta tang lai bi han ché.

1.4.4.2. Cdc thong so co ban cua tang

) Dung luong clia cdp cuon vao tang nhiéu ldp cdp I.:
L=n (D,+ md,)mZ

Vot tang cuon mot 18p cap:

L=nD+d)7Z

by Chicuddad tain viée cua cap cuon lén tang L :

ot

L =Ha= (L5 2x(D~di



Chiéu dai nay phai nho hon dung luong cdp cuén vao tang: L. < L.
Trong hai cong thirc trén: D, d. - dudng kinh tang va dudng kinh cdp, m:
m - s 16p cap cudn trén tang;
a - boi suat palang, dé la s6 nhanh cdp treo cum puly di dong
va vatnang (6 hinh 1.11: a = 2);

H - chiéu cao nang 16n nhit, m;
¢) 86" vong cdp lam viée cudn trén rtang Z:

+ V6i tang nhiéu 16p, Z duoc xdc dinh theo cong thife:
L

- v

n.m.(D, +md,)

+ Vi tang moét 16p, Z dugce xac dinh theo cong thic:
Z= _ L.
(D, +d.)
d) Chieu dai lam viéc ciia tang L,:
L,=2Z1
rong d6: t - budc cdp trén tang; Bude cdp la khoang céch gitta tam cta hai vong cdp licn
tiép nhau cuén trén tang. Véi tang tron c6 thé 1ay t = d_(dudng kinh cap).

1.4.5. Cach tinh chon cap
a) Xdc dinh lue cdng cria cdp trong paldang cap

Thuong sau khi ra khoi palang cdp con vong qua cdc puly ¢6 dinh (nam ngoai palang)
doi hudng réi méi cudn vao tang. Do d6 luc cang 16n nhat cha cap cudn vao tang dugc
xdc dinh theo coéng thuc:

+
S = & (1-15)
an,n,
trong do:
Q. g - trong lugng cda vit nang va trong luong cua thiét bi mang vat:
npu,‘q;, - hiéu suat clia palang va ctia céc puly déi huéng nam ngoai palang:
a - boi suat clia palang cdp (& so dd hinh 1.11: a = 2) (dugc trinh bay o muc 1.4.6.2).
r - s6 puly d6i hudng nim ngoai palang (& so d6 hinh 1.11; 1 = 2).
bh) Cdch chon cdp va cde chit y khi sit dung cap dé’ ddam bdao an 10an
Khi chon ¢dp cho cdc co cau cia may xay dung can phai dua vao céac thong so sau:
+ Luc céng I6n nhat cia cdp dugc xdc dinh theo cong thic (1-15) phai thoa min
diéu kién:
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< Sy (1-16)

S <
trong do:
S, - luc lam dut cdp tie 1a khi luc cing cdp dat dén gid tri S, thi cap bi dut:
n - hé s6 an toan. Khi dan dong dién, ¢6 thé chon h¢ $6 an toan nhu sau:
V6i ché do lam viée nhe: n = 5.0;
Véi ché do lam viéc trung binh: n=35,5;
Vi ché do lam viéc nang: n = 6.0;
Véi thang mdy chd nguot: n = 9.,0;

+ Dé dam bao cho cap dé dang vong qua cdc tang (holic pu ly) va gép phan tang do

bén lau ctia cap thi duong kinh cta cdp duge chon. phai thoa man diéu kién sau:
D> (k,— 1)d, (1-17)
trong do:

D - duong kinh tang hoac puly:
d_- duong kinh cap:
K. - hé so. phu thude vio ché dé lam viée cua may:

Vi ché do lam viee nhe: kK, = 16:

Vi che do lam vice trung binh- k= 18;

Véi ché do lam vice nang: k, = 20

+ D¢ dim bio an toan, khi st dung ciip can phai tudn theo cdc quy dinh sau:

- Tuyet doi khong duge phép noi cap d¢ tang chicu dai ciia né khi mudn tang chiéu
cao nang vat. Cic chi tiét dé o dinh dau cdp trén cdc truc, rén tang phai du bén va cé
do tin cay cuo.

- Phai kiém tra bao dudng boi tron cho cap thuong xuvén, dinh ky theo ding quy
dinh trong ticu chuan:

- S& s0i thép dut trén chicu dai mot bude bén phai trong gidi han cho phép theo quy
pham an toan. néu vuot qud thi phai thav cdp mdi.

Vi du: Véi cdp 6 nhanh (6x19 = 144). khi hé s6 an todn n < 6 thi s6 sgi dit cho phép
tren mot bude beén vai cdap bén xuoi [a 6 va véi cdp bén chéo 1a 12,

1.4.6. Palang cap
g caj

1.4.6.1. Cong dung va phan loai paldang cap
Palang cip 1a mot hé thong gom cic pulv ¢6 dinh vi puly di dong duoc no1 véi nhau
bing cap d¢ giam luc cing cdp so vai luc kéo cua hé thong hoic tang t8c do kéo cua hé

thong so véi toc do cua cdp.



Dua vao cong dung néu trén, palang cap dugc phan thanh:

* Palang loi luc, goi tat 1a palang luc (hay con goi 1a palang thuan). Diung paling nay
s€ lgi v€ luc nhung thiét vé duong di va van téc.

* Palang loi vé van toc, goi tat 1a palang van téc (hay palang nghich). Dung palang
nay s€ loi vé van t6c va dudng di nhung thiét vé luc.

Palang loi luc lai gébm c6 palang don va palang kép. Palang don chi ¢6 mot dau cédp
quan vao tang. Palang kép cd hai dau cdp quan vao tang.

1.4.6.2. Paldng don loi luc

a) Cac loai paldng don loi I(fb

- Palang don loai I c6 nhanh cép ra khdi palang tir puly ¢§ dinh (hinh 1.15a). Loai nav
c6 s6 puly bang s6 nhanh cép treo vat.

- Palang don loai II ¢6 nhanh cap ra khoéi palang tir puly di dong (hinh {.15b). Loai
nay co so puly trong palang bang s& nhanh cdp treo vat trir di 1.

b) Cdc thong s6 co ban ciia paldang don lgi lie

- Bai sudt a la thong s dac trung cla palang lgi luc. N6 1a s6 1an luc cang cap giam di

so vai trong lugng vat nang néu bo qua hiéu suat puly va duoc xdc dinh bang cong thuc:

a=— (1-18)
m

trong do:
n - S6 nhdnh cép treo vat;
m - S6 nhanh cap cudn vao tang.
Trén hinh v&, ta c6 thé xem boi suét a clia pa ling chinh bang s6 nhanh cép treo cum
puly di dong va vat nang.

Vi dy: Palang trén hinh 1.15a ¢6 a = 4 va palang trén hinh 1.15bcéa =5.

b)

Ss s, 4s, s, 4s,

Q+q l Q+g
Hinh 1.15. Cdc loai paldng don loi lirc
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- Van t6c cla cap cuon vao tang v, duge xdc dinh theo cong thic:

v.=av,
Trong dé: v,- van toc cua vat nang(thudng goi a vin toc nang vat).

- Hiéu sudt cua palang loai I duge xac dinh theo cong thuc:

0 = n(-n")
pa I'(l —T])
- Hi¢u suat cua palang loai Il duge xdc dinh theo cong thic:
o (I=n")
n,=—
" orl-m)

Trong dé: 1 - hiéu suat cua puly;
I - 50 puly trong palang.

VI DU THUHAL

(T huee hanh tinh 1oan truvén dong cdp)

(1-19)

(1-20)

(1-21)

Cho so do 101 dién két hop véi paliang cap dé nang vat trong thang nang hang nhu

hinh v¢ bén.

Bi¢t:
Trong luong vat can nang: Q =15,4kN;
Van toc nang vat: v, = 0,54m/s;
Che do lam viéce trung binh: CD = 25%;

Hicu suat cua toi: n,=0.9:
Hicu sudt cua palang cdp: My = (W5
Gu st ol 5 hudne cdp ni T3
Hicu suat cua puly doir hudng cip nam K| e
ngoat patang: n, = 0.95; l

Q v,

Chiéu cao nang: H <30 h;
Trén tang cudn 3 16p cap. F‘?"“"‘—’ T

Cho phép bo qua trong lugng bin than

cua thict bi mang vat (g = 0).

Yéu cau: | I \

1. Tinh chon cip.

t

. Xac dinh cie thong sé co hin cua tang s0 3:
3. Tinh chon dong co di¢n so 1:

4. Tinh chon hop giam 10¢ 50 2:



Bai gidi:
1. Tinh cheon cap:
Luc cang cua cap cudn vao tang duoc xac dinh theo cong thic:
__Q+gq
S, = -
am, Ny

Theo s6 liéu trong dau bai, c6:
Q = 15,4kN - trong luong cua vat nang;
q = 0 kN - trong lugng ban than thiét bi mang vat;
a =3 - boi suat cua palang cap;
N, = 0.9 - hi¢u suét cta palang cap;
N = 0,95 - hiéu sust ctia puly déi huéng cdp ndm ngoai palang;
r=1-s6 puly déi huéng nam ngoai palang.
Thay céc s6 liéu vao cong thitc (D2-1), ta cé:
15,4
© 7 3%0,9x0,95
Luc lam dut cdp (pha huy cép):
S,=kS,
Trong d6: k - Hé s& an toan. V&i ch€ do 1lam viéc trung binh CD = 25% ta ldy k = 5.5,
D¢ dé:

6. kN

S, = 5,5%6 = 33kN = 33000N.
Theo bang (5-2) trong tai liéu tham khdo [2], ta chon cdp LK-P ¢6 dudng kinh d_ = 83mm
véi Iuc phé huy cdp S, = 34800N va gidi han bén clia cic soi thép ché tao cdp la 1570N/un™.
2. Xéc dinh céc thong s6 co ban cua tang:
a) Xac dinh dicong kinh tang.
Vi trén tang cudn 3 16p cap nén ta chon tang tron. Dé ddm bdo cho cap ¢4 thé cud vio
tang mot cach dé dang thi dudng kinh ngoai bé mat tru cua tang phai thoa man dicu kiin:

D,> (k, - 1)d (12-2)

trong do:
d.- duong kinh cap, d.= 8.3mm:
k, - hé s0 ty 1&. V&i ché do lam viéc trung binh thudng chon k, = 183;
D, > (18 - 1)8,3 = 141,Imm.
Dé thda min diéu kién (D2-2), v6i thang nang hang, ta chon duong kinh cuatang
theo tai liéu tham khao [2]:
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D,= 230mm = 0,23m.
b} Xec dinh chiéu dai lam viée ciia cap cudn lén tang L, :
L.=Ha+2nD+d) (D2-3)
Trong do: H =40 m - chiéu cao nang;

a =3 - boi suat cua palang cap.

Vay: L=40x3 (0,23 +0,0083) = 8§1.5m
¢) Xac dinh chiéu dai lam viée cra tang:
L.t
Py p— (D2-4)
nm(D, +md,)
trong do6:
z - $0 vong cdp cudn trén tang, duge xdac dinh theo cong thic:
L. 815
z= : = ~-=34 (D2-5)
(D, +md_ ) 3.14%x3¢0.23+3x0.0083)
Vay: z =34 vong cdp cudn trén tang.
t - budc cdp trén tang, v6i tang tron ¢6 the lav: t=d_= 0.0083 m;
m - 50 10p cdp cuon trén tang. theo daw bai: m= 3,
Thay cdc s6 licu vio cong thiic (D2-5), ta xac dinh duce chiéu dat tang:
,5%0,0083
o 81ox00083 58y m
3,14 x3(0,23+3>0,0083)
) Xie dinh dung litong cdp:
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 dugc xdc dinh theo cong thic:
S..v.
Nyj=——— (D2-6)
1000.m,

Trong do: S.= 6kN = 6000 N - luc cang cta cdp cudn vao tang:
v_- vin 16¢ cua cdp cudn vao tang, duoc xdc dinh theo cong thic:
v =av,=3.0.54 = 1.62m/s.
n, = 0.9 - hicu sudt cua toi:
Vay cong suat dong co:
. 6000x1.62

N, = — =10.8kW
1000x 0,9
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Theo bang 1.2, véi ché do lam viec CD = 25% ta chon dong co dién MTB -311.6 ¢co
cong suat Ny = 1TkW va toc do quay n, = 945 vong/phiit.

Bang 1.2. Pac tinh Ky thuat cua dong co dién

L Cong suit, kW Téc do quay, vong/phiit Khéi luong,
Loai dong co
Chb=25% | CP=40% | CP=25% | CD=40% kg
(1) (2) (3) (4) (5) (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 36,0 577 582 045
MTK-011-6 1 4 1,1 840 885 47
MTK-012-6 2.2 1,8 830 870 53
MTK-111-6 3.5 28 875 900 70
| MTK-112-6 50 4,2 875 900 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 7.5 6,0 670 690 155
MTB-312-8 11.0 8.5 680 700 195 |
MTB-411-8 16,0 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 35
MTB-312-8 11,0 7.5 710 695 195 |
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
4AC06Y3 - 1,7 - 900 27
4AC1006Y3 - 26 - 920 47
4ACI12MAGY3 3.8 3.2 1000 910 80
4AC1326Y3 7,5 8.3 1000 940 100
4ACI32M6Y3 10,0 8.5 1000 940 125 |
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4y Linh chon hop giam toc

Van téc cua cdp cudn vao tang duge xdc dinh theo cong thie:

v = nD.n,
) 60
Suy ra toc do quay cuatang: n, = 603“ (D2-7)
i

trong dé: v.= 1,62 m/s - van toc clia cdp cudn vao tang;
D - duong kinh vong tron di qua tdm I6p cdp ngoai cung cudn trén tang dugc
xdc dinh theo cong thitc:
D=D,+@2m-1)d =0.23+ (2x3 - 1)x0,0083 = 0.27m
Thay s6 vao cong thitc (D2-7). ta xdc dinh duoc toc do quay cua tang:
60x1.62

n, = ————— = 114,065 vong/phuit
3.14x0,27

Ty s0 truyén cta hop giam tde duge xdc dinh theo cong thire:
oy 945

" = ———= .24,
n 114,65

l
Dua vio cong suat va tv so truven tinh duoe o trén. theo bang 1.3, tmg v6i ché do lam
viec CD = 25%, ta chon hop giam toc 1] 2-200 c6 ty so truvén: 1, = 8,32: cong suat trén

truc vao (truc chu dong) N = 11.5kW vi toc dd quay n =1000v/ph.

Bang 1.3. Cong suat tren truc chu dong (truc vao) cia hop giam téc

Toc do quay, Ty 6 truyén Cb,

vong/phit | g 32 98 1241 16,3 | 19,88 249 32,42 |41,34]|50,94 %

(1) (2) (3) (4) (5) (6) (7) (&) (9) | (10) | (11)
Hop gidm téc U2 - 200

N 600 7.7 6.8 6.1 5.8 5,4 4.4 3 2,4 2 25

59 [ 52 | 42 139 | 36 |25 0 1.6 | 1.6 | L1 | 40
16 |38 133 20 |17 13 109 107 o5 | 100
750 93 | 8 | 67 . 62 | 55 | 54 38 | 32 | 27| 25
72 060 |48 42 | 37 |27 18 | 18 | 13 | 40
57 48 | 38 26 1 21 [ 17 13 | 08 | 07 | 100
1000 | 115 | 10 | 8 | 79 | 66 | S4 | 41 | 41 | 37 | 25
88 | 7.8 | 6.0 | 59 | 42 | 32 1 20 1 20 | 16 | 40
765 | 63 | 51 |34 |28 |22 17| 11| 09 | 100
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Béng 1.3 (111-15}) theo)

(1) (2) (3) (4) (5) (6) (7) (8) (9) | (10) (1{_/__
Hop giam toc L[2-250 3
600 193 | 17,1 | 152 | 113 94 | 7 | 52 | 43 | 39 | 25
142 | 125] 99 | 72 | 64 | 55 | 36 | 3 | 26 | 40
79 | 67 | 53 |36 | 22 23| 18| 12| 2 100
750 23 | 197 | 16,6 | 135 | 11,1 | 94 | 7.6 | 56 | 42 | 25
166 | 145 | 1231 83 | 73 | 69 | 45 | 35 | 3 40
o1 | 83 | 66 | 45 | 37 | 29 | 22 | 15 | 1.2 | 100
1000 | 27.0 | 238 1205|173 | 141|117 92 | 73 | 6 25
17.8 | 156 | 14,0 {102 ] 89 | 7.6 | 5 | 42 | 35 | 40
12 | 10 8 6 | 49 | 39 | 3 2 1,6 | 100 |
Hop giam toc 12-350 ]
600 457 1 39,6 | 34 | 268 (223|166 | 12 [ 102 ] 94 | 25
34 12941257 (172|152 ] 13 | 11 | 72 | 63 | 40
1701 16 | 1251 85 | 7 | 551 43 | 49 | 23 | 100
750 61 | 52 | 435 | 32 | 265|224 ] 166 | 13.4 | 11.1 | 25
358 | 31,6 | 292 | 195 | 177 | 166 | 129 | 84 | 73 | 40
204 18 | 143 107 ] 87 | 69 | 54 | 36 | 29 | 100
1000 | 71,9 | 61.2 | 50.8 | 37.1 | 33,51 2,71 | 21.8 | 17.3 | 145 | 25
42,8 | 39 | 33 240 | 21,0 | 181 | 156 | 102 | 9 10
28,7 [ 23,9 | 192 | 199 | 11,7 92 | 7.0 [ 49 | 39 | 100
Hoép giam téc 112-500 B
600 137 | 120 | 113 | 825 | 752 | 63,3 | 427 | 345 | 31.8 | 25
102 | 90,6 | 77 | 536 | SI | 441 | 287 | 241 | 204 | 40
578 | 49 | 387 | 263 | 236 | 19 | 143 | 10 8 100
750 163 | 140 | 112 | 103 | 892 | 756 | 52,7 | 422 | 37 | 25
121 | 106 | 847 | 61 | 587 | 515 | 328 | 284 | 233 | 40
72,5 | 612 | 484 | 329 | 296 | 236 | 182 | 124 | 10 | 100
1000 197 | 178 | 143 | 122 | 104 | 91.7 | 686 | 585 | 49 | 25
145 | 132 | 10321 742 | 654 | 528 | 402 | 37 | 285 | 40
100 | 82 | 64 | 44 | 36 | 314 | 24 | 165 | 135 |
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1.5, TRUYEN PONG THUY LUC (TPTL)
1.5.1. Cac dang TPTL va dac diém co ban cia ching

* Truyvén dong thay tinh hay con goi 1a TDTL thé tich véi dac diém 1a: Ap suit cta
dong chdt 1ong khong thay doi trong qua trinh 1am viéc.

* Truyén dong thuy luc dong co dp sudt cua dong chilt long thay déi khi dong chat
long chuyén dong v6i van téc cao trong qud trinh lam viéc.

Trong d6 TDTL tinh thuong dugce st dung rong rdi trén mdy xay dung. TDTL dong
chi dung & nhimg mdy ¢6 cdc co cdu lam viéc vé6i van t6c 16n.

1.5.2. Su do hé thong TDTL thé tich thuong dung trén may xay dung

So dé hé thong TDTL tinh hay TDTL the tich dang su dung rong rdi trén mdy xay
dung, duoc the hién trén hinh 1.16. Nguyén 1y lam viée clia né nhu sau: Khi cdc bom s6
2 1am viéc, chat long (thuong 1a dau) duoce hit tr thing chia ddu 1 vé bom. Sau khi qua
bom. dau duge ting dp suat dat duge tri s6 can thiét va di dén cdc van phan phoi 7. 8, 14,
[5, 17. Nguoi ldi mdy chi viée diéu khi¢n cdc van ndy cho ddu dén cdc xi lanh cong tdc
9, 11, 12, 13 d¢ dicu khién cdc co cau clia mdy. Vi mot 1y do nao dé, dp suat dau tang
vugt qud tri s6 cho phép. Khi nay, van an toan 5 v 18 s¢ md ra. dau tir bom di qua van
an toan (rd v¢ thung s6 1 dé dam bao an toan cho ca hé thong thuy luc.

08

Hinh 1.16. So do hé thong truyén dong thuy liece 1inh:
I. Thitng dau; 2. Bom thuy luc; 2. Van | chiéu: 4. Binh loc dau;
5, 18. Van an toan; 6. Xi lanh tro luc co cdu ldi; 7. Van phan phdi co cau ldi;
8. 14, 15, 17. Van phan phoi diu dén cdc xi lanh cong tdc; 9, 11, 12, 13. Cédc xi lanh cong tdc;
10. Van tiét luu cta i lanh nang vat; 16. Dong co dan dong co cdu quay.



1.5.3. C4u tao, nguyén ly lam viéc cua bom thuy luc

a) Bom banh rdng

So d6 cdu tao cua bom bdnh rang nhu hinh 1.17.

Theo hinh vE nay, khi bom dang lam viéc: Bénh rang 1 quay ngugc chiéu kim dong
hé, banh rang 2 quay thuan chiéu kim dong hé. Dau vao cta hiit va di men theo khe hd
gifta cdc banh rang v vo bom dé sang cla day.

Luu luogng cbua bom banh rang duge xdc dinh theo cong thic sau day:

Q, = 2.nZ.m°.b.n, cm’/phiit (1-22)
trong do:
Z - $0 rang cua banh rang chu dong;
m - modun an khép, cm;
b - chiéu rong riang cua banh rang cht dong, cm;

n - toc do quay cua banh rang chu dong, vong/phuit.

Bom banh ring ¢é ciu tao don gian, tao duge 4p sudt t6i 1000N/cm’.

Clra hit dau vao

N\

- d E
TENN

D \%
7
Cla ddy dau di 7/ ] 2 3
Hinh 1.17. Bom banh rdang Hinh 1.18. Bom pittong hiong truc
1. Bénh rang cht dong; 2. Banh rang bi dong;  1- Khdi xi lanh (bloc xi lanh); 2, 2 - Céc xi lanh
(Hai banh rang nay thuong cé so rang va cta bom; 3, 3" - Cac Pittong; 4, 4 - Tay bién:
dudng kinh bang nhau); 3. V6 bom. 5- Pla (mam) chu dong; 6- Thanh truvén.

7 - than bom.

b) Boni pittong:
C6 hai loai: Bom pittong huéng truc va bom pittong huéng kinh, trong dé bom hudng
truc duoc sir dung pho bién hon.

- So dd cau tao cha bom pittdong hudng truc nhu hinh 1.18.
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- Nguyén ly lam viéc cua bom: Day la bom ¢6 hai xi lanh véi cédc pittong cua ching
duge ndi véi dia chu dong 5 bing cdc tay bién 4 va 4" Khi dia chl dong 5 quay, qua
thanh truyén 6 va cdc tay bién 4, 4, dia 5 day khoi xi lanh s& 1 (trong dé c6 céc xi lanh
2 va 2') quay quanh truc I-I; do d6 cdc xi lanh 2 va 2" quay hanh tinh xung quanh truc
J-1. Céc pittong s6 3.3'(nam trong xi lanh) nén ciing quay harh tinh cung véi cic xi lanh.
Mat khic. do dia chi déng s6 5 duoc dat nghiéng so véi phuong thang diing géc o nén
khi dia quay, cdc pittong cdn chuyén dong tinh tién trong cac xilanh. Trong chu ky tha
nhat, khi pittong 3' chuyén dong tinh tién sang phai thi xi lanh 2' duge thong véi clra hit
dau vdo. Con pitténg 3 tinh tién sang trdi thi xi lanh 2 duoc thong véi clra diy dau di.
Khi dia 5 quay di 180" dé thuc hién chu ky lam viéc ti¢p theo thi xi lanh 2 lai thong véi
cua hit dau va xilanh 2' thong véi clta day dau. Nhu vay, cif ting véi nlta vdng quay clia
dia s0 5 (g6c quay bang 180°) s€ ¢c6 mot xi lanh cha bom hit dau vao va xi lanh kia day
dau di dén cdc co cau cua may.

Luu lugng cua bom pittong duge xic dinh theo cong thic:

5

1. o
Q[,:E—}—LD.n.lga ., cm/phut (1-23)

trong do:
d - duong kinh trong ctia cde Xilanh trong bom, cm:
1 - 50 xilanh cua bom:
D - khoang cich gitra dudng tam cia hai xi lanh trong bom, cm;
n - toc do quay cua dia chu dong, vong/phiit;
. - Gée nghiéng clia dia chit dong so véi phuong thang ding.

Nhitng bom pittong ¢6 thé diéu chinh duoc géc nghiéng o dé diéu chinh luu lugng
duoc goi 1a bom ¢6 diéu chinh: nhitng bom khong diéu chinh dugc géc o la bom khong
di¢u chinb.

Bom pittong tao duge dp suat ciia dong chit 1ong khi lam viéc cao nhat trong cédc loal
bom thuy luc, ¢é thé t6i 5000 N/em'®.

(.6. HE THONG DI CHUYEN CUA MAY XAY DUNG

1.6.1. Cong dung va phan loai hé théng di chuyéen

) Cong dung

He thong di chuyén ¢ chic nang bién chuyén dong quay tir ddng co truyen téi cac
banh chu dong thanh chuyen dong tinh tién ciia mdy xav dung. dong thoi tiép nhan toan
bO trong luong ban thin mdy va cdc tai trong tdc dung lén may réi truyén xudng dat.
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b) Phdn loai hé thong di chuyén cia may xdy dung

Heé thong di chuyén may xay dung goém co:

- Hé thong di chuyén béng xich;

- Hé théng di chuyén bang banh hoi;

- Hé thong di chuyén bang banh sét trén ray.

- He thong di chuyén tu bude duge dung trong cdc mdy dao dat lam viéc trén nén dat
rat yé€u hoac cac vung dam lay.

- Heé théng di chuyén bang phao diing cho cdc mdy lam viéc trén mat nudc.

Trong dé ba loai dau dang duoc su dung rong réi trén may xay dung.

1.6.2. Hé thong di chuyén bang xich

He thong di chuyén bang xich dang duge st dung rong rdi trén mdy xay dung.

Cau tao cua n6 duoc thé hién trén hinh 1.19, gém ¢é: Dai xich 5 dnkhdp véi cdc rang
cua dia xich cha dong (con goi 1a banh sao chu dong) s6 1 va vong qua bdanh bi dong so6
4. Truc cua banh sao chii dong va banh bi dong duoc lap trén khung di chuyén s6 2. Cic
con lan ty xich so 3 chiu toan bo trong lugng cua mdy va truyén qua bé mat tua cua hai
dai xich xuong dit. Nho cdc con lan ty ma ap suat cua mdy xuéng dit duge phan bé déu
trén bé mat tua ctia xich. Cédc con lan 6 dé do nhdnh xich phia trén thuong cé s6 lugng it
hon cidc con lan ty xich phia du6i. Vi cdc loai mdy xay dung ¢6 ban quay nhu mdy dao
mot gau, cin truc tu hanh...thi hé thong di chuyén bang xich con ¢6 truc trung tam so 7
dé dan huéng cho ban quay khi né quay xung quanh truc nay.

Dua vao két ciu va cach lap ghép cic con lan ty, hé thong di chuyén bing xich gom
¢6 hai loai: Treo cting va treo dan hoi hay treo mém.

Hé thong di chuyén bing xich treo ciing (hinh 1.19) ¢6 dic diém la: Céc con lan ty
xich s6 3 duoc lien két cing véi khung s6 2 cta co cau cau di chuyén qua cdc 6 do.

NV 5

Hinh 1.19. Hé thong di chuyén bang xich (loai treo ciing)
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Loai treo cimg c6 cau tao don gian, viéc thdo lip cdc banh ty xich khi stra chira hoac
thay thé rat dé dang. Mat khdc, né con ddm bao phan bd déu dp sudt xudng dat trén suct
chiéu dai bé mat tua cua xich di chuyén nén duoc sir dung phd bién trén may xay dung.
Tuy nhién. né c¢6 nhugc diém la khong thich hop véi mat dét gd ghé, ¢6 nhiéu map mo,
dong thoi khong c6 khd nang giam va dap do mat dudng gay ra truyén 1én khung may va
cabin. [am anh hudng xau dén tudi tho clia may cling nhu sitc khoé clia ngudi céng nhén
diéu khién may.

Heé théng di chuyén bang xich treo mém (treo dan hoi) khdc vdi loai treo cling & ché:
Cic con lan ty xich dugc lap thanh timg cdp véi nhau va lién k€t mém véi khung di
chuyén qua cédc 16 xo dan héi. Nhd vay né khic phuc duoc nhuge diém ciia hé thong di
chuyén loai treo cing dam bdo cho dai xich ti€p xuc 1ot véi mat duong du dé la dudng
g6 ghé, ¢6 nhi¢u map mo va tang kha nang bam cua xich véi mat duong. Dong thoi c6
kha nang giam va dap do mat dudng gay ra truyén lén khung mdy va cabin, gép phan
nang cao tudi tho chia mdy va dam bdo stic khoé cho ngudi cong nhan diéu khién may.
Nhung loai nay ¢6 cdu tao phitc lap va chi chiu duge tdi trong nhé nén né chi thich hop
vGi nhitng mdy xay dung c6 cong sudt va trong luong khong 1on.

V&i cac mdy xav dung 6 trong lugng nhd va trung binh, hé théng di chuyén bang
xich thudng chi ding hai dai xich & hai bén mdy. Nhimg mdy xay dung cé trong huong
Ién hoac rat 16n thi hé thong di chuyén ca ching c6 thé dung nhiéu dai xich dé tang
di¢n tich ti€p xiic ctia xich véi mat dit va giam dp sudt cia may xudng dat, do dé6 may
¢6 thé 1am viéc & nhimng nui nén dat yéu.

So vé6i hé thang di chuyén bang binh hoi, hé thong di chuyén bang xich ¢ nhiing vu
diem sau:

- Do di¢n tich tiép xdc giita hai dai xich va mat dudng I6n, dp sudt truyén xudng dat
nho nén mdy di chuyén bing binh xich ¢6 thé lam viéc ¢ nhitng noi nén dat mém yéu, am
uGt, khong ¢6 dudng xa ma tai nhiing noi dd, cdc may di chuyén bang banh hoi khéng thé
lam viec dugc. Vi vay. cic mdy di chuyén bang banh xich ¢6 tinh co dong cao hon.

- C6 kha niang bam tot véi mit dudng nén xich it khi bi trugt tron.

- C6 kha nang leo duge déc cao, ¢6 thé 16i 30° hodc cao hon.

- C6 bén kinh quay vong nho. tham chi cé thé quay 360",

Tuy nhién, hé thong di chuyén bang xich ¢4 nhuoc diém 1a:

- Trong luong ban than 16n. ¢6 the chiém 35% trong lugng mdy.

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

1.6.3. H¢ thong di chuyén bang banh hoi

Hé théng di chuyén bing banh hoi gém ¢ cdu xe vi cdc banh xe. Cau xe ¢6 2 loai: cdu
chi dong va cdu bi dong. Trén cdu chi dong c6 lip cip binh ring nén (duoc goi 1a bd
truyén hye chinh). Bo truyén luc chinh nhan dugc chuyen dong quay tir hop s6 truyén téi,
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dong thdi lam tang moémen quay, truyén qua hop vi sai va cac bdn truc dén cic banh xe
chii dong 1am cho céc banh xe ndy quay va day xe di chuyén (xem hinh 2.1 chuong 2).
Trén mot chi€c may xay dung di chuyén bing banh hoi c6 thé c6 mot, hai hoac ba
c&u chu dong.
Tuy theo dp suat hoi trong banh ma cé hai loai banh xe:

- Loai vé6i 4p suat hoi trong 16p thap, tir 0,08 - 0,4MPa titc 8 - 40N/cm®. Loai nay
thudng duge sir dung & cac mdy xay dung thudng xuyén lam viéc trén nén dat yéu nhu
may dao banh hoi, can truc ty hanh banh hoi...

- Loai 4p sudt cao, loai nay cé 4p suat hoi 16n hon 40N/cm?, thudng dugc dung trén
6to, di chuyén trén nén dudng cing.

Hé théng di chuyén bing banh hoi cé vu diém: C6 t6c do di chuyén nhanh, co dong
va linh hoat c6 thé di chuyén di xa song khong thich hop v6i nhitng noi nén dét yéu, dia
hinh chat hep, c¢é d6 déc cao hoac khong c¢é dudng xa.

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

Heé théng di chuyén bang banh sit trén dudng ray thudng dugc diing & cic loai cin
truc thap, cdu truc, cong truc, cic loai may dao nhiéu gdu dio ngang... N6 ¢6 wu diém:
luc can di chuyén nhé, ti€p nhan duoc tai trong 16n, két cau don gian, trong luong ban
than nho, ¢6 do tin <y va tudi tho tuong doi cao. Tuy nhién nd ¢o tinh co dong kém vi
phu thudc vao dudng ray, cong nghé lam dudng ray ton kém nhiéu cong sic va tién bac.
Khi méy di chuyén trén dudng vong, sé xuat hién luc ma sét gitta g& banh xe va dudng
ray 1am tang luc can di chuyén may.

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 suit may xay dung la s& lugng san phdm hitu ich ma mdy san xuat dugc trong
mot don vi thoi gian. Don vi thoi gian thudng la gio, ca, hoac nam.

1.7.1.2. Cdc loai ning sudt

a) Ndng sudt ly thuyér:

Do ngudi thi€t k&€ may xay dung tinh todn ra, hoan toan dua vao 1y thuyét.

- D61 véi nhing may lam viéc theo chu ky (vi du: Can truc, may dao dat, médy ui
dat...) nang suat ly thuyét dugc x4c dinh theo cong thic tdng quat:

N, =n.Q, [m'/h] (1-24)
trong dé: Q - s6 lugng san phdm ma 1dy san xuat duge sau mot chu ky lam viéc clia mdy;

n - s6 chu k¥ 1am viéc cia mdy tron mot gid.
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- D61 véi nhimg mdy lam viéc lién tuc (nhu bang i, vit tai...) nang suat Iy thuyét
dugce xdc dinh theo cong thuc:
N, = 3600.F.v, [m'/h] (1-25)
F - dién tich tiét dién ngang cia dong vat lieu duoc van chuyén, m?;
v - van toc di chuyén clia dong vat liéu, m/s.
Vi du: V& mdy dao mot gau 1a mot trong loai mdy xay dung lam viéc theo chu ky
dang dugc st dung phé bién thi nang suat cua ching duge xdc dinh nhu sau:
Nang suat ly thuyét ctia mdy dugc xdc dinh theo cong thic:
~ 3600

Ny = —. (1-26)
| T, q

trong do: q - dung tich hinh hoc cua gau, m*;

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

Bicu thac =n - $0 chu ky lam viéc cua mdy trong mot gio.

¢k
RO rang ta thdy nang suat ly thuyét chi phu thudc vao cic thong s6 cia mdy.Vi vay,
no duoc dung dé so sdnh cic may vdi nhau khi chon mdy.

b) Nang sudr k¥ thudr

Nang suat ky thuat cia may dao mét gau duge xdc dinh theo cong thirc:

.k,
Nkl;: lI'E"L
)k .
Hay: N, = 360C q.—% . m'h (1-27)
T&.’k kt

{rong do:

k,- hé 6 lam day gau, né ké dén muc do dat chita trong gdu day hay voi. Néu day
thi k, >1, néu voi thi k, <1. Diéu d6 phu thuoc chli yé€u vao trinh do tay nghé
ctia ngudi lai mdy. Vi vay, nang suat ky thuat duoc dung dé so sanh trinh do
tay nghé ctia cdc cong nhan diéu khién may.

K,- hé s6 anh hudng do do toi xop cua dat. k,>1.

¢) Nang sudt si dung (hay ndng sudr thue 16) cia may dao mot gau:

3600k ‘ |
N.\d = Nk',‘k\;: O 'q‘ d 'klll ’ m‘/h (1'28)
'Rk < )

trorg do: k.- hé so su dung thoi gian lam viéc clia mdy.
He s6 nay phu thude chu @ *u vao trinh do quan 1y va 15 chic thi cong clia cdc can bo
kv thuat.
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Vi vay, nang suét sir dung dugc ding dé so sanh trinh d6 quan 1y va 6 chifc thi cong
clia cdc can bo k¥ thuat véi nhau.

1.7.2. Cac chi tiéu ky thuat cuia may xay dung

1.7.2.1. Chi tiéu vé trinh do sut dung mady
a) Hé s6 su dung thoi gian lam viéc ciia mdy
T,

k= - (1-29)

g
trong d6: T,- thoi gian thuc t€ mdy lam viéc ¢ hién truong;
T, - thoi gian quy dinh mdy phai lam viéc.

Vi du: Xac dinh hé s6 sir dung thoi gian mot ca lam viéc ciia mdy ¢ Viét Nam.

M@t ca lam viéc & nuée ta quy dinh la 8 gia: T, = 8. ‘

Mot ngay nao dé, do mat dién hoac do swong mu hodc do may bi hong hdéc bat
thudng nén thuc t€ may chi lam viéc 6,4 giv, nghia la: T, = 6,4.

Vay, hé s6 st dung thoi gian ca lam viéc cha mdy trong ngay hom dé la:
T, 6,4
* T, 8

0,8

b) Hé s6 su dung mdy:

k = Msd
g
MT
M,, - s6 mdy dang dugc str dung ngoai hién truong;
M; - téng s6 mdy hién c¢é clia don vi thi cong.

c) Ndng sudt st dung ciia mdy tinh theo ddau nguoi:

trong d6: N, - ning suat sit dung clia mdy, m'/h;
i - s0 lugng cong nhan phuc vu mdy dé.
1.7.2.2. Chi tiéu vé trinh dé co gidgi hod.

a) Mitc dé co gioi hoa:

M, = 2 100% (1-32)
T

Mirc do co gidi hod 1a ty s& tinh bang % gitta khoi luong cong trinh duoc hoan thanh
bang mdy Q,, va téng khoi lugng cong trinh Q..
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b) Muc do vrang bi co gior:
TC\!
T
Muc d¢ trang bi co gidi 1a ty so tinh bang % gitra cii phi cho trang bi co gidi T, va
tong gia thanh cong trinh T.
¢) Miie do trang bi dong lue:
N'] « .
m, = — (kKW/nguoi) (1-34)
n
Mtic do trang bi dong luc la tv s6 gitia tong cdng suat cua cdc loai may phuc vu xay

dung cong trinh v tong $6 nguoi tham gia xay dung cong trinh do hay 1a cong sudt may

tinh theo dau ngudi tham gia xdy dung cong trinh.

trong dé: N, - tdng cong sudl cta cac may phuc vu xay dung cong trinh (kW);

n - tong s6 cong nhin 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

Oto - mdy kéo 1a dién hinh clia mdy van chuyén ngang, dugc diing dé van chuyén val
licu, hang hod va nguoi. Riéng mdy kéo, diac biét 1a may kéo banh xich, ¢ thé trd thanh
nhimg mdy ¢é cong dung khac nhau khi ngudi ta lap trén né nhitng thiét bi lam viéc
khdc nhau. Vi du: Thiét bi i dat, thiét bi cay bira, thiét bi cin truc... déu c6 the lip trén
mdy kéo.

2.2.2. Phan loai 6té - may kéo
a) Phan loai oto

* Dua vao cong dung c6:

Oto du lich (Toyota. Ford...): Oté chd khach: Ot6 van tai: 10 kéo: Ot chuven dung
nhu xe cdu b a, xe lam sach duong phé. xe van tai bétong. xe chd congtenno sicu truding
siéu trong.

* Dua vao dong co co:

O10 xang. Oto diezen v O1o dién. Trong dé Ot6 xang vi diczen dang duoe ding pho
bi¢n, nhung né gay 6 nhiém moi truong nén tuong lai s& duoc thay the biang o616 dicn,
dic biét la cac xe bus chay trong thanh pho.

* Dua vao trong tai ¢o:

- Ot6 loai nhe véi trong tar Q < 7 tin;

-Ow loai trung binh véi Q =7 — 12 tan;

- Oto 1oai nang v6i Q = 12 — 20 tan.

- O16 loni rdt nang véi Q > 20 1an.

* Dura vao 6 cau chi dong cé:

- Oto met cau chii dong, Oto hai cdu chit dong hode ba cau chi dong,

S cau chi dong cang nhicu thi kha nang bdm ctia xe va1 mat duding cang 10t sony

viee quay voling dé 1di xe quay vong s&€ nang hon.
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b) Phan loai nuiy kéo

Dua vao co ciu di chuyén ¢é: May kéo banh hoi va may kéo banh xich.
2.2 HE THONG TRUYEN LUC (HTTL) CUA OTO. MAY KEO

2.2.1. H¢ thong truyen luce cua 6 to mét cau chu dong

Sordd hé thong truyén Tue cta o 10 mot cau chi dong ducce thé hién trén hinh 2.1.

.

)

T
e
}/M 4 P

ML TN T
W/ / _ZJ/ »/ M/ i/é ‘e

)

Hinh 2.1. Sor do HI'TL ciia 6t6 Mot cau chu (i()lrg.

- Dong co; 2- Li hgp chinh: 3- Hop s6; 4- Truc va khdp céc dang;
5- Bo truyén luc chinh; 6- Hop vi sai, trong d6 ¢6 bon banh rang nén 9 va 10;
7- Cac ban truc; 8- Cac banh xe chii dong.
Cong dung cua dong co va cic bo phan trong hé thong truyén luc cia 6 to:
/. Dong co: dé phét ra nguon dong luc cung cap cho co cau di chuyén.

2. Ly hop chinh: Dé téch hoac néi chuyén dong quay tir dong co sang hop so. Pay 1a
ly hop ma sdt nén né con ¢6 téc dung ddm bao an toan cho dong co khi xe bi qua tai.

3. Hop s6' dé:

- Thay doi t6c do di chuyén tic 1a thay déi luc kéo tiép tuyén clia xe. S6 1 ¢6 téc do
di chuyén chiam nhat nhung c6 luc kéo tiép tuyén 16n nhat va nguoc lai.

- Tao cho xe c6 chuyén dong tién hoic 1.

- Khi vé& s6 “0", xe ¢6 thé dimg tai chd trong mot thoi gian dai ma khéng can tat dong
co, do dé giam s6 lan khoi dong dong co va 1am tang tuéi tho cho déng co.

4. Khap va iruc ede dang dicge thé hién neén hinh 2.2. C6 hai khép cac dang:

Khép cdc dang phia trén gom: Nira khdp 3 néi v6i dau 1 (truc ra) clia hop s6; nua
khdp 4 duoc néi véi truc cdc dang 2. Truc nay c6 chiéu dai 16n va dugc dat nghiéng so
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voi phuong ngang. Pau dudi cua truc duge néi véi nita khép 7 cta khép cic dang duoi.
nira khdp 8 phia sau dugc néi véi truc 9. O dau truc 9 ¢6 1ip ctia banh riang chi dong ciia
bo truyén luc chinh trong ciu chi dong. Vi hop s6 va bo truyén luc chinh trong cau chu
dong 6 cua ot6 cach xa nhau va khong nam trén cling do cao nén nguoi ta diing truc va
khép cdc dang dé truyén chuyén dong giifa chiing nhim ha thap cdu chit dong xudng.
g6p phin ha thap trong tam ctia 6t6. Nho vay, 1am tang do 6n dinh cho 0 16 trong trudng
hop xe dang di chuyén véi t6c do nhanh va phanh dot ngot.

Banh xe chi dong

Hop s6

Hinh 2.2. Khop va truc cdc dang diing trong HTTL 6t6

5. Bo rruyéen lige chinh: Thuc chat la cap banh rang nén véi banh chit dong rat nho va
banh bi dong 16n tiic 1a ty s6 truyén cla truyén luc chinh 1én. Do dé. né duoc dung dé
truyén chuyén dong quay dong thoi lam ting mo men quay tir truc cdc dang sang hai
bdn truc cua cau chu dong theo phuong vuéng géc véi nhau .

6. Hop vi sai: Trong dé ¢6 bon bdnh rang hinh nén gom hai banh trung tam (hay
banh rang mat trdi) s6 10 dugc lap véi dau cua hai banh truc s6 7 (xem hinh 2.1) va ha
banh rang hanh tinh s6 9 dugc lap bang 6 bi v4i truc, truc ndy lap véi vo hop vi sai 6. Vo
hop vi sai lai dugc 1ap bing bu 16ng véi banh rang nén bi dong cua truyén lyc chinh

Khi xe di chuyén thang, vo hdp vi sai quay cling v6i banh rang bi dong ctia truyén luc
chinh, hai banh rang hanh tinh s& 9 chi quay hanh tinh cing v hdp vi sai xung quanh
céc banh rang mat troi lam cho hai bdnh rang mat troi s6 10 quay xung quanh minh no
v6i tdc do nhu nhau (hinh 2.1). ddy céac ban truc 7 quay theo vdi téc do nhu nhau, nghia
1a cic béanh xe chi dong 8 quay cung toc do.

Khi xe di vong (vi du vong trdi) thi phan luc ngang cua mat dudng tac dung lén banh
xe chu dong gan tdm quay vong (banh xe bén trdi) s€ 16n hon banh xe xa tam quay vong
(bdnh xe bén phéi). Qua ban truc bén trdi, phan luc nay mudn gi banh rang mat troi bén
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trdi quay cham lai va lam cho c¢dc banh rang hanh tinh quav xung quanh truc cua né.
NIho ¢6 viée quay xung quanh minh né ma cdc banh ranz hanh tinh day banh rang mat
tr:oi bén phai va ban truc bén phai quay nhanh hon hon bdn truc bén trdi, nghia la banh
x«w chi dong bén phadi quay nhanh hon banh xe bén trdi v xe ¢i vong duoc.

Viy. hop vi sai ¢6 cong dung 14 tao ra su chénh léch vé 162 do quay cta cac banh xe
clhu dong khi xe di vong.

7. Hai ban truc: D& truyén chuvén dong quay tir hop vi sai d€n cdc banh xe chu déng.

8. Cdc banh xe chii déng: Pé bién chuyén dong quay mi: ching nhan duoc tir hai ban

tr-uc thanh chuvén dong tinh tién cua 6 1.
2.2.2. Hé thong truyén luc (HTTL) cua may kéo banh hoi

Hé thong truveén luc cua may kéo banh hoi. co ban gidong hé thdng truyén luc cua 6
t¢y; Cong dung cua cdc bo phan trong HTTL cua mdy keo banh hoi cling tuong tu nhu
ctia 6 1. Tuy nhién, ¢ diém khac 1a: Mdy kéo banh hoi con ¢ hop truyén luc cudi
clung.duoc dat trude cdc banh xe cha dong . Thue chat day la hop giam téc banh rang dé
giam toc do va lam tang momen quay cho banh xe chu dong tic 13 tang luc kéo tiép
tutyén cho mdy kco.

2.2.3. Hé thong truyén lue cua may kéo banh xich
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Hinh 2.3. Scrdo HITL cuia may keo barh xich.
1- dong ¢o; 2- ly hop chinh; 3- hop s0: 4- bo truvén luc chinh;
5.5~ 1v hop chuvén hudng: 6- hop truvén luc cudi cing: 7- dia xich cht dong:
8- dia xich bi dong: 9- xich di chuven: 10- phanh dai

Trong HTTL cua mdy kéo bdnh xich (hinh 2.3): Ly hop chinh 2, hop so 3 va bo
trruvén luc chinh 4 ¢6 cong dung giong nhu trong HTTL cua ¢ t6 da duoc trinh bay ¢
trrén. Tuy nhién. do mdy kéo banh xich can ¢6 tinh da nang hon va phai lam viéc o
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nhiing dia hinh phic tap hon nén HTTL cba mdy kéo banh xich c6 mot diém khac vér 0
t6. Cu thé la:

- Mdy kéo béanh xich thudng khong c6 khdp va truc cdc dang vi mdy kéo ¢ t6¢ do di
chuyén cham nén khong can ha thap trong tam nhu 6t6. Nguoc lai, nd thudng hoat dong
¢ nhiing dia hinh phic tap, ¢é nhiéu mip mo mat dat 16n nén gam may kéo can duoc
nang cao; mat khic khoang cdch tir hop s& dén bo truyén luc chinh nho. Bai hai 1v do
trén ma may kéo banh xich thuong khong dung khép va truc cic dang. Chi nhing may
banh xich di chuyén véi t6c do 16n mdéi dung truc va khdp cic dang. Vi du: Xc tang
phuc vu quan su.

- Mdy kéo bédnh xich thuong xuyén lam viéc ¢ nhiing dia hinh chit hep. nén phii co
ban kinh quay vong nho, tham chi ¢6 thé quay 360°. D¢ dap ting duoc tinh nang nay.
may kéo banh xich khong ding hop vi sai nhu 6 t6 ma thay vao dé bang hai ly hop
chuyén huéng 5 va 5°. Day 1a li hop nhiéu dia ma sat va luon déng. Khi ching déng thi
may kéo di chuyén thang vé phia truéc, muén cho may kéo quay vong sang bén nao thi
tach bo 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 ciia ly hop.

- Ciing nhu mdy kéo banh hoi, may kéo banh xich can luc kéo ti€p tuyén 16n ma
khong can ¢6 t6c do di chuyén nhanh nén HTTL cla né cing ¢6 hop truyén luc cuoi
cung s0 6. Day 1a hop giam to¢ vai hai c¢ip binh ring dé€ 1am ting moé men cho dia xich
chu dong s6 7, tuc la tang luc kéo ti€p tuyén cho may kéo.

- Nho di chuyén trén hai dai xich s6 9, dién tich tiép xidc giita may kéo va mat dat
[6n, nén dp suat cua mdy kéo xudng dat nho. Vi vay, may kéo banh xich cé thé lam viée
trén nén dat yéu, ¢6 kha nang bam tot hon va leo dugc ddc cao hon so véi oto va midy
kéo banh hoi.

2.2.4. Cac bo phan chinh cua hé thong truyén luc

2.2.4.1. Ly hop chinh
a) Yéu cau doi véi Iy hop

Nhu da trinh bay & trén, ly hgp chinh cta 6t6 may kéo [a ly hop ma sdt. N6 dugc
diing dé truyén (néi) hoac tach chuyén déng quay tir dong co sang hop s6. dong thoi
dam bao an toan cho mdy khi qua tai.

Pé lam duoc hai cong dung dé thi ly hop phai ddm bao duogc yéu cau co ban sau:

+ Truyén dugc mo men 16n nhat do dong co sinh ra song lai ¢é thé trugt dugce khi qud
tai, nghia la: Hé s6 du trit momen k cua ly hgp phai thoa man diéu kién:

M,

k= =1,05+1,15

T max
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trong do:
M, - mO men ma sat do ly hop sinh ra:

M

- mo men 16n nhat do dong co sinh ra.

MmN

Neéu h¢ o k I6n hon gidi han cho phép thi khi dong co bi qua tai, ly hop van khong bi
truot, dong co khong duce dam bado an toan va tham chi ¢d the bi chét may.

+ Cau tao don gidn, thodt nhiét ot

+ Khi dong Iy hop, cic b mit ma sat vao tiép xuc véi nhau moét cach ém diu va tach
ra khoi nhau nhanh chéng. dit khodt khi mo ly hop.

h) Caut 1ao cia Iy hop

So do ciu tao cua ly hop chinh
trong o6t6 duoc mo ta trén hinh 2.4,

Phan chu dong cua lv hop gom:
Banh da (dia chu dong) so | dugc lap
vdi ddu true A caa dong co bang cic

bu léng. Pong thoi hinh da cing

duoc lap véi vo v hop so 2 bang cic

bu long.

Phan bi dong g¢om: Dia bi dong so

4 duoc hicn ket val twue B (true vio

hop s6) bang then hoa. Tren hai be
matl cua dia 4 ¢o lp cidc dia ma st >
hinh vanh khan so 5 bang dinh tin
mu chim. Khi be mit cua cic dia ma Hinh 2.4. 1.y hep chinh cia 616
sat nay bt mon, nhd mt dinh tan lén
thi phai thay the.

Cac bo phin de déng ma ly hop gom:

Heé thong 10 xo s 6. dia ¢p so 3. cac tay don s6 7 va 9. ban dap s6 10 va bac 8. Bac
ndy duoc licn ket vai true B biang then hoa nén né ¢d thé i wruot doc truc.

) Nguyen I lam viee cua Iy hop.

Day 1a Iv hop ma sat mot dia br dong va luon luon dong. Ly hop o trang thai luon
luen dong L& nho fue nén ctia cac 10 N0 80 6. qua dia &p so 3.

10 Tue ma st tad cde bé mat tdp xde gita dia ma sdt S (1ap v6i dia b dong so 4) vi

Nho i bé mat tep xide gita dia ma sdt D (Hip voi dia bl dong sO 4y va
hanh da (dia chu dong) so T mi chuven dong quay fudn luos duge truyén (i bdanh da |
sang dia 4. Do dia 4 duoe hien ket vai true B bang then hoa nén khi dia 4 quay s¢ lam

cho truc B quay theo. nghia 1a chuven dong quav duow ruvén tr dong co sang hop so.



Muon tdach ly hop dé vao s6 thi phai dap chan vao ban dap s6 10. qua don s6 9 lam
bac s6 8 di truot sang trdi, qua don so 7. dia ép s6 3 s& di chuyén sang phai, lam cho cdc
bé mat ma sat tich ra khoi nhau va chuyén dong quay khong duge truyén tir dong co
sang hop s6. Sau khi vao s8, muén déng ty hop, ngudi lai xe phai nha chan khoi ban dap
0 10. nh¢ luc téc dung cia cdc 10 xo $6 6, cdc bé mat ma sdt vao tiép xic vdi nhau. Ly
hop lai tro vé trang thai déng va xe di chuyén binh thudng.

d) Chut v khi sit dung Iy hop

+ Khi tidch ly hgp dé vao so thi phai dap chan vao ban dap s6 10 mot cich nhanh
chéng va dat khodt, lam cho cdc bé mat ma sdt tich ra khoi nhau nhanh chong va dit
khoat. tranh hién tugng trugt tuong déi gilta chung, gdy mon cdc bé mat ma sat, dong

thot sinh nhiét lam nong may.

+ Khi dong ly hop, thi phai nhac chan khoi ban dap s6 10 mot cach tir tir, lam cho cdc
bé mat ma sat vao an khdp véi nhau tr tr va ém diu, tranh hién tuong xe bi 6 1én va
ngudi ngdi trong xe bi day nglra vé phia sau.

2.2.4.2. Hop s6:

Sa do hop so cua 6to6 nhu hinh 2.5.

a) Cau tao cuta hop so- .
| - Truc chu dong (con goi la truc vao cua hop so). \ \

trén dé c6 lap ¢6 dinh banh rang s6 2; a /J
N

6 - Truc bi dong (hay truc ra), trén dé c6 cac banh

rang gai sO 4 va 5. Cac banh rang nay duoc lién két
Vi truc 6 bang then hoa nén ching c¢6 thé di chuyén

doc truc mét cich dé dang, déng thdi van truyén dugc N At
2 s Ny { \
mo men cho truc. 11~ [
/ I )
. . N P g [ 9
9 - Truc trung gian, trén truc nay cé lap cé dinh 12/ 10/ 2

cdc banh rang 8, 10, 11, 12, trong d6 banh rang 11 . o
o . , ) ) . . Hinh 2.5. Hip s6 cuia 616
luon an khép véi 2 cua truc 1. Banh rang s6 7 dé gai
O lui cho 6106.

b) Nguveén Iy lam viée ciea hop so:

Day 1a hop s6 ¢6 ba o6 tién va mot so6 [ui.

Khi ly hop déng, truc | cua hop s6 quay cung t6c do véi truc dong co, qua ciip banh
rang 2 va 1. truc 9 quay theo nhung ngugc chicu véi truc 1 va véi 10¢ do khong doi.
Nhiém vu ctia hop s6 1a lam cho truc bi dong (truc ra) 6 clia hop s6 quay véi cic toe do
khédc nhau va dao dugce chiéu quay ctia truc 6 dé xe ¢é thé chay lui.
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S6"tién 1: Banh rang 2 ar: khép vai bdnh rang 11: Dong thoi gat banh rang 5 vao an
khdp véi banh rang 10. Dav 12 s6 ¢ ty s6 truyén 16n nhat trong cac sé ti€n va ty s6
truyén d6 dugc xdc dinh theo cong thic:

2, 75
N § A
i =—~— (2-1)
Z'_’ ZI()
S&"tién 2: Banh rang 2 an khdp vdi binh rang 11; Day banh rang 4 vao an khép véi
banh rang 12.

Ty s6 truyén cna s6 tién 2 duoc xédc dinh theo cong thiic:

.2, Z
1, = il (2-1a)
Zy Ly,

S6 tién 3: Cac viu rang so 3 vao an khép truc ti€p vGi nhau. S8 tién 3 1a s8 truyén
thang tir truc chd déng sang truc bi dong nén ¢d hi¢u suat cao nhat. Trong trudng hop
nay. toc do quay cua truc chu dong va bi dong bang nhau, ty s& truyén clia hop s6 1a nhd
nhat (i, = 1), do d6 xe di chuycn véi vin t6c nhanh nhat nhung lai ¢6 luc kéo tiép tuyén
nhod nhat.

Trong cic $6 tién, truc bi dong 6 quay cung chicu véi true chi dong s6 1.

So&" Ini: Banh rang 2 an khdp vai banh ring 11: Day bdnh rang 5 1ui lai vao an khép
véi banh rang 7; Banh rang 7 fuon luon an khdp vai biank rang 8. Vi cé thém banh rang
7 nén banh rang 5 quay ciing chiéu véi banh rang 8 nhung nguge chiéu véi banh rang 2,
nghia la truc b1 dong s6 6 quay nguoc chicu vdi truc chi dong s6 1. Nho vay, xe sé
chay lui.

Ty s6 truyén cha s6 10i duoc xic dinh theo cong thiic:

_intnts s (2-1b)
2, 24 7, 7, 7y

2

So v&i hop giam tdc. ta thay hop so c6 su kkdc biét co ban sau:

+ Hop s6 ¢6 ty sO truyén thay ddi bang cdch chuyén déi su an khdp clia céc cap banh
rang. Nho vay. mac du t6c do quay cla truc cht dong (truc vo hop s6) khong déi nhung
c6 thé thay déi dugc téc do quay cua truc bi déng (truc ra) cua hop s6, do do6 thay déi
duoc téc do chuyén dong cua miy xay dung.

+ Ciing bang cdc chuyén doi su an khép cua cdc banh rang trong hop s6 ma cé thé
dao duge chiéu quay cla truc bi dong (truc ra) cua hop s0. Do d6 ¢6 thé thay doi duge
huéng di chuyén (tién hoac 1i) cua may xdy dur.g.

+ Ty s6 truyén clia hop s ¢d thé 16n hon 1. bang 1 hoac nho hon 1.

Hop giam toc khong c6 cic dic diem tén. Ty 36 truyén clia hop gidm t6c luon luon
16n hon 1.
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VIDU THUBA
(Thuc hanh tinh todn hop $6)

Cho hop s6 cia 616 cé so d6 cdu tao nhu hinh bén. 2
Biet:

- SO rang cua cac banh rang:

] s

i
‘{T\)m

Z,=20;Z,=40; Z,= 60; Z,= 6; /J
Zo=10; Z,,= 15, Z,, = 40; Z,,= 20. K {“ ;
- Téc do quay ctia truc chi déng s6 1 (hay truc vao) T ‘I’ f
cta hop s6: n= 1200 vong/phut; = l S
- Cong suat tai truc chi dong s6 1: N, = 96 kW. A /l \ \
11 /
Tinh t6c dd quay va mémen cua truc bi dong s6 12/ 13/ g

6 (hay truc ra) ctia hop s6 tng vGi cdac s6 tién 1, 2, 3 va

$O lui.
Cho phép bo qua ma st gilta cac bo truyén banh rang va ma sat gida cdc truc vai O truc
Bai gidi:
Xac dinh tv s6 truyén va téc dd quay cua truc 6 tng vdi cac so ticn va so i

-Sorién I

. . ) ) )
Ty s6 truyén: i “futs i :4—09-2: |
Z, 2y 20 15
. 1200
Téc do quay: n, = —rl = = =150 vong/phut.
4
-Sa'tien 2:
v : i . 40 40
Ty 30 truyén: i, TR R ,=—— =4d
2, 25 20 20
. 1200
Toc do quay: n, = _r}_ = 4 =300 vong/phat.
b

- §6'tién 3: La 6 truyén thang tir truc chii dong | sang truc bi dong 6

Ty s6 truyen: i, =1
Toc do quay: n, =n = 1200 vong/phut.
- 86 i

60
:_Z_LLZ_72_5=_Zi:___ =10

I'y 56 truyén: 1,
Z, 2,2, 2y 6
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. A 2200 .
Toe do yuay: n, =-—= =120 vong phut.
i, 10

Xcc dinh mé men quay cua truc 6 1ng voi cdc s6:
Momen quay trén truc chi dong s | dugc xdc dinh theo cong thic:

_9,55x10°N,

d
n

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

n- téc do quay cua truc chu dong s6 1. theo dau bai n = 1200 vong/phiit.

- 9,55x10°x96

Do do: M, =764000 Nmm =764Nm
1200
Cong thic 16ng qudt dé xdc dinh mo men trén truc bi dong s6 6 la:
M=M,;..n

Theo dau bai. cho phép bd qua ma sit gitta cac banh rang va ma sat gilta cac t ..
O truc nén n = 1. Vay momen trén truc 6 tng véi céc so sé la:

+S6ténl: M, =M,;.i,=764 8=0112 Nm.

+Sotién2:  M,=M,.i,=764, 4= 3056 Nm.

+So6tién 3:  M,;=M,.1,=764. 1= 764 Nm.

+ So 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 6to- may kéo
Khi 6to - mdy kéo (goi tat 1a “xe™) di chuyén, ching gap céc luc can sau:
W =W+ W+W + W +W, (2-2)
trong do:
W, - luc can lan, duge xdc dinh theo cong thiic:
W, = (G, + Q)cos o (2-3)
W, - luc can déc, duge xac dinh theo cong thuc:
W. =(G+Q,) sina (2-4)
G,. Q.- trong lugng va trong tai cua xe:
o - goc nghiéng clia mat duong so véi phuong ngang;

W, - luc can qudn tinh, chi xuat hién khi xe chuyén dong c6 gia t6c va duogc xdc
dinh theo cong thic:
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(G, +Q) v
=

Wq

g - gia toc roi tu do;
v - van toc di chuyén cla xe tai thoi di€ém cé gia t6c, m/s;
t - thot gian gia toc, s;
W, - luc can gidé duoc xac dinh theo cong thuc:
W,.=p.F = pBH; (2-6)
p - 4p suat cha gié, N/ m?, phu thugc vao cip giod;
F = B.H - dién tich chan gié ctia xe, m?;
B, H - chiéu rong pha bi va chiéu cao cta xe, m;
Luc can gié 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 xuat hién khi xe quay vong.
Viéc xdc dinh chinh xdc luc can quay vong kha phic tap. Theo kinh nghiém c6 thé
ldy gan ding nhu sau: '
- V6i mdy kéo banh xich: thuong lay W = (0,5 - 0,7) W;
- V6i mdy kéo bianh hoi: khi quay vong trén nén dat toi, xop. thuong liy
W = (0,25 - 0,5)W,; khi di chuyén trén nén dat cling va chit thi cé thé bo qua W, .
Trong cdc luc can trén, luc can lan la tuc can co ban xuat hién trong moi trudng hop.
Luc can quén tinh, luc can gié va luc can quay vong khong thudng xuyén xuat hicn
nén déi véi sinh vién khong hoc chuyén nganh mdy xay dung, khi tinh t04n ¢6 thé cho
phép bo qua ba thanh phan luc can nay.

2.3.2. Xac dinh luc kéo tiép tuyén theo cac luc can
Diéu kién can dé xe c6 thé di chuyén dugc 1a: Luc kéo tiép tuyén clia xe P, phai thang
duoc céc luc can 2 W tdc dung 1én xe.
a) Voi xe khong kéo theo romodc:
P.=2W=(G+Q) (fcosa £sina) (2-7)
b) Vi xe cé kéo romodc.
P, =2W=(G,+ Q) (fcosa £sina ) + n(G,+ Q,) (fcosa £sina ) (2-7a)
trong do:
n - s ro modc;
G, Q,- trong luong ban than va trong tai ca ro modc:

f'- Hé 6 can lan cta ro modc.
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Khi o < 10". cé6thé xem cosc = 1; sinc ~ tga = i (dd déc cha mat dudng);
Trong truong hop nay. cdc cong thitc (2-7) va (2-7a) c6 dang:

P.=(G+QU(f £1) (2-7Tb)
Va:

P = (Gt Q) (F +i)+n(G,+ Q) (f £i) (2-7¢)

Dau (+) duoc 1ay khi xe 1én doc. ddu (-) duoge 1ay khi xe xudng déc.
2.3.3. Xac dinh cong suat cua xe

D .
P

= .k (2-8)
1000n

trong do:
P, - luc kéo tiép tuyén ctia xe, N
v - vin toc di chuyén cua Xe, m/s:
n- hi¢u sudt truyén dong cua xe.
2.3.4. Xac dinh fuc bam
Luc bam chi xuat hién tai bé mit ticp xuc gita cic banh xe chi dong véi mat dudng
va dugce xac dinh theo cong thic:
P, =0.G, = (G, + Q)k,.cosu (2-9)
G, = (G, + Qk,.cosu
trong do:
G, - trong fuong bdm cua xe. DO la thanh phan trong lugng va trong tai cua xe
phan bo trén cic banh xe chu dong:
¢ - hé s6 bam khong nhiing phu thuoc vao két ciu ctia ¢ cau di chuyén va loai
dudng ma con phu thudce vao bién dang cia 16p xe va cua dudng;
K, - h¢ 6 phan bé trong luong bam.
Vi xe ¢6 hai cau. trong dé chi ¢6 mot cau chu dong. thuong k, = (0,65 - 0.7);
Vi xe ¢6 tat ca cic cau déu la chu dong va may kéo xich. k, = I
2.3.5. Picu kién can va dd dé 6to - may kéo di chuvén duoc la:
SW<P <P, (2-10)
trong do:

> W - tong cdc luc can tic dung 1én 6td - may kéo, duge xdc dinh theo cong
thie (2-2);



P, - luc kéo tiép tuyén cua xe;
P, - luc bdm gilta co ciu di chuyén véi mit dudng. duge xdc dinh theo cong
thitc (2-9).

* Neuyén nhdan cita hién niong patiné (hién tuong quay tron cua cac bdanh xe chu
dong) trong 6t6 va may kéo banh hoi la: Luc kéo ti€p tuyén cua xe 16n hon luc bam wic
Ia diéu kién du khong thoa man.

* Bién phap khdc phuc:

Lam tang luc bam hoac giam luc kéo ti€p tuyén.

C6 cdc bien phdp sau day de tang luc bdm:

+ Tang hé s6 bam bang cdch kich xe én va cai tao mat dudng: nao vét dat udt houc
bun lay dudi banh xe bo di va thay vao dé da dam, soi hoac cat. xi. trau. ..

+ Tang trong luong bdm bang céch:

- Néu xe con cau chi dong thi cai thém cau chu dong;

- Néu xe chi ¢6 mot cau chi dong thi x€p don hang hod, vat liéu vé phia cau chu
dong dé tang hé so6 k, tdc la tang trong lugng bam cua xe.

VviDU THUTU
(Thiee hanh tinh toan kéo 616)

Mot 6 t6 dang di chuyén thang lén doc véi do doc i = 6% va van toc déu v = |8km/h.
Biét:

- Trong luong xe bang trong tai ciia nd va bang 180 kN;

- Hé s6 can lan cua xe: f =0,04;

- Hiéu suat truyén dong cua xe: n = 0,80;

- Hé s6 bam: ¢ = 0.6;

- Hé s6 phan bo trong luong bam cua xe: k, = 0,65.

1. Tinh cong suat cua 6t6 khi chay 1én déc.

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 suit ctia no.

3. Xéc dinh do déc (61 da ma 6t6 ¢6 thé leo duoc theo luc bam.
Bai giai:
l. Xdc dinh céng sudr cua xe khi chay lén déc:

Cong suat cua xe duoc xac dinh theo cdng thie:

N:__EEL, kW (2-11)
1000.1
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trong do:
v - van 16c di chuyén cta xe khi chay lén déc. Theo dé bai: v = 18 km/h = 5 m/s;
1 - hiéu suat truyén dong cia xe: n = 0.80;
P, - luc kéo tiép tuyén clia xe, duge xdc dinh dua vio phuong trinh can bing gitra
luc kéo va cdc luc can tac dung lén xe.
Po=W+W+W +W +W (2-12)
trong phuong trinh (2):
W, - luc ¢can lan, dugce xdc dinh theo ¢ong thic:
W, = (G, + Q)fcosa
W, - luc cdn doc, xe chay [én doc nén W, dugce lay dau (+).
W = (G, +Q,).sin
W, - luc cian qudn tinh, chi ké dén khi xe di chuyen ¢9 gia t6c.
W, - luc can gié. chi ké dén khi xe di chuyén véi van tée 16n (v > 50 km/h) va gap

gid to.
W, - luc can quay vong. chi ké dén khi xc quay vong: khi xe di chuyén thang thi:
W.=0.

Nhu viy, thee dau bii. e chuyen dong thang, déu véi van 16c 18 km/h nén ¢6 the bo
qua ba thanh phan luc can: W . W, W
Vi vay. phuong trinh (2-12) duge rit gon:
P, =W, +W =(G_+ Q)fcosu + sina) (2-13)
trong dé:
G, = I80KN - trong luong xc;
Q.= 180kN - trong tai cua xe:
f = 0.04 - hé $6 can lan.
o - géc nghiéng cua mat duong so véi phuong ngang.
Theo diu bai: tga =1=6% = 0.06.
Suy ra: « = arctg(0.06) = 343" < 10"
V1o < 10" nén ¢ thé xem cosa ~ 1. sina = 1ga = .
Khi dé. phuong trinh (2-13) duoc viét dudi dang:
Po=(G + Qi +1) (2-14)

Thay s6 vao phuong trinh (4) ta xac dinh dugc :
P, = (180 + 180)(0,04 + 0.06) = 36kN = 36000N
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Khi dé. phwong trinh (2-13) duoc viét dudi dang:
P = (G, + Q(f +1) (Z-14)

Thay 6 vao phuong trinh (4) ta xac dinh duoc:
P, = (180 + 180)(0,04 + 0,06) = 36kN = 36000N

Thay gid tri P, = 36000N vao cong thirc (2-11), ta s€ xdc dinh dugc cong suat cua «e:

N = 200005 _ 5w
1000x 0,8
2. Xdc dinh vdn t6c ctia xe khi xe chay trén duong bing, | = 0%:

Trong truong hop nay, luc can déc biang khong, luc kéo tiép tuyén cua xe chi ¢aa du
d¢ khic phuc luc lan. Nghia 1a phuong trinh can bang luc kéo sé c6 dang:

P, '=W,=(G+Q)f (2-15)
Thay s0, ta xac dinh duoc:

P', = (180 + 180)0,04 = 14,4kN = 14400N.
Tu cong thic (2-11), suy ra:

L 1000xNx7 _1000x225x0.8
P! 14400

=12.5m/s=45km/h

3. Xdc dinh d¢ doc 1on nhdt ma 616 ¢6 thé leo diroe:
Dua vao diéu kién du dé xe di chuyén:
Khi xe chay lén ddc, ta cé: P, <P,.
- Luc kéo tiép tuyén: P, = (G, + Q,)(fcosa + sinat)
- Luc bam: P, = ¢G,
Hay: P, = ¢(G, + Q )k, cosa
Trong dé: G, - trong lugng bam cua xe;
k, - hé s6 phan bé trong lugng bam.
Thay P, va P, vao bat phuong trinh (2-16) ta co:
(G, + Q)(fcosp + sing) < ¢(G, + Q )k, cosa
Trong dé: cosa # 0; chia ca hai vé€ cho cosa, ta dugc:
(G, + QXUf + 1ga) < (G, + Q )k,
Suy ra: tgo < ok, — £ =0,6x0,65 - 0,04 = 0,35

Vay do déc 161 da ma 6to 6 thé leo dugc: i, = tga,,,, = 0,35 = 35%.
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Vi DU THUNAM
(T huee hanh tinh todn kéo mdy kéo)

Dung may kéo xich DT.75, kéo theo cédc banh lu chan ctru dé dam dat.

Biét: Cong sudt cia mdy la 75 ma luc. Trong lugng mady kéo: 60kN; Trong lugng mot
bdanh lu: 30kN: Hiéu suat truyén dong cia mdy kéo: 1 = 0,80; Hé s6 can lan cua mdy
kéo va banh lu nhu nhau va bang 0,10.

I. Tinh s6 banh lu ma may kéo c6 thé kéo duoc khi chay lén déc véi do déc i = 10%
va van téc v = 4,5km/h.

2. Néu kéo theo hai banh lu véi trong lugng méi banh la 37,5kN chay trén dudng
biing thi cé thé cho may kéo di chuyén vdi van toc bang bao nhiéu dé phat huy hét cong
suat cua nd .

3. Néu phai kiém tra bam thi kiém tra khi mdy kéo chay 1én déc hay trén dudng biang
néu trén. Tai sao? Déng thoi tién hanh kiém tra bam cho may kéo biét hé s6 bam cha
may kéo banh xich: ¢ = 0.85.

Bai giai:

[. Tinh s& bdnh lu ma mdy kéo cd thé kéo dwoc khi chay lén doc voi do doc i = 10%
va van toc déu: v = 4,5km/h.

Xem banh lu nhu rg modc, ta ¢6 phuong trinh can bang luc kéo ti€p tuyén cla mdy
kéo va cic luc can tic dung lén mdy khi may kéo theo romodce chay Ién déc véi van
16¢ déu:

P, =W, + W =G_ (fcosa + sina) + n.Gy( f'cosa + sina) (2-17)

Tir phuong trinh (2-17) suy ra:

_P -Gy (feosa+sina) (2-18)

Gy (f'cosa +sina)
trong dé: G, = 60kN - trong luong mady kéo;
G, = 30kN - trong luong mot banh lu.
n - 56 bdnh lu kéo theo sau mdy kéo,
f - hé s& can lan cua may kéo;
f’- hé s6 can lan cta banh lu chan clru;
Theo dau bai: f = {'=0,10.
- G6e doc cia mat duong so véi phuong ngang

Thee dau bai. ta cd: 1= 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 cosa = 1, sina ~ tgo. = i.
Khi dé, phuong trinh (2-18) dugc viét dudi dang:
e P, -G, (f+1i)
Gg(f'+1)

(2-18a)

P, - luc kéo tiép tuyén, dugc xdc dinh dua vao cong suat va van tée di chuyén cua
may kéo khi chay 1én doc.

_ 270Nn
Vv

P, (2-19)

O day: N =75 ma luc - cong suat may kéo;
v = 4.5 km/h - van t6c di chuyén clia mdy kéo;
n = 0,8 - hiéu suat truyén déng cua mdy kéo.
Thay gid tri ciia cac thong s6 vao cong thitc (2-19), ta cd két qua:

270x75%0,8

p
k 4,5

=3600daN =36kN

Thay gid tri clia cc thong s6 vao phuong trinh (2-18a), ta xdc dinh duoc:
oo 36-60x(0,1+0,1)
30x(0,1+0,1)

= 4 banh lu

2. Néu kéo theo 2 banh lu, véi trong litong méi banh la 37,5 kN chay trén diong
béng thi ¢é thé cho mdy kéo di chuyén véi vin t6c bao nhiéu kmih dé phat huy hét cong
sudt ctia nd?

Khi may kéo chay trén dudng bing (i = 0%) nén phuong trinh can béng luc kéo trong
truong hop nay c6 dang:

P, = G f + 2Ggf’
Thay so: P, =60x0,1 +2x37,5%0,1 = 13,5kN = 1350daN
Tir phuong trinh (2-19) suy ra cong thic dé xé4c dinh van téc di chuyén clia may:

V- 270Nn  270x75x0,8
P 1350

=12km/h

3. Néu phai kiém tra diéu kién bam thi kiém tra trong truomg hop nao? Tai sao?
Diéu kién dé may kéo c6 thé di chuyén duoc ma khong bi truot tron la:

P <Py = 06y
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Nghia la luc kéo ti€p tuyén cha mdy phai nhd hon luc bdm cla co cau di chuyén véi
mat duodng.

Ta phai kiém tra bim & trudng hop ma diéu kién trén dé khong thoa min. D6 1a
truong hop ¢é luc kéo tiép tuyén 16n hon nhung luc bam lai nho hon.

So sdnh hai truong hop: Khi mdy kéo chay lén doc va khi mdy kéo chay trén dudng
bing. ta thay:

- Khi mdy kéo chay lén doc, cé P, = 3600 daN va luc bam: P, = 0G,,_, = G,,cosa.

(Vi may kéo banh xich, trong luong bam G, bang trong lugng mdy kéo G,,).

- Khi mdy kéo chay trén duong bang (a = 07), ¢ lue kéo P, = 1350 daN va luc bdm:

Pl: = (przim = Gmk(p (V\! cosa = 1)

R4 rang. khi mady kéo chay Ién doc can luc kéo tiép tuven I6n hon (P, = 3600daN) so
v6i khi chay dudng bang (P, = 1350 daN); nhung khi chayv lén déc, may kéo lai ¢6 luc
bam nho hon so véi khi chay trén dudng bang. Nhu vay, khi mdy kéo chay lén déc dé
khong thoa man di¢u kién bam. Do do. ta phai tién hanh kiém tra bam trong trudng hop
may kéo chay lén doc véi géc doc:

o= arcigl = arctg0, ] =3.7°
ph: (PGkaOS(l

Thay s0. ta c6:

Py = 0,85x60xc0s5,7¢ = 50,75kN = 5075daN

Luc kéo tiép tuyén khi xe chay Ién d6c nhu tinh & trén: Py = 3600daN

Ta thay:

P, = 3600daN < P, = 5075daN

Vay: Diéu ki¢n bam thda méan va may kéo di chuyén lén déc binh thudng.
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Chuong 3
MAY VAN CHUYEN LIEN TUC

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

3.1.1. Cong dung

Mdy van chuyén lién tuc dugc ding dé van chuyén vat liéu roi cé kich thuéc hat
trung binh va nhd nhu than, quang, da dam, séi, cac vat liéu c6 kich thudc min nhu cit .
ximang, bot thach cao hoac ¢6é dang khéi nhu sdn phdm cla nhd mdy sdn xudt ra... N6
cling c6 thé dugc diing dé van chuyén béténg va vita xay dung trong pham vi cong
trudng. Ngodi ra, chiing con duge diing-dé van chuyén ngudi § cu ly ngan nhu trong cdc
ga tau dién ngam, ga dudng sit, cang hang khong hoic trong cdc ctra hang siéu thi lén...

Dac diém cla chiing 12 ¢6 qud trinh van chuyén duoc tién hanh thanh mot dong licn
tuc va & cur ly ngiin. Phuong van chuyén clia ching song song, nghi¢ng hoic vuong goc
v6i mat dat.

3.1.2. Phan loai mdy van chuyén lién tuc

Mdy van chuyén lién tuc gébm ¢6 céc loai sau:

a) Bdng tdi: Cé dac diém la: Vat liéu dugc van chuyén trén bang véi cu ly thuong
tir 15 dén 25 m, c6 thé t6i 50 — 100 m theo phuong song song hodc nghiéng mot gbc
(B< 30") so v6i mit dat.. Bang tai dugc dung phd bién nhat trong cdc loai mdy vin
chuyén lién tuc O ngoai thuc t€ hién nay.

b) Vit tdi: Khac véi bang tai, & vit tai, vat liéu dugc van chuyén trong 6ng kin nén né
khéng nhimng duoc dugc ding dé van chuyén cdc loai vat liéu roi, ¢6 kich thudc hat
trung binh va nhd ma con cé thé van chuyén cdc loai vat liéu ¢6 do hat min dé bay dudi
tac dung cha gié gay 6 nhiém moi trudng nhu xi mang, bot phan, bot thach cao... Ngoai
ra, ¢6 thé ding vit tai van chuyén bétong trong pham vi cong trudng.

Trong khi van chuyén bé tong vin duge nhio tron nén khong bi phan tang.

¢) Gdu tdi: Vat lieu duge chita v van chuyén trong cdc gau. Cic gdu ndy dugc lap
trén hai dai xich. Hai dai xich dé an khép véi cdc dia xich va ching quay cuing cic dia
xich, cdc gau chuyén dong ciing hai dai xich dé van chuyén vat liéu. Phuong van chuyén
clia gau tai c6 thé nghiéng mot géc bing 45 -75°, tham chi ¢6 thé vudng gbe véi mat dat.
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Gau tai thuong duge ding dé van chuyén cac loai vat liéu roi nhu cét, dd dam, soi,
ximang hoac hén hop cdt va nudc, blin va nuéc.

Tuy thude vio loai vt liéu can van chuyeén, cé:

- Gau tai voi gdu ddy tron va sau dé van chuyen vat liéu roi ¢6 do hat trung binh, hé
$6 ma sdt gitta ching vi kim loai nhd. dé dé sach nhu: dd dam. si..

- Gau tai véi 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, cit.

- Gau tai véi gau ddy nhon dé van chuyén céc loai vit liéu dang cuc. hon...

d) Xich 1di tdm: Pugc ding van chuyén cdc loai vat liéu sic canh, néng, hoac dinh
dau md nhu: Gach, voi méi ra khoi 10, cdc chi tiét mdy nhu banh rang vong bi hoac céac
san pham khdc cua cdc nha mdy.

¢) Van chuyén bang khéng khi nén duogc diung dé van chuyén cac loai vat ligu cé do
hat min, dé bay du6i tic dung cia gié nhu ximang. bot thach cao, bot phan. Vat liéu
dugce van chuyén trong ong kin nho luc diy hoic luc hit cua dong khi nén cé dp suat va
vin toc 16n.

3.2 BANG TAI

3.2.1. Cong dung va phan leai

Bang tai la loai dién hinh ctia mdy van chuyén lién tuc, c¢6 phuong van chuyén song
song hoac nghiéng mét goc (B < 30%) so v6i mat dat. N6 thudng duge diing dé van chuyén
cic loai vat liéu roi ¢é kich thudce hat trung binh nhu than, quang, da dam va cdc vat liéu
26 dang hinh khéi nhu san pham clia cdc nha mdy sdn xuat ra. Bang tai cdn duge ding van
chuyén ngudi & cu ly ngin trong ga tau dién ngam. ga dudng sit hoac ga hang khong,
trong cura hang siéu thi... Bang tai dé van chuyén ngudi con dugc goi 1a thang cudn.

Tuy theo tinh chat di dong, ¢é hai loai:
- Bang tai duoc dat c6 dinh trong cdc nha mdy, cdc nha ga, siéu thi...

- Béng tai dugc diit trén cdc banh xe va cé thé di dong trong pham vi cong trudng nhd
luc kéo cua cdc mdy mdc thiét bi khic hoic luc diy cta cong nhan.

Tuy theo 1iét dién ngang ciia bang, ¢o:

- Bing tai véi bang cé tiét dién ngang la phing:

- Bang tdi vdi bang c6 ti€t dien ngang la hinh thang (hay bang hinh long mang),
hinh 3.1d;

- Bang (i v6i bang 6 tiét dién ngang 1a hinh cht V (hinh 3.1c).

Trong dé. bang 1dng mdng va bing chit V ¢6 wu diém: Lam tang kha nang chiia vat

liéu cha biang, dong thai dam bao cho vit liéu khéng hoac it bi roi vai sang hai bén canh
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bang trong qud trinh van chuyén nén cho ning suit cao hon so véi bang phing cé cling
chiéu rong bang. Vi vay, ching duoc sit dung rong rdi hon. Tuy nhién, néu muén van
chuyén ngudi thi phai dung bang phang, trén bang cé gan cdc bac thang.

3.2.2. Cau tao va nguyén 1y lam viéc cua bang tai

Hinh 3.1a la so do cau tao chung cua bang tai dugc dat ¢ dinh va nghiéng so voi
mat dat.

Cac bo phan chinh cua bang tai gom: Dai bang $6 4 dugc vong qua tang chi dong s6
6 va tang cang bang (hay tang bi dong) s6 2. Tang nay dugc dat trén cdc binh xe va ¢é
thé tv dong di chuyén sang trai mot doan la H duéi tac dung trong luong cha doi trong
30 | mdi khi bang bi ching. Nh& vay. dai bang s6 4 [udn luon dugc gilt & trang thai cang
tu dong dé dam bao di luc ma st gita bang va tang chll dong trong khi [am viéc. Néu
lyc ma sdt nay nho thi bang s€ bi truot trén tang cha dong.

b) c) d)

Hinh 3.1. So do cdu tao bang tai

Ngodi ra, ¢6 thé ding cd cdu vit - dai 6¢c dé cang bang. Vit ndy dugc lap véi truc cla
tang cang bang s6 2. Céc con lan 5 dé d& nhanh bing c6 tai (nhdnh cang), gitp cho bang
khong bi ching, dong thdi gii cho vat liéu khong bi roi vii sang hai bén clia bang trong
khi van chuyén, gép phén tang nang suat cta bang tdi. Dé théa min di¢u dd, ngudi ta
thudng bo tri cac con lan $6 5 theo hai phuong phdp sau:
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- Dung hai con lan d& bang dé tao ra tiét dién ngang cua bang c¢6 dang hinh chir V
(hinh 3.1¢);

- Dung ba con lin d& bang dé tao ra bing c6 ti€t di¢n ngang hinh thang (hinh long
mang) (hinh 3.1d).

Con lan $6 7. ngoai tic dung d& nhdnh bang khong tai nhu cac con lan s6 8, n6 con
lam tang géc 6m cua bang trén tang chu dong (xem hinh 3.1b), tifc la tang luc ma st
gitta bang va tang chu dong s6 6. Nho ¢é luc ma sdt ndy ma khi tang 6 quay. bang sé
duoc kéo chuvén dong theo dé van chuyén vat licu. Vat ligu duge nap xudng bing qua
phéu s& 3. di chuvén ciing véi bang vi duoc d6 xuong khoi bang & ddu mat phia trén cua
biang tai (phia tang chi dong).

Tang chu dong s6 6 nhan duoc chuyén dong quay tir dong boi dong co dién s6 10 qua
hop giam toc 56 9.

Ciing giéng nhu truyén dong dai, dé bang khong bi truot trén tang chl dong trong khi
van chuyén vat liéu thi luc cang S, cua bing trén nhdnh cang (nhdnh chia vat liéu) va
luc cang S, trén nhdnh chiing (xem hinh 3.1b) phai thoa man diéu kién Gle:

S, =86 (3-1)
trong do: S, - luc cang cua nhdanh chung (nhanh khong taiy:
e - hé so6 logarit tu nhi¢n;
f - hé $0 ma sdt gifta bang va tang cht dong;
o - gbc Oom cua bang trén tang chu dong. (radian).
Luc kéo tiép tuyén (hay luc vong) cua tang chu dong duoc xdc dinh theo cong thic:
1
pk:SZ”‘S]:Sz(l_"-ﬁ;‘) (3.2)
ol
Nhin vao cong thifc (3.2), ta thdy luc kéo cta tang chlt dong ty 1€ thuan véi luc cang
cta nhdnh bing ¢6 tai S, , hé s6 ma sdt f va gdc om « gilia bang va tang chu dong.
3.2.3. Xac dinh nang suat ki thuat cua bang tai
Q =3600Fvy, t/h (3-3)

trong doé:
F - dién tich tiét dién ngang ctia dong vat liéu & trén bang. m*. Cach xéc dinh dién
tich F xin tham khao trong tai liéu tham khao [1].
Véi bang phang: F=0.045 B° k
Vi bang hinh long mdng:  F =0,045 B'(k +1):

trong dé: B- chiéu réng bang.
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y - trong luong riéng cta vat liu duoc van chuyén, t/m’;

k - hé s6 ké dén anh hudng do do nghiéng clia bang tai dén nang suat. Gid tri clia
k duge chon theo géc nghiéng B 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 clia vat liéu trén bang, m/s.

VI DU THUSAU
(Thire hanh tinh todn bdng tai)

Cho so d6 co cau dan dong tang chii dong clia bang tai nhu hinh vé duéi day.

" PLM.{ Truyén dong dai e - —]
Hop giam téc

/

|

|

e !

| |

b : '

Bang ‘_—_n_,r_iTang chd déng

|
il

IR

/

Bong co dién

{

\V,

Biét:

- Géc 6m cla bang trén tang chl dong: @ = 210"

- Luc cang cua nhanh cudén (nhanh cang) cta bang: S, = 17000N
- Van toc di chuyén cha bang: v = 0,5m/s

- Puong kinh céc banh dai: D,= 100 mm; D, = 200 mm.

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

- Ty s truyén cia hop giam téc: i,=10

- Hiéu suat chung cta co cau: n = 0,85;

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

- Bang long mang (bang hinh thang) c¢6 chiéu rong ctia bang 700mm;
- Géc nghiéng cua bang tai so véi phuong ngang: 20%;

- Khéi fuong riéng cia vt liéu duoc van chuyén trén bang: vy = 1,2 t/m".
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- Ch¢ do lam viéc trung binh: CD = 25% vdéi do am cao.

1. Tinh chon dong co dién dan dong cho bang tii.

2. Tinh nang suat ky thuat cta bang tai.

Bai gidi:

1. Tinh chon déng co dan dong bang tdi

a) Tinh cong sudt cua dong co dan dong bang tai.

Cong sudt dong co dién duoc xac dinh theo cong thue:
P.v.k

N=— kW (D6-1)
10001

trong do:
k - hé¢ sO du trir cong suat cia dong co; Theo dé bai: k = 1,25.
P - luc kéo can thiét cua tang chu dong. ducc xic dinh theo céng thic:

1

tu
Cc

P=S,(1-—) (D6-2)

O day:
Ss - luc ciing cua nhanh cudn, theo dd bai: S, = 17000N;
a - goc 0m cua bang trén tang chu dong;
f-hé s6 ma sat ciia bang va tang chu déng.

Theo dau bai voi a = 210°, tang bang gang, do am rat cao tra bang 3.1, ta c6: €= 1,44,

Bang 3.1. Gia tri ¢ vai cac géc om o khac nhau

Loal tang chu dong va diéu kién lam vice Gid tri e Vi cdc gde om . (do)
L 180° 210° 240° 300°
_ Tang gang hogc thép. do am rat cao 1,37 1.44 1,52 1,69
~ Tang boc g6 hoic cao su, d¢ dm rit cao [,60 1,73 1,87 2,19
~ Tang gang hodc thép. do am tuong doi cao 1,87 2,06 2,31 2,85
B Tang gang hoac thép. kho 2.56 3,00 3,51 4,81
_ Tang toc 20. kho 3.00 3,61 4,33 6,25
_ Tang boc cao su. kho 3.51 i 4,33 5,34 8,12

Thay cdc sd li¢u trén vao cong thire (D6-2), ta duoc:

P = 17000(1 - ——) = 100N
1,44

)
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V - van toc van chuyén cua bang tai, v = 1,0m/s;
1) - hiéu suét truyén dong cua bang tai, n = 0,85.
Thay cac gia tri ciia P, v va ) vao cbng thirc (D6-1) ta xac dinh duoc cong sudt dong
co dan dong cho bang tai :
N = 5100x1,0x1,25 _
1000 0,85

7,5kW

h) Xic dinh t6c do quay clia dong co

Xuét phat tir cong thire xac dinh van téc vin chuyén cda bang:

ve R.D,nlung 3 7LD_n(J
60 60.i
Suy ra: n, = 00.iv (D6-3)
n.D
Trong d6:

n, - t6c do quay cua dong co;

v - van toc van chuyén cla bang, theo ddu bai, v = 1,0m/s;

D - dudng kinh cta tang chi dong, D = 200mm = 0,2m (bo qua chiéu day cua
bang tai).

i - ty sb truyén chung cua hé thong truyén dong oo dén tang chu dong.
D,. 200

i=i,..1, =—1, =——.10=20
dai**h Dl h 100

Thay cdc gid tri trén vao cong thirc (D6-3) ta c6 :

ho- 60x20x1.0
47 314%0,2

Theo bang 1.2, vé1 CD = 25% ta chon dong co dién nhan hiéu 4AC.1326Y3 ¢6: cong
suat N, = 7,5kW va téc do quay n,= 1000 vong/ phut.

=955, 4 vong/phut

2) Xic dinh ndng sudt ciia bdng tdi
Nang suat k¥ thudt cGa bang tai dugc xdc dinh theo cong thic sau;
Q =3600F.v.y; t/h (D6-4)
Trong dé:
F - dién tich tiét dién ngang clia dong vat liéu trén bang, m’;
Véi bang long mang:
F=0,045Bk + 1)
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Theo dau bai: B = 700mm = 0,7m - chiéu rong cua bang.
k - hé s6 ké dén anh hudng do gdc nghiéng cta bang tai so vt phuong ngang. Khi
u=20"thik=0.9:
v - khéi luong riéng cua vat lieu duge van chuyén trén bang, theo dau baiy =12 t/m";
v - van téc di chuyén cua biang, theo dau bai v = [mys.
Thay cdc s0 liéu trén vio cong thuc (D6-4), ta ¢é:
Q=162B" vk + 1) (D6-5)
Q= 162x0.7x1x1.2x(0.9 + 1) = 181. t/h.
T cong thite (D6-3) ta thay, néu biét trudc niang sudt Q cua bidng tai long méng va

loai vat liéu can van chuyén thi ta ¢6 thé x4c dinh dugc chic¢u rong clia bang long mdang

theo cong thic:

_Q (D6-6)
162.y.v.(k+1)

1l

Trong dé: v - van t6c van chuyén cua bang tai, m/s:
C6 the chon so bo vin tae van chuyén cta bang tai theo loai vat liéu can van chuyén

nhu sau:
Vi sol, da dam: v=11.5m/s: xi v=0.5 + 1.0m/s.
V6 xi mang, bot thach cao, bot 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 licu 13i, ¢é do hat trung binh va nhd hoac ¢cé dang
bot min theo phuong ngang hodc nghiéng so v&i mat dat mét goc a < 20° véi cu ly téi
30 + 40 1a hop ly.

3.3.1. Cau tao va nguyeén Iy hoat dong cua vit tai

So d6 cdu tao chung cta vit tai duoc thé hién trén hinh 3.2a.

Khi dong co dién s6 | quay, qua khdp noi truc 2 va hop giam toc sO0 3, mémen quay
cha dong co duge tang 1én va truyén 161 truc s6 5, trén do6 ¢d lap cdnh vit s6 6 1am cho truc
ndly va cdc cinh vit quay theo dé cudn va day vat liéu di chuyén doc theo 6ng s6 4 tir clra
nap s6 7 dén cua xa s6 8. Trong khi quay. truc va cinh vit duoc dd bdi cdc 6 dF s6 9.

Phu thuoc vao cdc loai vat liéu cin phai van chuyén ma nguti ta dung truc va cdnh vit

¢6 két cau khac nhau, duoc the hién trén hinh 3.2,
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Hinh 3.2b va hinh 3.2¢ 14 truc va cdnh vit lién hodc cdn goi la truc va canh vit Kin
(gilta truc va canh vit khong c6 khe hd). Loai nay duoc dung dé van chuyén cdc loai vat
liéu ¢6 do hat min nhu: Xi mang, bot thach cao, bot phin. ..

Loai truc va cénh vit ha (hinh 3.2d) va loai truc va cdnh vit ¢6 dang la nhu ludi xéng
(hinh 3.3¢) d€ van chuyén vat liéu cé do hat trung binh nhu dd dam, s6i... hodc ciing c6
thé dugc dung dé van chuyén bé tong trong pham vi cong trudng, trong pham vi nhi
mdy. Dung vit tai dé van chuyén bé téng s& cé wu diém: Trong khi van chuyén. bétong
van dugc nhao tron nén khong bi phan tang.

Hinh 3.2. S0 do cau tao vit 1di.
L- adng cu dién; 2- khép néi truc; 3- hop giam toc; 4- 6ng chia vat licu:
5- truc; 6- c&nh vit; 7- clra nap; 8- clra xa vat lieu; 9- 6 dd truc cénh vit.

3.3.2. Xac dinh nang suat ki thuat cua vit tai
Q=3600Fvyk,  th (3- 4
trong do:
y - trong lugng riéng cua vat liéu duge van chuyén, t/m';
K, - hé s6 ké dén anh hudng do gdéc nghiéng B cla vit tai dén nang suit:
B Q" 50 10" 5" 20"
K-

: 1.0 090 0.0 0,70 0. 65
F - dién tich tiét dién ngang cla dong vat liéu & trong 6ng m’, duge xdc dinh theo

cong thic:
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D - duong kinh trong cua ong chia vat liu, m;
k - hé¢ s6 ké dén muc do dién day vat liéu trong dng, thudng: k = 0,25 - 0,45
v - vén toc di chuyén cua vat liéu trong ong. m/s, dugc xdc dinh theo cong thic:

t.n
v =

= 3-6
P (3-6)

1 - budc cinh vit, m;

n - toc do quay cua truc mang cdnh vit. vong/phut:

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

i - 1y s0 truyén cua hop giam toc.
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Chuong 4

MAY VA THIET BI NANG

4.1. KHAI NIEM CHUNG

4.1.1. Cong dung

M4y va thiét bi nang duoc dung dé nang vat liéu, hang héa va nguoi lén theo phuong
thang ding, doi khi con duoc diung dé di chuyén vat theo phuong ngang nhung & cu ly
ngan (trong pham vi nhd mdy hodc cong trudng). Vi du: Cic loai ciu truc, cong truc. ..

Trong thuc t&, mdy va thiét bi nang dugc st dung rong rdi trong tat ca cac linh vuc
xay dung co ban nhu: Xay dung dan dung, cong nghiép, xay dung cau dudng, cic nha
may thhy dién, xay dung cing, cong trinh ngoai bién... dé nang - chuyén vat licu xay
dung va ldp rdp cdc cdu kién xay dung. Ngoai ra, mdy nang con dugc dung boc x&p
hang hoéa & cac bén cang, cac nha ga, cac kho bii, lap rap cac may moc thiét bi trong
nganh ché tao mdy, giao thong, khai thdc mo va nhiéu linh vuc khic trong nén kinh t&
quéc dan.

4.1.2. Phan loai

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

a) Thiét bi ndng don gidn 12 loai chi c6 mot co cau nang ha vat theo phuong thang
ding nhu: Kich, 131, palidng. Trong dé Palang duoc treo cd dinh & trén cao dé nang vit
hoac lam mot co cau cha mdy nang phic tap (vi du: Co ciu nang cua can truc cau).

b) Thang nang xdy dimg, dugc dat cé dinh tai mot chd dé nang ha vat. Hang va nguoi
tham gia xay dung céng trinh dugc dé trén ban nang hodc trong ca bin. Vi vy, thang
nang thudng c6 hai loai 12 thang nang chd hang va thang ning chd hang va ngudi (con
goi la thang may thi cong).

¢) Can truc: Day 1a loai dién hinh clia mdy nang, dang duoc sir dung rat pho bién.
Can truc 1a loai mdy nang phuc tap.

Tuy theo két ciu va cong dung, can truc dugc chia thanh:

- Can truc thdp duoc diing dé van chuyén vat liéu va lap rdp cdc cdu kién xay dung
trong khi xay dung nha cao tang véi khong gian phuc vu rong.
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- Can truc tr hanh van ning la cin truc kiéu can va di ¢ong linh hoat, co dong. Chiing
c6 thé phuc vu trong mién bat ki. Ngoai thiét bi can truc. trén mdy co s& clia can truc tu
hanh van nang con c6 thé lap nhiéu thi€t bi [am viec khdc nhu cdc thiét bi lam viéc cua
mdy dao mot gau, thi€t bi dong (ha) coc. thi€t bi khoan. ..

- Cén truc cot kiéu can c¢6 dinh ma dién hinh 1a can truc cot budém. N6 duge dung dé

nang ha vi van chuyén hing trong mién dién tich bao cua cin truc.

- Cin truc kiéu cau dugc dung dé nang ha, van chuyén vat liéu va lap rdp ciu kién

trong mién ¢6 hinh chtt nhat. Ching gom céc loai sau:

+ Can truc cdu (goi tat 1a cau truc) thuong duoc ding trong cdc nha mdy dé xép do
Vi lap rap cdc cdu kién xay dung ciing nhu cdc thi€t bi mdv méc khdc. Sau khi cong
trinh xay dung hoan thinh, can truc ciu c6 thé tiép tuc dugc su dung trong viéc khai thac
cac cong trinh do.

Bo phan chinh cua cin truc ciu la din cdu véi co cdu ¢i chuyén bang banh sat trén
dudng ray. Ray dé dugc dat trén hai hang vai cot be tong cot thép doc nhi mdy. Trén
dan ciu. ¢6 Palang ning ha vit. Palang nay dugc dat trén xe con di dong doc theo dan
cau. Nhu vy, vat ning ¢6 thé di dong cting v6i xc con thee chidu ngang nha mdy; déng

thoi Xe con mang vat nang lat di dong cung véi cau truc doc nha mdy.

- Can tryc cong (goi 1t 1a cong true) duge dung dé x¢p d6 hang trong céc kho, bii
trong cdc nhd mdy be tong dic san, d¢ lap rdp cdc cav kien khi xay dung cdc nha may
thuy dién. cic cong trinh cau. ..

K&t cau thép ctia cong truc gom cé hai bo phan chinh: Dian cau va chan cong.

Dan céu truc dugc dat trén hai chan céng, hai chan cong ndy di chuyén trén hai
dudng ray. Trén dan cau cé xe con nang ha vat; Xe con dé c6 thé di chuyén doc theo dan

ciau nhd 101 va cdp kéo. Pong thai xe con ciing di chuyén ciing cong truc.

- Cdn vruc cdp: Duge dung dé van chuyén vat licu xAy dung qua thung ling, lén dinh

nui cao, qua song, suoi.

Bo phin chinh cta can truc cdp 1a hai thap cé két cadu ong hoac dan khong gian va
cap treo duge ndi vai dau cua hai thdp. Khoang cdch trung binh gifta hai thap thudng tix
400 + 500. ¢6 the lén dén 1000m.

Cdp trco cua can truc cap 1a loat cap thép chuyvén dung duge bao boc mat 16p vo dac
biét d¢ cdp ¢6 bé mat nhin, tron déu va khéng ri. dam bao cho xe con mang vat nang
(hodc cabin cho ngudi) ¢6 the di chuyén dé dang trén cdp. Hién nay, 0 nudc ta da su
dung cdp treo d¢ van chuvén ngudi tir chan nii én dinh ndi cao nhu & Yeén T, Chia
Huong Tich. Da Nang. ..



4.1.3. Cac thong s6 co ban cia may nang

Thong s6 co ban nhat cia mdy nang 1a tai trong nang Q. D6 1a trong luong 16n nhat
cho phép cla vat nang (ké ca trong lugng ban than thiét bi mang vat) ma may nang c6
thé nang duoc.

Ngoai ra, may nang con c6 cdc thong s6 hinh hoc co ban nhu: Chiéu cao nang H. tam
véi L (déi véi cau truc ki€u can); khau dé cua ddm cau (d6i vé6i can truc kiéu cdu) va cic
thong s& dong hoc nhu: Téc do nang ha vat, t6c do quay. toc do di chuyén can truc. di
chuyén xe con, t6¢ do thay déi tim véi.

Riéng d6i véi can truc kiéu can:

Tam véi L 1a khoang cich do theo phuong ngang tir trong tdm clia vat nang dén tam
quay cua can truc. Chiéu cao nang H la khoang cach tir trong tam cua vat dén mat dat,
(xem hinh 4.1a).

dat
25—

20\
20
AN
12 ™
T

8 -y

4 =
p) 12 16 20 24 28 32 2

Hinh 4.1. Cdc théng s6 co bdn va dicong ddc tinh 1di trong cia can truc kiéu can.

Momen tai trong la tich s& giita tai trong nang Q va tam véi L cia can truc:
M=Q.L, (Tm)

Mot s6 can truc kiéu can c6 momen tai trong khong déi thi tai trong nang sé thay doi

theo tam vd&i va ty Ié nghich véi tam véi.

D6 thi bieu dién quan hé giita tai trong nang va tdm véi la dudong dac tinh tai trong
cua can truc. Khi mémen tai trong M khong déi thi dudng dac tinh tai trong cua can truc
kiéu cdn ¢6 dang 1a dudng Hypecbol (xem hinh 4.1b), dugc x4y dung tir phuong trinh:

M
Q'_f

i

Khi st dung cén truc, phai tuan thit nghiém ngat dudng tai trong nay. Vi du: Muén
nang vat ¢ trong luong Q = 16 tan thi t6t nhat nén cho cén truc lam viéc & tam voi
L = 20m. Néu lam viéc & tam vdi L, < 20m thi rat an toan nhung khong phat huy hét kha
nang clia cdn truc, anh hudng dén nang suat clia né. Tuyét déi khong cho phép can truc
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nang vat ¢6 trong luong Q = 16 tan khi tdm véi cia né L, > 20m vi nhu vay can truc sé
bi mat 6n dinh.

4.2. THIET BI NANG PON GIAN

4.2.1. Cac loai kich

4.2.1.1. Cong dung va phadn loai

Kich thuoc nhém mav nang don gian thudng duoc dung dé nang vat c¢6 trong hugng
I6n nhung chiéu cao nang nho.

Dua vao cau tao va nguyén ly lam viéc, kich duoc phan thanh ba loai:

Kich thuy luc, kich vit va kich thanh rang.

Trong doé kich thuy luc nang duge vat c6 trong luong lon nhat; kich vit ¢6 cau tao gon
nhe va ¢6 kha ning tu ham. Bai vy, kich thuy luc va kich vit duge sir dung phé bién hon.

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

4.2.1.2. Kich thuy luc

a) Cdu tuo cua kich:

So dé cau tao clia kich thuy luc duogc thé hién trén hinh 4.2.

Hinh 4.2. So doé cdu tao kich thuy lec:
I- Bom ddu kiéu xi lanh - pittong; 2 - Thung chita dau: 3. 4 - Van bi mot chiéu;
5 - Pittong kich; 6 - Xilanh kich; 7 - Khod dau; 8 - Tay kich (tay quay);

b) Nguvén Iy lam viée cia kich thuy lie:

Khi lac tay kich s6 8 sang trdi (nguoc chiéu kim dong ho). pittéong s6 1 cia bom dau
tinh ti€n sang phai tao ra chan khong trong xilanh bom dau. Khi d6 van bi s6 3 md ra,
van s6 4 déng. Dau tir thung dau s6 2 qua van 3 vao trong xi lanh bom dau. Tiép theo,
lac tay kich sang phai (thuan chiéu kim déng ho). pittong s6 | tinh tién sang trat. Lic
ndy van 3 déng va van 4 md. Dau tir xilanh bom diu qua van 4 vao xilanh kich s6 6, ddy
ptttong s6 5 di 1én va nang vat lén.
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Muén ha vat, mo khoa s6 7, xilanh kich s6 6 dugc thong véi ngoai troi, ap sudt dau
trong xilanh 6 gidm xuéng can bang v6i ap suat khi quyén. Dudi tac dung trong lugng
clia vat nang, pittong sG 5 tir tir di xudng va ha vat xuong. Dau trong xilanh 6 di qua
khod s6 7 trd vé thung chita s6 2.

¢) Xdc dinh lyce tac dung lén tay kich.

D€ xdc dinh lyc P tdc dung lén tay kich, ta dua vio su can bing dp suat cia ddu trong
xilanh bom dau p, va dp sudt p,clia dau trong xilanh kich s6 6.

PP Q ;o d
PR T o O

4 4

(+1)

trong do:
P’ - luc ddy pittong s6 1 chuyén dong tinh tién, cé phuong tring véi duong tam
cha pittong;
Q - trong lugng cua vat can nang;
d - dudng kinh trong cta xilanh bom dau;
D - dudng kinh trong cua xilanh kich.

Giita luc P tac dung vao tay kich vi luc P' tic dung truc tiép vio tam cta pittong bom
dau cé quan hé v6i nhau qua phuong trinh can bang mémen (xem hinh 4.1):

[
PL, =Pl - P= P'[—' (4-2)
2
Thay P’ tir cong thirc (4-1) vao cong thuc (4-2), ta dugc:
2
P= ii'l—l (4-2‘1)
D° 1/,

Trong cong thifc (4-2a), ta chua ké dén ma sdt gilta cac bo phan cta kich ciing nhu sy
rod ri dau trong qud trinh 1am viéc. Néu ké dén anh hudng cua céc yéu 8 dé thi luc thyc
t€ tic dung lén tay kich dugc xac dinh theo cong thirc

P d® 1

p=s=Ql il (4-3)
t n QDZ 12 T‘l

trong d6: m- hiéu sudt cua kich.

Ngoai viéc din dong bang tay nhu loai kich trinh bay 6 trén, kich thuy luc con duge
dan dong bing bom thuy luc hodc tram bom thuy luc. Loai kich nay cé thé nang duogc
nhiing vat c¢é trong lugng rat 16n, dén 500 tan hodc 16n hon nita nhu cdc nhip cau, cic 1o
cao, cac san nha bétong cot thép cua céc tang nha.
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4.2.1.3. Kich vit

a) Cdu tao ciia kich vit (hinh 4.3).

Than kich s6 1. truc vit $6 2. duoc ché tao ren bao quanh mat tru cta truc. Truc nay
duoc lién két bing ren véi dai 6¢ s6 8, lip c6 dinh véi than kich. Tay quay s6 6 dé diéu
khi¢n kich.

Nhin vao hinh 4.3b ta thav: Neam s6 7 dugc lap v4: dau tay quay bang chét s6 S.
Ngim s6 7 an khdp véi banh ring 4. dugc lap véi dau truc vit bang then (hoac dau truc
vit ¢6 hinh vuong). M s6 3 truc tiép chiu trong lugng cua vat nang, duogce lap tron véi

dau truc vit va khong quay cung truc vit khi lam viéc.

10 y
W //I’/////é//%l
"" )
" p
-

Hinh 4.3. Kich vii

b} Newvén Iy lam viée cua kich vit nfue sau:

Muon nang (hoac ha) vit, chi vice quay tay quay s6 6. qua co cau ngam so 7 va banh
rang s 4. lam truc vit s6 2 quay theo. Nho duoc lién két bang ren véi dai 6¢ 8 nén khi
quay. truc vit 2 dong thdi chuven dong tinh tién. Tuv theo chiéu quay cia tay quay ma
truc Vit tinh ticn di 1én d¢ ning hodc di xuéng d¢ ha vat. Ngam s6 7 dugc gilr & vi tri c6
dinh (khi ngumg ngoai tue tic dung vao tay quay) [a nho 16 xo 10 va chi tiét dinh vi s6 9.

Kich vit ¢6 uu diém so vé6i kich thenh rang viv kich thuy luc ta: N6 ¢6 két cau gon,
nhe v co kha nang tu ham. Diéu kién tor him cua kich vit

tgs <tgp (4-4)
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Hay: tgh <f (4-4a)
Trong dé:
A - gdc nang cua ren truc vit;
p - gbéc ma sat trong cla vat liéu duoc ding dé ché tao truc vit;
f - hé sO6 ma sat;
Tuy nhién, kich vit c¢é hiéu suat thdp hon so véi céc loai kich khéc.
¢) Xac dinh ligc tdc dung vao tay quay:
Theo tai liéu tham khao [1], ta cé thé xac dinh luc tic dung vao tay quay nhu sau:
* Khi nang vat:
Luc can thiét tic dung Ién tay quay:

p - Qep+h)

4-5
" = (4-5)

* Khi ha vat:

P, = rQtg(p—A) (4-6)

R
trong dé: Q - trong lugng vat nang;
r - ban kinh trung binh cua ren vit;

R - chiéu dai tay quay.
4.2.2. Cac loai toi xay dung

4.2.2.1. Céng dung va phdn loai toi

a) Cong dung

Toi xay dung duoc ding phé bién dé nang ha cdc cau kién xay dung va cic thiét bi
mdy méc khac theo phuong ditng. Ngoai ra, n6 con dugc dung dé kéo xe con mang vat
nang di chuyén theo phuong ngang.Toi thudng duoc sit dung két hop véi palang cap Jdé
tao thinh mot co ciu cua cédc loai cdn truc, thang nang va cic loai mdy xay dung c6
truyén dong cép.

b) Phdn loai:

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

- Toi dan dong tay (goi tat la toi tay).

- To1 dan dong bang dong co (goi tat 1 toi may).

* Tuy theo céng dung, co:

- Toi nang dé nang ha vat - loai ndy dugc dung phd bién.

- Toi kéo xe con dé€ di chuyén vat theo phuong ngang.
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* Tuy theo s6 tang trong toi c6:

- Toi nang mot tang.

- Toi nhiéu tang.

- To1 voi tang ma sdt.

4.2.2.2. Toi dan dong tay (toi tay)

So d6 ton tay nhu hinh 4.4a.

Cum banh rang s6 5 (gom c6 hai banh rang véi dudng kinh khdc nhau) cé thé di

chuyén doc truc. N6 vira dé truyén momen vira dé thay doi ty s6 truyén tir truc I sang
truc II titc 1a thay doi momen quay va téc do quay cla tang.

Cum bdnh rang s6 4 cling gom c¢6 hai banh rang v6i dudng kinh khac nhau. Khi nang
vat nang, can ¢4 ty so truyén l6n thi cho bdnh ring nho clia curn banh rang sé 5 vao an
khép véi banh rang [6n ctia cum banh rang s6 4 (nhu hinh 4.4a); khi nang vat nhe thi cho
bdnh rang 16n cta cum bédnh rang $6 5 vao an khdp vdi banh rang nho cia cum banh rang
6 4, ty $0 truyén s€ nho hon so véi truong hop trén. Do dé. lam tang toc do nang vat.

Hinh 4.4a. Toi din dong tay

I- tang cudn cdp: 2- gid toi; 3, 4, 5- céc banh rang
dé truyén chuyén dong quay: 6- tay quay. I- truc dén dong (lip tay quay);
I, 1IT - cac truc trung gian; [V- tryc cua tang.

Quan hé gita momen trén truc tang M, vA momen trén truc dan dong (truc lap tay
quay) M, dugc xdc dinh theo cong thic:

M =M,in (4-7)
M, - mOmen trén truc tang, duoc xdc dinh theo cong thic:
S..D
M == (4-8)
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trong do:
S. - luc cang cua cap quan vao tang;
D - dudng kinh vong tron di qua tdm cla ldp cdp ngoai clng:
D=D, +(2m - 1)d, (4- 9)
D, - duong kinh ngoai cua tang;
d. - dudng kinh cap;
m - s0 18p cdp quan trén tang.
M, - mémen trén truc dan dong, duge xac dinh theo cong thic:
M, =k.n.P./ (4-10)
n - $6 ngudi déng thoi quay tay quay.
P - luc do mot ngudi tac dung vao tay quay.
[ - chiéu dai tay quay.
k - hé s6 ké dén su Jam viéc khong déu clia mbi nguoi.
Khin =1 thik=1; khin=2thi k =0,8. Néu 2 ngudi quay, sinh luc déu nhau thi lay
n=1.
i -ty $0 truyén chung cta cdc bd truyén banh rang.
n- hiéu suat caa toi.
Thay cédc cong thiuc (4-8) va (4-10) vao phuong trinh (4-7), ta s xdc dinh dugc luc
cta moi nguoi tdc dung vao tay quay:

S

.D
~— =k.n.PlL
5 N

4-11
S,.D -1h

T 2kndin

4.2.2.3. Toi ddn dong mdy (con goi la toi dién)

a) Phan loai toi dién

Toi dién duoc dan dong bang dong co. Tuy thuoc vao diac diém lam viéc cua dong co
va su lién két gifta tang cuén cdp va dong co ma toi dién duge chia thanh hai loai:

- Toi dién dao chiéu duge dan dong boi dong co dién xoay chiéu. Pong c¢o nay ¢d the
dao dugc chiéu quay va dugc lién két cling véi tang cudn cdp qua hop giam tdc.

- T&i voi ly hop ma sdt duge dan dong bai dong co chi quay mot chicu (khong dao
dugc chi¢u quay), thuong 1a dong co dét trong. Dong co nay dan dong cho nhicu tang.
Méi tang duge lien két v6i dong co bang ly hop ma sat. Khi déng 1y hop, tang s&€ nhan
dugc chuyén dong quay tir ddng co dé cudn cdp nang vat. Khi tich ly hop, tang khong
dugc lién két véi dong co nita, lic dé nho trong lugng ban than cua vat nang, tang s€ quay
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nguoc lai, nha cap. ha vat. Muén diéu chinh tée do ha vit thi dung phanh dai dé diéu chinh
toc do quay cua tang. Viée dimg va gilr vt tai vi tri nhat dinh trong mot thoi gian cén thiét
dugc thuc hién nho co ciu dimg ki¢u binh céc (nhu trong kich thanh rang).

b) Tot dien dao chiéu

So dé toi dién dio chiéu duoc thé hién trén hinh (4.4b). Téi dién dao chiéu thudng
duge su dung két hop véi paling cdp tao thanh co cidu ¢d thé nang dugc vat vdi trong
luong 16n. No cling 1a co ciu cua cde loal can truc. thang nang va cdc mdy xay dung
khdc. Viée dao chiéu quay cua tang 3 dé cudn hoic nha cdp niang ha vat, duoc thuc hién
bang cach dio chiéu quay cua dong co dién s6 1, day 1a dong co dién xoay chiéu. Phanh
50 4 1a phanh hai md thuong déng. Binh phanh I nia bi dong cua khép dan hoi néi truc
doéng co véi truc vio hop gidm tée. Hop giam tée s6 2 d€ taing momen quay clia dong ¢o

roi truyén dén tang 3.

Q, v,
T3
v| ¢
e
g 3
Lz
— ¥ AN
2 N
1
T\4

Hinh 4.4b. Toi dién ddo chiéu
Luc kéo cua toi chinh la lyc cang cta cdp cuén vao tang. duge xac dinh theo cong thic:

5= (4-12)
an,ny,
trong do:
a - bol suit cta paling cdp (di duoc gidi thicu o muc 1.4.6.2);
Q, q - rong lugng vat nang va cua thiét bi mang vat.

M, Ny - higu sudt cla palang va cia cde puly doi hudng cdp nam ngoai palang.

r - s6 puly déi hudng cdp nim ngoai palang. O hinh 4.4b, tacér= 1.
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Cong sudat dong co dién dugc xac dinh theo cong thic:

S,
dfc

- (kW) (4-13)
10001

Trong cong thic (4-13):
S. - luc cang cua cdp cudn vao tang, N;
7 - hiéu suit chung cua toi;

v. - van toc cla cap cudn vao tang, (m/s), dugc xac dinh theo cong thiec:

v =2y, (4-14)
60
D - duong kinh vong tron di qua tam 18p cdp ngoai cung, dugc x4c dinh theo cong
thitc (4-9);
v, - van toc nang vat, (m/s);
a - hat suat cia palang cép;
i1, - toc do quay cua tang, vong/phit;
n, = 4L (4-15)

i
n,, - toc do quay cta dong co;
i - ty s6 truyén ctia hop giam toc.

4.3. THANG NANG (MAY VAN THANG)

Thang nang dugc ding dé nang hang hodac ngudi (duge dat trén ban ning hoac trong
cabin) lén theo phuong thing dimg. a) b)

Thang nang thuong dugc dat c6 dinh tai
mot cho.

Tuy theo cong dung, thang nang gom c6:

- Thang nang phuc vu cho viéc xay dung, g
goi tit 1a thang nang xay dung.

- Thang nang dé van chuyén ngudi, goi tat

la thang may.

Thang nang xay dung c6 hai loai: Thang
nang dé chd hang va thang nang dé chd hang

cung voi nguoi. 1
4l hid S _\D S D) L'_t:.f_1
4.3.1. Thang nang ché hang h =
Cau tao cua thang nang chd hang (hinh Hinh 4.5. Thang ndang cha hang:
4.5a), gom: Cot chinh s¢ 4 dugc dat ¢6 dinh a) Hinh chung; b) So dé mdc cap
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trén bé s6 1. Doc theo chiéu cao cla cot ¢6 lap ray dan huéng dé dan hudng cho ban
nang s6 7. Ban nang nay duoc lap v6i gid trugt s6 6. Toi dien dao chiéu s6 2 va day cap
s 3 dé nang ha ban nang s6 7.

Cap s0 3 vong qua cac puly déi hudng & dinh cot via puly di dong s6 8 duge lap trén
ban nang.

Khi can thi cong cdc nha cao tang thi chiéu cao cot cua thang nang phai 16n. Néu
chiéu cao ¢o6t 16n hon 10m thi phai lién két cot v6i khung nha bang cédc thanh giang s6 5.

Hinh 4.5b la so d6 mac cdp co cdu nang ban nang.
4.3.2. Thang nang cho hang va nguoi

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

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

Thang nang chd hang va ngudi (hay con goi la thang may thi cong) ¢é cdu tao co ban
giong nhu thang may chd nguoi chi khac 1a: cabin dé xép hang va ngudi nam bén canh
cot va di chuyeén lén. xuong theo ray dan hudng duoe lap doc theo chiéu cao cua cot.
Con cabin cta thang mdy cha ngudi nam trong giéng thang.

Dé nang ha cabin ¢6 thé dung toi vi truyen dong cip 2
hoac truvén dong banh rang - thanh rang.

So do truvén dong cdp dé nang ha cabin cua thang
nang ch& hang va ngudi vai puly dan hudng cdp bang
ma sat duoc the hién & hinh 4.6.

Cabin s0 | duoc nang ha bai day cdp s6 5. Cap nay
quan vong qua toi dién dao chiéu so 3 véi cdc puly s6 2

dan hudng cap bang masdt. Dau kia cua cdp dugc co

dinh vao doi trong s6 4. 4

Trén thang nang chd hang va ngudi ¢é lap dat mot

sO thiét bi an toan nhu; bo him bao hiém dé giit cabin . .
ot S X e Hinh 4.6. So do mac cap

chong bi rot xudng néu cap né abin b: dat. cdc role ; e b s
khong bi roi xuéng néu cdp ning cabin b é ciia thang may thi cong

han ché& hanh trinh di chuyén cla cabin.
4.3.3. Xac dinh nang suat cua thang nang cho hang

Nang sudt ky thudt cta thang nang cho hang dugc xdc dinh theo cong thic:

3600
Ny == Q. (T (4-16)

UR
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Trong d6: Q - trong lugng hang dat trén ban nang, T;
T, - thoi gian mét chu ky lam viéc, s.
h

h
T, =—+—+1;, 8

¢ )
\n Vh

T, =t, +1, +1,, S
t t,. t, - thoi gian nang, ha va diing mdy dé béc hang, s;
h - chiéu cao nang, m;

v,. V,- Van toc nang va ha ban nang, m/s.

ns

4.4. CAC LOAI CAN TRUC

4.4.1. Can truc thap

a) Cong dung va phan loal cdn truc thdp

Trong cic loai can truc, can truc thap giit vai trd chli dao va dugc sir dung phd bién de¢
phuc vu cong tac xay dung co ban thudc céc linh vuc dan dung, cong nghiép, thuy dién.
cang, cdu dudng... Can truc thdp cé chiéu cao nang va tam véi 16n.

DPé xay dung cdc nha cao tang va céc thdp c6 chiéu cao 16n, ngudi ta diing can truc thdp
¢6 dinh. neo thdp vao cong trinh hodc can truc thdp tu nang c6 chiéu cao nang dén 150m
va tAm v6i 50m. tham chi dén 70m. Do dé, can truc thap c¢é mién phuc vu rat réng, né co
thé bao quat dugc toan bo cong trinh mic du thap dugce dat c¢6 dinh tai mot cho.

Pic diém chia can truc thdp 1a: N6 ¢6 da cdc co cdu: Nang ha vat, thay doi tdm vdi,
quay va di chuyén. Céc co cdu nay thuong dugc dan dong riéng bdi cic dong co dién
xoay chiéu.

Tai trong nang Q clia cin truc thap thudng thay déi theo tam véi L. Boi vay, thong so
co ban dac trung cho can truc thdp [a mémen tai trong: M = Q.L.

Dudng dac tinh tai trong cla can truc thap 1a d6 thi bieu dién sy phu thudc cta tdi
trong nang Q vao tam véi L cua can truc.

Can truc thdp duoc phan loai theo cdc dic diém sau:

* Theo su hoat dong cua thdp trong khi lam viéc cé:

- Can truc thdp véi thap quay;

- Can truc thdp c¢é dau thip quay (thdap khong quay).

* Theo phuong phap thay déi tam véi ¢6:

- Can truc thap thay déi tAm véi bing cdch nang ha can

- Can truc thdp thay déi tam véi bang cich kéo xe con mang vit di chuyén trén can.

* Theo phuong phép lap dit trén cong truong co:
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- Can truc thip di chuyén trén ray va cin truc thidp dat ¢6 dinh tai mot ché.
* Dua vio cong dung cé:
- Can truc thap cong dung chung dung trong xav dung dan dung va nha cong nghiép.

- Can truc thdp chuyeén ding dé¢ xav dung cdc cong trinh dac biét nhu éng khéi, 10
cao... cua cdc nha may 16n.

- Can truc thdp dang trong xay dung nha cao tang.
b) Can trye thap vor thap quay

So' dé cau tao cua can truc thdp voi thip quay di chuvén trén ray, dugc thé hién trén
hinh 4.7a.

b)
Hinh 4.7. Can truc thdp cd thdp auay

Thap s0 | duge dat trén ban quay s6 4. Chan thdp duoc lién két véi ban quay bang
khép ban I1¢ nam ngang s6 3. Thdp duoc il on dinh nho thanh giang 16.

Trén ban quay con dat doi trong sO 7. t01 nang can s6 8. tOl nang vat s6 9 va co cau
quay. Khi gquay, ban quay s6 4 duoe tv trén thi€t bi tua quay. Thiét bi tua quay nay duge
lap c6 dinh v6i khung s 5 clia co céu di chuyén. Can truc thdp c6 thé di chuyén trén ray
nho bdn cum bédnh xe $6 6 (trong dé ¢d hai cum chi dong vi hai cum bi dong). Can s6 2
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duoc lién két vé6i dau thap bang khép ban 1é & chan can. Can duoc nang ha (dé thay doi
tam v&i) 1a nho t0i nang can s6 8. palang cap s6 10 va cdp s6 12. Toi 56 9 va hé thong
cap 13 dé nang ha vat.

Khi co cdu quay can truc lam viéc thi banh rang hanh tinh 14 nhan dugc chuyén dong
tr dong co dién, qua hop giam toc, né sé€ quay hanh tinh xung quanh vang rang 15, l[am
cho ban quay s6 4 quay 360", do dé. ddi trong s8 7. cdc co cdu nang ha vat, nang ha can.
co cdu quay, thdp va can quay dong thoi cung véi ban quay.

Hinh 4.7b 1a so d6 mac cdp cua can truc thdp v6i boi sudt cla palang cap nang val
a = 2 va cua palang cdp nang can a = 4. Mot dau cla cdp nang vat 13 duge cudn vao tang
nang vat s6 9 vong qua cdc puly 16 lap & dau can va puly di dong 17. Pau kia cua cép 13
duoc cuén vao phan c6 dudng kinh nho clia tang nang can s6 8 va nguge chiéu vdi chiéu
cudn clia cdp nang cin. Do dé cdp nang can va cdp nang vat phu thudc vao nhau trong khi
lam viéc. Bdi vay, so do mac cdp nay duogc goi la so d6 mac cdp phu thudc.

Nguyén ly lam viéc cua né nhu sau: Khi tang s6 8 quay nguge chiéu kim dong ho.
cdp nang can s6 10 duogc cudn lai, qua cdp 12, diu can sé dugc nang 1én, tdm vdi cua cin
truc dugc thu nho lai; trong khi dé, cdp nang vat 13 lai duge nhé ra khoi tang $6 8 va vat
duoc ha xuong (mac du toi nang vat s6 9 khong lam viéc). Khi tang sé 8 quay thuan
chiéu kim dong hé dé nha cdp s6 10, ha can xudng dé tang tim vdi cla can truc thi cdp

nang vat 13 dugc cudn lai va vat dugc nang lén.

Quan hé gitta duong kinh phan 16n va duong kinh phan nho cla tang nang can phu
hop vdi quan hé gilta boi suat cua palang nang can va boi suat cua palang nang vat, dam
bdo sao cho diu can duge nang lén do cao bang bao nhiéu thi vat s& dugc ha xuong do
cao bang bdy nhiéu va nguoc lai. Nhu vy, vat sé khong thay doi do cao so vdi mat dat
ma chi di chuyén theo phuong ngang cung véi ddu cdn trong qud trinh nang ha can dé
thay doi tam véi. Vi thé, giam duoc thoi gian chu ky lam viéc va tang nang suat can truc.
D6 la tinh uu viét cla so dé mac cép phu thuoc.

Ngoai ra, mot s0 can truc thdp con st dung so d6 mac cap doc lap. Trong truong hop
dé. cdp nang ha can va cdp nang ha vat lam viéc doc lap véi nhau. Khi nang ha cén dé
thay déi taim vai thi vat cling bi thay déi do cao so véi mat dat.

Mot s6 can truc thdp véi thap quay ¢6 can nam ngang. Phan dudi bung cin c6 gan
ddm thép chit I lam dudng ray cho xe con mang vat di chuyén doc theo cén dé thay doi
tdm véi cua can truc. Trong khi thay doi tdm vdi, vat di chuyén cling véi xe con ma
khong thay doi do cao so véi mat dat.

b) Can truc thdp voi dau thdp quay (thap khong quay)

Hinh 4.8 thé hién cau tao va so dé méc cdp cua cdn truc thap véi dau thap quay (thdp
khong quay). Cau tao chung cta can truc thap vdi dau thap quay hinh 4.8a, gom cé:
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Thdp s6 1 duge dat ¢6 dinh trén khung di chuyén s6 5. Khung nay duoc tua trén cic
cum banh xe di chuyén s6 6. Cin s6 2 thudng duoc treo nim ngang nho thanh giang 13
va lién két vé6i dau thap bing khép ban 1€. D6i dién v6i can, & dau thap con lap dam
co6ngxon s6 9. Dam cong x6n ndy ciing dugc treo nhd thanh giang 13. Trén ddm nay cé
dat toi nang ha vat s6 11 va tdi 12 dé kéo xe con s6 10 di chuyén doc theo cdn khi thay
doi tam véi cha can truc. Dol trong s6 8 ciing dugc treo trén dan congxon s6 9 va né ¢o
thé di chuyén doc theo dam nay. O mot s6 can truc. doan thdp trén ciing s6 17 ¢ tiét
di¢n 16n hon va 16ng vao than thap s6 1. K&t cau nhu vy s€ uén loi cho viéc néi thap khi
can tang chiéu cao cua thdp.

Khi lam viéc, dau thdp so 3 (trong d6 cé dat cabin 6 16), can s6 2, dam cdngxon s
9, cic o1 11, 12 va doi trong s6 8 (dugc dat trén dam cong xon) sé cung quay tuong doi
so vdi thap. Khi dugc quay, chiing dugc tua trén thiét bi tua quay 18, dugc 1ap ¢6 dinh
v6i than thdp 1. Dudi chan thdp ¢6 dat thém d6i trong s6 7 trén khung di chuyén dé ha
trong tam cua cén truc xudng thip, ting do én dinh cho can truc & trang thai lam viéc
cling nhu khéong lam viéc. Vi vay, d6i trong 6 7 con duygce goi [ 6n trong.

13
11 B
v/
9/
8
S b) 2o
1
] "
v Pau can
{4 / '
A 11
=} Z RN
£ 5
SR
a) 3 55;
c)

Hinh 4.8. Can truc thap c6 dau thay ¢:ay:
a Cautao chung; bj Sordo mée cap di chuyén xe cor:; ¢) Sordo mde cdp ndng vat
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Hinh 4.8b la so d6 mic cdp kéo xe con di chuyén. Hai ddu cla cdp 15 dugc vong qua
tang 12 vGi chiéu nguge nhau va ¢6 dinh vao xe con s6 10. Viéc thay doi tdm vdi duoc
thuc hién bang cdch cho xe s& 10 di chuyén trén can. Néu tang 12 (hinh 4.8b) quay
nguoc chiéu kim déng hé thi xe s6 10 di chuyén ra phia dau can dé mo rong tdm véi cua
cén truc va nguoc lai. Hinh 8.4¢ 1a so d6 mac cdp ning ha vat véi palang cdp nang vat co
boi sudt a = 2. Cdp nang vat 14: mot dau duoge cudn vao tang 11, dau kia ¢d dinh ¢ phia

dau can.

So v6i can truc thdp v6i thdp quay, can truc v6i ddu thap quay c6 nhuoc diém sau: Do
cdc co cdu va déi trong di dong dugc dat & trén cao nén viéc lap rdp, cham séc, bao
dudng khé khan hon, thoi gian 1dp rdp lau hon. Song cén truc ndy cé uu diém la: N6
thuong cd tai trong nang va tam vdi 16n hon; néu né dat ¢ dinh tai mot chéd thi ¢ the
neo giif thap vao cong trinh dé tang do 6n dinh khi can tang chiéu cao cla thap. N6 ¢6
thé ding sat cong trinh vi né c6 tdm vd6i rat nhé. Khi d6 xe mang vat di chuyén vao st
v6i thdp. Vi vay, né rat thich hgp véi viée cai tao, xay chen cic nha cao ting trong cdc
pho thudc cdc thanh phd 16n cta nude ta nhu Tha do6 Ha Noi, thanh phd Ho Chi Minh. ..

¢) Can truc thdp dé xday dimg nha cao tdng

Can truc véi diu thdp quay dat ¢6 dinh tai mot chd thudng dugc sir dung phé bién dé
xay dung cac nha cao tang, (xem hinh 4.9).

7422745,

7

Hinh 4.9. Can truc thédp ¢& dinh véi dau thdp quay dé xay dung nha cao tang

98



Khi dé. ngudi ta ¢6 thé néi thém cac doan thap lam tang chiéu cao cua thdp va neo
thap vao cong trinh nhu hinh 49a dé tang d6 on dinh cta can truc. Hinh 4.9c mo ta
phuong phdp giang thdp s6 | vao cong trinh nhd cdc thanh gidng s6 7.

Qua trinh noi thap dugc tién hanh nhu sau: Trude hét, ¢6 dinh doan thdp trén cung va
dau thdp véi gian lap dung s¢ 2. Gian nay thudng duge ché tao duéi dang bao quanh
thap ca ba mat, chi hd mat trudc dé dua doan thép s 4 vao vi tri can néi. Tiép theo, thio
cac bulong lién két gitta doan théap trén cung vdi phan thap dudi.

Sau dé, dung t&i lap dung dé nang doan thdp trén cling va toan bo phén trén cua can
truc lén mot doan bang chiéu cao cha doan thdp cin phai néi them s6 4. Khi d6 dan lap
dung s6 2 truot doc theo phan thdp phia dudi. Nang doan thdp can noéi sd 4 1én nho co
¢Au nang vat clia can truc vi treo né vao ray s6 3, réi day né truot trén ray s6 3 vao
khoang tréng gitta phan trén va phan dudi cia thdp. Cudi cung, lién két doan thdp s6 4
v6i phén trén va dudi cla thdp bang cac bulong.

Hinh 4.9b la so d6 mac cdp nang vat nhiéu t6¢ do cua can truc thdp véi hai tang cuon
cap S va 6.

a) b) c)

%

Hinh 4.10. So do noi thap khéng can gian ldap dung

~
T

Mot 56 cén truc thdp (v6i dau thap quay) ¢ doan thdp trén cling véi tiét dién 16n hon
phan thdp phia dudi va dugc 16ng vao phan thdp dudi. Két cau kiéu nay cho phép viec
noi thdp thuan loi hon va khong can gian lap dung (hinh 4.10).

Trinh tu noi thap cua loai can truc nay dugc thuc hién nhu sau:

- Dung co cdu nang vit cua can truc nang doan thap can phai noi lén (hinh 4.10a);

99



- Treo doan thap nay vao ray truot (hinh 4.10b);

- Dung xi lanh thuy luc nang toan bo phan trén clia can truc 1én mot doan bing chiéu
cao cta doan thap can phai ndi (hinh 4.10c);

- Ddy doan thdp can phai néi di chuyén vao khodng tréng giita phén trén va phin dudi
cla thdp (hinh 4.10d).

- Cuoi cung, lién két doan thap can n6i thém vai phan trén va dudi cta thdp bang cdc
buléng (hinh 4.10e).

c¢) Cdc co cdu ciia can truc thap

Can truc thap néi chung thudng cé cic co cdu: Nang ha vat, thay déi tdim vé6i va co
cdu quay. Riéng cdn truc thdp di chuyén trén ray con c6 co cdu di chuyén. Trong dé. co
cdu nang vat va co ciu thay doi tam véi (k€ ca bing cdch nang ha can hoic kéo xe con
di chuyén doc theo can) thudng la tdi dién dao chiéu, dugc din dong béi dong co dién
xoay chiéu. So do6 truyén dong cla cac co cdu nay giong nhu so do i dién dao chi¢u da
dugc gidi thiéu & muc 4.3.2.

* Co cdit ndng vdt ciia can truc thdp c6 dac diém 1a thudng cé nhiéu t6c do. Do d6,
khi nang vat c6 trong lugng nho thi cho ¢o cau nang 1am viéc véi t6¢ do 16n dé rit ngin
thoi gian chu ky lam viéc va tang nang suit cla can truc. Khi nang vat ¢é trong lugng
16n thi can phai cho co cdu nang lam viéc véi téc do nhd, vat duge nang ha mot cach tur
tir. Nha vay, ¢6 the 1ap dat mot cich chinh xdc vat nang va cdc ciu Kién xay dung vao
ding vi tri can thiét cua nd.

Vi thé, cdc cén truc thap dé lap rap cdc cdu kién cé trong luogng 16n thudng su dung
co ciu nang vat 1a i ddo chiéu c¢6 nhiéu t6c do véi hai dong co dién va hai tang cudn
cdp, duge 1ap trén hai dau truc ra cta hop giam t6¢ nhu hinh 4.11. Trén truc vao cta hop
giam toc ¢ bo vi sai khong doi xing.

Toi nay cé bdn téc do nang vat tuong ting véi bon trudng hop sau:

- Khi hai dong co 1 va 2 quay cung chiéu;

- Khi chi ¢6 dong co 2 1am viéc, dong co | khong 1am viéc;

- Khi chi ¢6 dong co 1 lam viéc, dong co 2 khong lam viéc;

- Khi hai dong co quay nguge chiéu nhau.

* Co cdu di chuyén clia can truc thap gém bon cum bdnh xe, trong d6 ¢6 hai cum chu
dong va hai cum bj dong. Khi can truc thdp phai di chuyén trén dudng ray vong thi hai
cum chi déng thudng dugc dat vé mot phia ray ¢é ban kinh cong 1én hon.

So d6 dong cum banh xe chii dong cla co cdu di chuyén cén truc thdp dugc thé hién
trén hinh 4.12a, gom: Dong co dién s6 1, khép ndi truc s6 2; phanh ma s6 4; hop giam
téc truc vit - banh vit s6 4 va cdc banh ring dé hd s 5 va 6 c6 tdc dung lam ting momen
quay cua déng co va truyén dén cic banh xe s6 7 1am cho cac banh xe nay quay dé di
chuyén can truc.
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Hinh 4.11. So d6 co cdu ndng vat nhiéu téc d¢ cuua can truc thdp.
1, 2 - dong ca dién; 3- khép noi truc; 4- phanh ma thuong déng;
5- hop giam 16¢; 6,7 - tang cudn cdp; 8- truc ra cua hop giam toc.

= Cocdu guay ctia can e thdp

S do co cau quay cua can truc thdp duoc the hién wen hinh 4.12b, gém co:

Pong co dién s0 1 dat dimg, ¢ dau true phia trén cia dong co ¢é lap phanh md s6 2;
Hop gidm tdc hanh tinh s6 3 dé ting momen quay cta dong co va truyén dén banh rang
s6 4 1am cho bdnh rang nay (clng véi ban quay cua cin truc) quay hanh tinh xung
quanh vanh rang ¢6 dinh $6 5. Vanh rang s 5 dugc gan ¢/ dinh véi phan khong quay
cua thiél bi tua quav. Ngodi ra, co cau quay cia mot s6 can truc thdp dung hop gidm téc
truc vit- banh vit. Khi d6é dong co dién duoe dat nam ngang.
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Hinh 4.12. S0 do co edu di clivdn va cor cdie gy cic can tric thap.
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4.4.2. Can truc ty hanh van nang

Khdac v6i can truc thdp, can truc tu hanh van ning cé thé lam viéc & bat ky noi nio,
khong can ngudn nang lugng tir bén ngoai nén cé tinh co dong cao. N6 thudng dugc sur
dung rong rai trong xay dung cdc cong trinh dan dung va cong nghiép ¢ chiéu cao
khong 16n va trong viéc xép do hang hod & cdc kho, bai, cdc nha ga, bén cang. trg gilp
cac may €p coc trong cong tac gia ¢6 méng.

+ Tuy theo két cdu phan di chuyén, cén truc tu hanh gém cé: Can truc banh hoi, can
truc banh xich, can truc 616, can truc mdy kéo va can truc di chuyén trén ray. Trong dé
can truc may kéo thudng dugc dung dé lap dat hé théng ong dan ddu, dan khi dét, ong
cap thodt nude. ..

+ Tuy theo phuong phdp dan dong co6:

- Cén truc dan dong chung bang hé thong truyén dong co khi;

- Can truc dan dong riéng bang hé théng truyén dong dién hoac truyén dong thuy luc.

+ Tay theo hinh dang va két cdu ctia can cé loai can gian va loai can hop véi cdc doan
16ng vao nhau, kiéu ingten dé c6 thé thay déi chiéu dai can. C6 thé lap thém can phu
kiéu mo vit & dau can chinh dé tang tdm vdi cia cin truc (xem hinh 4.13b).

a) Cdn truc bdnh hoi

So dé cdu tao chung clia cin truc banh hoi dugc thé hién trén hinh 4.13a.

Hinh 4.13. Cdn truc tu hanh banh hoi:
a) Cdu tao chung, b) Cdn phu; c) So d6é mdc cap;
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Trong do: |. Mdy co s¢ (thudng 1a mdy dao banh hoij, can chinh s6 2 dugc lién két
v6i may co sO bang khdp ban 1€ nam ngang & chan can va dugc nang (ha) nho toi va
palang cdp nang can s6 3. Cin phu s6 4 duogc lien két biang khdp ban 1€ véi dau cdn
chinh s6 2 dé ting tAm v4i cha can truc, (hinh 4.13b).

Khi can truc lam viéc khoéng cé can phu thi mot dau cdp clua co cdu co ciu nang
chinh duoc cudn vao tang s6 5 cua co cau nang chinh. con dau kia cua cdp dugc cudn
vao tang sO 6 cua cd cau nang phu. Nhu viy, co cau nang chinh va co cau nang phu ¢é
thé 1am viéc dong thoi hoac doc lap véi nhau (xem hinh 4.13¢).

Khi can truc 1am viéc v6i can phu thi co cdu nang chinh dé nang ha can phu (thay déi
tdm vGi cua can phu). co ciu nang phu dé nang ha vat.

Trong khi nang ha vat, ngoai cdc bdnh hoi cua ¢o cau di chuyén, can truc con dugc
tua trén cdc chan tua cing dé tang do cing vimg va on dinh ciia can truc, tang dién tich
ti¢p xtc gilta cdn truc v6i mat dat dong thai gidm 4dp suat can truc truyén xudng dat.

Cac co cdu cla can truc bdnh hoi ¢6 thé dugc dan dong theo hai phuong phép:

- Dédn dong chung tir mot dong co (thudng la dong co dot trong) cua mdy co so.

- Din dong riéng tir cdc dong co dién mot chicu. Cic dong co dién nay duoc cung cép
dién tr mdy phdt dién mot chicu, dat trén can truc va ducce dan dong bdi dong co chinh
Cua can truc.

So dd dain dong cac ¢o ¢ cia can truc banh hoi (¢6 ding cin phu va co cdu ning
phu) theo phuong phdp thit hai duoc thé hién trén hinh 4.14.
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Hinh 4.14. So do cdc co cdu cua can truc banh hoi
a) Co cau ndang chinh; b) Co cdu quay; cj Co cau ning phu; d) Co cdu ndng ha can.



b) Cdn truc banh xich

Thiét bi can truc duoc lap trén may co s& la mdy dao mot gau van nang di chuyén
trén banh xich.

Tuy theo cong dung, né duoc phan thanh hai loai: Can truc banh xich diing dé xép da
hang va can truc chuyén diing dé lap rap.

Can truc dugc dung dé xép dd hang thudng ¢6 tai trong nang, chiéu cao nang va tam
véi khoéng 16n. Cic co ciu cia né thuong duge dan dong chung tir dong co cia mdy co
sd. Can truc chuyén diing dé 1ap rap c6 tai trong nang 16n (c6 thé t6i 250 1dn) va khoang
khéng gian phuc vu 1én.

Do di chuyén trén hai dai xich nén dién tich ti€p xidc gilta can truc va mat dat 16n, dp
sudt cua can truc xuoéng dat nhoé ma can truc banh xich cé thé lam viéc trén nén dat yéu,
khong can chan tua va cé thé di chuyén theo bat ky hudng nao trén cong trudng, khong
can dudng x4, tinh co dong cao. D6 1a uu diém dac trung cua can truc banh xich so véi
can truc banh hoi. Vi vay, né dugc st dung rong réi trén cdc cong trudng xay dung dan
dung va cong nghiép. xay dung cau va cic cong trinh thuy dién...

Hinh 4.15 la can truc banh xich véi can co ban s6 4. Cin nay dugc lap trén ban quay
cia mdy co s0 s6 1 va dugc nang ha bdi t5i nang cén s6 2 va cdp nang can s¢ 6. Toi
nang vat sé 3 va palang cdp nang vat s6 5 dé nang ha vat. Ngoai ra, cin truc con cé co
cdu quay va co ciu di chuyén. Dot trong 6 cung duge lap voi ban quay, déi dicn véi can
va méc treo vat nang.

x353‘\ﬁSXS‘VS"fS’*'3“‘3"3 JEIRIXIXIXIXIXIXIXI >
Hinh 4.15. Cdn truc tw hanh banh xich (kiéu can)
Céc co cdu cha can truc banh xich ciing dugc dan dong theo hai phuong phédp nhu cin
truc banh hot.

Céc loai can truc duogc ding dé xép dd hang cé cong suat, tai trong nang. chiéu cao
nang va tam véi khong Ién thi cdc co céu clia né duge dan dong chung tir dong co cua
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may co sd (thuong 1a dong co Piezen). Cic loai can truc chuvén dung dé lap rdp vdi tai
trong va cong sudt [Gn thi cde co cau cta nd thudng duoc dan dong riéng bdi cac dong
cu dién mot chiéu.

Nguén dién mot chiéu duoc cung cap tr mdy phdt dit én may co sd va duge dan
dong bdi dong co chinh cha may co so (giong nhu phuong phdp dan dong thi hai cua
can truc banh hot).

Ngoii thi¢t bi can truc véi can co bian (nhu giGi thiéu ¢ hinh 4.15). trén can truc
binh xich con lap thém cian phu (giong nhu can truc banh hoi) d€ md rong tam vdi.
Mot s& can truc banh xich chuyén dung dé lap rdp con lap thiét bi thdp - can, né cé thé
thay thé cho can truc thiap chuyén dung trong xay dung cic nha cao tang véi chiéu cao
trung binh.

(e co cau cua nd thuong duoc dan dong riéng tir cdc dong co dién.

Trén mady co sd cua cin truc banh xich con ¢é the lap cdc thiét bi dao dat clia may

dao mot gau van nang nhu thi¢t bi gau thuan. gau nguge, gau day, gdu ngoam, gau bao
va thict bi déng (ha) coc. thiét bi nho goc cay. Boi vy, can truc banh xich duge xép vao
loal can truc tu hanh van nang.

Tuy nhién. can truc banh xich di chuyén cham chap. ning né va khé khan. Do dé, khi
s dung can truc banh xich nén tap trung cho nd khoi luong boce xép hoac lap rap 1on dé
han che viee di chuven Cua can truc va tang tuo lh(_) cho cocaudi Chuyén.

¢) Can truc 6o

Can truc 6to thudng duogc ché tao vdi tai trong tir 3 dén 16 1an. Cac loai can truc 616
cG tai trong nho thudng ¢é cide co cau duge dan dong chung tir dong co cua 6td qua hé
thong truyen dong co khi. Song do ciu tao phic tap, hicu suit truyén dong thap, cham
sOc bao quan khd khan nén hién nay, cdc loai cin truc truvén dong co khi it duge su
dung. Da s0 cdc can truc hién dai thuong duge dan dong riéng bang truyén dong thuy
luc hodc truyén dong dién.

So dé cau tao chung cua cin truc 6o dan dong thuy luc dugc thé hién trén hinh
(4.16), gom ¢6: O16 co sd s6 41 tren Khung 6t6 s6 6 cd dat ban quay $6 9 cua cén truc.
Cin s0 5 duge lién ket véi ban quay bang khdp ban 1€ s6 11 ¢ chan can. Can nay thuong
¢6 dang hinh hop véi cdc doan cé tiét dién ngang khic nhau vit c6 két cau kiéu angten.
Bén trong bung cin ¢é xi lanh thuy luc dé co dudi cdc doan cin. Do do. ¢6 the thay doi
duoc chiéu dai can.

Trén ban quay ¢ lip doi trong s6 12, xilanh nang ha cén s& 8 dé thay déi tdm vdéi cta
cin truc. cdc co ciu nang vat. co cau quay va ca bin so 10 dé di¢u khién cdn truc.

Co cau nang vat la 101 vai tang cuon cdp, duge dan dong boi dong co thuy luc. Cép
nang vat so 2 sau khi ra khoi tang duge luon bén trong bung can vong qua puly dau can
so 1. ro1 dén co dinh vai thict bi mang vat (cum maéc treo) so 3.
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Hinh 4.16. Cdn truc o 16 dan dong thuy luc

Co cdu quay can truc cling dugc dan dong bdi dong co thuy luc, qua hop giam tac,
momen quay cla dong co tang 1&én va duoc truyén dén banh rang nhd lam bdnh rang nay
quay hanh tinh xung quanh vanh rang c6 dinh gin vé6i vong tua quay va ddy ban quay
clia cén truc quay theo. Cic dong co thuy luc hoat dong duge 1a nho co nang clia dong
thuy luc ¢6 ap sudt do bom thuy luc tao ra. Bom thuy luc dat trén can truc va dugc dan
dong boi dong co chinh cua 6t6.

Khi lam viéc, can truc thuong duoc tua trén céc chan tua s6 7. Cac chan tua nay chiu
phan 16n tai trong nang va trong luong can truc va tang dé 6n dinh cla can truc. Khi cin
truc di chuyén khong tai trén dudng, cic chan tua nay duoc co 1én nhd hé théng thuy luc

Céc co cdu cua can truc 6to cling duge dan dong theo hai phuong phap giong nhu cin
truc tu hanh banh hoi. Trong trudng hop din dong riéng, cic co cdu c6 thé dugc dan
dong nho dong co dién hoac dong co thuy luc

vi DU THUBAY

(Thiec hanh tinh toan co cdu ndng ctia cdn tric)

Ding hé théng toi nhu hinh v& duéi day két hop véi paling cép loi luc gom 4 puli dé
nang vat (khong c6 puly doi hudng cdp ndm ngoai paling).

1. Khi dan déng tay:
Biét:
Trong lugng vat nang: Q=7310N.
Hai ngudi quay, moi ngudi sinh luc nhu nhau: P = 100N.
Téc do tay quay: n, = 20 vong/phuit.
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S6 rang cac banh rang: @; 20: 7, = 20

. . ., ) ] Hop giam toc
Ty s6 truyén hop giam téc: i, = 13,2. | |/ / /
Hiéu suat cua toi: N = 0.85 A 132
Hiéu suat cua Paling cdp:  n,, = 0.82; P
Puong kinh tang: D, =250 mm; S
Puong kinh cap: d. =10 mm.

Tang quan 3 1&p cép:
Chiéu dai tay quay: l,= 300 mm. |
Cho phép bo qua trong lugng thiét bi mang
Vit nang.
a) Tinh boi suat cta palang cdp va v& so dé mic cdp tir tang dén Paling thé hién dugc
bol suat vira tinh?
b) Tinh van téc nang vit khi dung palang cdp no1 trén.
2. Khi din dong dién:
Biét cong sudt dong co Ny = 3,92 kW va téc do quay ctia Jong co ny = 1320 vong/phtit.
a) Tinh van toc nang vat?
b) Tinh trong luong vat nang?
Bai giai:
1. Khi dan ddng tay:
a) Xdc dinh boi sudt paléing cap.
Trudc hét, ta 1ap phuong trinh can biang momen trén truc tang do luc P madi ngudi
sinh ra khi quay tay quay va mémen do luc cdng cap S_ gay ra:
2.Ph, .1, —S—LEB (D7-1)
Trong d6: Luc céng cap S, duope xéc dinh theo cong thuc:
S, = &L—q—— (D7-2)
amn,, My
Trong cong thirc (2): q - trong lugng thiét bi mang vat. theo dau bai q = 0:
N, = 0.8 - hi¢u suat palang:
n - s6 puly déi hudng, n = 0;
M, - hiéu suat cua Puly; 1" =n’, = |

a - boi suat cua palang.
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Do do6. cong thirc (D7-2) con lai:

5, =2 (D7-3)
a'npu

Thay cong thue (D7-3) vao phuong trinh (D7-1),ta cd :

2Pl i, =2
My 2
D
Suy ra; a= Q (D7-4)
4Pl 1.nm,,

Trong dé:
Q = 7310N (theo dau bai).
D=2m- Dd,+D,=23-10.1+025=03m; /

Zr i =10 132-66
20

=0,3m: n,,=0.85: n,,=0.82.

Iq

C Zl *
Thay cdc 0 liéu trén vao cong thic (D7- 4), ta xdc dinh duge boi suat palang:

7310%0.3 A e
A= =3,973
4% 100%x0,3x6,6x0,85x0,82

Vay ta lay: a = 4.
So dd mic cap tir tang dén palang khéng co6 puly dbi hudng cap. véi boi suat palang
a = 4 dugc thé hién nhu hinh vé bén.

h) Xdc dinh vdn toc ndng vdt khi quay tay quay

e A . . , P
voi toc do ny = 20 vong/phuit - ‘
Khi nay tang s& quay voi tbe do:
n 20 . :
N =—=——= 3 vong/phiit
g . ,6
Vén téc cua cap cudn vao tang dugce xac dinh Q
theo cong thire:
T['D'nl;mg
Vo= —=ay
60
Suy ra van tde nang vat:
m.Dn,.  3.14x0,3.3 _
Vo = ane — =0,012m’s (D7-3)
60.a 60x 4
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2. Khi dan dong co bang dong cor:

Biét cong suat cua dong co: Ny = 3,92 kW va tdc do quay cua ddng co: ng = 1320
vong/phut.

a) Xac dinh t6c do nang vt

Khi dan dong dién. tang nhén dugc chuyén dong quay cua dong co truyén qua hdp
glam toc ¢o ty so truvén i, = 13.2. Khi dé. toc do quay cua tang s€ la:

2
' — _[;1_(_1_ = —1—3;9 = lOO Vbng’/phl:lt

n -
tany N
£ 13,2

Ap dung céng thirc (D7-5) ta xdc dinh duoc téc dé nang vat khi dan doéng dién:

©.D.nj,,, _3,14x0.3x100

vy = =0,392m/s
60.a 60x 4
b) Xdac dinh trong lirong vat ndny
Dua vao cong thie xac dinh cbng suat dong cor
S..v.
N, =- . (D?' 6)
1000 ql{ﬁ
. , +
I'tong do: S, = __S);ﬂq_;
an,, Ny
Ve =av,
Thay S, va v', vao cong thirc (D7- 6) ta c6:
Q+qravy,  (Q+qQ)vg

- d

1000.am,, My My 10007, Mg Ny
O day: Theo dé bai: q =0, m,,= 0,82; 1 = 0 - 56 puly doi huéng cép nen ny” = 1.
: puly g P
1000.N 4.1, My

¥

VQ

Suy ra

Thay cic s6 li¢u vao cong thic trén. ta xdc dinh dugc:

J00% 3 .8 .85
0= 1000x3,92x0,82x0 83:69701\1
0.392

Viy khi to1 dugc dan déng dién thi c¢6 the nang duge vit ¢ trong lugng 1a:

Q = 6970N.
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vi DU THUTAM
(Thiee hanh tinh todn co cdu nang ciia cdan truc)

Cho co cau nang vat cua can truc thi€u nhi nhu hinh vé dudi day:

/ Hop giam téc

Q = 5000N
v, = 0.5m/s

Biet:

- Trong lugng vét cén nang: Q = 5000 N.

- Van t6c nang vat khi dan dong bing dong co dién: v,=0.5m/s

- S6 rang cua cédc banh rang: Z,=40; 7Z,= 20

- Ty s6 truyén cla hop giam toc: i, = 13.6.

- Chiéu dai tay quay: /,, = 300 mm;

- Budng kinh tang: D, =250 mm: dudng kinh cdp: d_.= 10 mm.

- Tang quan 3 16p cdp; hiéu suit cua toi n, = 0,85.

- Hi¢u suat cta palang: n , = 0,90.

- Trong lugng cum thiét bi mang vat: q = 40N.

- Ché do lam viéc trung binh: CD = 25%.

1. Tinh cong suat va téc do quay cua dong co va chon dong co dién?

2. Néu mat dién, phai quay tay (hai ngudi quay véi luc P nhu nhau) thi moéi nguoi
phai sinh luc biing bao nhiéu va quay tay quay véi téc dé 1a bao nhiéu (vong /phit) dé
nang vat Q = 5000N [én v&i van t6c v' = 0,024 m/s?

Bai giai:

1. Khi ddn dong bang dong co dién:

Tang nhian dugc chuyén dong quay cua dong co chi truyén qua hop gidm toc.

110



a) Nuc dinh cong sudt clia dong co dién:
N /e :--ws—‘?»\-'-“w, kW (D8-1)
10007,
Trong do:
S. - luc cang cua cap cudn vao tang. duoe xac dinh theo cdng thire:
5, =20 (D8-2)
an,, Ny
Q = 5000N - trong luong ctia vat nang:
q = 40N - trong lugng cia thiét bj mang vét (theo de bai);
a - boi suat cua palang cap. theo so dé méc cap nhu hinh vé, ta ¢6: a = 2;
Npa = 0,9 - hi¢u sudt cua palang (theo dé bai);
N - Hicu sudt clia puly doi huéng cap nam ngodi paliing;
n - s6 puly doi hudng, theo so do mic cap nhu hinh vé thi: n = 0.
Thay cdc gia tri trén vao cong thuc (D8-2), ta ¢o :
5000 + 40

= 00005 W A

V.- van tdc cua cap cudn vao tang, duoc xac dinh theo cdng thirc :
ve=av,=2x0,5= 1,0 m/s.
(vO1 vy - van 10c nang vat, theo dé bai vg= 0,5 m/s).
M, - hiéu suit cua 101, theo dé bai 1,= 0,85;
Thay cac gia tr1 S.,ve 1, vao cdng thire (D8-1) ta xac dinh dugce ¢éng suat dong co:

_2800x10 50w

1000 0.85

b) Xdac dinh 1o¢ do quay cua dong co dién.
Trong mot phut tang quay dugc n, vong thi van toc cua cap cudn va tang sé duoc xac

dinh theo c¢ong thic:

n.D.n,

Ve 0 . m/s (D8-3)
5
Mat khac: v =av, = n.D.n,
60
60.a.v,
Suy ra: n, = DAYy D830
n.D
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Trong dé:
D - duong kinh vong tron di qua tam 16p cdp ngoai cung & trén tang
D=02m - 1)d .+ D, (D8-3b)
m - s6 1dp cap quén trén tang, theo dé bai: m = 3;
d. - dudng kinh cap. theo dé bai: d = 10mm;
D, - dudng kinh ngoai cua tang, Dy = 250mm;
Thay sb vao cong thic (D8-3b), ta c6:
D=(2x3-1)10+ 250 =300mm = 0,3m.
Thay gid tri cua D = 0,3m vao céng thire (D6-3b) ta xdc dinh duoc:

_60x2x0,5

n, = ~ 63,7 vong/phiit
' 3,14%0,3 ‘ &P
Téc d6 quay ciia ddng co: ny, = n.i,

i, - ty s6 truyén ciia hdp giam tdc, theo dau bai c6 i, = 13,6;

Vay: nge = 63,7x13,6 = 866,3 vong/phit

Dua vao cong suat va toc do quay cua dong co tinh & trén, theo bang 1.2, véi che do
lam viéc CD = 25% ta chon dong co dién MTK-111- 6 ¢é cong sudt N, = 3,5kW va toc
do quay n,= 875 vong/ pht.

2. Khi dan déng 1ay:

Tang nhan dugc chuyén dong quay tir truc lip tay quay truyén qua ciip banh ring 7,
Z; va hop giam toc.

a) Xdc dinh luc quay tay do méi ngueoi sinh ra;

Theo dau bai. cé hai ngudi quay, mdi ngudi sinh luc P gidng nhau. Khi dé mémen
do hai ngudi quay sinh ra dbi vai truc lap tay quay duoc xac dinh theo cong thirc:

M,= 2P/, k (D8-4)
L - chiéu dai tay quay. Vi hai ngudi sinh luc giong nhau nén k = 1.
Chuyén momen My vé truc tang, ta co:
M, =M i .n =2P/ i n, (D8-4a)
Trong dé:
ic - ty sO truyén chung cua toi:
1= gy,

i - ty sO truyén cua b truyén banh riang.
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= = e—= O’ 5
"z, 40
1. =05x13,6=6.8
N - hiéu sudt cua toi: Theo dé bai: 1, = 0.85.

Mait khac. dua viao luc cang cua cap cuon vao tang S, thi mémen trén truc tang duogc

xae dinh theo cong thue:

~S.D SC.[(2.m~ hd, +D1]

M D8-5
CES 5 ( )
Két hop hai phuong trinh (D8-4a) va (DS-5), ta co:
: S.D
2.P.l“I R
S.D
Suy ra: P= (D8-6)
4l 10m,
Trong do: Se = 2800N va D = 0.3m (tink o trén)
Thay s6 vao phuong trinh (DS-0), ta xac dinh duoc:
p._ 2800x03
dx0,3x6,8x0,85

h) Xdc dinh 1oc do gray ciia tay quay: DE nang vat 18n vai van toc vg= 0,024 m/s.

Khi dan dong tay. van tée ctia cip cudn vao tang sé la:

Tir do6 suy ra toe dd quay cua tang khi dan dong tay:

- 60.a.v, _60%x2x0.024

n = 3 vong/phit
' 2D 3.14x0.3 &P

Tde d6 cua tav quay:

n =n. 1 = 3x6.8 = 20.4 vong/phit
Vay toe do tay quay;

n, = 20.4 vong/phut.
4.4.3. Tinh nang suat cua can true

Nang suat st dung cua can truc duoc xdc dinh theo cong thic:
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Ny =nQk, k, (V/h) (4-17)

Trong dé:
Q - trong tai cta can truc, t.
k, - hé s6 sir dung tai trong clia can truc, thuong k,= 0,8 - 0,9;
k,,- hé so s dung thdi gian lam viéc clia can truc, k,= 0,8 — 0.9;

n - sO chu ki lam viéc cla can truc trong gio, duge xdc dinh theo cong thuc:

n= 3?20 (4-18)
T, - thot gian chu ky lam viéc cua can truc, s.
Trudng hop téng quat, thdi gian chu ky lam viéc dugc xac dinh theo cong thiic:
To=t+t+ 2t + 2t + 2t +t+ t,+ t5, s (4-19)

Trong do6:

t,- thoi gian nang vat;

t, - thoi gian ha moc treo khong tai sau khi da dat vét nng vao vi tri cin thiét;

t,. - thoi gian di chuyén can truc;

t,. - thoi gian thay déi tAm véi cua can truc;

t, - thoi gian quay cén truc;

t, - thoi gian ha vat xudng vi trf can lap rap;

1, - thdi gian nang méc treo 1én trén vi tri 1ap rdp sau khi da thdo méc ra khoi vat;

t, - thoi gian dé 1am cdc cong viéc phu khéc bang tay nhu: Chang budc vét ning,
git vat trén moc treo & vi tri 1dp rap dé diéu chinh va ¢ dinh, thdo mdc treo
va day ching ra khoi vat nang.

Dé nang cao nang suat cia cin truc, trong thi cong ngudi ta thudng két hop mot 6
co ciu cling lam viéc déng thoi dé rit ngan thdi gian chu ky 1am viéc cua can truc. Vi
du: Vira di chuyén cén truc vita ha méc treo hodc vira nang vat vira di chuyén vat...
Trong trudng hop d6, khi tinh thdi gian chu ky lam viéc chi tinh vé6i chuyén dong ¢6 thoi
gian 1am viéc lau hon trong cac chuyén dong cung két hop thuc hién dong thai.

Khi nay, thoi gian chu ky lam viéc ctia cin truc c6 thé xéac dinh theo cong thic:

T, =+t + 2t + 20, + 2Lk + [+ L+ 13, S (4-19a)

Trong do6:
k - hé s6 ké dén su két hop dong thdi mot s6 chuyén dong trong chu ky 1am viéc

clia can truc.
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vIDU THUCHIN

(Thite hanh tinh ndng sudt ciia can t-us)

Tinh nang suat sir dung cua can truc thap KB -160.

Biét:

- Tai trong nang Q = 5 tan;

- He¢ $6 sur dung tadi trong cua cén truc: k, = 0,80;

- Hé $6 st dung thoi gian lam viée cua can truc: k= 0,85;

- Théi gian chu k¥ [am viéc cha can truc khi khong két hop cic chuyén dong T, = 800s;

- Thoi gian chu ky lam viéc cua can truc khi ¢ két hop cac chuyén dong T', = 720s.

Bai giai:

Nang sudt su dung cua can truc thip KB -160 duge xdc dinh theo cong thic:
Ng=nQk k., Uh (D9-1)

Hodc: Ny=nQ. .k k,T. t/ca (D9-2)

I'rong do:
Q - tai trong nang, theo dau bai: Q = 5t:
k, - hé 56 su dung tai trong. theo diu bai k, = 0.80:
k. - hé s6 sir dung thoi gian, theo dau bai k= 0,83,
T - 56 gio lam viéc trong mot ca, T = 8h;
n - sO chu ky lam viéc cua can truc trong mot gio.
+ Khi khong két hop céc chuyén dong:

n : =4, 5.
T, 800
+ Khi ¢6 két hop cédc chuyén dong:
3600 _ 3600 _
T, 120

Thay cac s¢ liéu trén vao cong thic (D9-2), ta s& xdc dinh dugc nang suat su dung
ctia can truc thap KB — 160 trong mot ca.
+ Khi khong két hop cdc chuvén dong:
N, = 4.5%5x0,8x0.85x8 = 122.4 t/ca
+ Khi ¢ két hop cic chuyén dong:

N, = 5%x5x0,8x0,85x8 = 136 t/ca

sd
Vay, khi ¢6 két hop cédc chuyén dong trong qu trinh 1am viéc thi ning suét cia can
truc s& tang so v&i khi khong két hop cdc chuyén dong la:



N, -N 136122

; 4 100% = 11% (D9-3)

sdl

4 100% =

sd .
4.4.4. Tinh 6n dinh can truc kiéu can

Viéc kiém tra 6n dinh ctia cin truc kiéu can duoc tién hinh & cic trang thii sau:

- Trang thai lam viéc - Khi ¢ tai (¢6 mang vat & maéc treo);

- Trang thai khong lam viéc - Khi can truc khéng tai (khong c6 vt 6 mac treo).

Trong cé hai trang thdi d6, mic do én dinh clia can truc duoc dénh gia bing hé s6 on
dinh k. D6 la ty s6 gilta momen gilt cho can truc 6n dinh M; vd moémen gy lat can truc M, .

Trong méi trang théi, cin truc duoc Kiém tra én dinh tai vi tri ¢6 céc diéu kién bat lgi
nhat tic 1a can truc dé bi mat 6n dinh nhat.

a) Kiém tra én dinh can truc khi cé tdi:

Khi ¢6 tai (trang thai lam viéc), can truc duge kiém tra 6n dinh theo hai trudng hop:
On dinh dong khi ¢6 tai va on dinh tinh khi c6 tai.

* Truong hop 6n dinh dong khi ¢6 tdi (hinh 4.17a):

Can truc dugc kiém tra 6n dinh véi cac diéu kién sau:

- Cin truc nim ngang trén xich di chuyén va ding trén mat phang nghiéng mot géc y
vé phia trude (phia ¢6 méc treo vat nang);

- Can ctla can truc cé tam véi 16n nhat nghia la géc nghiéng cua can so véi phuong
ngang la nho nhat o,,,;

- Can truc mang tai trén moc treo véi tai trong danh nghia Q;

- Can truc chiu céc tai trong dong, gom c6: Luc gié 16n nhit & trang thdi lam viéc tic
dung vao can truc W, va vao vat nang W, cé chiéu vé phia lat can truc va cé phuong
song song v&i mat dudng, luc qudn tinh cua vat nang va can truc, xuat hién khi phanh co
cdu: Nang ha vat va co cau di chuyén can truc va luc qudn tinh ly tdm cua vat nang khi
quay can truc P,.

Trong trudng hop nay, cin truc ¢ xu hudng 1at vé méc treo vat nang, quanh canh lit
(hinh 4.174).

Heé s6 6n dinh dong khi ¢6 tai dugc xac dinh theo cong thifc:

- Mg -My, -M
M

> 115 (4-20)

v
Trong d6: M, - momen giit do trong lugng cén truc(ké ca déi trong) G gay ra:
MG=G[(b+c)cosy—hsiny]; (4-21)

M, - mémen lat do trong lugng vat nang gay ra:
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M.=Q(A-b) (4-22)
A - tam vdi I6n nhat cta can truc;
M,, - momen lat do céc luc gié 16n nhat tac dung 1én can truc va vat nang gay ra;
M,, - momen lat do céc luc qudn tinh khi phanh cdc co cau nang ha vat, quay va di
chuyén can truc gay ra.
Viéce xdc dinh mémen M,y do luc gié gay ra va momen M do cac luc quén tinh gay
ra cé thé xem trong tai lieu tham khéo [1].

Canh 1at ———.__

Hinh 4.17. S do tinh on dinlt can truc
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* Trudng hop 6n dinh tinh khi ¢6 ti:

Can truc dugc kiém tra 6n dinh véi cac diéu kién sau:

- Can truc dimg trén mat phang ngang ;

- Can cta can truc c6 tdm vdi 16n nhit nhu trudng hop trén;

- Can truc mang tai trén mdc treo véi tai trong danh nghia Q;

- Can truc khong chiu cdc tai trong dong nhu tai trong gié va quan tinh.
Can truc ¢6 xu th€ bi 1at quanh canh 1at vé phia mdc treo vat nang.

Hé s6 6n dinh tinh khi c6 tai dugc xac dinh theo cong thiic:

MO __MG _ G(b+C) >

- = >1.4 (4-23)
M, M, Q(A-b)

k2=

a) Kiém tra én dinh cdn truc khi khéng cé tdi - trang thdi khong lam viéc

So d6 tinh 6n dinh can truc ¢ trang thai khong 1am viéc (khéng mang vat nang & méc
treo) dugc thé hién trén hinh 4.17b. Khi d6, 6n dinh ban than can truc duoc kiém tra véi
céac diéu kién sau:

- Can truc dung trén mat phang nghiéng mot géc y vé phia sau (phia c6 ddi trong);

- Can cua cén truc ¢ tam véi nho nhat nghia 1a goc nghiéng cuia can so vdi phuong
ngang la Ién nhat o, ;

- Can truc khong mang vat trén maoc treo;

- Can truc chiu luc gi6 16n nhat W, & trang thai khong 1am viéc tdc dung theo chicu
xuong dac.

Can truc c6 xu huéng lat quanh canh lat vé phia sau. Hé s6 én dinh trong trudng hop
nay dugc xac dinh theo cong thic:
Mg _ G[(b —c'ycosy — h'siny]

- 21,15 (4-24)
My W a

kf‘:

Pai v6i can truc tu hanh kiéu can nhu can truc 6t6, can truc banh hoi va can truc banh
xich, ngoai céc truong hop trén, con phai kiém tra 6n dinh khi can truc di chuyén khong
tai trén duong c6 do nghiéng ngang va nghiéng doc so véi truc doc clia céan truc.

4.4.5. Nhirng quy dinh an toan Kkhi stir dung may va thiét bi nang

a) Diéu kién dé dica ndy néing ra sit dung

Mdy nang ndi chung va cin truc ndi riéng chi dugc dua ra sir dung khi dam bao day
du cac diéu kién sau:

- Phai c6 dii cdc tai liéu k§ thuat va cac bién ban ki€m tra thir tai (trong bién ban phai
ghi 16 ngay, thang kiém tra thi tai) do ngudi c6 trinh do chuyén mon va cé thim quyén
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ky tén. Tai licu k§ thuat gom c6 1y lich mdy, tai liéu huéng dan 1ap dung va sir dung do
nha mdy ché tao bién soan, Ly lich mdy phai con nguyén ven, khong bi xé hodc nhau
nat. trong dé c6 diy di dac tinh k¥ thuat clia may, duong dac tinh tai trong, so d6 din
dong céc co ciu, so d6 dién v cdc ban vE thé hién cdu tao chung ciing nhu céc co clu va
cdc bd phan chinh cua can tryc.

- Cong nhan diéu khién cin truc phai o tudi trudng thanh va ¢ ching chi di qua 16p
do tao diéu khién can truc do co quan ¢6 thim quyén va kha nang chuyén mén té chic,
dong thoi duoc kiém tra tay nghé trude khi giao nhiém vu diéu khién can truc.

- Can truc méi hoic cén truc dd qua sira chita, cai tao, sau khi lap dung xong & ngoai
hi¢n trudng déu phai duge kiém tra thir tai xem c6 ddp ing Jduoc cdc yéu cau vé Ky thuat
cling nhu cic tiéu chudn an toan hay khong va dang ky voi co quan dang kiém nha nuéc
roi maéi dua ra su dung.

h) Muc dich va néi dung ciia viée thir 1ai

Viéc thir tai can truc dugc tién hanh & hai truong hop thu tai tinh va thir tai dong.

- Viéc thir tai tinh nham muc dich kiém tra stc bén vi d6 én dinh clia can truc. Sau
khi lap dung ¢ vi tri mai, sau khi stra chita 1dn hodc cai tao. can truc dugc thir tai lan dau
VGi tal trong vugl 25% so vail tai trong danh nghia. Vat nang duge nhac 1én cao so véi
mat dat khoang 200 mm va gilt nguyén & vi tri do trong thoi gian t6i thiéu 12 10 phdt.
Sau khi thdo vat ning, moi chi tiét clia can truc khong bi¢n dang hoac khong c6 vét nit
thi méi dat yéu cau.

- Viéc thir tai dong nhim muc dich ki€m tra xem cdc ¢o ciu va cac phanh cia can
truc lam viéc ¢6 dam bao an toin hay khong. Khi thir tai dong, ta cho can truc lam viéc
véi Lai trong vuot 10% so véi tai trong danh nghia va thir tét ca cdc chuyén dong: Nang
ha vat, thay déi tim v6i, quay, di chuyén va ki€ém tra phanh cua tit ca cdc co cdu it nhat
ba lan. Sau khi thir tai dong, cdc co cdu van lam viéc binh thuong va cdc phanh dam bao
an toan thi mdi dat véu ciu. Két qua thr tai duoc ghi ddy du vao trong 1y lich can truc
cling véi cac nhan xét, két luan va kién nghi, ngay thang thir tai.

c) Nhitng quy pham an toan khi sit dung can truc

- Phai dam bao ché do kiém tra, cham séc, bao dudng cin truc theo diing quy dinh
cua nha mdy ch¢ tao. Cdn bo k¥ thuat quan 1y thi cong 1a ngudi chiu trich nhiém vé tinh
trang k¥ thut cua can truc trude khi dua ra str dung.

- Cong nhan dic¢u khién can truc phai ndm vimg dic tinh ky thuét, chic nang cuia céc
bo phan trong hé thong diéu khién v thao tdc thuin thuc ding theo hudng dan trong 1y
lich mdy.

- Chi cho phép can truc niang nhiing vat ¢ trong luong khong 16n hon tdi trong danh
nghia cla né va theo ding dudng dac tinh tai trong trong 1y lich cla céan truc. Doi véi
can truc kicu cin thi momen tai trong khong duge vugt qud tri s& cho phép.
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- Cdp chang, budc vat nang phai dugc tinh toan chinh xdc va phai dugc thir tai, ghi 1o
thdi han st dung; phai ching, budc ding ky thuat. D6i véi cdp dé nang vat, tuyét déi
khong dugc phép néi cap dé tang chiéu dai.

- Phai c6 su théng nhat mot cach chinh xédc cdc tin hiéu gifta ngudi diéu khién can
truc voi ngudi xinhan va cdc cong nhan truc ti€p lap rdp vat nang.

- Khi nang vat, truéc tién chi nang vat lén dé cao 200mm réi dimg lai dé kiém tra
phanh cla co cdu nang va cdch chiang buodc vat nang xem cé dam bao do an toan hay
khong, sau dé méi ti€p tuc cho co cau nang lam viéc. Khong duge nang va di chuyén vit
qua khu vuc cé nguoi dang hoat dong & dudi. Khong duge nang va xép dat hang lén 6t0
hoac toa tau hoa khi trong dé c6é nguoi.

- Khéng dugc dé vat nang & méc treo khi giai lao giita hai ca hoac hét gio lam viéc;

- Khong dugce kéo vat nang di chuyén trén mat dat bang cdp nang va mdc treo.

- Véi cdc can truc dugc dan dong bang cdc dong co dién, hét gid 1am viéc, phai ngat
tit ca nguodn dién cla can truc.

- Néu 12 cén truc di chuyén trén ray thi hét gity [am viéc phai déng thiét bi kep ray.

- Riéng déi véi can truc tu hanh di chuyén bing banh hoi, khi nang ha vat phai s
dung cac chan tua. Cac chan tua nay phai dugc dat trén nén cing, khong lin hoac 15 va
¢ do doc khong vuot qua mire cho phép. Khi nang vat ¢6 trong luong nho, c6 thé khong
can dung chén tua. Trudng hop dé, cdn bo k¥ thuat t6 chic thi cong phai doc k¥ hudng
dan sir dung xem Vdi trong lugng cla vat nang la bao nhiéu thi khéng can ding chén tua
va yéu ciu cong nhan diéu khién can truc phéi thuc hién ding nhu quy dinh trong huéng
dan sir dung can truc.
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