Chuong 1. ) ) )
GIOI THIEU VE THIET BI NANG CHUYEN

I.- Cdc dinh nghia:
- May nang chuyén 1 khoa hoc nghién ctru viée co gidi héa quda trinh ning chuyén cac
vdt ndng nham nang cao ning suat lao dong, giam nhe stre lao dong cho con nguoi.
- Duya vao dic diém ciia qué trinh van chuyén vat liéu,nguoi ta phan biét 2 chung loai
chinh:

+ May nang (con goi la may truc): Day la loai thiét bi ma qua trinh lam viéc lap lai
c6 chu ky. M6t chu ky cong tac bao gom thoi gian c6 tai va thoi gian chay khong.

+ May van chuyén lién tyc: ¢ loai thiét bi ndy, vat liéu dugc van chuyén theo timg
dong lién tyc.

- V61 mdy nang nguoi ta con phan biét:

+ May nang don gian: Chi c6 mot chuyén dong cong tac 1a nang va ha vat. Vi du
Cac loai kich, Toi, palang xich, van thang xay dung...

+ May truc dang cau: Cau truc, cong truc. & cic loai thiét bi nay, ngoai chuyén
dong nang ha vat, con co cac chuyén dong tinh tién ngang va doc dé di chuyén vat ning
dén vi tri yéu cau.

+ Can tryc cac loai: Qua trinh di chuyén vat ning duoc thuc hién nhd co ciu quay
can hodc thay ddi khau do cua can.

2.- Cdc thong sé co bin _ciia mdy truc:

2.1.- Trong tai (Stc nang) : La trong lwong 1ém nhdt ma mdy cé thé ning dwoc
theo tinh todn thiét ké. Trong tai co thé phai ké dén trong lugng cua bo phan mang vat.

Trong tai duoc ki hi¢u 1a [Q], c6 don vi do la Tén hodc KG hodc N. Pai luong nﬁy
thuong duoc tiéu chudn hoa.

2.2.- Céc thong sb dong hoc cua cac bd phan cong tac: Tdc dd nang vat (Vn), toc
d6 di chuyén (Vdc), tbc d6 quay cua can tryc (n)...

2.3.- Céc thong sb hinh hoc: Tuy thudc vao loai thiét bi, ta co: Do cao nang, Khéu
do ddi véi mély’truc dang cau; Po cao nang, tam v6i dbi véi cac loai can truc.

3.- Ché do lam viéc ciia mdy truc:

C6 thé xem ché do lam viéc ctia may truc nhu 13 mot thong sb téng hop can cir trén
co s phdi hop cac tiéu chi vé& mirc d6 sir dung may theo tai va theo thoi gian.

Trén co so tiéu chuan ISO, & Viét nam d3 co tiéu chuan TCVN 5862 -1995 quy
dinh 8 nhom ché d6 1am viéc cho may truc duoc ki hiéu tir A1 dén A8. Ddi véi cac co cdu
trong may ning tiéu chuin quy dinh 8 nhém ché do 1am viéc dugc ky hiéu tir M1 dén MS.

Céc nhém CPLV ddi voi may truc duge xac dinh trén co s& phdi hop 10 cip st
dung may theo thoi gian, ki hiéu U0 dén U9 va 4 cép sir dung may theo tai duoc ki hiéu tir
Q1 dén Q4.

Tuong tu CDLV d6i voi cac co cau trong may nang ciing duoc xac dinh trén co s&
phdi hop 10 cip st dung méy theo thoi gian, ki hiéu TO dén T9 va 4 cip st dung may theo
tai dwoc ki hiéu tir L1 dén L4.

biac trung cho muc dd su dung may theo tai trong 1a hé ) phé tai duoc xac dinh
theo cong thurc:

w3el)

Trong do:
Ci : s0 chu ki van hanh ung véi cac mure tai khac nhau.




CT =>Ci : tong chu ky van hanh véi cac muc tai khac nhau
Pi : muc tai ung vai chu ki Ci
Pmax : Muc tai 16n nhat dugc phép van hanh.

Tuong tu, doi voi cac co cau trong may nang, hé so pho tai duoc tinh theo cong
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Trong do:
ti : thoi gian trung binh (h) sir dung co ciu Gmg voi cac muc tai khac nhau.
tT =X'ti : tong thoi gian van hanh voi cac muc tai khac nhau
Pi : murc tai ung v6i thoi gian s dung t;
Pmax : Murc tai 16n nhat dugce phép van hanh.
Dé xé4c dinh cac hé s6 pho tai, can thiét phai xay dung cac so d0 gia tai. Cac so do
gia tai duoc x4y dung trén co s thyc té hodc kinh nghiém tham khéo.
Pi/Pmag,

thuce:

- Pi/Pma ,
1] 1
0,4 0,4
0.2
I | - | -
0.1 0.5 I et 0,5 1 Ci/CT

So d6 gia tai CDLV [Nh] So dé gia tdi CPDLV [N]
(kP = 0.1 25) (kP =10.5)

Pic trung cho mirc d6 sir dung may theo thoi gian 1a 1a tong chu ky van hanh cia
may. Mot chu ky van hanh dugc xac dinh tir lic bat dau nang tai va két thac khi may da
san sang dé nhan tai tiép theo.

Tuong tu thoi gian sir dung co cdu (dugc tinh bang gid) duoc xac dinh khi co cdu
dang trong trang thai chuyén dong.

Céc bang 1,2,3,4,5,6 cho ta cac s6 liéu cu thé.

Ngoai tiéu chuin dé phan CPLV ctia may truc nhu da trinh bay & trén, hién nay van
con t6n tai cach phan loai theo TCVN 4244-86 quy dinh 4 nhom CPDLV (Nhe [Nh], Trung
binh [TB], Ning [N] va Rét ning [RN]) dua trén cac tiéu chi sau day:

1.- Heé sb sir dung co cdu theo tai trong:

ko= Qtb/Q
Trong do: Qtb: trong lugng trung binh cua vat nang,
Q: Trong tai.
2.- Cuong d6 lam viéc cua dong co:
Cb% =To/T
Trong d6: To =2 tm + X tlv
Voi: To: thoi gian lam viéc cuia dong co trong mdt chu ky hoat dong cia

CO cau.



tm : thoi gian mot 1an mé may
tlv: thoi gian chuyén dong véi toc do on dinh.

T thoi gian mot chu ky 1am viéc ctia co ciu.
T=To+ 2 tph+2 td
2. tph: Téng thoi gian phanh.
2 td: tong thoi gian dimg may.
3.- Hé s0 str dung co cau trong ngay:
kng = So gio lam viec trong ngay

24
4.- He s6 sir dung co cdu trong nam:
I = So ngay lam viec trong nam
365
5.- S6 chu ky 1am viéc trong mot gio.
6.- S6 1an mo méy trong 1 chu ky
7.- Nhiét dd moi truong chung quanh.

Bang 9 cho mdi trong quan gitta cach phan loai theo cii va méi.

4.- Tdi trong va cdc truwong hop tdi trong tinh todn:

4.1.- Cac loai tai tadc dung Ién may.

Trong qua trinh 1am viéc, may truc co6 thé chiu céc tai trong sau day:

- Trong tai

- Tai trong do trong lugng ban than may
- Tai trong do gio.

- Tai trong dong

Trong bai toan dong luc hoc ¢ thé xem co ciu quy dan thanh mot hay nhiéu khdi
lugng. Truong hop don gian nhit 14 quy din co cdu vé so d6 mot khdi lwong va lién két
giira cac khéi lwong 1a tuyét dbi cung.

4.2.- Céc truong hop tdi trong tinh toan:

Truong hop 1.- Tai trong binh thuong trong diéu kién lam viéc binh thuong.

Trong truong hop nay cdc tai trong phai ké dén 1a trong tai, trong luong ban than
may, tai trong gio trong diéu kién thoi tiét binh thudng, tai trong dong binh thuong. Cac
chi tiét may trong truong hop nay duoc thiét ké hodc tinh kiém nghiém theo stc bén moi.
Pong co duogc chon theo cong suat tinh va duogc kiém nghi¢m theo diéu kién phat nhigét.

Trudng hop 2.- Tai trong 16n nhat trong diéu kién lam viéc.

Trong trudng hop ndy céc tai trong phai ké dén 1a trong tai, trong lwong ban than
méy, tai trong gi6 trong diéu kién thoi tiét binh thuong, tai trong dong 16n nhat xuat hién
do phanh d6t ngdt. Cac chi tiét may trong trudng hop ndy duoc thiét ké hodc tinh kiém
nghiém theo strc bén tinh.

Truong hop 3.- Tai trong 16n nhat trong didu kién khong 1am viéc.

Trong trudng hop nady céc tai trong phai ké dén 1a trong luong ban than may, tai
trong gi6 trong diéu kién bat binh thudong. Cac chi tiét may trong trudng hop niy duoc
thiét ké hodc tinh kiém nghiém theo d6 6n dinh.
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Bang 0.2 Nhém ché do lam viéc cia co cdu mdy nang
Cip tai Cap sd dung cd cdu
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Bang 0.3 Cap st dung U
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Bang 0.4, Cip tai va h¢ s6 phé tai danh nghia

Ha& s8 phé tai danh Pic diém
nghia 4,
Qt - nhe Dén 0125 ft khi nfing t& t8i da, thudng néng tai nhe
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Q3 - ning Teén 025 dén 05 Néng tai tdl da tudng déi nhidu, théng thudng néng tai ning

Q4- r4t nding

Trén 05 dén 10

Thudng xuyén néng tai t6i da







Bang 0.5 Cap s dung ¢o cau
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Chuong 2 ) ) )
CAC CO PHAN CUA THIET BI MANG TAI

1. - Cdp thép va cdc thiét bi cé dinh diu cdp.
1.1- Cap thép
Ciu tao: Puogc ché tao tir cac soi thép bang phuong phap bén. Céc soi thép
dugc ché tao bang phuong phap kéo ngudi, c6 dd bén cao (1400-2000 N/mm?). Cac soi
thép bén thanh tao cap hodc cap bén don. Tao cap co thé c6 nhidu 16p soi véi duong kinh
soi thép co thé khac nhau.
Phén loai:
- Theo cdu tao:  + Cép bén don, néu duoc bén truc tiép tur cac soi thép.
+ Cap bén kép: dugc hinh thanh tir nhiing tao cép (cép bén
don) bang phuong phap bén
+ Cap bén ba: dugc hinh thanh bang phwong phap bén tir
nhitng tao cap (cap bén kép)
- Theo dic diém vé tiép xtc: Néu cac soi thép trong cap tiép xtc nhau theo
diém, ta co cap tiép xuc diém. Tuong tu, ta co cap tiép xuc duong.
- Nguoi ta con phan biét cap bén xudi khi chiéu bén cua cac 16p soi va tao cap
13 nhu nhau, cap bén chéo khi chiéu bén cua cac thanh phan ndy 1a ngugc nhau.
So véi cap bén chéo cap bén xudi mém va do vay co tudi tho cao hon. Tuy nhién
cap dé bi bung ra khi mot dau céap tu do.
Trong mot s6 trudng hop ngudi ta dung cap chéng xoay c6 két cau bén hén hop.

A

Cap bén xuoi

=S

Cap bén chéo

Cdp bén kép

Tinh, chon cap:
Trong qué trinh lam viéc, cc soi thép trong cap chiu luc phuc tap, gdm kéo, uén
xodn, dap.... trong d6 kéo 1a chu yéu. Pé tinh chon cap ngudi ta sir dung cong thirc kinh
nghiém sau:

Smax n< Sd
Trong do: Smax: luc cang 1on nhét
n: hé sb an toan, duoc chon theo CPLV,
Sq: luc kéo dut cho phép, thuong duoc  xéac dinh bang thirc nghiém

Can cit vao liec kéo dirt cho phép, tién hanh chon cdp cho thiét bi.

Thuyc té, qua trinh pha hong cap khong xay ra dot ngot. Cac soi thép trong qué trinh
chiu luc s& bi dit dan vi moi, cho dén khi sd soi thép bi dut tinh trén mot bude bén cap qua
nhiéu s& din dén dut cap.

Tuéi tho cia day cap dwoc quy dinh trén co so $6 SO thép bi dut tinh trén mot buoc
bén cap.



1.- H¢ s6 an toan bén cua cap thép:

Cong dung thiét bi n
Cép tai trong cac thiét bi din dong bang tay 4
Cép nang vat trong Ché d6 nhe 5
cac thiét bj din dong Ché d6 trung binh 5,5
bang dong co Ché d6 nang va rat ning 6
Cap neo can va cot 35
Cap dung trong to1 xay dung c6 chd nguoi 9
Thang may Vn < lm/s 9
Vn = (1-2) m/s 12
Vn = (2-3) m/s 13
Vn = 3—-4) m/s 14
Vn = (4—5) m/s 15

Dé han ché su pha hong cac soi thép do moi, ngudi ta quy dinh ty sé duong kinh
cap va duong kinh rong roc (tang):

D
=2>e
dC
Hé 56 e:
Dung cho céc loai co cAu nang vat, ning can va Paling dién.
Ché do lam viéc € Loai may
Nhe 18 Can truc
Trung binh 20 Nt
Néng 25 Nt
Rét ning 30 Nt
Dan dong bang tay 16 Nt
20 Paldng dién

Quy dinh s6 soi thép bi dirt tinh trén mét bude bén cdp:

Heé s6 an toan n Két cau cap
6x19 6x37
Bén xuoi Bén chéo Bén xuoi Bén chéo
<6 6 12 11 12
6 -7 7 14 13 26
>7 8 16 15 30

1.2.- Thiét bi ¢6 dinh diu cap:
Day cap phai dugc c¢b dinh mot du trén than may (vao chét, truc), dau kia cd dinh
trén tang.
Dé ¢ dinh dau cap trén thdn may c6 thé ding cac phuong phéap sau:
- Phuong phap tét cap.
- Phuong phap dung bulong kep.
- Phuong phép dung 6ng con.
- Phuong phap dung khoa chém.




cap

chém

S B Fono i s
“‘k\\\“““‘.\llﬁ!m K

L

Pé tranh su tiép xtc truc tiép giita day cap va chdt ngudi ta thuong dung vong 16t

- Trudng hop ding bulong, tinh luc siét theo cong thirc:
= ’;—S voi: c: hé sd can chuyén dong (¢ = 0,35 —0,4)
.c
n: hé sé an toan kép cap (n=1,25—-1,5)
i . S: lyc cang day
Kiém tra bén cho bulong:
1L3.P
. <lo
rd] o]
4

- Trudong hop dung khod chém: Goéc chém o/2 < p vol p 1a goc ma sat; o 1a géc

o =
Z.




Dé cb dinh cap trén tang, c6 thé ding cac phuong phép:
- Tam dém dat trong long tang két hop vé6i bulong.
- Chém dat trong long tang
- Téam kep két hop v6i buléng gilr cap trén bé mit tang .
Tinh todn cho trwong hop ding tam kep gii cap trén bé mdt tang bang bulong:
Dé giam tai cho buldng kep cap trén tang thudng xuyén phai ton tai it nhat 1,5 vong
cap. Do d6 luc cang cap tai vi tri A c6 gié tri:
Smax
S.=58 = o/
Trong 46  f: hé s6 ma sat giita cap voi mit tang; B: goc om = (4-6).
Luc S; dugc can béng béi cac luc:
- Ma sat giira cap- mit tang va cap - tim kep trong doan AB,CD.
- Ma sat gitra cap-mat tang trong doan BC.
Luec siét bulong P dugc xéac dlnh theo cong thure sau:

”
‘ At

/','///////II///‘ ‘;f.;/.

1
it 2

Trong do: n: h¢ so an toan kep cap (n=1,25-1,5).
c: Hé s can chuyen dong cua cap trong tam kep (¢ = 0,35 - 0,4)
0,65 1a gia tri ké dén anh huong clia ma sat giita cap voi bé mit tang
trong doan BC.
Ngoai ra con phai ké dén lyc gy udn buldong voi My = P.f1. Tir d6 tinh kiém tra
bén buldng theo cong thirc:
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2.- Rong roc:

Thudng duoc ché tao tir vat liéu thép hodc gang xam bang phuong phap duc hoic
gia cong co. Thuong duge ché tao lién khéi néu duong kinh khong 16n (<600 mm) hoic
ché tao ghép voi may 0.Phan biét puly c6 dudng truc cb dinh (puly c¢b dinh) va puly co
duong truc di dong (puly di dong)

Cong dung: Huéng cap (Puly c¢b dinh) hodc thay d6i luc cang ddy (Puly di dong).

Rénh cua rong roc can dam bao cac tiéu chi sau:

- Cép khong bi tudt khdi ranh trong qua trinh lam viéc,

- Céap vao va ra khoi rong roc duoc dé dang

- Cap khong bi ket trong ranh.

Dé dam bao cac tiéu chi ndy, cac kich thudc duoc quy dinh nhu sau:

r = (0.53 - 0.6)d
200 =(40°- 60"
h = (2-25)d ‘
Cép khi vong qua puly can dam bao dicu kién:
tany < tana PR
I+—
h
Thuongy =6 [

Hiéu sudt ciia rong roc:

Khi cap vong qua rong roc thi s& ¢ cac ton that do:
- Ma sat trong b truc

- Khic phuc d6 ctng cta day

Vi

Theo dinh nghia, hi¢u suit cua rong roc dugc xac dinh: Sy
SV
n=-c
S,
Trong do S, 14 luc cang cap trén nhanh cudn vao rong roc

S: 1a lyc cang trén nhanh ra khéi rong roc.
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Tuy thude vao 6 truc 1a 6 1an hodc 6 trugt ma ta c6 hiéu suat:

Loai 6 Diéu kién lam viéc Hiéu suat
O truogt Bo6i tron kém, lam viéc & nhiét d6 cao 0.94

It khi duoc boi tron 0.95

Boi tron dinh ky 0.96

Boi tron ty dong 0.97
O lan Boi tron kém, lam viéc ¢ nhiét do cao 0.97

Boi tron dinh ky 0.98

3.- Palang cap:

P.n: La hé théng gém cac rong roc ¢ dinh va rong roc di dong lién két v6i nhau
qua day cap nham 1am loi lyc hodc loi téc. Trén hinh v& cho ta mot sé so d paling cap
thuong gép.

Thong s6 co ban dic trung cho palang cép 1a boi suat, ki hiéu a, dugc dinh nghia
nhu sau:

Boi sud:t ciia paldng cdp la sé lan hec cing trong cdc nhanh ddy giam di so voi truong hop
treo vdt truc tiép.

Tuy thudc vao s nhanh diy cudn 1én tang , ta phan biét paling don va paling kép:
Trong trudong hop chi c6 mdt nhanh day chay 1én tang, ta c6 palang don, truong hop tha
hai 1a palang kép.

Déi véi palang don thi boi suat cia paling ding bang s6 nhanh déy treo vat.

tai.

| Puly can bang
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Hiéu sudt cia Paldng, Luwc cang cdp l1om nhdt: (Xét cho truong hop paling don)

Trong truong hop vét nang dugc treo tinh, lyc cang trong cac nhanh day 1a nhu
nhau va bang Q/a. Khi vét nang dich chuyén (Chang han theo hudng di 1én) thi luc cang
trong cac nhanh day co sy sai khac. Nhu ¢ phan hiéu suat cta rong roc, luc cing & hai
nhéanh cua rong roc cé quan hé:

SV
‘ TS o _1/4 .

Gia str c6 so do cua palang cap nhu hinh Ve, -
Ta co: Sa S,
S1 =S
Sz = Sl-n
Sg =S, n = S].T]2 /C-)\ Q

h

2
I
|
2
:m
4
—]
o

Si+S,+S3+... S,
= S(I M+ +n’+...+n*) =0Q

1 _ a
o 51— -9
/
Do vay, luc cang day trong nhanh S, sé la:

-7
,Né'u truée khi cudn 1én tang ddy cap con phai vong qua m rong roc thi tai nhanh
cap cudn lén tang luc cang day s€ la:
S l-n
Smax = /:1 = Q a m
n (-7
Hiéu suat cia palang:
Goi np 1a hidu suit cua paling, theo dinh nghia ta co:
Oh _ (1—77”)77’"
S .ah  a(l-n)

max

n, =

Nhan xét:

1.- Khi tang a thi n, s€ giam, do d6 khi chon a phai cén nhic dé dam bao lyc cing
day du nho ma khong 1am hiéu suét qua thap.

Mat khac khi tang a thi luvong cap cubn 1én tang sé& tang (gap a lan) dan dén kich
thudc tang 16n, dong thoi tbe dd nang vat cham lai (giam a lan).

2.- Vi palang kép thi viéc tinh todn dugc ap dung cong thirc cua palang don voi
tai trong bang Q/2 va boi suit a/2.

4.- Tang cuén _cdp:

Céng dung: Cubn cap dé di chuyén vat ning.
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Hinh dang: Thuong c6 dang hinh tru. Trong mét sé truong hop c6 thé c6 dang noén
hodc duong kinh thay d6i. B& mit tang co thé cat ranh hodc dé tron. Véi tang tro c6 thé
cudn nhiéu 16p cap; Voi tang cat ranh chi cudn mot 16p cap.

Vat liéu va phwong phap ché tao: Co thé ché tao bang phuong phap dac bang vat
liéu gang xam hodc thep hoac bang phuong phap han voi may o tu thép tam cudn.

Tang dugc lap trén truc bang 6 lan. Co the truyén chuyén dong quay cho tang tir
truc tang hodc truc tiép 1én tang (qua banh ring cb dinh voi thanh tang, hodc khép ring dic
biét)

Cdc théng sé co ban: Gom dudng kinh, chiéu dai, bé day thanh tang.

Duong kinh danh nghia:

Déi véi tang cat rdnh, dudng kinh danh nghia (Do) dugc quy udc tinh dén tam cap.

Pbi v6i tang tron, duong kinh danh nghia (Do) duge quy udc tinh dén tam 16p cap
thir nhat.

Duong kinh tang dugc chon theo diéu kién cap khong bi udn qua nhiéu
D 2d.

| D'|D

Chiéu dai phan lam viéc:

Khi ning vat voi do cao nang H, boi suit paling a thi d6 dai cap cudn 1én tang 1a
L =H.a.

P6i véi tang cit ranh: Mot cach gan ding chiéu dai mot vong cap cudn 1a D,
nhu vay sb vong cap dé cuén hét chiéu dai L 1a: Zo = H. a/nDo

Theo quy dinh vé an toan, trén tang nhét thiét phai ton tai tir (1,5 - 2) vong cap du
trir, mat khac so6 vong cap nim trong tam kep (dé cb dinh céap trén tang) phai 1a(1-1,5)
vong. Do d6 chiéu dai phan tang c6 cat ranh la:

Lo=(Zo+Z g+ Zy)t
t: budc ranh cap, thuong 13y gia tri t=d. + (1-2)mm

P6i véi tang tron: SO 16p cap thuong khong 16n hon 6. Goi duong kinh tinh dén
tam 16p cap dau tién 1a D;. Gia st co n 16p cap; mdi 16p c6 Z vong cap, vay chiéu dai
luong cap co thé cubn duoc 1a:

L =n.Z(D; + D; +...4D,) = n.Z(n.D +n’d,)
v6i Dy =D + (2n-1)dc (D duong kinh ngoai cua tang)
Mat khac dung lwong cap can cudn véi do cao nang H va boi sudt cia paling a 1a :
L.=H.a+(2 - 3 )nD,
Viy sb vong cap duoc rat ra tir didu kién L =L,
_Ha+Q2-3)zx.D
x(nD+n’.d,)

Chiéu dai phan lam viéc cta tang s la: L, =Z.t véit=d.. ¢ (v6i o 1a hé sé do
cac vong cap khong sit nhau, thuong chon ¢ = 1,1)

Bé day thanh tang: Tinh chon trén co s& dam bao sirc bén.

Trong qua trinh lam viéc, tang chiu ing suit nén, ubn, xoan trong d6 tng sut nén
1a 16n nhat, do day cap cudn quanh tang gay ra.
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Xét trudng hop mot vanh tang cét rinh c6 do day mot bude cudn cap t chiu lyc nhu

hinh vé:
t
i o\
. |

Xét phan t6 vanh tang c6 tiét dién dF = Rdg.t, chiu luc tac dung dN = p.dF.
Chiéu tat ca cac luc tdc dung trén vanh tang 1én phuong vy, ta co:
/2 /2

2.8 =2 IdN.cowp =2 Ip.t.R.comp dp=2.R.pt

S
Suy ra: p=—"=
’ Y p Rt ) ’
Ap dung cong thirc Lame khi xem thanh tang nhu 6ng day (co6 ap suat mat ngoai la
p, ap suat mat trong = 0), ta dugc:
o g, 2R 2RT R Su <[o]
max =Py TP Rirys P T s

C6 thé chon so bo bé day thanh tang theo cong thirc kimh mghiém:

Véi tang 1am bang gang: 6=0,02 D + (6-10)mm

Véi tang 1am bang thép: 0=0,01 D+3 mm

Cdc phwong phdp néi truc tang voi truc hop giam toc:

Théng thuong, tang dugc truyén moémen xodn tir truc qua moi ghép then. Trong
mot s truong hop, moémen xoan dugc truyén truc tiép cho vanh ring ghép trén thanh
tang. Truc tang duoc n01 v6i truc ra ciia hop giam téc qua cac phuong thirc sau:

- Bang khdp ndi.

- Bang khop ring dic biét.

N——= —

lﬂ
|

5.- Thiét bi mang tai
Yé&u cau chung doi véi thiét bi mang tai la:
- Pam bdo an toan
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- Thoi gian xép d& ngan, nham ning cao ning suat.

- Trong lugng nhd

- Két cdu don gian, gia thanh r&

5.1.- Méc treo: La thiét bi van nang, thich tng v6i moi vét li¢u van chuyén.
Tuy thudc hinh dang, ngudi ta phan biét moc don va moc kép. Theo phuong thirc ché tao,
¢6 moc lién khdi va moc ghép.

Yéu cau cao vé an toan. Dé tranh cap tudt khoi moc can thiét phai trang bi khoa
miéng mac.

5.1.1.- Méc don:

Vit liéu ché tao: Thép it Carbon (C20, C25..)

Phuong phép ché tao: Rén ty do hoic rén khuon.

Hinh dang: Nhu hinh vé.

Céc dang hong cua moc don:
- Pt cudng moc,
- Gay than moc ( tai tiét dién A-A)
- Dut than moc (tai tiét dién B-B)
- Mon, bién dang.. than moc.
Tinh toan moc:
- Kiém nghiém bén kéo tai tiét dién cuéng moc:
o= 4'% <|lo]
d
- Kiém tra bén kéo + udn tai tiét dién A-A (theo 1y thuyét thanh cong).
o= Q + M, + M, —
F FR, FRk R +y

< [0]

Trong do:

- F: dién tich tiét dién mat cét,

- M,: momen udn tiét dién; M,=-Q.R,

R, ban kinh cong tinh dén 16p trung hoa cua tiét dién,
y: tung d6 tinh tir 16p trung hoa dén diém xét.

k: hé sb hinh dang hinh hoc cia mat cit.

Y2
k:—lj Y dF
FYR +y
»oo

Ap dung cong thirc trén , ta duogc:

Fk D
0 ¢
O, =——"-—. S[O']
Fk'D_,

Thudng chon tiét dién hinh thang dé dam bao diéu kién strc bén déu cho tiét dién.
Trong moi truong hop ta can kiém tra diéu kién o, < [o]
Tuong tu, chiing ta c6 cong thirc xac dinh ing suat phap tai mit cit B-B, véi diéu
kién luc gay kéo léch tim 1a Q, = Q/2. Ngoai ra con phai ké thém tng cét
1=Q/2.F,
Ung suét tuong duong theo thuyét bén thé nang bién ddi hinh dang:

o=vVo?+37% <[o]
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5.1.2.- Méc kép:

Thuong duogc su dung dé moc cac vat thé co dang hinh try, chiéu dai 16m, chiu luc
dbi xtmg.

Hinh dang va so d6 tinh toan toan moc kép duoc trinh bay trén hinh vé.

5.2.- Cum treo moc:

Trong thiét bi nang thuong
dung chu yéu 1a cum treo moc véi
nhiéu nhanh cap vong qua mot sé cac
rong roc. Cac rong roc duoc lap trén
cac thanh ngang trén bang 6 bi. Méc
treo dugc lap trén thanh ngang duéi
bang 6 d& c6 vong tua dudi c¢o dang
clu dé co thé tu lya dugc.

Thanh ngang trén va dudi duoc lién két v6i nhau bang cac tim chiu lyc. Nguoi ta
phan biét cum treo méc thuong va cum treo moc ngan.

Trong trudng hop cum treo méc ngan, truc rong roc ciing dong thoi 1a thanh ngang.
Do d6 s6 puly dan cap phai 1a s6 chan.

Trong qué trinh 1am viéc, thanh ngang chiu udn véi M, 16n nhat tai mat cat chinh

o M
gitra thanh. o,=—-< [0']
Wu
Trong d6: W, 1a momen chong uén c6 tinh dén phan 16 x6 dau moc.
Ngoai ra con phai kiém tra tng suat dap tai tiét di€n ndi vdi tam treo.

p< Q/(2.d1.62) <[p]
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Cum moc treo ngan

Cum treo moc thuong

5.3.- Cac thiét bi ciip vt ning:

Trong truong hop vat mang co6 hinh dang kich thudc nhat dinh, dé ting ning suat
xép d&, nguoi ta thudng dung céc thiét bi cip chuyén dung.

5.3.1.- Thiét bi cap ddi ximg:

Thudng dung dé cip cac vat nang hinh khdi nhoma sat giita 2 méa kep voi bé mit
vat nang. B¢ c6 theé nang duoc thi lyc ma sat phai du 16n:

F=k.Q/2 trong d6 k 14 hé s6 an toan; k = 1.5
Hodc: N= k.Q/(2.f); f1a hé sO ma sat.

Bo qua khéi lugng cac thanh kep, viét phuong ]
trinh c4n bang momen dbi véi diém C, ta co: c
T.cosab+Tsinac+Fa—-Nd=0 3
Mat khac:
0
! 2.cosa d
Do doé: < :

g.b +Q.tana.c + k.g.a — k.g.d =0
2 2 2 2.f

= b+tana.c+k.a—k.i:0

c
Phuong trinh trén cho ta quan hé gitra cac gia tri a,b,c,d,a.
bé c6 thé cdp dugce nhiéu vat c6 kich thude khac nhau,

ma cap lién két vdi tay don bang khop quay:

= tana =

Ngoai ra c6 thé dung thiét bj kep d6i xtmg van ning:
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2.2.- Thiét bi cip khong ddi xting;

Dé nang cac vat thé mong nhu dam thép, tim thép... ngudi
ta thuong dung thiét bi cdp Iéch tdm, c6 so do nhu hinh veé.

5

—

A

r Q

Dé thiét bi 1am viéc duoc thi luc téng hop N & F phai di qua tim khép quay. Mubn

vay:

Tano <f;

Trong d6 f; 1a hé s6 ma sat giira banh 1éch tdm va vat kep

Thong sb vé ray thong dung

Ray b by h B G [KG/m]
30 55 60 120 105 30
24 50 54 110 95 24
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Chuong 3.- ’
THIET BI DUNG & PHANH HAM

1.- GIOi THIEU CHUNG

Thiét bi dimg la co céu dung dé gitr vat nang & trang thai treo nho vao két ciu cua
n6. Thiét bi ndy chi cho phép may truc hoat dong theo chiéu nang vat. Thuong dung thiét
bi dimg banh coc,thiét bi dimg ding con lin.

Thiét bi phanh ham dung dé dung han chuyén dong sau mot thoi gian ngan hoic
ham diéu hoa téc d6. Pé thuc hién qua trinh phanh, ham, thiét bi phai dugc tiéu ton mot
nang luong.

Ngudi ta phan biét cac thiét bi phanh ham trén co so:

- Theo két ciu: Phanh m4, phanh dai, phanh dia, phanh nén, phanh ly tim,
- Theo trang théi hoat dong: Phanh thuong dong, phanh thuong ma,
- Theo nguyén tic diéu khién c6 phanh ty dong, phanh diéu khién bang tay, chan.

Yéu cau:

Céc thiét bi phanh ham phai ddm bdo an toan, cé dJ tin cdy cao. Quy pham vé an
toan lao dong quy dinh chat ché cac tiéu chi vé viée sit dung va loai bé phanh.

- Phanh phai ¢c6 momen phanh du 16n.

- DPong md phanh nhanh, nhay, dd tin cdy cao
- Két cAu don gian, dé ché tao

- D@ kiém tra, diéu chinh, thay thé

- Nho gon, gia thanh 8.

Thong s co ban dé tinh toan thiét ké phanh la momen phanh (Mph) Momen phanh
phai chon du 16n dé dam bao phanh dugc. Tuy vay neu gia tri My qué 16n s& dan dén tai
trong dong 16n anh hudng dén tinh bén cua cac chi tiét may.

Gia tri momen phanh dugc chon theo cong thurec:

Mph nph M

Trong do: My la momen xodn do trong lugng vat ndng gay ra trén truc dat phanh.

Theo nguyén tic c6 thé dat phanh & bat cir truc ndo cila co ciu. Tuy nhién néu bd
tri phanh trén truc dong co thi kich thudc phanh sé nho gon.

Véi truong hop bé tri phanh ¢ truc dong co thi M dugc xac dinh theo cong thirc:

M, = 2o
2ai,.
npn 12 hé sb an toan phanh, dugc xac dinh theo CDLV.
Gi4 tri npp:
CbLV l’lph
Nh (M3, My) 1,5
TB (Ms, M) 1,75
N My 2
RN (Myg) 2,5

Ngoai ra momen phanh c6 thé duoc kiém tra theo diéu kién:
Mph =M;+ Mg + Mdz
Trong do: Mq; la mémen can thiét dé khic phuc luc quan tinh cua cac bo phan may
c¢6 chuyén dong tinh tién.
Mg, 12 momen can thiét dé khic phuc luc quan tinh ctia cac b phan may cé chuyén
dong quay.

2.- Thiét bi dtng banh céc:
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a.- So do- nguyén 1y 1am viéc:

GoOm banh céc dn khdp véi con coc. Lo xo coc dam bao sy an khép gitta 2 khau
ndy. Banh coc chi dugc quay mot chiéu do dang ring khong d6i xtimg ctia no.

Vitri truc lap con coc nén bd tri sao cho phuong lyc vong 16n nhat tir banh coc tac
dung 1én con coc di qua tam cua truc.

Banh coc c6 thé Iip trén bét cir truc ndo cua co ciu nang. Tuy vay dé kich thudc co
cau coc khong 16n thi nén 1ap trén truc nhanh. Trong trudng hop lap banh coc trén truc
tang thi d6 an toan cao, nhung kich thudc ctia co cdu coc 1on.

Dé dam bao cho con coc vao an khdp voi ring banh coc dé dang thi goc trude caa
ring phai dam bao diéu kién

Psina.tangp > Pcos@

hoic
a >
Trong d6 ¢ 1a goc ma sat. Vi vat liéu thép o = 20°

Tinh todn co cdu coc:
Vi tri chiu luc 16n nhat 1a khi con céc chém vao an khép voi rang banh céc. Dudi
tac dung cua lyc vong P, rang banh coéc c6 nguy co:
- Bidap bé mat do ap suit
- Bi gy chan ring do ubn.
a.- Theo diéu kién bén dép:

p=%<[p] VGi P=2'11\)/[X =2r'r1:./IZX

Trong d6: b 1a chiéu rong cua ring banh coc; b = yg.m
Thay vao ta dugc:

2.Mx. 2.My
<[p] =m2

p= =% _EMx
m® Zyp [p}Zyg

b.- Theo diéu kién bén uodn ta dugc:

trong do: M,=Ph= —2*="X
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W, = b.a%/6
Véib= ypm vaa =1,5m h = m, ta duoc:
12.Mx < [G]

T 225y, Zm’

Thiét bi dirng kiéu con lan:

C6 so dd hoat dong nhu hinh vé, gém vo 1 gén vao than may, 161 2 lép ¢d dinh véi
truc, c6 cac ranh con dé dit con lin 3.

Khi quay theo chiéu nang ( nguoc kim dong hd) 15i 2 quay cung co ciu. Theo quan
tinh, con lan nam & phan khe ho rong ciia ranh con. Khi quay theo chiéu ha, cac con lin bj
day don vao phan hep cua ranh con gy ty hdm va vat dugce giit & trang thai treo.

Quan h¢ kich thudc duogc xac dinh trén co s¢ dam bao diéu kién tu him
cua con lan trong mat chém.
Pé dam bao diéu kién tu him cta con lan:
tgo/2 <tgp hodc: a<2.¢
Luc nén 1én mdi con lan duoc xac dinh tir diéu kién can béng Iuc cua bac2:

2.M . X
My =f.N.2.Z hodc: N=—XB voiB=1,2 - 1,4 hésd
2 f.D.Z

an toan dung.
Trén co s& N, xac dinh do bén tiép xuc cua con lan.

3.- Phanh ma:

Qua trinh phanh dugc thuc hién nho sy ma sat gitra cic ma phanh va banh phanh.
C6 thé c6 phanh 1 m4, phanh 2 ma. Luc dong phanh c6 thé 1a déi trong, hodc 16 xo. Luc
mé phanh 14 lyc nam chdm dién hodac bom thuy luc. Phanh mé dugc sir dung rong rai trong
cac loai toi va co cdu nay truc co truyén dong dién doc 1ap. O ddy ching t6i gidi thiéu
phanh 2 ma 10 xo dién tur.

So dd, nguyén 1y 1am viéc:

Nguyén Iy lam viéc: K
Phanh dong do lyc 10 xo phanh 5. Phanh naé—
nho nam cham dién 8, két hop voi la xo phu
9. Pai ¢ phanh 6 c6 thé diéu chinh dugc
luc phanh. Pai 6¢ 7 dé md phanh, phuc vu
stra chira. Cir hanh trinh 10 han ché d6 mé
cua cac ma phanh.
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Tinh todn luc lo xo:

bé phanh duoc: Mg = M
= FD = Mpn
= N.tD = Mph
= N = M,/ £D
Luc can thiét d@é phanh K = Na/ll =—r%
f.D. L

Luc trén 10 xo phanh can thiét tao ra phal khéc phuc thém luc trén 16 xo phu va luc
do cin nam cham tac dung: Px=K+Pphy+Pnc
Luc 16n nhét tac dung 1én 16 xo dugc xac dinh khi m¢ phanh. Luc nﬁy, 10 xo bi nén
mot doan 2.€.L/a. Co:
Pixmax=Plx +c¢.2.€.L/a
trong do: ¢ 1a do cung cua 16 xo0. Dung Pixmax dé kiém tra bén cho 16 xo.
Kiém tra ap luc trén bé mat ma sat theo cong thic:

M ,
N M 1 [p] Trong d6: b 1a bé rong méa phanh

P F T fD bs
S=D/2.sina ; a =60 - 90%: gbc 6m cuia méa phanh trén banh phanh.
4.- Phanh dai:

Thyc hién qua trinh phanh nho vao ma sat gitta day dai va banh phanh. Day dai
thudng bang thép (c6 thé 16t gd, da, hodc amiing dé tang ma sat).Luc ma sat giita day dai
va banh phanh bang hiéu luc cang giira hai nhanh dai. Quan hé lyc cing trén hai nhanh dai
dugc xac dinh theo cong thuc Euler:

S;=S1.e™  Trong d6 b la goc 6m giira ddy dai va banh phanh.

bé phanh duoc thi: Mg = Mpn
= F.D/2 =M D: Duong kinh banh banh phanh
D D
s (S,-8)Z=5l"-1)Z=Mm,
2 2
o 2M,
N L D" 1)
2.M ,e”
§ =
' D’ -1)

. 5 dN
Ap luc trén bé mat phanh:  p = o Trong 46 :dN vi phan ép luc; dN = S.da

dA: Vi phdn dién tich; dA = D.B.da/?

2.5, 2.5,

D.B Puin =1 g

a.- Phanh dai don gian:

Tedotaco p, .. =

So d6 nguyén Iy 1am viéc nhu hinh v&.
. Nan
Co: K = 5,4 5
_Khi banh phanh d6i chiéu quay, S; va
S, d6i vi tri cho nhau. Do vay luc K sé thay
K
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ddl gia tri. Chi thich hop cho co cdu ning
khi momen phanh khi ha 16n hon moémen
phanh khi nang.

ha
Ml
P _ 1P

M nang

ph

b.- Phanh dai hai chiéu:

Trong truong hop momen phanh khong thay d6] thi phal str dung phanh dai hai

chiéu theo so do sau:

Trong truong hop nay, lyc phanh K
duoc xac dinh theo cong thirc:

(S,+8,)a
K=———— D
L - a
Do d6 luc phanh khong phu thudce vao 2\, s 1[ K
chiéu Momen phanh. % o T
a — L K
Ap luc cho phép doI vél mot so vat lidu dung lam banh phanh.
Vit liéu Ap lyc [p] N/mm’
Tam 16t dai Bénh phanh Phanh diung Phanh han ché toc do
Thép Gang hodc thép 15 10
Amidng Gang hodc thép 6 3
Go Gang 6 4

5.- Phanh ap truc:

La céc loai phanh c6 lyc phanh dong phwong véi truc dat phanh. Thudc loai phanh

nay co thé ké cac loai phanh dia, phanh nén.

So d6 nguyén ly 1am viéc ciia phanh nén
duoc thé hién nhu trén hinh v&. O day luc
phanh do 10 xo tac dung thong qua tay don
1én truc dat phanh. Ap lyc trén mat ma sat
non tao nén moémen ma sat théng duoc
momen phanh.

Pé tranh ket mdt nén, nén liy goc non B/2
16n hon gdc ma sat ¢ ciia bé mit tiép xiic.
Thuong lay p =16 — 25°.
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Dé phanh duoc:

Mg > M
= f.N.Dm/2 > Mph
< f.P.Dy/(2.5sinf) > My

2M ,,.sinf

f.D,
Kiém tra bén bé mit tiép xuc theo sirc bén dép.
4.N.sin 4.P
p = 2 12 = 2 12 < [p]
(D" -D") #x(D"-D")
Phanh dia duoc xem la phanh nén voI goc § = 90°. Pé giam luc phanh ngudi ta
thuong dung nhiéu déi mat dia. Trong trudong hop ndy, luc phanh P dugc xac dinh:

2'Mph 7. N A A - r
P= Zf—D vo1 Z 1a so doi mat dia ma sat.

6.- Phanh tu dong:

<SP =

La nhiing loai phanh ma Iyc phanh dugc tao ra bdi chinh trong luwong cia vat nang.
Do vay phanh nay con c6 tén 1a phanh trong vét. Tuy theo trang thai tiép xtic ciia cac bé
mat ma sat trong qua trinh ha vat ma nguoi ta phan biét phanh ty dong c6 mat ma sat tach
ro1 hay khong tach roi.
Tinh chit ty dong cua loai phanh nay thé hién & cac diém sau:
- Ty dong thuc hién qua trinh phanh,
- Ty dong diéu chinh luc phanh.

a.- Phanh tu d6ng c¢6 mat ma sat khong tach roi:

54 3 >

—

[ s

4 =

Nguyén ly lam vi¢c:
Dudl tac dung cua trong luong vat nang, trén truc cua banh vit (1) c6 Mbv, va do
do6 trén truc vit (2)co luc chiéu truc P. Luc chiéu truc P dong vai tro cua luc phanh va luén
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ludn ton tai khi co trong lugng vat nang. Co ciu coc (4) chi cho phép banh coc quay theo
chiéu nang vit.

Khi nang vat ca khdl cing chuyén dong nho ma sat trén cac mit tiép xuac (3). Khi
ngimg néng, banh coc bi gitr lai, dong thoi do ma sat trén cac mit (3) nén truc vit 2 khong
quay va din dén vat duoc giir ¢ trang thai treo.

Muén ha vat phal tdc dung mot momen ha dé théng duoc ma sat trén cac mat (3).

Tinh toan cac thong s6 hinh hoc ctia phanh:

bé phanh dugc thi Mg > M,

D D
Momen ma sat do lyc phanh P gy ra: M, Q— Jn,n,
2.a.D,, .sin

Momen phanh:
M, =nM, = n'2..a.i: n,n,1,
So sanh ta duoc:

D .

m- o Z 1

n.D,, .sinBn,
Néu diéu kién trén khong thoa man thi phal diéu chinh céc thong s phanh, cu thé
la Dy, f.
Muén ha vat phal tac dung mot Momen ha:
Mh = Mph 'Mtv (n - I)Mtv
Nhu vay qua trinh ha vat co tiéu hao nang lugng, ddng thoi cac mat sat co trugt nén
chong mon. Pay 1a nhuge diém co ban cua loai phanh nay.

a.- Phanh ty dong ¢6 mat ma sat khong tach roi:

¥

Cac miat ma sat (2-3 ; 3-4) c6 thé tach roi nhau trong qua trinh ha vat do két cau
mdI ghép ren giira banh ring (5) va truc (1). Dia ma sat (3) dong thoi ciing 1a banh coc,
duoc 1ap 16ng khong véi truc 1. Co cau coc (3) chi cho phép banh coc quay theo chidu
nang vat.

Dudi tac dung cua trong luong vat nang, trén banh rang (5) s€ co6 mémen banh rang
(MgRr). Do két cAu cua mbi ghép ren vit nén Mpgr nay doéng vai tro momen van dai 0 oc lam
cho cac bé mit ma sat hoat dong.

Khi ning vat, ca co cdu cung chuyén dong.

Khi nging ning, co ciu coc hoat dong va nhd ma sat trén cac mit ma sat nén vt
duogc gilt ¢ trang thai treo.
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Khi truc (1) quay theo chiéu ha vat, cac mit ma sat tach rol, vat nang tu di xuéng.
Mit khac Mgg ludn c6 xu thé 1am cho cac mat ma sat hoat dong. Do d6, qua trinh ha vat
duoc thue hién mot cach diéu hoa.

Tinh toan cac thong sd hinh hoc cta phanh:

bé phanh dugc thi My > M,

2.PD
Momen ma sat do lyc phanh P gdy ra: M, = T’” f=PD, .f

Trong d6 P 1a luc doc truc trén banh rang (5) (luc siét dai 6c) do trong luong vat nang
gay ra. B¢ xac dinh P ta xét sy can bang lyc cua banh rang (5).

D d
Mg, = P.f.7m+P.7'”.tg(a + @)
BR _ QDO

D, d - D
f.im_p?’”,tg(a—l—(p) 2.a.io.{f-2m+dzm~tg(a+¢)

M
Suyra: P=

2

Thay vao cong thirc tinh Mg ta duoc:
0D,D,

D d
2ai | f.—"+"to(a+
o{f St g(a+ o)

]ﬂp .M,

My = ]77,, nn,.f

Momen phanh:
0D,
Mph = n'MBR = nﬁnpnﬂ]o

o

So sanh ta duoc: Mr 2> M,

D,.
<:> mf Zn

Dm dm
—+—to(a+
f 5 T g(a+o)

Trong d6: Dy, la dudng kinh trung binh cua cac mat dia ma sat,
dm & dudng kinh trung binh ctia ren moi ghép.

Néu diéu kién trén khong thoa man thi phai diéu chinh cac thong s6 phanh, cu thé
l1a Dy, f.

7.- Tay quay an toan:

Theo quy pham an toan, tit ca cac thiét bi nang din dong bang tay déu phai duoc
trang bi tay quay an toan.

Tay quay an toan la tay quay
duoc trang bi phanh ciing véi co cau coc
dé giir vat & trang théi treo khi ngimg
nang.
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Céc loai phanh trong vat & phan
trén cling nhu tay quay ¢ hinh vé bén 1a
cac vi du ve tay quay an toan.

L6 xo phanh Roto Stato Banh phanh  BG phanh D& phanh

Hinh thanh khéi lién két ciing
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Chuong 4

CAC CO CAU CONG TAC CHINH TRONG MAY TRUC

I.- CO CAU NANG VAT:

La co cAu c6 mit trong tét ca cac thiét bi may truc. TCVN 5862-95 quy dinh 8
nhom ché d¢ lam viéc cho co chu néng, ki hiéu M;...Ms. Tuy theo nguon dan dong, co ciu
nang dugc chia thanh co ciu nang din dong bang tay va co ciu nang dan dong bang may.

1.- Dac diém:

Din dong bang tay Din dong bang may

- Trong tai khong 16m, thudng Q< 5T - Tai trong 16n, c6 thé dat dén 500T

- Cothé co yeu cau khong cao vé Vat - Yéu’cﬁu cao vé vt liéu, cong nghé
lidu, cong nghé ché tao va lap rap 6 mot s che tao va lap rap cac by phén may.
bd phan may. - B0 phéan truyén dong thuong duoc

- B0 phan truyén dong thudng dé ho, b ché tao dudi dang hop giam téc, che kin
boi tron dinh ky. va boi tron thuong xuyén bang dau.

- BO tri phanh tu dong kiéu banh ring - B& tri phanh ma hodc phanh dia 16
hoac truc vit. x0 dién tur.

— —NCTH

2.- Trinh tw tinh todn co ciu nang dén dong bang tay:

a.- SO liéu can cho trudce:
- Trong tai Q
- Do cao nang H

b.- Yéu cau tinh toén:
- bam bao do an toan, do bén cac chi tiét, bd phan may,
- Khong yéu cau dam bao nang suit,
- Ty sb truyén bd truyén dugc xac dlnh trén co s& dam bao nang dugc vat nang theo
yéu cau
- Céac b truyén banh ring duoc tinh kiém nghiém theo strc bén udn.

c.- Trinh ty:

1.- Chon loai ddy va so dd treo vat. Thuong dung cap thép hodc xich han.
2.- Tinh lyc cing diy 16n nhat S max, trén co s& d6 tinh chon day.

3.- Tinh céc kich thudc co ban cua tang (dia xich) va rong roc.

4.- Tinh toan, thiét ké bo truyén:
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a.- Xac dinh ty s6 truyén chung: i, =

b.- Phan phdi ty s6 truyén va thiét ké cac bo truyén.
5.- Quyét dinh vi tri dat phanh va tinh toan thiét ke phanh.
6.- Thiét ké cac bd phan con lai (cum moc treo, cum tang, khdp noi...)

3.- Trinh tw tinh todn co cdu ning dén dong bang dong co:

a.- S6 liéu can cho trude:
- Trong tai Q
- D0 cao nang H
- Van tde nang vat V,
- Ché d¢ lam viéc

b.- Yéu cau tinh todn:
- Pam bao d6 an toan, d6 bén cac chi tiét, bd phan may,
- Ty sb truyén bo truyén dugc xac dinh trén co s dam bao vén téc nang theo yéu cau
- Céac b truyén banh ring duoc tinh kiém nghiém theo stc bén tiép xtc.

c.- Trinh tu:

1.- Chon loai day va so dd treo vat. Thudng ding cap thép hodc xich han.
2.- Tinh luc cang day lon nhit S max, tr€n co s& do tinh chon day.

3.- Tinh céc kich thudc co ban cua tang (dia xich) va rong roc.

4 - Tinh toan, thiét ké bd truyén:

a.- Xéac dinh ty sb truyén chung: i =—

b.- Phan phdi ty sb truyén va thiét ké cac bo truyén.
5.- Quyét dinh vi tri dat phanh va tinh toan thiét ké phanh.
6.- Thiét ke cac bg phan con lai (cum moéc treo, cum tang, khdp noi...)

4.- Qud trinh mé mdy co ciu ning:

Qua trinh mé may co ciu ning 1a qué trinh chuyén co cu tir trang thai tinh sang
trang thai dong. Do d6 ngoai momen can tinh do trong lugng vat nang gy ra, dong co con
phai khic phuc mémen can dong do quan tinh cua cac bd phan may chuyén dong cé gia tdc
gay nén. Phuong trinh momen ¢ truc dong co trong giai doan mé may:

My =M, + Ma + Mg

Trong do:
- M, 1a momen can tinh do trong luwong vat nang gay ra trén truc dong co; dau + tng
v6i trudng hop nang vat, ddu - tng voi truong hop ha vat.
- Mg 1a momen can dong do cac bo phan may chuyén dong tinh tién c6 gia téc gay
ra trén truc dong co.
- Mg 1a momen can dong do cac bd phan may chuyén dong quay ¢ gia toc gay ra
trén truc dong co.

0D,

Co: M, = -
2ai,n

Xdc dinh biéu thirc cia My
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Pq .D,
M, = 2 ai
ai,n

v6él P, la lyc quan tinh do vt nang gay ra,
P o. _0 V. g 7.D,.n, _ 0O n.D,n,

© " g g60s. g 60ar, g 60.ai i
Thay biéu thtc P, ta dugc:
P D Q ﬁD ndc Do 1 QD ndc

dl

2az n g 60az L, 2.ai.m 375 a’i, 2 t, '77
Xdc dinh biéu thire ciia My,
Goi : )
- Gy la trong lugng cua tict may quay thur & 1ap trén truc thar /.
- glagiatde goc cua truc thr 1. )
- I;1a momen quén tinh khoi lugng cua tiet may quay thu k.
_ Gk l)k2

vél Dy la dwong kinh qudn tinh cia tiét mdy quay k

Moémen luc quéan tinh cta tiét may quay k (tinh trén truc 1):

[V G,.D,’ o _ G,.D,’ REIS G,.D,’ 27n, _ Gk.D,f. n,
vhOTETE 4 Tt 4g T60r,  4g 6041, 375 i,
Quy dan veé tryc dong co, ta duoc:

2
k G,.D, n,

2 2
» \G,.D
Dodo: My,=+ 2P0 1 @Dy M .1+/3.Z—( D.'), o (%)
261177 375a1,lm z,
Phuong trinh (*) dugc stir dung de kiém tra diéu kién mé may cua dong co dién néu
biét thol gian mé may ty,. Nguoc lai, néu biét mémen mo may cta dong co thi tinh thoi
gian m& may theo cong thirc:

QD 1

m

2ai,n
= e (GDY),
375. M FM,
Trong d6: (GD),, 1a momen da quy dan vé truc dong co.
oD "

1
(GDY), = £ —+ Y (G, .D%),
a1, n k=1

5.- Chon déng co dién cho thiét bi ning:
bong co dugc chon phai dam bao céc ti€u chi sau:
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- Momen quay du 16n dé dam bao khai dong duoc véi gia toe cho trude.

- Dong co khong bi nong qua gidi han cho phép ¢ dicu kién lam viée.

- Cong suat dong co khong qua 16n vi s€ gay gia toc md may 1on, dong thoi khong
kinh té.

Dic diém cua thiét bi nang la [am vi¢c theo ché @6 ngén han ldp lai. Trong mét chu
ky 1am viéc, may thuc hién nhiéu murc tal khac nhau trong nhimng nhitng khoang thoi gian
tuong tng khac nhau. Do d6 ngudi ta thuong sit dung Momen trung binh My, thay cho
momen tinh dé tién hanh x4c dinh cong suit ciia dong co.Vé mait tiéu hao ning luong va
phat nhiét cua dong co thi My, duoc xem la tuong duong voi ché do gia tai thuc té

Mot trong cac thong sd dic trung cho ché d6 lam viéc nay cua dong co dién la
cuong d6 lam viéc thuc té ctia dong co ky hiéu CD%. Céc gia tri nay thuong khong trung
V01 cuong do chuén (Cb%en) 1a 15,25,40,60 %. Do do sau khi tién hanh tinh toan cong
suét trung binh ciia dong co, phai chuyén sang cong suét tuong duong v6i cudng do chuan:

CD
CDch
Trinh tu tinh chon dong co dugc thuc hién nhu sau:
1.- Xay dung bicu do gia tai thyuc té ctua co cau trong cac chu ky lam viéc, trén so
s do xéc dinh cuong do chay thuc té ctia dong co:

z Iy ztm +ztod
CD% = =
t, ZIerZtUdJthpthth

2.- Xac dinh cong suét tinh yéu cau khi co ciu 1am viéc 6n dinh véi tai trong danh
nghia. So b tinh chon dong co theo cong sut tinh Ny Dbi véi co cdu nang, do thudng it
khi 1am viéc voi muc tai toan phan nén co6 thé chon dong co c¢6 cong suit nho hon gia tri
tinh mot it.

Trén co s& d6 xac dinh Momen mdé may trung binh ctia dong co. ( My = WY Man,
trong d6 12 hé s qua tai trung binh khi mé may, Mg, 1a momen danh nghia).

3.- Theo so d6 gia tai xac dinh cac mic tai M; va cac khoang thoi gian tuong tig
ti, trong d6 co ca thoi gian mé may. Tu d6 xac dinh mémen trung binh binh phuong va
cong suit trung binh:

N,=N,

M, e, +Zn:Mi2‘t,.
1

Mtd tck
N, =Sk (K]
9550
Chuyén sang cong suat twong dwong véi cuong do chuan trén co s¢ d6 chon dong
Co.
bong co dugc chon véi Ny >Nig s€ ddm bdo cac diéu kién vé khai dong va phat
nhiét

I1.- CO CAU DI CHUYEN:

Thuyec hién cac chuyén dong tinh tién ngang hodc nghiéng cho toan may hodc mot
bd phan may. Sy khac biét ctia cac co cau di chuyén duoc can cur vao:
- Pudng ray di chuyén: Kiéu treo hoic kiéu dit.
- Cach truyén luc: banh xe dan hodc cap kéo
- Cach truyén momen xodn cho banh xe: truc tiép hodc qua truc banh xe
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- Phuong thic dan dong: chung hoic riéng

L
gl

1.- Banh xe va ray:

a.- Giol thiéu:

S6 lugng banh xe bd tri trén mdi gdi twa c6 thé 1a 1,2,3 hoic 4 banh. Trong truong
hop s6 lugng banh xe trén mdi gdi twa 16n hon 1 ngudi ta phai dung cac cau can bang dé
dam bao phan bd déu tai cho cac banh xe.

L&

Vit ligu ché tao banh xe 1a thép duc, hoac thép rén, thép can. Trong trudng hop
khong yéu cau cao co thé dung gang xam. Yéu cau do cimg bé mit ctia banh xe phai cao dé
chéng mai mon : HB = 300-400 (Luu ¥ rang d6 cimg bé mat banh xe phai nhé hon bé mat

ray).

Theo diéu kién tmyén chqyén dong phan biét banh xe chu d@ng va banh bi dan
dong. SO banh xe chu dong co the la 25%, 50% hoac 100% tong s banh xe. Banh xe dugc
lap trén tryc theo cac phuong thirc nhu hinh vé.

i b

Hinh 5.5. Binh xe coa xc con Hinh 5.2, Cym banh xe chi dong va bi dong.
chay trén ray treo.

- Truong hop dét banh xe trén truc tam: O truc duoc bé tri ngay trong 10ng banh
xe nén két cu cum banh xe gon nhung lap rap dleu chinh phurc tap.

- Truong hop dat trén truc truyén , két cau tuy co cong kénh hon, song d& dang
trong lap dit, kiém tra, sira chita nén duoc sir dung phd bién trong may truc.

O lan dung cho banh xe 13 6 1ong cau hai ddy dé dam bao tinh tir lua cua truc.

Tuy theo loai may, cong dung va dic diém lam viéc ma banh xe c6 thé dang try,
con, trong. Cac banh xe co thé co gd ca hai bén, mot bén hodc khong.

EIP ARy
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Chiéu rong ctia mit 13n banh xe ¢ hai thanh bén phai 16n mat ray tir 15 — 20 mm
d61 voi truong hop Paliang; 30-40 mm d6I véi banh xe can truc.

Ray dung trong may truc c6 thé 1a ray dudng sit hoic ray chuyén dung cho may
truc. C6 thé ding thép can vudng hodc chir nhat c6 nhiét luyén. Trong trudng hop thiét bi
may truc treo thi dung ngay canh dudl cua dam I dé 1a duong chay cua banh xe.

Viéc ¢b dinh ray trén dam d& dugc thuc hién theo cic phuong thirc nhu hinh vé:

b.- Tinh toan banh xe & ray:

Trong qua trinh lam vi¢c tal trong tdc dung 1én banh xe thay dd1, do do tal trong
tinh toan 1a gia tri twong duong c6 tinh dén cac yéu td vé su thay 46l tal, vé ché d6 lam
viéc:

Pt = }/-kc~Pmax

Trong d6:

- ylahé Séphu thuoc vao sy
thay dol tal trong

- k.lahé séphu thuéc vao
ché do lam viéc cua thiét bi

- P, tdl trong [0n nhat tac
dung lén banh xe.

Q/Go Y

0.05 0.98

03 09

0.4 0.88 By i

0.50 0.86 S ey

>1 0.8 i
CPLV Nh TB N RN
k. 1.1 12 14 16

Tuy theo hinh dang banh xe va ray, ta c6 trudng hop tiép xtc dudng va trudng hop
tiép xuc diém.

Ap dung 1y thuyét HEZT,
Truong hop tiép xuc dudng :

P.E A
o, = 0,418.1/ btR Trong d6 E: moédun dan hoi tuong duong:

2.E .E2 N )
=———— Trong d6 E;, E; 1a mddun dan hoi cua vat liéu banh xe va
E +E,
ray. Trudng hop banh xe 1am bang thép, ¢6 E= E, = 2.1*¥10° N/mm”.
. P
Lac nay : o, =190 |— <[o
y x b_R [ ]
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Trudng hop tiép xtic diém :

P.E? . CA A A
o, =m3 ’2 trong d6: rmax = max (r,R), m 1a hé s6 phu thudc vao
r max

ty sb: Fmin/Tmax .
Trudng hop banh xe lam bang thép:

o, =3600.m23

7” max
2.- Cic phwong dn din dpng trong co ciu di chuyén vdi banh xe din:

- V6I xe lan hodc cau lan ¢6 khau do khong 16n co thé dung mdt dong co dé dan
dong chung cho c4c banh xe chu dong.

- Trong truong hop khau d6 cta ciu 16n hodc dbi véi cong truc, thuong ding
phuong 4n dan dong riéng.

V61 phuong an dan dong chung c6 thé ding phwong an tryc truyén quay nhanh
(p.4n a) hodc cham (p.an b). Truong hop truc truyén quay cham, kich thudc tryc truyén
16m, kéo theo cac ndl truc cung co kich thudce 16n. Tuy nhién do truc truyén quay cham nén
khong yéu cau cao vé d6 chinh xac ché tao va lap rap.

Nguoc lai, véi phuong an tryc truyén quay nhanh, di phai dung 2 hop giam tbc
nhung tinh kinh té cao hon. Tuy nhién doi hoi su chinh xac trong ché tao va lip rap.

Trong truong hop dan dong riéng, hai cym
dan cau phai tuyét dbi dong bo. Mat khac
yéu cau két ciu kim loai ctia cau truc phai
dam bao do climg viing cao dé tranh xién
1&ch. Tuy nhién, v6l trudong hop nﬁy, viéc
lap rap don gian., gia thanh khong cao.

o I r _ AJ__________H_;J

b)
3.- Tinh todn co céu di chuyén bing bdnh xe din:
3.1.- Luc can chuyén dong:
Luc can tinh W, tac dong trong cac giai doan chuyén dong on dinh ciing nhu khong
6n dinh, gdm céac luc can do ma sat, do d6 nghiéng cta ray va do gio.
W = WF + W, + Wg
- Lye can chuyén déng do ma sdt:

GOm cac momen ma sat trong 0 truc
banh xe va momen can lan do ma sat gitra
banh xe vl duong ray: d
Luc can chuyén dong do ma sat dugc
xac dinh theo cong thirc:
f.d+2
W, =P i
Dbx
P: tong tai trong tac dung 1én cac
banh xe: P=Q + G,

Go la trong luong cua xe lan hoac cau lan tuy truong hop tinh toan.
f: HE so ma sat trong 6 truc
p: Hé sb can lan
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Ngoai ra con phal ké dén anh huéng do ma sat thanh bén ctia banh xe voi dudng

ray.
co W, —kp 424
bx
Kiéu ray Heé s can lan [] [mm] v6i duong kinh banh xe [mm)]
200 - 300 400-500 600-700 800 900 - 1000
Ray ddu bang 0,3 0,5 0,6 0,7 0,7
Ray dau vong 0,4 0,6 0,8 1 1,2
Hé s6 ma sat trong 6 truc Hé s6 ké dén anh hudng cia ma sat thanh banh xe
vOi ray
Loai 6 f Kiéu co ciu k
O truot: Cau truc lan
- Loai hé 0,1 - Banh xe hinh con 1,2
- Loai kin, c6 m¢ dac 0,08 - Banh xe hinh try c6 go 1,5
O lan Xe lan
- Bi, diia 0,015 - Banh xe hinh con 2,5
- Cén 0,02 - Banh xe hinh try c6 go 2

3.2.- Chon d6ng co din dong co céu di chuyén:

Trong qua trinh khéi dong co cau di chuyén, ngoai cac luc can tinh nhu da trinh
bay ¢ trén, con co cac lyc can dong.

Q + Go . Q + Go Vdc
]m = :
g g 60z,
Do vay cong suit ctiia dong co din dong c6 thé duoc xac dinh theo cong thic:
_ W+ 1-13)W, v,
60.1000.77,,..(0,6 = 0,7y .
Pong co con c6 thé tién hanh tinh chon theo cong suit tinh:
_ WtVdc
" 60.1000.7

Sau d6 tién hanh kiém tra diéu kién mo may va diéu kién bam. Néu khong c6 yéu
cau ve ty, thi chi can kiém tra theo diéu kién bam la du.

Trong truong hop dan dong riéng, tinh dén su san tai khong déu giita cac dong co,
can chon cong suat ctia mdi dong co bang 60% cong suét tong.

3.3.- Qua trinh m& méy co céu di chuyén:

Tuong tu nhu co cau nang, Qua trinh m¢ may co cau di chuyén la qué trinh
chuyén co cau tur trang thai tinh sang trang thai dong. Do d6 ngoai mémen can tinh , dong
co con phai khac phuc momen can dong do quan tinh ctia cac bd phan may chuyén dong co
gia toc gdy nén. Phuong trinh momen ¢ truc dong co trong giai doan mé may:

Mm = Mt + MdI + MdZ

W, =

V61 Nge >= N¢

Trong do:
- M, la momen can tinh do lyc can tinh gay ra trén truc dong co;
- Mg 1a momen can dong do cac b phan may chuyén dong tinh tién c6 gia toc gay
ra trén truc dong co.
- Mg 1a momen can dong do cac b phan may chuyén dong quay co gia toc giy ra
trén truc dong co.
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Wt Dbx

Co: M, =—
2.0,.1,
Xdc dinh biéu thirc ciia My,
W,.D
]‘4(1’1 — .d bx
2'ldc '77dc

v6l P, la luc quan tinh do vt nang gay ra,

W, = (Q"‘ GO)'jm _ (Q"‘ Go)' Vie _ (Q+ Go)' 7Dy 1y, _ (Q+ Go).ﬂ-'Dbx'ndc
g g 601, g 601, g 60,1,
Thay biéu thtc P, ta dugc:
1 (Q +G, )‘Dbxz nge 1
3757 ikt e
Xdc dinh biéu thirc ciia My, )
Tuong ty nhu truong hop co cau nang, ta co:

2
o Z":Gk.D,f. e 1] 3 (6,.0, ),.ni
- ~ 375 itp,t ~ 375

o 1-/ m

M, =

=1 m

Wt'Dbx + 1 (Q+Go)'Dbx2 c (Gk'Dkz)[ ni
2i,n, 375 i '

n, 1
—=.—1p.
iy t, n kzz; 375 t,
Phuong trinh (*) dugc stir dung dé kiém tra diéu kién mo may cua dong co dién néu
biét thoi gian mo may t,,. Nguoc lai, néu biét momen md may cua dong co thi tinh thol
gian m& may theo cong thirc:

_ ndc {(Q—i_'Goz)'l)bx2 -l"f'ﬂ'i(Gk-Dzk )1:| 1
M

Dodo: M, = (*)

" 375 I, n k=1 _ Wt 'Dbx
" 2'idc'77dc
= h'(GDZ).;
375. M —-M,

Trong d6: (GD?) 1a momen da quy dan vé truc dong co.

3.4.- Qua4 trinh phanh co céu di chuyén:

Khéng phu thudc chiéu chuyén dong, Phuong trinh momen & truc dong co trong
giai doan phanh:

M, = - M* + M*3y + M*
Trong do:
- M* 1a momen can tinh do lyc can tinh gay ra trén truc dong co;
- M#*q la momen can dong do cac bd phan may chuyén dong tinh tién c6 gia toc gay
ra trén truc dong co.
- M#*g 1a momen can dong do cac bd phan may chuyén dong quay cé gia téc giy ra
trén truc dong co.

W* Dy, .1,
2.4,

W*, 1a lyc can tinh khi phanh, va luu ¥ trong cong thiic tinh lyc can tinh 1dy ~ k

= 1; cac thanh phan luc can do d6 nghiéng ctia dudng ray va do gi6 néu tinh phai 14y dau (-

)

Co: M* = trong do
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M * — 1 (Q+Go )'Dbx2 nin
dl 375 . 2. ¢ de

ldc

ph

2 n 2
DO d(’) : Mph — Wt 'Dbx -77dc+ 1 (Q+ G() )‘Dbx nindc_i_ﬂz (Gk 'Dk )I @ (*)

2i, 375 2 t

g ph ph
Phuong trinh (*) dugc sir dung dé kiém tra diéu kién phanh néu biét thoi gian
phanh tp,. Nguoc lai, néu biét moémen phanh thi tinh thoi gian phanh theo cong thirc:

©16)0." , .\ 53 (6,0%), |-

ST M, +M,*
= h'(GDZ)';
375. M, +M*,

3.-5.- Kiém tra diéu kién bam co céu di chuyén:

Trong qua trinh khédi dong va qua trinh phanh, ddc biét ¢ trang thai khong tai, xe
lan (cau lan) c6 thé bi truot tron do khong dam bao diéu kién bam dinh.

Dé kiém tra diéu kién bam ta dung tiéu chi hé sé an toan bam va dugc dinh nghia
bang biéu thic:

Luc bam
ky=——"——7—2>212
Luc gay truot
a.- Khi mé mdy xe (cdu) & trang thdi khong tdi, hé sb an toan bam duoc kiém tra
theo cong thurc:

k, = G —>12
we -G, £ 1g Jo
D g

Trong do:
- Gg: Tong ap lyc 1én cac banh din khi khong c6 vat nang
- @: hé s6 bam cta banh xe trén ray. Truong hop may lam viéc ngoai trol,p = 0,12;
lam viéc trong nha ¢ = 0,2 ; trudng hop co rai cat trén duong ray, ¢ = 0,5.
- W, Téng luc can tinh khi khong cé vat nang.
- J,.™: Gia tdc trung trung binh cua xe khi md may khong c6 vat nang.

j" = YL vol t,™: thoi gian mé may khong co vat nang.
Z,
G,D 1
0 bx 2
=325 i ﬂZ(GD b W°.D
de k=1 Mm _ ‘ T bx
2'ldc '77dc

b.- Khi phanh xe (cdu) ¢ trang théi khéng tdi, hé sb an toan bam dugc kiém tra theo
cong thuc:

G,.
hy=——t¥ 12
Gl we,
g
i = 60+ ™" v6i ™" thoi gian m& may khong co vat nang.
t,
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1
s W°.D, 1,
ph .
21,
Khi thiét ké, thudng xudt phat tir gia toc cho phép dé khong xay ra truot tron ma

chon dong co c6 mémen m¢ may phu hop.
Pé dam bao diéu kién bam, gia tbc md may khong tai khong duoc vuot qua gia tri:

J'm <j°max VO

% mas =£[G" P Gdf_w, j
G, 1,2 D,
3.6.- Trinh tur tinh toan co cu di chuyén:
1.- Chon so d6 din dong cho cac banh xe dan,
2.- Tinh toan thiét ké banh xe va ray,
3.- Tinh toan luc can chuyén dong, so bd chon dong co theo cong suét tinh.
4.- Tinh toén thiét ké cac bo truyén:
- ldc ndc/nbx
- Phan phdl ty sb truyén, tinh cac bo truyén.

G,D
o = 375{ ; bx 77dc+IBZ(G D’ ):I

ldc

M

5.- Kiém tra dong co dién vé diéu ki€n mé may va dieu kién bam.
- Tu yéu cau h¢ so an toan bam, xac dinh gia toc m¢ may 1on nhat ¢ trang thai khong

G,
Gl o = G2 Ga L w
G,\ 1,2 D,
- Tinh thol gian mé méy theo gia toc  7," = p v —
Jo

- Tinh mémen md may 16n nhat Mom dé dam bao an toan bam, so sanh v&i M)

(Min@ey<Mm")
2 B 2
e WP, 1 (0GP ny 1y (6.:0°), n

2igm. 375 Q. t, n = 375 ot
6.- Tinh toan, thiét ké phanh,
7.- Tinh cac cum chi tiét con lai.
4.- Co ciu di chuyén bang diy kéo:

_Thuong dugce ap dung doi voi cac loai can tryc xay dung, cong truc. V&i phuong
thirc ndy, cac co cau nang va co cau di chuyén c6 thé bd tri ngoai xe 1dn nén lam giam luc
tac dung tap trung 1én két cdu kim loai.

Luc can chuyén dong trong truong hop nay, ngoai cac thanh phan da ké trong co
céu di chuyén bang banh xe dan, con c6 cac thanh phan do hiéu lyc cing diy & 2 nhanh
cap cua co cdu nang va luc can do trong luong cia day kéo.

W=Wr+W,+W,+ W,+H
Trong do:
Wi 1a hiéu luc cang trén 2 nhanh ddy cua palang nang vat:

W Q( 77)-(1_77a+1)
nli-n")
Gc 1a lyc can do trong luwgng phan day cap tu do bi vong:
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2
H= % véi q: trong luong 1 mét day ; h: d¢ vong cho phép cua

day kéo ; (h=1/30-1/50)1; I: chiéu dai phan day kéo bi ving

V1

S, 6 | S, V/
H hi{ H lrf - 1 nFE w
/ \T/'2 TS5 }\- J
( L 77, 4
1 Ll il
3
S, d S,
L/
Grr
X . W-Hn,n,)D,
Momen can thiét trén truc tang: M g = ( ! 4) '8
2. nn,

II.- CO CAU THAY BOI TAM VOI:

1.- Pai cuwong:

Tam v6i dugce dinh nghia 1a khoang cach gitra truc quay cua can truc va vat nang.
Thay d6i tAm véi cta can truc, két hop véi co cau nang vat va co ciu quay can nham dam
bao van chuyen vét nang dén dung vi tri yéu cau.

C6 thé thyc hién viéc thay ddi tam voi cho cac loai can truc theo 2 phuong an:

- Dung t0i kéo xe lan di chuyén trén cdn : Phuong an nay thuong gap trong can
truc thap xay dung hodc mot s6 cac loai can truc chuyén dung. Vé thuc chat day chi 1a co
ciu di chuyén xe lan bang day kéo.

Uu diém cua phuong an nay 1a cong suit tiéu hao cho viéc thay ddi tim véi nho,
dé dang dat duoc tAm véi bé nhét, vat nang it chao lac. Tuy nhién tinh co dong khong cao
va kich thudc cta can 16n.

- Thay déi géc nghiéng ciia can:

Viéc thay d6i goc nghiéng ctia can co thé sir dung cac phuong an lién két cimg véi
can nhu trén hinh v&: Trong cac phuong an d6 phuong an (c) dung xy lanh thuy lyc dugc
sir dung phd bién hon ca

V6i cac phuong an nang can lién két cimg, doi hoi tiéu tén nang luong 16n khi nang
can. S¢ di nhu vay vi ning can ciing dong thoi 1a nang vat.

Ngoai cac phuong an trén con co phuong 4n nang can thong qua paldng ning can
nhu hinh vé.

Trong truong hop ndy, c6 thé xem co cdu thay doi tim v6i nhu 13 co’ cdu néng cin.

Phuong 4n nay c6 cac dic diém:

+ Trong lugng cua can nho,

+ Tinh co dong cao

+ Cong suét tiéu hao cho nang can khéng 16n,
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+ Kho dat dugc tAm véi nhé

Vé mit so d6 cau tao, co céu nang can hoan toan gidng nhu co ciu ning vat. Tuy
nhién trong qua trinh nang can, luc cang cap s€ co gia tri thay dbi do lyc nang can F. thay
d6i. Do d6 néu st dung tang try thi s& dan dén cong suat trén tryc tang khong 6n dinh. Dé
khic phuc dung tang con hodc tang c6 duong kinh thay doi.

2.- Tinh toan paldng nang can:

S liéu can biét trudc g@)m So d6 dong hoc clia co cau nang cén kich thudce, hinh
dang trong luong can va cac thiét bi phu; Trong tai; Téc d6 quay cua can; Thoi gian thay
d6i tAm v6i...Ché d6 1am viéc cua can truc

Céc tai trong chinh tic dung 1én hé thong gdm:
- Q: trong luong vat nang
- G¢: trong luong can
- W,, W, tai trong gi6 tac dung 1én vat nang va 1én can
- Syt Luc cang cua day nang vat
- F.: luc nang can
- Lyc quan tinh xudt hién trong qua trinh khéi dong nang can Pq
- Luc quan tinh ly tim néu qua trinh mé may nang can c6 két hop véi quay
can.
Can xac dinh lwe nang cin va xem dai luong ny nhu 1a trong luong vat nang dé
tién hanh tinh toan thiét ké co cdu ning can nhu co cau nang vat.

Bo qua céc lyc can do gié Wy, W,, cac tai trong dong quan tinh, viét phuong trinh

momen cac luc ddi véi khdp quay can:
QL+G.L.-F..H - Sy.e =0
Tir d6 ta c6 luc ning can:
_OL+G,.L,-S,e
¢ H

Qua cong thirc ndy ta nhan thiy rang tai trong nang can s& c6 gia tri thay d6i theo vi
tri ciia can.

Luc cing day 16n nhat dugc xac dinh tuong tu nhu paling nang vat.

F

C
¢max

an,
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Trong trudng hop ding tang hinh tru, cn tinh luc cing cap theo cong thirc luc cing
trung binh binh phuong:

Tir d6 cong suat dong co duge xac dinh theo cong thirc:

B SC m .VC
60.1000.7
Trong d6 V. 1a van tdc trung binh cta cp cudn 1én tang, duoc xac dinh theo cong
thire:
Ah*a
CAt

V6i Ah 1a lugng thay ddi khoang cach giita tim cum rong roc ¢ dinh va rong roc
di dong tuong ng voi khoang thoi gian nang can At.

Vi phuong an lién két mém, c6 the co su lién ket gitra palang nang can va paling
nang vat. Bleu d6 o thé thyc hién nang can ma khong can nang vat, diéu ndy lam giam
thiéu cong suét ctia dong co nang can.

\ Tang nang vat

Ly hop

Tang nang cin

Toi nang Toi nang
vat

Lién két Paldng ndng can va ndng vat Lién két tang ndng can va ndng vdt khi ndng cdn

Trudng hop lién két tang nang can va tang nang vat, hai tang duoc lién két voi nhau
bang ly hop; Ly hop ndy déng khi nang can. Chiéu cudn ddy 1én 2 tang nguoc nhau nén
khi ning can s& dong thoi ha vét va nguoc lai.

Trong palang nang can chi dung day la cap thép. Trong truong hop co su lién két
gilta 2 palang, boi suét ctia paling nang can dugc xac dinh sao cho lyc cang day la gan nhu
nhau dé co thé dung cting mot kich thude ddy cho paldng ning can va nang vat.

IV.- CO CAU QUAY:
Co chu quay dung dé thuc hién chuyén dong quay cho phan quay ciia can truyc.
1.- Bic diém chung:
- Co chu quay c6 thé bé tri trén phan quay hodc khong quay cua can truc, nhung
thuong bd tri trén phan quay.
- Vantde quay cua can tryc thuong rat bé; ng = (1 - 3) vong /phut. Do do6 ty 5O
truyén cua co cau thuong rat 16n (750 - 1000). Cum truyén chuyén dong thudng gom hai
phan: Hop giam tdc (Truc vit - banh vit; hodc banh ring hanh tinh) , va cip banh ring ho:

ig=1p. 1o
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- Quan tinh khi khoi dong thuong rat 16n. Thoi gian chuyen dong 6n dinh ngan. Do
d6 cong suat dong co thuong chon 16n gép 3-4 1an cong suat tinh.

2.- Tinh mémen cén quay:

Moémen can quay trong can truc gom momen can quay do ma sat, momen can quay
do d6 nghiéng cta can truc, mdmen can quay do gio.

a.- Mémen can quay do ma sét:

Tuy thudc vao hé¢ théng tua quay, xac dinh cac luc can, tir 46 tinh cdc mémen can

quay.

. i (EEREEEN

Truong hop hé thong twa quay kiéu cét nhu cac hinh vé trén, ta co:
Cac phan lyc tal A,B:
OL+Y.G,.L
H
Trong d6 L; 14 khoang cach tir luc tac dung dén truc quay. |
Momen cén quay do ma sat: —

Xa= Xg= vaYa=Q+2G

d d d ,
M, =XA.f.7A+XB.f.73+YA.f.TA cho trudng hop céc 6 truc tal A va B la

cac 6 lan thong thuong.
VoI trudong hop can truc cot co dinh, vong tua quay B co6 thé dugce bo tri 2, 4 hodc
nhi€u con lan, v6I truong hop 2 con lan, ta co:

T2y | | —
':"' = et Rt
e A | e o
. ! 2
7 | p X,
ie | | »
- SAN \\\\1 TR I—

Ket cdu cum 6 d‘(i + chan
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) . Hi'nh 17.11. G6i twva dudi cta can truc cot ¢ dinh:
a) Loai hai banh tua; b) Loai hf‘Sn binh tya: ¢) Low nhidu con lan.

o Luyc tac dung lén mdi con lan:
N = B
2.cosa

MoOmen ma sat tal vong tua B:

D.+D
M,” =N(fd+ 2,u)."D—d trong do:
cl
d: duong kinh truc con lan,
D, duong kinh cot
D, duong kinh con lan

Trudng hop dung vong tua quay véi nhiéu con lant gia thiét tai trong tac dung 1én
moi con lan phan bo theo quy luét :
N_=N,.cosa, , chifu tatcd cac luc trén phuong cua Xg, co:
Xg=Nj +2.2X Ny. cosay =Nj+2.N;.2 c0s20Lx

Twdo: N, = X >
1+ 2.2 cos” a,
Ngoai ra, do ké dén kha niang x6 1éch giira cac con lan, tai trong tac dung 1én con
lan s& khong tuan tha dung nhu gia thiét, tai trong tinh toan cho con lan:
N’y =1,25 Nx
Cong thirc xac dinh mémen ma sat trong trudng hop ny:
1+ 2.2 cosa, D.+2.D,

1+2.Z:cos2 a, D,

M,"=125X,.u

Truong hop hé thong twa quay la vong twa quay nam ngang, hodc thiét bi tya quay
kiéu bi cau, hoac 0 duia, ta c6 cac so do nhu trén hinh vé.
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e R
| N
= L |
P 1]
AL l -
=7 i T | —3
LIy JAv | |- &
3 B !
H o [
FES ! SR ¢
N e
N N 3
LS R 8
—H | N
Hinh 11.7.° Thiét bi wa quay kicu bi tru: )
a ) Bi try ba diy! b)'Bi 1ty mol ddy xép \
chéo ‘chir ihdp. Fol ! | \

b.- Mémen can quay do d6 nghiéng cua mit nén:
Trong qua trinh lam viéc, mémen udn do cac tai trong tac dung lén cot:
M, =Q.L + 2G;.L;.
bé giam mdémen udn cot, dbi vai can truc ¢t cb dinh thuong dung dbi trong (Gar)
duoc xac dinh theo diéu kién M, khi ddy tai va khi khong tai 1a bang nhau.
_QOL+2G,.L,
2.L,
Khi mit nén bi nghiéng goc a thi mémen can quay sé& co gia tri 16n nhat khi mat
phiang tai trong vudng gbc v6i phuong nghiéng.
M, =M,. Sin o

dt

M, sin o

¢.- MOmen can quay do gi0:

M, sin o
Trong trudng hop thiét bi dat ngoai troi,
can thiét phai tinh M.
M, =p. A;.L*
Ngoai moémen can tinh, khi khéT dong,
con c6 momen can dong cé gia tri rat 16n
vi quéan tinh cia phan quay.

G,
My =Jogq =) LI
g

G

, 2.7n, n n

. =1 _43G.L°} =—1—(GD?
60, 3751, 2.0:L 375.tm( )q

(GDz)q: tong moémen da cta phan quay

3.- Qua trinh md may co ciu quay:
Tuong tu nhu co cau di chuyén, mémen can tinh M; khong phu thudc vao chiéu

quay cua can truc, luén can chuyén dong, phuong trinh mémen & truc dong co trong giai
doan m¢ may:

M, = M, + Mz + Mz
Trong do:
- M; la momen can tinh do lyc can tinh gay ra trén truc dong co;
- Ma 1a momen can dong do quén tinh cic bd phan may lap trén phan quay.
- Mg 1a momen can dong do cac bd phan may thudc co cau quay cé gia toc gdy ra
trén truc dong co.
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vy Mo L (G0 my 1 & (6uD2) me
iyn, 375 i . t, n, o 375 t,

Twr phuong trinh trén, c6 thé tinh kiém tra M, hodc tpn

5.- Tinh chon dong co dién cho co cu quay:
Pong co dién co cau quay dugc tinh chon theo cong suat tinh:
N = M, .n,
t
9550.17, ’

Do mémen dong co gia tri rat 1on trong thol ky mé méay nén dong co thuong dugc
chon co: Nac = (3-4) N¢

Sau do tién hanh kiém tra diéu kién mé& may theo thol gian mé may chon theo kinh
nghiém.

[KW] trong do: M, [N.m]  n [vg/ph]
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Chuong 5: ’ '
MOT SO THIET BI NANG THONG DUNG

I.- Cac thiét bi nang don gian:

La cac thiét bi nang chi thyc hién chuyén dong nang, ha.

Gdm céc thiét bi: Kich, Toi, Palang.

1.- Kich: Thuc hi¢n nang ha vat véi do cao nang khong 16n; h< 0.7 mét. Tuy thude
nguyén ly dan dong bd phén cong tac, phan biét: Kich thanh rang, kich vit, kich thuy luc.
a.- Kich thanh rang:

Hinh 12.1. Kich thanh rang: .
a) Hinh chung; b) Tay quay an toan. - vo kich; 2- thanh rang; 3- mi kich;
4- ban nang phy; 5- tay quay; 6- b truyén banh rang; 7- tryc din;
8- banh rang; 9- banh rang cdc: 10- coéc him; 11- dia chi ddng.

So dd nguyén Iy duoc thé hién nhu hinh v&.
Dau kich dugc din dong bang bo truyén banh ring — thanh riang. Theo quy pham an
toan, kich dugc trang bi tay quay an toan.
Quan hé giita Q va P duoc thé hién qua cong thirc:
P = Q.r/(R.i.M). T: bdn kinh vong lan banh rang an khop vél thanh rang
b.- Kich vit:  Thuc hién dg cao nang H = 0,2 — 0,4 mét.
Ren ding cho vit 1a ren hinh thang ¢ géc nang o = 4 — 5°. Pau kich lap trén truc
vit nhu 13 6 chan.
Quan h¢ gitra luc P va tal trong Q:
d D
PL=0tg(a+ (o).Tm + f.Tm] trong do:

dm: duong kinh trung binh cua ren vit
Dyp: duong kinh trung binh ciia dau tya
f: hé sb ma sat & mit tua
¢: gbc ma sat ¢ mat ren.
Hiéu suét cua kich vit:
O.s Ord, tg(a) d, tga

77 B - =
Q[fg (@ +9) 2 f.Dzm}zﬁ g(a+p)d,+f.D,

C PL27
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Hinh 12.2. S0 do cdu tao kich vit:

1- thian kich; truc ren vit; 3. diu kich:
4- binh coc; 5- chér
- tay don; 7- oo ciu coc hai chivu: 8- dai 0c; 9- ci ham: I[: liv xo0
c.- Kich thuy luc
Q
‘ ,\a‘?,
-5
T
’ 7,
| X
| Y //
|
~+THIT E — Ty e B R
| —
L
|
b)

Hinh 12.4. Kich thay lyc:

a) Két cau bom thay ldc; b) So do nguyen ly

1- pittong cong tdc; 2- xylanh cong tdc c6 phdt dau bing da; 3- van hat
4- van xd; 5- cam; 6- pittong bom; 7- xylanh bom; 8- truc cam va tay bom;
9- van ap luc.

Pau kich chuyén dong di 1én nhd bom thuy lyc bom dau vao day dau nang. Viéc
ha dau nang dugc thuc hién khi mé van xa dau. Kich vit c6 thé dat dén trong tai 750 tan va
dd cao nang dén 0,7 mét.Theo nguyén tac 4p suat khong doi trong thanh binh kin, ta c6:

_o_»P _oA_of4Y
A a F QA Q(D)

Luyc tac dung 1én tay bom:

2
poPrl_ Q( ) r1
L n Ln
Do ty s6 d/D nén kich vit co thé dat duoc trong tai 1on.
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2.- Toi:

Toi 1a thiét bi nang chi c6 trang bi co cAu nang. Dung dé thuc hién viéc nang ha vat
nang theo phuong thang ding hoac phuong nghiéng. Toil c6 thé 1a thiét bi doc 1ap hoac la
bd phén may cua mot thiét bi may truc khac. Tol dugc lap dat co dinh trén nén, tudng hodc

trén ket cau kim loai cua may truc.

Céc bd phan chinh cua toi gém: B6 phan dan dong, bo phan truyén dong, tang cudn
cap va thiét bi phanh ham. Tuy thudc nguén dan dong, phan biét toi tay va to1 may. Toi co

thé dan dong mot tang hodc nhiéu tang. C6 thé co toi 1 hodc hai cap tc do.

A
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Hinh 12.5. Toi gin ting:
1- vo han; 2- tryc vit va tay quay;
3- banh vit gin voi tang.

Hinh 12.6. Toi khung bé gin trén nén:

I- cic 1@m thép thanh ben; 2

truc ddin ¢o 1dp tay quay an toan; 3- hinh rang diin;

4- Gng ren; S- dai Gc; 6- dia ma sat; 7- hdnh coc; 8- coe him; Y- true trung gian;
10- binh .r:'mg trung gian; 11- phanh dia; 12- tay quay; 13- hinh rang truor; 14- tang
culin cip: 15- binh rang co dudng kinh nho; 16- bdnh ring ¢ duong kinh lin, ‘

X

2N

|

7

e

Hinh 12.9. Toi ma sat
tang lom:
1- dong co; 2- hé théng
truyén dong; 3- tang Iom.

Eou 3
To1 ma sat véi tang c6 duong kinh thay doi, co6 thé kéo vat voi chiéu dai cép 16n

JOTIITT

L3
TN

quay hai chidu; 9-

Hinh 12.8. Téi ma sat nhiku tang din dong chung:
1- dong co; 2- bo truydn dai; 3- ly hop ma sat;
4- tang culn cdp; 5, 6- phanh; 7, 8- ly hop cia tang

tang quay hai chiéu.

Dang 16m cua tang dam bao cap khong chay doc theo duong sinh.




Quan hé luc kéo : FZZFH.e/b‘
3.- Palang:

Tuong ty nhu to1, paldng la thiét bi nang thuc hién nang ha vat nhung la thiét bi co

dong va thuong dugce bo tri trén dam cua cac may truc khac nhu cau truc, cong

tryc....Trong nhiéu truong hop, palang dugc trang bi thém co cdu di chuyén va duoc goi

tén la xe lan.
Tuy thudc nguon dan dong co palang tay va palang dién.

Hinh 12.10. Palang xich kéo tay kifu truc vit:
1- méc treo palang; 2- khung treo; 3- banh vit cung dia xich treo
tdi; 4- truc vit c6 gdn dia phanh n6n; 5- banh rang coc dong thoi
la dia phanh nén thd hai; 6- c6c ham; 7- bi chu chju nén; 8 chot
treo xich tdi; 9- dia xich kéo.
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Hinh 12.11. Palang xich kéo tay kifu bdnh rang:
. 1- xich kéo; 2- dia xich 1di; 3- phanh ty dong; 4- dia xich kéo;
5- vanh ring c6 dinh; 6- binh rang trung gian; 7- hdnh ring hanh linh;,S- cin ciia
truyen dong hanh tinh; 9- truc din; 10- xich tai.

Hinh 12.12. Palang di¢n:
a) Palang dién véi co cdu di chuyén kiCu treo;
b) Palang dién véi co cdu di chuyén kicu dat.
1- palang dién; 2- cum banh xe di chuyén kiu treo; 3- dong co co clu
di chuyén; 4- hop nit bdm diéu khién; 5- co cdu di chuyén kicu dat.

Trwi s atim melince Aidn v&F da dane khae nhau chid vEu v cich bd tri dong
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Hinh 12.14. So do palang di¢n dong co lien 1z!ng:
' [- phanh trong vat; 2- truc din; 3- phanh dai;

4- banh phanh; 5- hinh rang 16n; 6- lan—g; 7- .hé 14y
dién; 8- khung treo; 9- dong o 10- khop ndi 6ng:
11- khop rang.

L

II- CAu truc lan:

Puoc sir dung trong nha xuéng phuc vu cho viéc ché tao, stra chira, lap rap. Pugc
b tri trén cao nén khong chiém dién tich mat b?mg phan xuong. Cau truc duge trang bi cac
co cau nang, co cau di chuyén xe va co cau di chuyén cu nén c6 thé van chuyén vat nang
dén bat ctr mot toa d6 nao trong khong gian phan xudng.

Tuy thudc vao khau do va tai trong, co cau truc 1 dam hodc 2 dam.

1.- So dd cau truc lin:

i
AR S L
iy H

A
P\

<) )
Hinh 14.4, Dim ciu cta ciu truc mot dam.

Trén so d6 cau truc 1an 1 dAm, c6 dam chinh chiu luc (1), dam cudl (5), cac dan
phu (4), Palang dién (3)va cabin (2). Trén cac dam cudi c6 lap cac banh xe va dugc dan
dong bang co cau di chuyén cau.

2.- K&t cau cac dam:
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Trong két cAu kim loai cta ciu truc, dam chinh 1a b phan chiu lyc chu yéu. Yéu
cau ciia dam chinh 13 phai dam bao d6 bén va do ctng,

DI vol trudng hop cau truc 1 dam, tiét dién dam phai c6 dang chir I dé treo paling.
Trudng hop don gian nhit 1 dung dam don khong c¢é gia cudng. Néu diéu kién ctng viing
cling nhu d6 bén khong dugc dam bao thi phai gia cuong.

i véi truong hop cau truc 2 dam, tiét dién dam thuong cé dang hinh hop chir
nhat. Theo quy pham an toan, can phal bé tri san thao tac dé tién cho viéc bao dudng, sira
chita Palang...

Ngoai viéc gia cudng cho tiét dién dam, trong nhiéu truong hop phal dung thém
dang khung, dan... dé ting do cung viing.

Lién két giita dam chinh va dam cudi co thé bang mdi ghép buldng hodc mdi ghép
han.

Dam cudi thudong co két cu tiét dién hinh hop hodc 2 thép U ghép lai.

Viéc b tri hdp truc d& cac banh xe co thé tién hanh theo phuong thirc hop truc
riéng hodc bd tri 6 bi ngay trong 1ong banh xe.

I

3.- Bic diém tinh todn ciu truc:

Cac budc tinh toan:

- Xaéc dinh thong s6 co ban cua cau truc, QH, L, Vi, Vie, Veau, CDLV.

- So bd xac dinh trong luong cua két cau kim loal dam chinh, cac bd phan lép dat
trén cAu nhu cabin, xe lan. ...

- Thiét ké cac co cdu cong tac (co cau nang vat, co cau di chuyén xe con, co ciu
di chuyén cau tryc..). Cac tinh toan niy da dugc trinh bay & cac phan trude.

- Tinh két cdu kim loai dam chinh.

Mot cach don gidn, xét truong hop dam chiu luc khi xe lan ¢6 vi tri gitra dam, so dd

LLLLLLL LT

<
<

L
Moémen luc 16n nhat do tal trong gy ra tal vi tri gitra dam :
Mumax  =1,25%[ (Q + Gyo)*L/8 + q*L%/8]

Kiém tra dj bén:

Ung suét 16n nhat tal vi tri gitta dam:

o= —M\;/ma" < [(7]

Xac dinh do vong tal vi tri gitra dam:
Fo@G ML S5q*L
48*E*J 384 E*J_
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So sanh v6I do vong cho phép [f] =L/700
Khoang cach giira 2 dim chinh trong trudng hop cau truc 2 dam duogc xac dinh trén
co s& dam bdo luc nén ngang cua banh xe lén thanh ray khong qua 16n do su xién I¢ch cua

cau truc.

So d6 tinh cho nhu hinh v&:

C6 lyc nén phuy gilra thanh banh xe va ray: . / TU : <
_M _WL T : I
" e sl il
trong d6 W 1a lyc can phu do thanh banh xe
tiép xuc vol duong ray. 1 |
f N L

Pé dam bao lyc dan dong & mdI bén (W/2) thing duoc ma sat khi ¢ N, can thiét:
W W.L E
DoNf=aZ e
/ 2.E / L s

Trong tinh toan lay f=1/5 - 1/7

III.- Céng truc:

~ Khac vol cAu truc, céng truc di chuyén duoc trén ray bd tri & mat dat nho co cau di
chuyén cong. Theo két cdu thép, cong truc c6 loai cong x6n hoic khong. Tuy thudc khau
do va tai trong co thé ¢6 cong truc mot dim hodc hai dam. Két ciu kim loai cua chén cong
cting nhu cac dam rét da dang. Trong truong hop khau d6 nhé hon 25 mét, c6 thé ca 2 chan
cong déu lién két cimg v6i dam. Trong nhiéu trudng hop, dé tao su tuy dong cua cac chan
cong, tranh x6 1éch va két banh xe trén ray, mot trong hai chan cong duoc lap khép quay
v6i dam.

Xe con cua cong truc co thé 1a palang dién treo hodc chay trén ray b6 tri trén hai
dam chinh. Co ciu nang cua cong truc cd the bb tri ngoai xe con dé giam tai. Viéc dan
dong xe con co thé duoc thuc hién bang co cAu dan dong banh xe din hoic toT kéo. Co ciu
di chuyén cong thuong dung phuong 4n dn dong riéng. Néu din dong chung thi phai bd
tri & trén cao dé khoi vuong thiét bi & mat dat.
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Hinh 15.8. So dd mic cép trén xe con
di chuyén bling cap kéo:

a) Co cfu nang vat; b) Co cdu di chuyén xe con;
1, 2- céc thit bj didu chinh Iyc cing cap kéo xe con;
3- xe com; 4- cabin; 5- tang cia cd’ cfu di chuyén;
6- cdc puly dfi hudng cap.

20000
b)

Hinh 15.1. Hinh chung cia cng truc:
a) Loai khong c6 congxon; b) Loai c6 hai diu congxon;
1- chan cing; 2- ddm clu; 3- chan m2m; 4- xe con: loai
tya_(hinh a), loai treo (hinh b).

Hinh 15.9. Co cdu di chuyén cing
truc din dong chung:
1- hop giam t8c; 2- dong co;
3, 4, 5- b truygn banh ring non,
6- banh xe di chuyén; 7- ray.

Hinh 15.10. So db ddn dong cia co cdu di chuyén cong truc: ’
a) Vai hop giam (6c ditng hai cdp; b) Vai hop gidm 16¢c ding ba cip;
¢, d) Véi ciu can bing.

IV.- Thang may:
.- bal cuong:

Dung dé van chuyén ngudi va hang hoa trong cac nha cao tang.




1.- Theo cong dung, phan biét: , ) ,
- Thang ché nguoi céng dung chung, c6 toc d6 dén 1.4 m/s, trong tal dén
1000KG, thang may chd nguol toc dd cao V= 2m/s tal trong nang trén 1000KG.

- Thang may van chuyén bénh nhén (co bing ca, xe ddy...) c6 nguol di kém

- Thang may chd nguoi va hang,
- Thang may chd hang c6 nguol di kem
- Thang may chd hang khong c6 nguol di kem.

2.- Theo phuong thirc dan dong cabin, phan biét:
- Thang may dan dong bang to1 véi tang cudn cap
- Thang may din dong bang toi v6i puly ma sat.

Thuong thang may véi phuong thirc dan dong bang tdi véi tang cudn cap chi con

sir dung cho thang nang hang. So v61 phuong thire dan dong bang toi vi tang cudn cap,

phuong an din dong bang puly ma sat c6 cac wu diém sau:

- Luc kéo trén puly nho (do tac dung cta ddi trong), dan dén kich thuge nhod gon,

khong phu thudc vao chiéu cao nang.
- An toan trong lam viéc vi cabi dugc treo bang nhiéu soi cép (3-5 sol).

3.- Cac by phan chinh cia thang may:

- B0 phan dan dong, truyén dong, cap nang.

- Cabin cung hé thong treo, co cdu dong mo ctra cabin

- Pol trong

- Giéng thang, hé théng dan hudng cabin, ddI trong

- Céc b0 phan an toan: Phanh, co cau ham toc do, hé thdn giam chin

- Hé thong diéu khién ciing céc trang bi dién.

4.- Cac phuong an din dong cabin:
Phuong an a.- Toi — puly ma sat

Phuong an b.- Toi — tang cudn cap B
Phuong 4n c.- Toi — puly ma sat c6 puly phu ) :
Phuong an d.- Toi — puly ma sat ¢6 puly phu tang

gbc om

Phuong an e.- Toi — puly ma sat c6 puly phu va co a)

dung palang cap loi luc
Phuong 4n f, g.- To1 — puly ma sat ¢6 puly phu,
tram dan dong dat & dudi

Hinh 13.3. So db din dong thang may:
1- cabin; 2- puly d6i hudng cép; 3- co cau din dong;
4- ddi trong; 5- puly phu.

5.- Cabin thang may:

La bo phan mang tai cta thang may. Gom két ciu khung chiu luc va cac vach che

tao budng cabin.
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? Ri
4 gl
--/-‘_
I Khung diing
2 Khung ndm
3 Hé thing treo cabin
4 Ngam din hidng
Hinh 3-1 Két cdu khung cabin

Khung dtng gdm dam trén va dam dudi,

mdi dam duge ché tao tu hqi thanh tl}ép e
hinh U ghép lai. Céc dam nay lién ket voi J

céac thanh thép hinh L dé tao thanh khung PR
dtng. Dam trén cua khung dtng lién két @ L@
v6i hé thong treo cabin. DAm dudi cta EE{EQ
khung ding do khung nim cua cabin. g:ig
Khung nim thuong duoc ché tao bing @hi@
phuong phap ghép han cac thép hinh V i

hodc L.Cac khung duogc lién két v&i nhau
bang bulong. Tai dau trén cua dam trén va
dam dudi cua khung ding c6 lap cac ngam
dan hudng.

Hinh 13.7. Ray din hudng.

Theo nguyén 1y lam viéc c6 ngam dan hudng v4i ma sat truot va ma sat lin. Loai
ngam dan hudng véi ma sat 1an thuong ap dung cho thang may c6 toc do cao, tai trong 16n.

Ray dan hudng trong truong hop thang ché hang co6 thé 1a cac loai thép hinh U, V...
Trong trudong hop thang may cé ngudi nén dung cac loai ray chuyén dung nhu trén hinh
ve.

IL.- Tinh toin _bé phan din déng:

1.- Céc thong sb co ban:
- Trong tal (khong ké trong lugng cabin): Q [KG]
- Toc @06 cabin [m/s]
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- Chiéu cao nang, cac diém dimg.
- Kich thudc cabin.
- Tinh chat di€u khién

2.- Xac dinh trong lwong cic by phén ciia hé thong cin bing
Trong truong hop do cao nang khong 16n (<45 mét), do trong lugng cua cép nang
va cap dién 1a khong déng ké nén c6 thé khong dung xich can bang. Lic ndy trong lugng
ctia ddl trong dugc xac dinh theo cong thuc:
b=y.Q+K (*)

Vo6l K: Trong luong cua cabin khong tal

¥ : hé s6 can bang

Dé xac dinh v, ta dya trén nguyén tic luc kéo khi nang day tai bang luc kéo khi ha
khong tai:

QtrK-b = b-K

Thay gié tri cia D tr (*), dugc: v =0.5.

Nhan xét rang trong truong hop thang may ludn hoat dong day tal thi y = 0.5 1a
hop 1y. Tuy nhién, ké dén nhiéu truong hop thang lam viéc khong day tal, 14y gid tri y=
0.4.

3.- Kha nang kéo cua Puly ma sat:

a.- Dinh nghia hé sb kéo:

Theo quy dinh, sb rdnh cua puly ma sat trong thang may ché ngudl 1a tir 3- 5. Day
rinh thudng c6 dang hinh thang, tron, hodc tron c6 cat ranh.

Trong trudong hgp ddy ranh c6 dang
tron c6 x€ ranh:

4(sin % —sin 02[j
ﬁ —

- y—a+siny —siny
Truong hop ranh cap bi mon, goc

U= [1, ltc nay:
4(1 —sin Ozlj
. = ——— vavdiranh tron khong c6 x¢€ ranh:
y—a—siny
4
fi==
T
Truong hop ranh hinh thang, c6
f
]
sin—
2

Trong cac cong thirc trén f; 1a hé s6 ma sat thay thé
Quan h¢ lyc cang trén 2 nhénh cap:
S =S e trong do B 1a goc 6m cua cap trén Puly
Duong kinh danh nghia cua Puly ma sat xac dinh theo cong thtrc:
D> d.e voi e = 30 (thang chd hang) e =40 cho thang chd nguoi,
e=45 cho thang chd ngudl c6 tée do cao.
Tuy theo vi tri va tinh trang lam viéc ma co thé
c6 gia tri cua Sy hodc S, 1a 1on hon. Trong mol trudng
hop, ta ki hiéu S; 1a luc cang co6 gia tri 16n va S, 1a luc

min *

Si

Sy



cang co gia tri nho; Luc nay luc vong trén puly ma
sat bang hiéu cta 2 gia tri luc cang.
P= Sz - 81

Kha ning truyén duoc luc bang ma sat cé gia tri
160 nhét (dé khdc phuc luc vong P,..) ma khong xay ra
su trugt troncia day céap trén puly duoc goi la
kha nang kéo cua puly ma sat.

Theo cong thic Euler, co:

) -
S, =8,e’” hoic: “E=e'’

1
Trong do £ hé s6 ma sat thay thé gitra cap va puly.
f: gbc 6m cua cép trén puly.

N 4 S . . N\ 9 ~ A 1 4
Nhén xét rang ty so (S—z) dat gia tri cang 16n thi kha nang chong trugt cang 16n.
1
Do vay ¢ dac trung cho kha ning kéo va dugc goi 1a hé sb kéo cia puly ma sat. Dé ting
kha nang kéo thi dung cac bién phap hodc tang f hodc tang p.
b.- Xac dinh hé s6 kéo:

A s . A A r r . [ L o A S Ja s or \
beé xac dinh hé so kéo, ta xac dinh gia tri cua ty s S—2 ung voi cac truong hop
1
sau:

. Y e S K+20+G ) z . " i~ .
- Trang théi tht tal tinh: —% = K+20+6, (tal chat khi thur tinh 1a 2Q)
1
- Trang thai 1am vi¢c, khi cabin & vi tri thép nhét va cao nhét, c6 ké dén tai trong

dong phat sinh trong qua trinh chuyén dong khong 6n dinh (mé may, phanh)

Cabin day tai Cabin khéng tai
Luc cang I6n nhdt S, d phia cabin Lue c#ng Idn nhdt S, & phia d&i trong
M .méy néng cabin tU Phanh cabin ha xung | Md méy néng d6i trong | Phanh d6i trong khi ha
vi trl dudi cing vi trf dudi cung 0 vi trf dudl ciing xuéng vi trl dudi cing
w
w /7 o~ '\ w 3 ¢
% bt s,0s '
2 1 TR f S, Sz 5 S,
a a
b l o 1 a 1
at | fv A -vtéfv vi|te

; S2
Hinh 13.10. So db d€ xac dinh . lrong trang thai lam vi¢c céa thang may.
1

. . S
Xac dinh ty so S_z theo cong thurc:
1
D . S, K+0+G
Khi cabin day tal, ¢ vi tri dudl cung: S—z %
1
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S D+G,

Khi cabin khong tal, ¢ vi tri trén cung:

P2
S, K+G,

+ , oy
a=571 hé so tal trong dong (a: gia toc mé may hoac phanh)
g—a
4.- Tinh chon cap:
Luc cang cép 16n nhat dugc xac dinh theo tai tinh khi Qabin day tai va nam ¢ vi tri
trén hodc dudi cung. Trong truong hop khong dung xich can bang:
K K+Q0+G
s - KrO+G, 5 5 -KFOHG
a.z aZ

Chon cép’ theo luc kéo dut Sd = n.Spmax
nlahé. sé antoan (n=9 -15).

5.- Tinh chon dong co:

Dong co phai khac phuc cac lyc can:

- Luc vong trén puly Ppax = (S2 = S1) max

- Luc ma sat & b phan dan hudng.

So vol luc vong, lyc can do ma sat chiém mét ty trong khong dang ké. Thudng lay
téng luc can can khic phuc P =k.(S2— S1) max voIk=1,1 - 1,2. Liic ndy cong suit dong
co duogc tinh chon theo cong thitrc:

Py
1000.7

[Kw]

I11.- Thiét bi an toan Co khi:

Dé tranh cho cabin roi trong giéng thang khi bi dut cap hodc ha véi tée d6 vuot qua
gié tri cho phép, can thiét phai trang bi phanh an toan.

Theo nguyén ly lam vi€c, phan biét phanh dung dot ngot va phanh dung c6 do
truot; theo két cau c6 phanh kiéu ném va phanh kiéu banh cam. Theo so d6 dan dong c6
phanh an toan mic véi cap nang va phanh an toan mac véi bd han ché toc do.

Trong trudng hop dung tdi v6i tang cudn cép (thang may chd hang) thuong dung
phanh an toan kiéu ném, mic véi cap nang. Truong hop dung toi v6i puly ma sat (thang
méy chd ngudi) dung phanh an toan nbi véi cap ctia bd han ché toc do.

So do xdc dinh gdc tw ném

4

Phanh an toan kiéu ném, madc voi cap ndng LT e
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So do nguyén ly phanh an toan gy W o ___
ki¢u ném. mic véi bd han ché Q b 5 ]f‘
toc do

He¢ théng dan dong phanh an toan nél vél bé ham téc ad

Nguyén tic hoat dong:

Dbi véi truong hop phanh an toan mic v6i cap nang, khi treo cabin, cap nang c6 do
cang kéo cac tay don 1am cho ném di xudng, tao khe hé trong chém. Khi dut hodc ching
cap nang, lao xo (5) s€ keo don (4) lam cho chém hoat dong, gitr cabin ¢ trang thai treo.

Tuong tu trong truong hop phanh an toan nbi véi cap cua bo han ché toc do, néu
cabin vuot toc do cho phép, bo han ché tc do s& dung lai, kéo theo b phanh kiéu ném
hoat dong.
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Chuong 6 MAY VAN CHUYEN LIEN TUC

I.-Bai cuong:

1.- Céc thong s co ban:

May chuyén lién tuc thuc hién van chuyén vat liéu & nhiéu dang khéc nhau (thuong
¢ dang vun, ro1) theo tung tuyén xac dinh.

Céc thong sb dic trung cho may chuyén lién tuc:

- Nang suét

- Tbc d6 van chuyén v[m/s]

- Chiéu dai L[m], dd cao van chuyén H[m], géc nghiéng dat may B [°].

a.- Nang suit:

La lugng vat liéu van chuyén duogc trong don vi thoi gian. Nang suét co thé tinh

theo thé tich [m’/h], khéi luong[Tan/h] hodc don chiéc [chiéc/h].

Cong thirc chung dé tinh ning suat:

Q=0,36q.v [T/h]
Trudng hop vat liéu dugce van chuyén trong mang hodc éng:
0 =3600.4,.9.p.v [T/h] =3600.A.0.v [m3/h]
Trudng hop vat liéu ro1 dugc vat chuyén theo dong lién tuc:
0=3600.4.p.v [T/h] =3600.A.v [m3/h]
Trong do:

q : trong luong vat liéu van chuyén trén 1 mét chiéu dai [N/m].
v: Toc do dong vat liéu [m/s]
Ao: Dién tich tiét dién 6ng, mang [m?]
A: Dién tich mat cét dong vat licu [mz]
p: Khéi luong ciia mot don vi thé tich vat lidu [T/m’]
¢: Hé sb dién diy mang, 6ng.
Khi vat liéu duogc van Chuyén trong céac gﬁu tai, c6 dung tich L [rn3 ], buoc dat gﬁu

1a t thi: 0= 0,36.£.qp.p.v [T/h]
t
Tuong tu truong hop van chuyén timg kién hang véi trong luong G [N]:
0= 0,36.%.\/ [T/h]

b.- Cong suat dan dong:
Trudng hop tong quat, may van chuyén vat li¢u trén khoang L [m] va d¢ cao H [m]
vo1 nang suat Q [T/h], thi cong suat ti€u hao la:

_9 1
N = 360 (H + c.L)ﬂ [Kw]

Trong d6 c: 13 hé s6 can chuyén dong,n 1a hiéu suat chung ctia may
Tuy theo nguyén 1y dan dong bd phan cong tac, phan biét:
May chuyén lién tuc c6 bd phan kéo: Bing tai, xich tai..
, May chuyén lién tuc khéng c6 bo phan kéo: Bang chuyén con lin, mang
lac..

II.- BANG TAI DAI:

Bing tai dai 1a dang MCLT c6 bd phan kéo. Nguyén tic truyén dong thyc hién
nho ma sat. B phan kéo ¢ day la bo truyén ma sat gitra cac tang va bang dai. Tam bang
cling dong thoi dong vai tro cua bo phan mang vat liu.
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1.- Nguyén 1y truyén luc kéo bing ma sat:

Truyén luc kéo tir tang din dong sang tdm bang hodc puly sang day cap duoc thuc
hién theo nguyén tic truyén dong ma sat.

Quan hé gitra lyc cang trén hai nhanh dai:

S2 — Slefﬂ /-\
Trong d6 f: hé s6 ma sat giita vat liéu tim bing va tang.

B: gbc 6m ciia tAm bang trén tang.

S,: Luc cing trén nhanh bing di vao tang dan.

Si: Luc cing trén nhanh bing di ra khoi tang dan.

Dé thyc hién truyén dong:

- Tao luc cang ban dau.

- Tac dung momen xoan M trén tang dan.

Trén nhanh di vao tang dan lyc cing ting Ién, trén nhanh di ra khéi tang dan, luc cing
giam di:

Trén mot ph?m cung 6m & phia nhanh di ra khoi tang dan c6 su trugt dan hdi, duoc
goi 1a cung trugt. Mot phan cung ¢ phia nhanh di vao tang din khong c6 truot goi 1a cung
tinh.

Thuc ra:

Sz S1

Sl'efB

S, =S,e™ Dodé: S, = (kai: hé s6 du trit ma sat kg = 1,15 - 1,2)
dt
Kha ning truyén luc kéo 16n nhat dugc thuc hién khi diéu kién S, <S, e™ duoc
dam bado.
Hiéu luc cang bang trén hai nhanh bang chinh la luc ma sat. Truong hop tai 16n
hon lyc ma sat thi xay ra su truot tron cua bang trén tang.
bé tang kha nang tai:
- Tang goc 6m [ i ,
- Tang hé s ma sat (c6 thé tang fdén 0,3 - 0,6)

2.- Cac bo phan chinh cua bing tai:

O©° OTU OCO>
}o O O |

a.- TAm béng: La bo phan mang tai chu yéu cta bang tai, dat tién nhung c6 nguy co
chong hong nhat. Yéu cau tdm bang phai dam bao do ben kéo va udn, d6 dan hoi va dan
dai nho, c6 kha niang chdng chay, kha ning chéng mon tdt.
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CAu tao tAm bang gdm phan 15i chiu luc va 16p boc bao vé. Phan 18i thuong 1a vai
hodc cap dan thanh tam, phén boc thuong 1a cao su.

Céc tam 181 vai thuong 1am tir soi to nhan tao c6 d6 bén cao, chiéu day mdi 16p tir
0,2 — 0,5 mm. Gi6i han bén ctia mét mm chiéu rong mot 16p vai can dat dén 600 — 800
N/mm. Lép cao su mot mat dé dinh két cac 16i v6i nhau, miat khac co tac dung bao vé phan
16i, chdng lai cac pha hong do tac dung co hoc va méi truong bén ngoai. Sirc bén kéo dut
ctia 16p cao su can dat gia tri 20N/mm?”.

S6 luong cac 16p 161 phy thude vao chiéu rong cua tim bang.

B 300 400 500 650 800 1000 | 1200 | 1400 1600

4 3-4 3-5 3-6 3-7 4-8 5-10 5-12 7-12 8-12

Chiéu day céc 16p cao su bdo ve ¢ 2 mat bang phu thudc vao chung loai va dac tinh
cua vt liéu van chuyén.

BOng véi Iti cdp, ct 06 bén caohonv  [06 dond i cng nhé hon so véi
bOng vai cao su. Tuy nhidn gid th nh cao ndn hién nay phd bién van dung blng
vai cao su.

Trong trudng hop vat liéu van chuyén cd canh sic v
& nhiét 06 cao, ngudi ta cd thé dung bLIng thop tam.

Kich thudc co ban ctia bang 1a chiéu rong B. Véi bang vai - cao su chiéu rong B
lay céc gia tri sau:

B= 300, 400, 500, 650, 800, 1000, 1200, 1400, 1600

Thong sb nay duoc xac dinh trén co sé dam bao ning suét va van tdc yéu cau. Hién
nay chiéu rong ctia tim biang duoc ché tao theo tiéu chudn.

S6 16p vai trong tim bang duoc xéac dinh trén co so sic bén kéo ditt.

Z= S M trong do:
B.p,
Spax - lwc cang bang lon nhat
n: hé 56 du trir bén cho tam bang,phu thudc vao $6 lop loi

Z 2-4 4-5 6-8 9-11 12-14
n 9 9,5 10 10,5 11

B chiéu réng tam bang .
[pal: luc kéo durt cho phép cia mot mm chiéu rong mot I6p val

Vat liéu bang Loi cap Vai dét ti sl bong Vai dét tie sol téng hop
pa [N/mm] 1500 - 6000 55 150
n 7—-8,5 9,5-10 85-105

b.- Tram din dong:

Gom ngudn dan dong (thudng 1a dong co dién), hop giam tdc truyén chuyén dong
quay cho tang dan. Dé ting kha ning kéo cho tang din, dung bién phap ting hé sb ma sat
(tang chan khéng, tang nam cham dién tur...), hodc tang goéc 6m.Viéce phu trén bé mat tang
dan dong mot 16p vat liéu ting ma sat c6 thé cho hé sé dinh bam dén 0,35 - 0 5.

Puong kinh tang dugc xac dinh theo cong thirc: D >k.Z vdi k :hé sb ty 18

Véitang dan : k=125 khiZ=2-6; k=150khi Z="7-12

V6i tang cang bang va tang d6i huong k = 50 - 125.

Chiéu rong cia tang nén lay 16n hon chiéu rong bang tir 100 -200 mm

c.- Tram kéo cang:

Nham tao luc cing ban dau cho tam biang dé co thé truyén luc ma sat. Ngoai ra, sau
thoi gian 1am viéc bang bi dén nén can thiét phai cing bang.
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C6 thé dung phuong phap cang bang thuong xuyén hodc dinh ky. Voi thiét bi cang
bang dinh ky, luc cdng bang thay doi theo budc nhay dan dén tuoi thg cia bang giam.

D J,LJ:CL - (A N
SO A4
—t=< S

Duing vit diéu khién cirng

Goc chay cua vat liéu van chuyén

Dung toi kéo

Vat li€u van Khoi lugng Goéc chdy cua vat liu [0] Goc nghiéng cho
chuyén riéng [T/m’ | Khi dong (¢q) Khi tinh (@) Gié tri Tinh toan | phép cua bang []
/}ngtraxit 0.9§ -1 22.5 45 20 17-18
Aptit kho 1.5-1.7 15 -20 31 -45 20 18 -22
bat sét udt 1.9-2 20-25 45 25 20-26
Séi vién tron 1.6 -1.7 22.5 45 20 18
Dét nén d6 am tyr 1.6 20 45 20 18
nhién
Pa voi cuc 1.5-2.2 20 40 20 18
Pa cuc 1.8-2.2 20 40 20 20
Cét kho 14-1.65 20 45 20 20
Cat uét 1.5-1.7 25 50 25 20-22
Than da 0.83 15-22 30 - 45 20 18
Hé 56 phu thudc hinh dang bang (k)
S diy con lin d& bing Goc chay tinh toan cua vat li¢u
15 20° 25°
Bing phing 1 con lin 250 330 420
Béng mang 2 con lan
o =20° 500 580 660
o =45° 570 615 660
Béng méang 3 con lin
o =20° 170 550 640
o =30 550 625 700
o =35 590 660 730
a=45 635 690 750
Bing mang con lin truc mém 519 570 610
Hé¢ 56 géc nghiéng dat bang (kp)
Kha nang tw chay cua vdt liéu Géc nghiéng dat bang ()
5 10 15 18 20 22-24
Nhiéu 0.95 0.90 0.85 0.82 0.80
Trung binh 1 0.98 0.95 0.93 0.90 0.85
It 1 1 0.98 0.96 0.95 0.90

d.- Hé thdng con lan d&:
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Trén nhanh c6 tai thuong dung 2 hodc nhiéu diy con lin dé tao cho bang c¢6 hinh
10ng mang khi vat liéu van chuyén ¢ dang vun roi. Trén nhanh khong tai c6 thé ding 1 day
con lan.

Budc dit con lan trén nhanh khong tai thuong lay gap 2 14n so voi nhanh c6 tai,
Budc dit con lan tai vi tri chat tai thuong lay 1/2 so v6i nhanh c6 tai.

Bude dit con lan duge xac dinh theo chiéu rong bang va chung loai vat liéu (1 -
1,5 m).

Buong kinh con lan d& d =108 mm khi B =400 - 800 mm

d =159 mm khi B =800 - 1600 mm

Con lin dugc lap trén truc theo phwong thirc truc quay hoac khong quay (thuong
gap hon).

Ngoai ra con phai ké dén cac thiét bi nap liéu, d& liéu, thiét bi 1am sach bang, thiét
bi dinh tdm cho bang...

3.- Tinh toan bang tai:

S liéu tinh toan:

Ning suat Q [T/h]; chiéu dai van chuyén L [m]; géc nghiéng dit bang B[°]; loai
vt liéu van chuyén.

a.- Tinh chiéu rong tdm bing: (B)

Chiéu rong tim bang duoc xac dinh trén co so dam bao ning suét yéu cau.

Co:  Q=3600.A.v.p [T/h] trong do:

A: dién tich tiét dién dong vat liéu [m/s]
V: van toc van chuyén [m?]
p: khéi luong riéng cua vat liéu [T/m’]

Theo kinh nghiém, chiéu rong dong vat liéu trén bang (b) duoc lay
b=0,8B [ m].

) k
Néu dat: 4=—2—»", taco: 0
3600

Q= k(0,88 v.p  [T/m] ' — |
Xac dinh k; trong mot so truong hop: ) >

Khi dung 1 day con lan, co:
_ bb.tang, tang, b2

4 4
tan g,

Vay, taco: kb =3600.

Khi dung 3 day con lan, co:

Gia sitb; = b,

b'+b, , 2
A=4,+4, = 2 .b2.51na+T.tan¢)d

Vol b>=b;+2.by.cosa=b; (1 +2. cos o)
Do do:
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1+2. .
A:bl( + Cz()sa)+b1 .bl.SIHa+b12-(1+2,cosa)2.taﬂ
=b(1+cosa)sina +b (1+2.cosa)’. tan @
2
- %{(1 +cosa)sina +(1+2.cos ay@%}
Vay:

k, = 400.[(1 + cos a).sin o+ (1 +2.cos a)z. taz (0}

Ngoai ra khi bing tai dat nghiéng mot goc Bso v6i phuong ngang, thi can dua thém
vao hé sb k. Liic nay:
Q= kyks(0,8B).v.p [Tm]
Gia tri cua B dugce chon nho hon géc ma sat gitra vat liéu va bang tir 7 - 10 °
Tir d6, ¢ thé xac dinh chiéu rong bang theo cong thirc:

9
kykgv.p

bdi voi vat liéu dang don chiéc, chiéu rong bang dugc léy 16n hon kich thuéc 16n
nhat ctia vat vat chuyén tir 100 - 200mm

Van tdc ctia bang dugc xac dinh trén co so vira dam bao ning sudt, lai vira dam bao
vat liéu khong bi vang ra ngoai (do B nho).

Gi4 tri ctia van toc duge chon phu thudce vao tinh chat vat liéu van chuyén va chidu
rong bang (1 - 4 m/s). Ngoai ra gia trj ctia van toc con phu thude vao phuong thirc d lidu.

B =1,25. [m] ('sau do chon lai theo tiéu chuén)

b.- Xac dinh luc kéo bang tai:
Luc kéo bang tai phai khéc phuc céc luc can chuyén dong sau:
- Luc can do ma sat trong 6 truc con lan d&, ma sat lan giita tAm bang va con lan.
- Luc can do trong lugng cua vat liéu va bang trén nhiing doan bang nghiéng.
- Luyc can do bang vong qua cac doan cong.
Do do, luc can chuyén dong duoc tinh toan theo nhitng doan bang c6 dac diém
khéc nhau vé hinh hoc cling nhu vé tinh trang chiu lyc:
- Trén nhitng doan bang thang, c6 tai nim ngang:
Wemg= 2" [ qi + qoitqe].li.c trong do:

q; - trong lwong mot don vi dai cua vat liéu trén bang
oi : trong lwong ciia mot don vi dai tam biang
qer: trong luong phan bé trén mét don vi dai cia cdc con lan trén nhanh co tal
c: hé s6 can chuyén dong (xdc dinh bang thiec nghiém)
I chiéu dai cac doan bang .
- Trén nhiing doan bang thang, c6 tdi nam nghiéng:
Wemen = 2" [ qi + qoitqe]-cosP.. li.c £2 [ qi + qoi].sinf,. I; trong do:
B la goc nghiéng cua doan bang so vol phwong ngang

Ddu + khi bang theo hwong chuyen dong di lén
Dau - khi bang theo hudng chuyén dong di xuong

Tong quat:
Trén nhitng doan bang co tai:
Wou=2[qi+ qoitqe].cosP.Li.c £2 [ qi + qoi].sinf,.L;
vél: B =0 néu nhu doan bang dit nam ngang
Tuong tu, trén nhitng doan bang khong tai:
Wu=2[ qoitq’c].cosp. Lli.c £% q,;.sinp,. L;
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DPé ké <§Ién luc can chuyén dong khi bang vong qua cac doan cong, ngudi ta dua
thém vao hé so k.
Vay: W= k. (We+ Wi
Trong céc cong thirc trén:
_ 0
0,36v
q0 = p,B(0.Z +6; + &) Trong d6: 3,01, O, 1a chiéu day cua 16p 161 vai va cac
16p cao su ¢ 2 mat day [m], po la trong luong riéng cua bang (vdi bang vai cao su p, = 1

[N/m] vei osmg v [m/s]

q

-1,15)
Z Gcl , 2 A ) , “ A ,
q, = trong do 2G,;: tong trong luwong phan quay cua cdc con lan tal mot vi tri
t
do t: buwoc dat con lan trén nhanh co tal
[} Z G'Cl 3 A
q.= ' trong do 2G’ . tong trong luong phan quay cua cdc con lan tai mét vi tri
t

dd. Thirong b6 tri 1 con lan.
t’: buoce dat con lan trén nhanh co tal.

Sau khi xac dinh duoc lyc kéo bang tai ta tién hanh chon dong co theo cong suét
tinh:
N - W, .v
1000.7
c.- Tinh luc cang bing O trén ta di tinh luc can chuyén dong theo cac h¢ sb can ¢
va k. C6 thé tinh lyc can chuyén dong mot cach chinh xac hon khi xét dén cac yéu té anh
huong dén luc can khi bang di qua cac tang doi hudng, tang cing bang, tang dan.... ciing
nhu céc vi tri chét, d tai, 1am sach bang...Luc cang bang & nhitng vi tri khac nhau dugc
xac dinh theo nguyén tic:
Sis1 = Si + Wiin

[kw] v6i 1 14 hiéu suét chung cta tram dan dong

S;

Sg —_— So
}o O O OO CO)
3y O oL O .

Ss

Sy

Gan diing: W,y = (S, +8S,).sin (c/2).f .(d/D)
Téng luc can theo duong bang khép kin duoc xac dinh
W =2W+ ZWi+ ZWi+ ZWe + Wepet Wy Wi + Wy
Luc cing bang tai diém cudn vao tang dan dugc xac dinh:

Sv(:S9):Sr(:S1)+ZWi (1)
Mat khac ta ¢6 quan h¢ gitra S, va S; theo cong thuc Euler:
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3 Sv'efﬁ . B
S = VOl ky=115-12 (2

Lk

Tt 2 phuong trinh trén ta c6 thé xac dinh S,, S;va tir d6 xac dinh cac S;.
Céc cong thirc gan dung dé xac dinh cac lyc can chuyén dong:
- Khi bang trugt trén thanh dan huéng cong:

We=S, (e™-1) v6i o 1a goc 6m cua bang trén thanh din huéng
- Khi bang vong qua céc tang doi hudng, ting cang bing:

Wi = Sy(k; -1)
k¢ phu thudc vao géc 6m cua bang trén puly:

B[] <90 90-180 >180
ki 1,02-1,03 1,03-1,04 1,05-1,06

- Khi bing vong qua tang dan dong:
W= (0,03 - 0,05) (Sy + Sy)
Trong céc lwe cang Si, ta tim dwo'c lwe cing bang 16n va nhd nhat dé kiém tra
strc bén cho bang ciing nhw dd vong bang theo quy dinh.
- Luc cing bang t6i thiéu
Can kiém tra lyc cang nho nhét trén nhanh c6 tai v6i diéu kién:

_ (g +qo)t’

S
" 8]f] y

So db luc trén mot bude bang tai
duoc thé hién nhu hinh vé:
Ta co6: Sx . sin ' = q.x. cosf
Va Sx. Cosp'= S
T do: tgB'= qg.x.cosf/S

Vi tg B' = dy/dx, co:
dy/dx = q.x. cosp/S

Tich phan 2 v € cua phuong trinh, d ugc:
2

_[4x ES
y—j r .cos f.dx = Y .cosf+C

Theo diéu kién bién: x=0y=0c6: C=0 , Khi B <100 lay cosp = 1
Tai x =1/2 ¥ = ymax VOi y max 1a d6 vdng cho phép, ldy gia tri
VYmax = (0,025 - 0,3)t t: 1a budc dat con lan
Vay Smin=15.(q+ qo)- t (léy Y max = 0,025 t)
Truong hop cé tai trong tap trung Q, ta co: (vt liéu don chiéc hodc dong kién)

t (q,l
= —+
ymax 4"Smin ( 2 Q]

Cong suat dong co din dong dugc xac dinh theo cong thirc:
W,.
= o [Kw]
1000.77

Trong d6 W, = ZW; + Wy .
voi Wy luce can khi bang vong qua tang dan dong
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11 XICH TAI:

Khac véi bang tai, bo phan kéo va bd phan mang tai trong xich tai thuong 1a phan
biét.

Bo phén kéo trong xich tai 1a bo truyén xich (1 hodc 2 diy). Bo truyén xich c6 thé
la xich éng ban 18, xich han hodc xich dap dinh hinh. Tuy theo bd phén mang vat, nguoi ta
phan biét:

- Xich tai tim: B phan mang tai 1a cac ban thép

- Xich tai cao: vat liéu dugc chira trong mang va dugc van chuyén boi cac thm

cao.

- Xich tai treo: vat liéu duogc chira trong cac thung treo va dugc xich kéo van

chuyén.

1.- B6 phan kéo :

B6 phén kéo trong xich tai 1a cac loai xich kéo. Cac thong sb cua xich kéo duoc 1y
theo TCVN 1583 - 74 dbi véi xich han mét tron, TCVN 1585- 74 d6i vé6i xich dap va
TCVN 1588 - 74 d6i véi xich tim ban 1€.

Uu diém cua xich kéo 12 do dan dai nho, kich thudc cua dia xich ( dbi véi xich ban
18, xich dap) hoic rong roc xich ( dbi voi xich han) nho, d& thao lip van chuyén.

Nhuoc diém 13 khdi lugng nang, gia thanh cao va tbc do van chuyén cham hon so

voi bang.
Ciing giéng nhu cap, viéc tinh toan xich duoc tién hanh theo luc kéo dit:
Smax- n <Sd
Trong do:

n 14 hé s6 du trit bén, v6i xich han 1y n = 8, véi xich tAm ldy n = 5-6 néu céac
nhanh van chuyén nim ngang hodc c6 goc nghiéng nho; 1y n = 7-10 néu nhanh véan
chuyén thang dtimg hodc c6 goc nghiéng 16n.

Sq 12 tai trong pha hong.

Puong kinh vong lan cua dia xich (tinh dén tam ban 18 xich) :

Véi xich han: D = # trong do: tla budc xich; Z 1a ) rang cua dia xich.
sin——
Z
Véixichbanld: D=—'
. 180°
sin

2.-Xich tai tam:
a.- So do cau tao: C6 so do nhu trén hinh vé, gdom cac b phén:
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B¢ truyén xdch, gom xéch koo (3), Ouoc dan Clong bang céc O a xdch dan
(7) v cbc bénh clIng xdceh (10). Cée ban thdp (4) ugc lion ket vai truc con 10N
tao th nh blng tai thop. Blng tai Clugc di chuyén tron Cuong ray (6) nho x6ch

@@ 61 @ |,
‘—T:%% r,ﬁz Vi —
=

e

iy - o S

ik s D

Cac dang xich ban

Céc ban thép ct thé ct th  nh bdn hoic khung. Th  nh bdn cu thé Ouoc ¢
Cinh véi ban thép hoic véi khung két cau kim loai caa xdch tai.

So v6i1 bang tai, xich tai c6 uu diém l1a van chuyén duoc vat liéu ¢ nhiét d6 cao, co
canh sic. Luc kéo & xich tai 6n dinh va c6 gié tri 16n, do véy xich tai c¢6 thé co chiéu dai
16n v6i nang suét cao. Tuy nhién bang ban c6 két cAu phuc tap, trong lugng ning hon, gia
thanh cao, chi phi cho bao dudng lon.

Phan bi¢t bang ban theo:

- Tiét dién ngang, - Theo tiét dién doc, - Theo cu tao xich kéo, - Theo
s6 lwong xich kéo. ..
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Cac dang ban bang

b.- X8c inh cdc thung sé hdnh hoc cia ban bng:

Cac thong sb hinh hoc cua ban bang (chiéu rong, chiéu cao) dugc xac dinh trén co
s& dam bdo nang suét yéu cau khi van toc duoc chon trude.

Thuong van tdc cua xich tai dwge chon vy < 1,2 m/s

Cé: 0 = 3600.A.v.p. kg 0
h
Tir do: 4-_ 92 B
3600.v.p.k,

Tuy theo két cdu ban bing, c6 A4 = B’. 1g@/4 hodc: A = B.h + B’. tgp/4

Kich thudc h duge chon theo céac gia tri 100,125,160,200,250,320 mm tuy theo
chiéu rong cta ban bang: 400,500,650,800,1000,1200,1400,1600 mm

c.- Luec can chuyén dong va cong sudt dong co dan dong:

Tuong tu nhu bang tai, luc can chuyén dong trong bing ban bao gdm:

- Luc can do ma sat,

- Luc can do trong luong cua xich tai va vat li¢u khi xich tai dat nghiéng,

- Luec can tai cac vi tri dia xich.

Co:W,=k (We+Wy) voéik=1,1.

Trong do:

Wou=2%[q+q.].cosP.Li.ctX [q+q,].sinB.L;
Ww=2 qocosp.L.ctX q,.sinf.L;

Truong hop chi c6 hai nhanh xich tai song song, dit nghiéng goc B, ta co:
Wo=k [q+2.q,].cosp L.c+gq.sinf L]
Cong suit tinh:
N, - W, .v
1000.7
d.- Tinh luc cang xich ,tinh chinh xdc luc kéo xich tai :
Tuong tu nhu bang tai, dé tinh luc cang xich Si ta chia xich kéo thanh nhiéu doan
c¢6 cung dic tinh chiu tai va tién hanh tinh toan cho timg diém theo chu tuyén.

[kw] v6i 12 hiéu suét chung ciia tram dan dong
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Nguyén tic:  Sit1 =S;i+ Wi_is
Trong d6 Wi i1 1a lyc can chuyen dong trén doan xich tai (1 - it+1)
Diém xuét phat thuong chon 1a diém xich ra khoi dia xich dan.
Gié tri S; chon ban dau dé tinh 14 Sy, nham dam bao xich tai khong bi vong qua gia
tri cho phép. Thuong chon Smin gid tri tir (1000 - 3000)N
Trong truong hop xich kéo 1a 2 day thi lyc cang xich tinh toan la:
Sit = (0,55 - 0,6 ).Spmax
Luc can khi xich vong qua céac dia xich d6i huéng hodc dia cing xich la:
Wdx = (0,06 - 0,08).Sv
Luc can & dia xich dan:
Wdxd =(0,03 - 0,05)(Sv +Sr)

3.- Xich tdi cao:

a.- So d6 cau tao:  C6 so dd nhu trén hinh v&, gdm cac bo phan:

Bo truyén xdch, gdm xdch kdo (1), Owoc dan 0ong bang céc 0 a xEch dan
(3) v coc bonh clng xdch (7). Coc tam ¢ o (2) Ouoc lidn két véi truc con I0n
tao th nh blng tii tim ¢ 0. B(ng tai Ouogc di chuyén trén Cuong ray (6) nho x8ch
kdo. Vat lieu Cuoc chira trong méng (6) v Clwoc van chuyén bang cdc tam ¢ o.

b.- Xdc dinh cdc théng sé hinh hoc cia tim cdo:

Kich thudc ctia mang cao duge xac dinh trén co s¢ dam bao ning suat yéu cau voi
vén tdc chon trude. Giéng nhu bang ban, van tdc cua mang cao dugc chon véi Vy =
0,6- 1,1 m/s

Tir cong thirc xac dinh ning suat:

0 =3600.A.v.p. p.kp,
véi @ la hé s6 lam day mdng, phu thudc vao géc nghiéng va dé toi vun ciia vit

lieu(p=0,9-11)

L .
Xod _ 7 ! 2
: N7
Hyf?{élllllrﬁ i_‘lill A
J 7, 7 !‘

JUEpme iT

=~
a)
Yoi 5
e ,.‘fffff{.‘?“‘%ff"‘/t\é\/ff_t..‘. b
X \....\._f.‘f‘_ff*jff‘_l“f_‘_?f‘_‘.lf_ﬁ;—-% |
SLFLLELES LT LSS )Q\‘i"{f 2
‘9" [{
5 3
Mang cao

ci hé s6 sir dung tiét dién, phu thudc goc nghiéng ddt may.
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B 0 10 20 30 35

kp 0,5-0,8 0,42-0,7 0,32-0,65 0,25-0,6 0,2-0,4

Ta co:

_ Q
3600.v.p.0.k ,;

Dit k, = B/h, c6 A =B.h=B%(ky) . Thudng chon k, =2,4 -4,5

Taco: B= kh—Q
3600k, v.0.0

c.- Xdc dinh lic can chuyén dong trong mdang cdo:

GOm lyc can do ma sat gitra vat liéu vo1 mang, ma sat do xich tai chuyén dong, do
trong luong cua vat li¢u va xich tai khi may dat nghiéng va do luc can khi xich tai vong
qua céac doan cong.

Trén nhanh khong tai:

Wik= qo.L [ fi.cosf £sinp].

Trén nhanh c6 tai:

Weo= qo.L[fi.cosfp £sinf].+ q.L [ fo.cosf £sinf].

Téng luc can chuyén dong ctia mang cao trong truong hop 2 nhanh c6 tai va khong
tai bo tri song song nhau:

Wo= 1,1L[2.q, fi.cosp~+ q (frcosf £sinp)].

Cong sudt dong co dugce chon theo cong suat tinh, voi:

N, - W,.v

1000.n

Trong do: f1la hé séi ma sat giita xich tai vol mang cao

f>1la hé so ma sat giita vdt liéu vol mang cao

[kw] v6i 1 14 hiéu suat chung cia tram dan dong

I11.- Vit tai: (May chuyén lién tuc khong co b phan kéo)

1.1.- Gidi thi€u chung:

Vit liéu duoc van chuyén theo nguyén tic truyén dong vit — dai dc. Theo phuong
dat may c6 thé co vit tal dat ngang, dat nghiéng va dat dtng.

Bo6 phan co ban cua vét tal | v6t xoan. Vat liéu Ougc Cua v o 6ng chua,
che kén v Ougc van chuyén theo chuyén ong cua vét xoan.

Tron hinh vé | so (06 cua vét tar, gom vét xoidn 3, tya trdn cdéc 6 0 cudi
v cdc 6 0d treo trung gian 2, Ougc dan 0ong bal Cong co 8 qua hop giam téc 7.
Vat liéu Ougc Ouav o cua nap lisu 1 v lay ra o cta thodt lidu 4.
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Puc. 3.1. Cxemn BHHTOBHIX KO-
BeliepoB:

@ — ropH3CHTAmBEOTO; § = HaKJOH-
HOrO;, 8 — BCpTIlKaﬂbHDI‘_ﬂ

Céc kich thudce co ban cua vit tal:

- Duong kinh canh xodn (D), dugc xac dinh trén co s& dam bao ning suit va van

toc yéu cau.

- Duong kinh truc vit xodn (d) xac dinh theo cong thirc kinh nghiém:

d=0,1 D+35mm

-Buéc xodn s =(0,8 - 1)d

Ngo i tdc dung van chuyén lidu, vét tal ciin sir dung 0é Cun 6p. So vél coc
thiét bi van chuyén khdc, vét chuyén trénh Ouoc Coc hal, u nhiém cho cung nhén
nho Ouoc che kén.

Céac canh vit ¢6 thé ché tao lién truc hodc duge ché tao rol va han vao truc, theo
phuong thirc lién tuc hodc cach quang.

Puong kinh vit xodn va canh xodn duoc tiéu chuin ho nhu sau:

D 100 125 160 200 250 320

t 100 125 160 200 250 320

80 100 125 160 200 250

Chiéu dai mdI doan vit xodn thuong khong qua 3 mét. Cac doan vit dugc ndl lal
v6I nhau bang cac doan tryc trung gian.

Céac 6 treo trung gian thuong duoc lép dat trén cac doan truc ndl vél cac truc canh
vit bang cac mat bich.

Céc 6 d& hai dau cua vit tal ¢6 chiu luc huong truc kha 16m nén can phal b tri 6 d&
chan.

Trong trudng hop vit tal bd tri thang dimg, canh vit phal dugc ché tao lién truc. Khi
vit tal quay, vat li€u cung quay; dudl tac dung cia luc ly tdm, vat li€u ép sat vao thanh
mang, bi vo may him chuyén dong quay va nhd canh xoan van chuyén. mudn vat liéu
khong quay khi dén thanh mang thi van tdc quay phal 16n. Do d6 tén nhidu ning lugng.

1.2.- Tinh toéan vit tal:

Céc thong s can cho trudc:

Ning suat ca vit tal  Q: [T/h]
Do dai, 36 cao van chuyén
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Vat liéu van chuyén
Tbc d6 van chuyén
a.- Tinh cac kich thudc hinh hoc:
Xuét phat tir cong thire tinh ning sut ciia vit tal:

Q=3600.A.v. p
2

Thay 4="" ok,

trong d6 ¢ 12 hé s6 1am day mang,

k. : hé sb ké dén anh huong goc nghiéng dit may.
v=15.n/60 trong (U s: budc xoin cua cdnh vét.
Thays=&.D vol £=0.8 - 1.
Taduge: Q=1572.D Ep.pk 5, tur d6 tinh duong kinh canh xodn D, duong
kinh truc vit, budc vit...Gia tri cua D dugc quy tron theo ti€u chuan.
b.- Cong suit din dong:
Khi vét tal | - m viéc, can khic phuc coc luc can sau:
Luc ma sat gitra vat liéu vol mang va vl vit X04n,
Luc ma sat trong cac b truc
Luc ma sat gitra vat liéu v6l nhau.
Xéc dinh cong suit trén truc vit theo cong thirc gan ding:
Nyie = QL (¢ £sinf) /360  [kW]

Cong suat trén truc dong co: N g =N i/ M
- Momen xodn trén vit tal:
M=9550.N «/n [Nm]
- Luc doc truc
M

- r.tan(a + @)
Trong do r = (0,35 - 0,4) D ban kinh dat luc.
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