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I/ Nhiém vy va vi tri mén hoc

May ndng chuyén la mdlL mén hoc k¥ thudt co s& k& cdn caAc mdn
hoc chuyén mén , c¢6 vi tri quan trong d6i vdi nganh Cco khi luyvén kim —
can thép va nhiéu nganh nghé khic

Nhiém vy chd yéu cﬁa mdén hoc nay 1a cung cAp cho ngdUi hoc
nhung kién thic cd bdn vé trang thiét bj néng va van chuyen cac Vat
ndng, cac sén phdm roi co kho i lugng 1én nhdm gbép phén s& dung va khai
thac tét cac trang thiét bj do .Bdi le nha may luyén k1m va can thép,
cdc may nang chuyén khéng con la  thiét bi phy tr¢g ma da tham gia
truC ti€p vao diy chuyén cbng nghe . Vi viy mén hoc mdy néng chuyén
cang trd nén quan trong d6i vdi cic k¥ su ca khi luyén kim — can thép

Khi nghién clu m6n hoc nay , ngudi hoc cdn ndm ving kién
thitc v& cac chi ti€t va cym chi tié€t dic trung cda mdy tryc ,hiéu
dugc két cdu , nguyén 1y lém viéc va cich tinh todn nhitng théng sb co
ban clda m6t s6 may tryuc va mav vdn chuyén thdng dung
Eyll Phin loai may n&ng chuyén

Theo tinh chdt lam viéc miy nang chuyén dugc chia lam
hai loai chinh :

- 1. Miy v4n chuyén lién tyc: & cic loai miy nay vAt phdm dugc di
chuyén thanh dong lién tyc va 6n dinh . cb thé bdc d¥ ngay trong qua
trinh van chuyén.

May vdn chuyén lién tyc dugc phan thanh hai nhdm :

a. Muy vin chuyén lién tyc c6 bd phan kéo nhu béng tdi, xich
tai ...

b. Miy vdn chuyén 1ién tyc khong c¢b bd phdn. kéo nhu hé
théng dudng l1in, éng dén.

2.Méy v4n chuyén theo chu ky : Bic trung cla loai miy nay la sy
hoat ddng cd tinh chat chu k& ( ludn phién gita thoi ky lam viéc
va thoi ky nghi) cla cd cdu va may

Phan chid yeu cda mAy van chuyén theo chu ky la may tryc va
1a d8i tugng chd yéu dudc nghién cltu trong gido trinh nay May truyc
la mét 19ai may néng chuyéh (hay tryc chuyén ) qéc vit ndng thgp
hudng théng ding va hucng ngang , trong do co cd cAu ndng la cd chu
chd yeu . Ching co thé lam viéc trong nha hodc ngoai troi

Miy tryc dugc chia thanh ba nhom 1dn :

a. May tryc don gidn nhu kich, toi, pa ling .

b. May tryc théng dung nhu clu tryc, cén clu.

c. May tryc ddc ching B6 la loai may tryc dﬁng riéng
theo yéu c4u nao d46 vi dy thang may , may tryc ben cang. .

Trong giao trinh nay chi yéu nghién cltu vé cac loa1 may tryc
théng dyng .

? 111/ Cac théng s6 co ban cia may tryc

May truc duge danh gid qua 5 théng sd co ban :

. TAi trong ndng Q (tinh bang N, kN hoéc tdn), day la théng
s6 co bén nhdt Q g0m trong lugng vat nang Qv va trong lugng bd phén
mang Qm (trong lugng cha tat cd cac chi tiét chuyen doéng tinh
tién cung vdi vAt ndng nhu day moc pu li)

_Q=Qv +Qnm (0 1)
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.2 Chi€u cao ndng H (tinh bdng mét) : 14 khodng cach tu mat sab
lam vigc hay duong ray & chén cdu tryc dén vij tri cao nhit cda cd
cdu nfng )

3. Vén t8c ndng v (m /phit hay m /gidy) : la vén téc cﬁé
vt nQng khi ndng hang . Théng thudng v =10 + 30 m /phat ( trong khi
van t8c di chuyén cda clu veaw = 50 + 200 m /ph,vén téc cia xe 14n
Vxe =20 + 30 (m/ph). ,

4. Nhip (hay khdu d6 ) L (d6i vai clu tryc) (tinh béng met).
BS 14 khodng céch gildta hai dudng tam duong ray cda clu tryc hay
khodng céch tém cda hai banh xe céu tryc . . ) .

T&m v&i R (d6i vd&i cén cdu tinh bﬁng,mét ): la khodng cach tu
dudng tam cla méc hang dén tim quay cla cén clu . o ,

5. Ché€ d6 lam viéc cda may tryc : la théng s danh Sia mirc
46 lam viédc cda may tryc théng qua mét s6 chl tiéu ddc trung (se dugc
trinh by cy thé€ hon & myc sau). .

Ngoai ra con mt vai théng s6 b6 xung nhu :

- Trong lugng may va co céu

- Tdi nén banh xe

- Kich thudc phd bi )

IV / Cac chl tiéu d3c trung va ché do lam viéc cda may tryc

1. cac chl tiéu dic trung Ché’ dé lam viéc cla may tryc
fugc danh gid theo ché do lam viéc cda co cAu néng va dya vao cac chl
tiéu sau déy :

a. Hé s6 s dyng tai cda co chu :

Qv
Ksda - (0 - 2)
Qdm
Trong khi d6 Qcv la tdi trong lam viéc trung binh trong mét
ca

Qam la tdi trong djnh mic (cung la tai
' trong ndng cho phép 16n nhat)
b. H§ sb st dyng thoi gian trong ngay
S8 gid lam viéc trong mOt ngay dém
Kng \ (0 - 3)
24 gio

c. He s8 s@ dyng thoi gian trong ndm
S8 ngay lam viéc trong mét nim

K - \ (0 - 4)
365 ngay
d. Cudng dé lam viéc cla co clu CB %
t
cB % — 100 © - 5)
T
Trong d6 t la thdi gian chay may trong mét chu ky 14m
viéc (s)

T la thoi gian mdt chu'yj lam viéc cda co chy (s)
Ngoai ra con c6 mdt s6 chl tiéu bd xung nhu:
S6 l4n m& may trong mot gid
S6 chu ky lam viéc trong mdt gio
- Nhiét d¢ mdi truomg
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2. Ché d6 1am viéc cda may truc
Dya vao céac chl tiéu trén ngudi ta chia ché d6 lam
viéc cla may tryc thanh 6 mic :
_a. Ché€ d6 lam viéc rdt nhe (R Nh): Ngudn déng lyc la sirc
nguoi  thoi gian ngimg viéc 14u , CP % nhd.

\ b. Ché d6 lam viéc nhe (Nh): Céc hé s6 s& dyng nhd Ch %
va vin t8c v déu nhd

' c. Ché€ d6 lam viéc trung binh (T) : Céc hé sé st dyng va vén
téc v & mic trung binh 2
d. Ché dd lam viéc ning (N) : Ksa = 1 Kng = — v ldn
3

e. Ché dd lam viéc r&t ning (RN) : Kea = 1 Kng 1 v Ion

f. Ché dd lam viéc rét nang lién tyc (RNL):Sed=1,Kng=1,v rat
18n nhiét dd mdi trudng lén tdi 65°c.

Bdng 0 - 1 ché d6 lam viéc cda mdy tryc va chc chl tiéu danh gié.

) HE s6 st dyng| HE s& s Nhiét do
ché d6 lam viéc|Cuong d6 thoi gian dyng t3i mbi truong
Cb% trong Ked toc
Kng Kn
Nhe (Nh| 15 0,33 0,25 0,55 25
Trung binh (T)| 25 0,67 | 0,5 0,55 25
Nang (N)| 40 0,67 0,75 0,75 25
RAt ning (RN| 40 1 1 1 45
(RNL) 60 + 80 | 1 1 1 65
' Raf ﬂé’v] a(f.{;;u ‘h_\c

V/ b3c di€m tinh todn cla may tryc.
Trong khi tinh toadn may tryc va cac chi ti€t trén dé cén
dugc quan t&m dén céc difm sau:
1. Ch& d¢ lam viéc
Ché d6 lam viéc cla may tryc v&i cac chl tiéu danh gia da néu &
trén cO anh hwdng tryc tiép dén cac nbdi dung tinh todn thift ké
cha may (nhe tinh toan déng co didn ddng tinh toan sic bén cac chi
ti€t h& s6 an toan...)
2. TAi trong tinh toan
Khi xac djnh tdi trong tinh toan phdi phAn biét ciac co clu
cd chc ché d6 chju tdi khac nhau d8i vdi trang thai lam viéc (cd tdi
nang chuyén) hodc trahg thai khéng lam viéc ( khi khéng cb t&i néng
chuyén)
c6 thé chia ra hai trudng hgp tdi trong tinh toén.
Truong hgp I. TAi trong tinh toan la tdi trong danh nghia
hodc tdi trong trung binh tuong duong.
Truomg hgp II. TAi trong tinh toan la tdi trong cyc dai ké
cd tdi trong quén tinh va cdc tdi trong phy khac
Phdi x4c l&p cho dugc d8 thi tdi trong thuc té cla cd céu.
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Trong truong hgp khﬁng cO db thj dob c6 thé dung cac d8 thi tdi
lrong trung binh da duyc xdy dyng theo kinh nghiém & nhing midy tryc
cung loal(hlnh 0-1),

B8i v&i ch€ do rat ndng va rdt nang lién tyc tdi trong
trén tung thdi ky cda chu ky lam viéc dugc xem nhu khéng d6i g voi
tdi trong danh nghia trén ting thoi ky do

&t al
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1 pS thi gia tdi trung binh cda may tryc
h.a : & ché d6 nhe va trung binh
h.b : & ché d6 ndng

3. Ung sult cho phép
Cac céng thUC va phuong phap xac d;nh ung suat cho phep dung
trong may nﬁng chuyen y vé c¢o bdn vén glong nhuy trong gido trinh
chi tiét may & day cdn luu y hé s6 an toan cho phép [n] thdng qua
cac hé s6 thanh phan ni n2 ns3 dutic xac djnh nhu sau:

ni — hé s6 an toan phy thudc vao mitc quan trong cla chi tidt
va co clu, trj s6 cda nd cho trong bdng 0 - 2.



Bang 0 -2 116 s& an toan ni
Cac truong hgp tinh
Loai co céu Loai may tryc
I I1
Co clu ning May tryc quay tay 1,2 1,1
May tryc co mdc treo 1,3 1,2
May tryc nam chAm dién 1,2 1,1
May tryc luyén kim 1,5 1,3
Co céu di CAn tryc chin cong , cin tryc ndi
chuyén may va cac clu lan chuyén ding 1,2 1,1
tryc va xe
Jan
Co cAu quay Cin tryc chAn cOng,cin tryc ndi 1,2 1,1
va cac cAu l3n chuyén ding
Cq cau thay CaAn tryc chén cgng, cldn tryc ndi 1,4 1,3
d8i tam vdi
T&t cA cic co
cdu quay tay
try co ciu May tryc quay tay 1,0 1,0
ning
Co cﬁu
gidm xbc TAt cd cAc mAy tryc va xe lin 1,15

nz — hé s8 tdi trong, tinh dén ché d6 lam viéc cla co cAu  tai
trong quan tinh khi m& may va phanh tinh chit tdi trong...
Bidng 0 -3 cho tri s& nz khi tinh theo truong hgp tdi trong I (con khi
tinh theo truong hgp II thi na 1,0.)

Bing 0 3 H& s& an Lodn a2

Cac ché d4 lam viéc clia co clu n2

Co cAu quay tay

Ché d6 nhe (Nh)

Ché dd trung binh (T)

Ché d6 ning (N)

Ché dd rat ning va rat ning lién tyc (RN va RNL)

-

[ el e e
W= O O

ny1 - H& s6 tinh dén anh hudng céc khuy&t t4t Lén trong cla
vit liéu dén stc bén mdi cha chi tiét; d6i vdi cac vat dic bdng thép
na=1.3;vat can hodc rén ni=1,1,khi tinh theo sltc bén tinh n3 = 1.0).



Hé s8 an toan cho phep d8i vdi cac chi ti€t cda cac co clu
may tryc cd mdc d&n déng bing mdy dugc cho trong bdng 0 4 ( khéng
dung cho diy cap va xich cda co clu ndng).

Bdng 0 4: Hé s6 an toan cho phép cla cac chi tiét mdy tryc

¢ sO an toan n
Ché do Tinh chét , )
lam viéc | tdi trong Co cdu nhng (1) va cd | Co cdu di chuyén
cfu thay d6i tdm v&i | va co clu quay
V4L cén vat dac V4t can vit dic
VAt ren Vit ren
Nhe Lam viéc 1,4 1,7 1,3 1,6
Cod gidi han 1,3 1,6 1,2 1,4
Trung binh| Lam viéc 1,6 1,9 1,5 1,7
Cod gidi han 1,3 1,6 1,2 1,4
N3ng Lam viéc 1,7 2,0 1,6 1,0
Cod gidi han 1,3 1,6 1,2 1,4
RAt n3ng Lam viéc 1,9 2,2 1,7 2,0
C6 gidi han 1,3 1,6 1,2 1,4
(1)-BGi vdi co clu ndng & may tryc chuyén kim logi 1dng hodc
nung néng,hé s6 an toan cén tdng lén 10 %

4. Tinh toan hiéu sudt

Khi xac dinh cac tdi trong tinh toan theo xich d6ng hoc cda
cd cdu can phéi xac dijnh cac t8n that do ma sat trong cac khéu béng
cach dua vao trj sO hiéu sudt cla cac DO phdn cda nd .

Khi xac dinh tdi trong tac dyng lén b6 truyen ykhi chon déng
co,cln xult phat td nhing tr1 s6 nhd nh&t cé thé cla hiéu suft ,con
khi xac dinh md men phanh thi nén xudt phat tu nhitmig trj s8 Ldn nhét
cod thé.

_ Trong bang 0 5 cho cac s6 liéu v€ hilu sudt cac bd phén
chd yéu cda cac co clu may tryc
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Bdng 0 5 Hiéu sudt cdc bd phdn cla chc co clu may tryc

.. Hiu sufit khi 1&p
CAC BQO PHAN
8 1&n 8 trugt

RONg roc cap va tang 0.94 + 0,96 | 0,96 + 0,98
cac tryc trung gian 0,95 + 0,97 | 0,97 + 0,99
B4 truyén banh rdng try 1&p cling tryc va &

~ d€ hd 0,93 + 0,95 | 0,95 + 0,96
- ¢b vb che ,bdi tron bing md 0,93 + 0,95 | 0,96 + 0,98
— trong hdp kin ,cd b€ ddu 0,95 + 0,97 | 0,97 + 0,98
B4 truyén banh rdng ndn

— d€ hd 0,92 + 0,94 | 0,93 + 0,95

— cb6 vd che ,b8i tron b¥ng md 0,92 + 0,94 | 0,94 + 0,96
B8 truyén tryc vit

~ tryc vit md6t méi ren : 0,50 +~ 0,75

~— tryc vit hai m&i ren 0,75 + 0,80
Khop rdng (cod boi tron diy du) 0,99

Co clu ning

— V3i bd truén banh ring 0,75 0,8 | 0,80 + 0,85

— V&i bd truyén tryc vit 0,65 + 0,70

Co cAu di chuyén xe va may tryc

- vdi bd truyén banh ring 0,75 =+ 0,85 | 0,80 = 0,90

— vdi b8 truyén tryc vit 0,65 0,75

Co clu quay

— vdi bd truyén banh ring 0,70 + 0,80 | 0,75 + 0,85

— v3i bd truyén tryc vit 0,50 = 0,70

’ Hiéu suAt ctia hé théng tay don dugc tinh bing tich cac hiéu
sulit cta m8i ban 18 .Hiéu sudt mdi ban 1€ xac dinh theo céng thic :

b(a - rf)

= (0-6)
a{b + rf)
Trong dé:
* r — ban kinh ban 1€
* a — phin tay don dai
* b — phin tay don ngin
* f — hé s6 ma sat trong a8 trugt , 14y theo bang 0-6

Bdng 0 - 6 Hé s6 ma sat cta 8 trugt

VAt liéu Ma sat kho Ma sat nka Ma sat nda
(khéng bdi tron) kho wot
Thép trén thép 0,15 0,1 0,06
Thép trén gang 0,12 0,08 0,05
Thép trén ddng thanh 0,10 0,07 0,04
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CHUONG 1: NHUNG LY THUYET ©O BAN
VE O CAU NANG

§ 1-1. So do co cau nang

Co thé ndi co cu nang cba mdy tryc hinh thanh va phat trién
theo cac dang so d6 dién hinh sau:
1./ SO d8 co clu ndng logi I (hinh I 1)) )

Pdy 1a sd d8 co cdu néng don gidn nhit N6 chl goém mot
tang quay trén db qudn ddy cap hodc xich tryc tiép n6i vdi vat néng,
tryc tang quay tryc tiép vQdi tay quay

M6 men phy tdi do vit néng gady ra trén tryc tang la :
Do Do
= Q
2 2
Trong dd Su la lyc céng day 1én Lang
Q la trong lugng vit ndng (N)

(Nmm )

Do la duong kinh tang (mm)
MO men lyc phat dong lén Lryc tang la:
Mp PR (Nmm)
Trong do P la lyc phat doéng (N)
R la canh tay don cda lyc P (mm)

e el
M 73 oty .

& M',
’s g syl
J a
iz 3

w
Il

Hinh 1 - 1: Céac so d6 cd cAu nang.

c6é thé€ vi€t phuong trinh chuyén déng cla cg cdu (d8i vd&i trye

tang)



Mv = Mp
Do PR
Hay Q = PR = ( = (1-1)
2 Do /2

2. Sd d8 co cfu ning logi II (hinh 1-1b)
Trong sd d& co clu nay vt ning vAn moc tryc tiép vdi diy

quin quanh tang nhung tay quay hay d6ng co phdi qua hép gidm tdc
(bd truyén ) mdi truyén dén tryc tang, & dAy ta cd quan hé:
Do PR
Q = PR1io =» (Q = io (1—2)
2 Do/2

So sanh bi€u thitc (1-2) v&i (1-1) ta thdy khi duwa thém bd
truyén vao co cAu  khd ndng nang tdi cla co cAu téng 1én (t1 [& thuln
vai gi s8 truyén io ). Tuy nhién khi io cang ting thi d0 phic tap cua
co cAu cang ting , gid thanh cang dit Vi thé ngudi ta khéng thé
ting io qua gidi han cho phép

3. Sd d8 co clu ning logi IT1 (1-1c)

0 so d6 nay , vAt nAng khéng mdc tryc tifp vdi day quén
1én tang ma théng qua hé thdng rong roc .
+. Néu s& dyng mdt rong roc déng (hinh 1-1c) cb hai nhanh cép
chiu tdi lyc clng & nhanh cap quAn 1én tang la
Q Do 1 Do
So = — =» My = So = Q
2 2 2 2

Theo phudng trinh chuyén déng ta cd quan hé :

1 Do PR
Q = PRio =»- Q 2 io (1"3&)
2 2 Do
2

So sanh (1-3a) va (1-2) ta thdy & so d8 nay khd ning tdi ting
l1én hai 14n ma thyc chat Jla gidm tai tac dyng vao tang xubng hai
14n.

+. Néu s¥ dung hai rong roc ddng (hinh 1-1d) cd 4 nhanh cap
chju tdi, lyc cdng & nhanh cap 1én tang la

Q 1 Do
So = — =» My = Q
4 4 2
PR
= Q = 4 — (1-3b)
Do
io
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So sanh bifu thic (1-3b) v&i (1-2) ta thdy khd ndng tdi & ddy
tdng 1€n 4 l&n  ma thyc chdt gidm tii & tang 4 lén. ..
Néu goi a la hé sé gidm tai tac dung l€n tang ,( sau nay cung

goi 14 bOi suft cla co cAu ndng) ta cb quan hé cho cd cau logi II1

PR
Q:a io (1—3)
Do/2 , , .
Khi a cang t&ng thi khad ning tdi cang lon , nhung s6 pu 11

(rong roc) ldng 18n, co ciu cang phic tap, cbng kénh t6n that ma sat
cang 1én . d6 mdn cda day clng ting lén. )

Nhu vy, dua vao cd clu néng mét bd truyén gidm toc (io) hogc
hé rong roc ( cd hé s8 gidm L&i hay LO6i sudt 1a a ) déul lam cho khd
ndng tdi cla co cau t3ng lén Vi thé khi thiét ké co cau nang phai
chan cac trj s6 nay mdt cich hyp 1.

4. Céc bd phgn chd y€u cda co c8u ndng )
Co cAu nang théng Lhuong bao gom cac bo phén chd yéu sau
day:
. BO phan din déng
. B& phdn truyén déng
. Tang
. B6 phan mang giu t4i.
- Thiél bi nhidn vat ning (nhv mdc, gdu ngoam...)
- DAy
Pu li (rong roc).
Cac pu li va ddy thuong tao thanh hé rong roc
e. Thiét bj git vat treo va diéu chinh van téc
Ngoai ra con ¢é thiél bj an toan  thiét bj diéu khién

a0 o

§ 1-2. He rong roc (palang)

1. Bai cuung
H¢ rong roc ( hay con goi la puldng) la hé cac pu i va day
cubn dung trong cJ clu ndng nhim gidm bdt lyc cing ddy va mé men tac
dyng lén tang
Theo s6 ddu d4y cuén 18n tang , paldng dugc chia thanh:
- Paldng don (hinh 1-2): chi c¢6 mdt déu day cudn 1én Lang.
- Palang kép (hinh 1-3): cé hai d&u d8y cubn lén tang.
Pu li s dyng trong may tryc dugc chia thanh hai loai:
Pu li ¢6 dinh: La pu li c¢d dudmg MR t4m tryc cd dinh (vi
dy cac pu li 2 trén hinh 1-2b,c),
Pu li ddng: la pu li c6 duong tdm tryc di déng (vi dy cac
pu li 2,3 Lrén hinh 1-2b,c),
Pu li dén hudng: 14 pu li cbd téc dung ddi huéng clda ddy
nhung khéng lam gidm tdi cla déy ( vi du pu li 1| trén hiph 1-2¢)
’ - Pu |li cén bang: lta pu li lam n?iém VU cdn b¥ng lyc vé’vén
t&dc hai dau day cap. {(vi dy pu li 2 trén hinh 1-3a, pu li 3 trén hinh
1-3b).
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don

Paldng

Hinh 1-2:

a. BOi sudt 2;

cod pu li ddn hudng

i sult 4 khéng
BAi suldt 4 cb pu li ddn hudng

b. B§

C.

4

c. Boi sué’t 4
d. BJi sult 6

Paléng kép

Hinh 1-3:

a. B4i suét 2
b. B8i suét 3



2. Bdi sudt cla pallng. ) o C
) Paldng dugc djc trung bdng béi sudt a. BS la tl sé gilta vén
t6c ddu day cudn lén tang va van téc ndng vit.

vee (1-4a)

a
Vng ,

B6 cling chinh 14 théng s6 biu thj khd ning gidm tai tac dung
1én tang. Trong thyc té, dé€ gidn don (bd qua hién tugng trugt gi?a
diy va pu li, bd qua hién tugng bién dang khéng déu Céa cap) ngudi
ta thuong xac dinh béi suit cla paldng bang t1 s6 gilta s6 déu ddy
treo vat (n) hay con goi 1a s6 ddu dAy chju tadi tinh va s6 dédu ddy
cubn lén tang (m)

n
a=— (1-4b)
nl
4
Vi dy: & hinh 1.2b, n ¢ m=1lvaa-— 4
1
1
dhinh1.3a, n=4 . m 2vaa- — 2
2

3. Lyc cadn va hiéu sudt cda paldng.
a. Lyc cdn va hiéu sudt cda pu li
Khi cap ho&c xich cudn qua pu li, lyc cing & nhanh vao Si1, &
nhanh ra Sz khdng bing nhau Hiéu cta hai lyc d4 chinh la lyc cén
cda pu li
W .. S2 Si (N) (1-5)
Qua nghién cltu, lyc cdn nay dugc sinh ra te hai thanh phén:
do do cing cla diy W1 va do ma sat giuwa ddy va pu li gdy ra Wwa.
W =W + W2 (N) (1-6)
# Xac djnh thanh phdn lyc Wi
Do ddy cé d5 cimg, nén lic cubn vao va nhd ra khdi pu li,
ddy bj tach khdi tiép tuyén pu li (so v&i ddy 6m pu 1i & trang thai
tinh) khodng céach nhd 31 va 32 (hinh 1-4),
T difu kién cdn bing md men, ta co:

S1 (R + 91) =82 (R - 02)
Hay St (R+391)=(S1 +wWi) (R 02)
Gid thi€t S2  S1 + W= S1 + W
. di + 02 d1 + 02 1
=> Wi -8 — = §) X
R - 02 R 32
1- —
R
d1 + 92
Vi 32 <<Rnén Wi %8 —— -5 (1-7)
R
d1 + Oy
Trong dd "= —
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Hinh 1-4 : So d6 xac djnh Hinh 1-5 : Sd d8 xac djnh
lyc cdn cda day lyc can cua day
do d6 cimng gly ra do ma sat

¥ Xac djnh thanh phfn lyc W2
Khi lam viéc puli gdy ra &p sudt 1é&n tryc. BO qua
trong lugng badn thén pu li, hgp lyc tac dyng 1én tryc pu li sé la :
> > -
A=S1+ 8

I 2 2
A S + S2 - 25182 cos 6 (N)

trong dé 8 la gbéc 6m cda cap ,
Lyc nay gdy nén md men ma sat tai 8 tryc

M ms Af?
trong dé f 1a hé sé ma sat & & tryc quay pu li.
d
¢ la ban kinh ma sat e = —— (mm)
2
Khi xac dinh mb6 men ma sat ,thuong xac dinh lyc A gin ding vdi
gid thiét 8
S2 S1 —» A 2SI sin
2
0
= Mns Si1fd sin —
2
MO men nay bing md men can do W2 gy ra & tdm pu li
0
Mc = W2R  Mns = Si1fd sin —
2
d 8
= W2 = S1f — sin — (N) (1-8)
R 2
d 0
Vay W WL+ W Sy [B' + f — sin ———] (N) (1-9)
R 2
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¥ trd lai tinh lyc céng & nhanh ra

d 0
S2 =S1 +W Si [ 1 + B + f — sin ———] (N)

R 2
d 0
dat 3 [ 1 +p" +f — sin —
R 2
1a hé s8 lyc cdn pu li
=> S2 = B Si1 . (N) (1-10)

* Hiéu sudt cda pu li dugc xac dinh bing tl s@ gitta lyc cing &
nhanh vao ( cting la lyc cdng & trang thai tinh ) va lyc céng & nhanh
ra { cling la lyc cdng cd @8y cdn cda pu 1i ).

Svao S1 1
7 = = (1-11)
Rra S2 B
Hiéu sudt cda pu 1i dugc cho trong bang 1-1

Bdng 1-1: Hiéu sult cda pu li rl

B6i tron khéng té&t , lam viéc & nhiét d3 cao 0,94

AN

O trugt B&i tron khdéng thuong xuyén 0,95

BAi tron djnh ky binh thuong 0,96

B8i tron ty ddng 0,97

B Bdi tron khéng t&t , lam viéc & nhiét d cao 0,97
0 l&n BS8i tron bdng md tiéu chudn, & nhiét dé binh

thuong 0,98

b. Hiéu suét cla paling.
?ruﬁc hét hdy xem xét lyc cang trén ddy & hinh 1-2b
O trang thai tinh:

ST = S2 - S3 = 8¢ = —
, 4
J trang thai ddng:

St # S2 # S3 # Sa
Nhing S1 + S2 + S3 + Sa Q
Nhu da trinh bdy & trén

Svao S2 Sa S4
? Sra St S2 Sa
S2 = 7 S S3 S2 Sq¢ = Sa
S3 S1 Sq 751 2
=p- Q=S1 + 52 + 83+ S4 - S1 (1 + ? + ? + 73)
Q
SI Snax -

Leq eqian’

Khi c6 mdt pu 1i dfn huéng (hinh 1-2c)
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S1 7 So
' Q
S0 Smax = 5 3
(1 + N+ q + 1 )7
D& déng suy luin tOng quat & paldng c6 n ddu day treo tai ,
m dau diy cubn lén tang , t pu li ddn hudng thi lyc cang & diu diy
cubn tang la cyc dai  dugc xac djnh theo quan hé
Q
Smax =

(1 +19 *‘7%* co T )1t”1

Q

(1 + 7-+qz+ . +2¢_‘)?1n1

va cb thé vi€t gon hon dudi dang clp s6 nhan

Q Q (1 -1 )

Smax

-1, (-1 m (1-12)

Hiéu sudt cia paling dugc xadc dinh bing lyc cing & ddu day
cudn lén tang khi treo tAi tinh va lyc cdng khi ning vat

St Q/n (1 "Li”lt

i = =

(f Sma x Q(1—7[) a(1 KL )
(1=19 7" m

St (1- ) t
o = I (1-13)
Sma x a(l- '{., )

vi dy : Tinh Iyc cdng 16n nhit cda ddy, bdi sudt va hiéu suat
cda paling kép cO so d& nhu hinh 1-3a, Qv =10 tdn, Qm = 2100N,V= 0, 98
Gidi: theo so d6 ta con =4, m 2, v

Bi sudt a — = — = 2
m 2

Lyc cdng [dn nhat
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Q(1-1n )
Smax = a '?‘t
(1- q )7? n
Trong dé : Q = Qv + Qm = 100000 + 102100 N
t O = |

102100(1-0,98)
Suax - N - 25800 N
(1-0,987).1.2

.
¥
L)

Cung co thé tinh hidu sudl cda pélﬁng Y}p theo Tye cang:

-"'l-

-0t (120,987
Y’[p = = 0,99
a(b—ﬁ) 2(1-0,98)
St Q
np = ———  trong do S¢ ——
Swmax n
Q 102100
Mo = 0,99
Nn. Swmax 4.25800

§1-3 Tinh toan luc va dong lygc hoc
co cau nang

Cic s6 liéu ban dau :

+. Tai Lrong Qv (N)

+. Trong lugng co ciu mang Qm  (N)

+. VAn t6c¢ ndng vn (m/s)

+. Chiéu cao nang U{m)

+. Cuong dd lam v1éc CPh%

+. SO d6 cuo cdu ndng vdi nhing  yéu céu déng hoc va két ciu

cda nd & day dung so d6 Lrén hinh 1-4 d€ minh hog.

1. Tinh toan co clu ndng khi ndng v§L.
a. Thoi ky md may khi ndng val

_ Phuong trinh chuyén déng cda co cldu khi md may ndng vAt va
viél cho Lryc dong co la

Mo  Mc +Ma1 + Ma2 (Nm} (1-14)
Trong d6 Ma — md men md may cha dong co (Nm)
M. — md men tinh trén tryc dong co dé€ khic phyc trong

lugng vél ndng va vat mang(Nm).



|
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TH!J' Vlf” ﬂl .
PHONG MiTt 1y J ”

Hinh 1-4: S0 d8 tinh todn co clu nang.

Mda1 — m8 men dOng trén tryc dOng ca dé tao gia téc Cho vét
ndng cung v&di cac chi tiét chuyen dong tinh tién, (Nm)
Maz — m6 men déng trén tryc déng co ae tao gia téc cho céc
chi tiét quay, (Nm)
* M6 men tinh M¢ xéac dijnh theo céng thic

Q Do
Mg = —— (Nm) (1-15)
2aio YL,
Trong d6 Q = Qv + Qm (N)

Do — duong kinh tang (&)
a — bdi sudt cla paléng
io — t1 s8 truyen tu dong co dén tryc tang.
1 - higu suft cﬁa cd chu nﬁng
* M6 men d{ng Mdt: Glé thiét trong thoi ky nay chuyen déng cla
cd cAu theo quy ludt bién d8i nhanh din déu Gia t6c trung binh cla
vt ndng Vn cho trudc va thoi gian m& may néng vdt tmn chon trudc (cé
th€ 14y ten = 1.5s), nghia la

vn 2
an = {(m/s”) (1-16)
tmn
Gia t6c nay gdy lén t3i trong déng phy Gp
) Q Va
Gp = man = — (N)
g tmn

m la khdi IUOng chuyén déng (kg)
g la gia téc trong truong (m/s” )
M6 men déng co d€ khdc phyc tdi trong nay chinh 1& Ma1 va
xac dijnh theo quan hé
Gp Do Q Vn Do
Ma1 = =
2aio g tmn 2aio
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Tone g Do Ndc
ma Va = =
60a 60a io
ng — sb vong quay cla tang/1phut
nac — s6 vong quay cida déng ca, /1phut
Q Do mDoNdc QDo Ndc
=> Md1 - X — (1-17)
g2&iov tan 60aio 357a io tmn

*, M6 men doéng Mdaz:

) Maz la m8 men trén tryc déng cd dé€ tao gia t6c cho céac ch1
tiét quay nd dugc xac dinh bang mé men dong trén cac tryc quay vé
tryc ddng co.

Maz = M1 + M2/t + Ma/1 (Nm) (1-18)

M md men tgo gia téc cho kh61 lugng tryc I va cac
chi tiét quay trén do ; (Nm) o

M2/} md men tao gia td¢c cho khé&i lugng tryc II va cac
chi tiét quy trén dé vé tryc 1; (Nm)

M3z md men tao gia téc khéi lugng tryc II1 va cac
chi tiét quay trén d6 quy v€ tryc 1; (Nm)

Néu trén tryc 1 c6 mdOt chi ti€l quay, v3di md men quan tinh Ji

5 , , W) 2TtNdc 2
(kgm” ) gia t6c gbdc €1 (gid thiét €1 = 1/s” )
twn 60tun
thi mé6 men M1 s€ la M1 = Ji€1
y 2 2
trong do ) Gi D1 Gi1D ;
J = mie1 [ ] =z ———— (kgm )
g 2 4g
2
GD mé men vo léng cﬁa chi tié€t quay, co
) thé tra cidu trong cac s tay ky thudt
Gi1Dy 2mNdc Gi1D1ndc
= M1 - ] {Nm)
4g 60tan 375 tan

Néu trén tryc 1 ¢é mét i phan t& quay cung tryc thi

2
Ea(GiDi )  2mndc :B(GiDi 2)ndc
M = - y (Nm) (1-19)
4g 60 tan 357 tan
Tuwong ty nhu trén mé men tao gia tdc cho khdi lugng cac chi
tiét trén tryc Iﬁa
GlDl )ﬂ2
Mz = ;  (Nm)
375 tan

MO men nay quy vé tryc I la
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M2 }S(GiDi 2)nz }B(GlDiz ’ Ndc
M2/1 = , (Nm)
it?l 375il1ltmn 375i1 1ltmn

Trong d6 i1 1a t] s& truyén gitta tryc 1 va 2.
4% la hiéu sudt truyén d6ng tryc 1 va 2.
fuong ty d6i vQi tryc
(GiDi )ndc
M3/1 (Nm) (1-21)
e . v 2
375 (itia) tnnqtlolz

Trong d6 12 1a t1 sd truyén gitta tryc 1 va 2
qz 1a hiéu suit gitta tryc 1 va 2
Trong thyc té& vi Mi,1 rAt nhd so vdi M1 nén khi khéng yéu céu

30 chinh xdc cao . trong thyc t€ chl tinh Mi r8i xdc dinh Maz theo
quan hé:
B 22(GiDi *)nac
Maz = B Mi = — (Nm) vdi B = 1,1 1,15 (1-20)
375tmn

T¢ cac hé thic (1-15), (1-17) va (1-20), tr& lai v&3i phuong
trinh (1-14) ta dugc ) )
Q Do QDo ndc B 23(0101 } ndc
Mn = + — + (1-22)
2aio’ 375a" io" tanY 375tan
Thyc nghiém cho thdy gia t6c trong qui trinh md mdy ndng v4t
khong phdi la hing (v8n t&c va vin téc gbc khéng bién d8i d&u ) nén
mé men md may cyc dai thyc t& I6n hon mé men md méy 1y thuyét theo
quan hé

Mnma x 1,33Mn (1-23)

Vi vy phdi kifm tra qua tdi cho dong co so vdi hé s& qua tai
cho phép

M-max
» — < [9] (1-24)
Mdn
Man — MO men danh nghia tinh theo cOng sult goi clia déng cd Nac
9550 Ndc
Mdan = : (nm) (1-25)
Ndc

b. Thoi ky phanh khi péng vat
Phuong trinh chuyén déng & thoi ky nay la

Mfn  -M’+ + M'a1 + M'a2 , (Nm) (1-26)

Mfn MO men phanh thoi ky ning trén tryc déng co  (Nm)

M’t MO men tinh do trong lugng vt ning va vit mang gdy
nén trén tryc déng co Lbc nay ndé cd tac dyng gidm mé men phanh

Q Do
Me = }l (Nm)
] 2aio
Yl — 1a hiéu sudt co clu nlng theo chidu ha vit
M’a1 — MO men ddng do gidm tdc vit ndng va cac chi tiét
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chuyén ddng tjnh tién quy vé& tryc ddng co

Q Do ndc 1/
Muar - (Nm)

2 ., 2
375 a 10 Ltn

M’az — M8 men déng do gidm t8c cac chi ti€t quay quy vé
tryc dong cd

i3 Z(Gl Di 2) Nde
M’a2 = (Nm}
375 Lfn )

tra  thdi gian phanh ldc ndng ,xéc dinh theo quan hé
2 St
tr = (s)
Vi
St — quang duong phanh (chon theo CB%) (m)
ve -v8n t8c lac b&t ddu phanh (vr vn) (m/s)

Nhu vdy phuong trinh (1-26) sé trd thanh:

Q Doyf Q Do ngc 7’ £ 2&31 Di 2) Ndc
Mfn = - + > 2 + (1—27)
2aio 375 a io tfn 375 tfnm

2. Tinh toan cd cdu nang khi hy vt
a. Thoi ky md may khi ha vat

le cach suy lujn tuong ty nhu trén , ta viét dugc phuong
trinh chuy&n ddng trén tryc dong co khi md may ha vat la
Mmh ~ Me + M"'a1 +M"4q2
QDo QDozﬂdc B 2&3!Di 2)ndc
= = . + (Nm) (1-28)
2&&;7’ 375a" i otmhz 375tan

b. Thoi ky phanh khi ha vét.
Mfh = Mo + Ma1 + M'a2

2
QDo QDo nuc q’ B }EGiDi 2)nac
— . + , (Nm) (1-29)
2aio 375a 102tfn 375ttn
Ki€m tra phanh theo hé s6 an toan.

Mg

N
=

2 [n] (1-30)
Me

Cac bdng sau diy néu ra nhing s6 liéu vé hé s6 an todn cda cg
ciu phanh cho cac trudng hgp.
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Hé s6 an toan phanh, nén ding khi d&t 1 phanh

Loai cd cdu n
Co clu quay tay 1,5
Ché dd nhe 1,5
, Ché d6 trung binh 1,75
Co clu dén déng bing déng cd
Ché d5 ndng 2,0
Ché d6 rat ning va 2,5
rdt nidng lién tyc
Hé s8 an toan phanh khi d&t nhiéu phanh
Pic diém co cau néng n

Cc6 mdét hay nhiéu tang dugc dén dong tit 1 ddng cd vdi 2 phanh| 1,25
Co hai hay nhifu tang dugc din déng tU 2 dbng co:
- trén m6t khAu ddn d4t mdt phanh
- trén mdt khlu d4n d4t hai phanh-

H& s6 an toan phanh khi dung trong vAt cung v&i phanh ding.

n
Ché d8 lam viéc

Phanh trong vAt| Phanh ding
Nhe 1,25 0,85
Trung binh 1,2 1,0
Ning 1,15 1,15
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CHUONG 2
THIET B] DAN BONG MAY TRUC

§ 2-1: Khai quat chung

1. Yéu clu chung vé& ddn dong
Bé ddn déng mdy tryc c6 thé ding cac ngudn déng lyc sau
day:
Sc nguoi
Bong co hoi nudc,
- Béng cd dbt trong
- B8ng cd thuy lyc hodc khi nén
- Béng co dién .
Viéc lya chon loai hinh dfn déng cla may truyc phdi dya vao céc
yéu té sau:
- B4c tinh cla may vé c6ng sudt, van t8c, khd nling qua tai,
khd ndng ddo chiéu hinh dang kich thuoc ...

Yéu clu dic diém noi s¥ dyng ; vé& nhiét d6, d5 &m, byi
b&n chdy né...
2. cac logi hinh dén ddng.
a. Dén dgng bidng sic ngudi.
* U diém: Thi€t bj d€ ché tao, don gidn, nhdt 14 khi tdi
nhd, vén t6c thép.
# Nhuge diém: T6c 46 lam viéc thép hanh trinh nhd, ning
lugng t8n hao 1dn , diéu kién an toan lao ddng khdé bédo d&m
Pham vi s& dyng: €6 thé st dyng khi tdi nhd,vén téc thdp, hanh
trinh nhd, hoéc khi khéng con céch b8 tri loai h1nh dén dong khac.
b. Dé&n doéng bﬁng may hdi nudc.
¥ Uu di€m : M6 men phat déng 1én, cbé khd ndng ddo chiéu,
nguyén nhién liéu dé kiém.
* Nhugc diém : Khd md mdy hiéu sufit thdp, kich thudc céng
kénh, nhd khéi nhiéu dé 6 nhiém méi trudng.
Pham vi st dyng : Hién nay rdt it s& dyng, chil s& dyng & nhimg
ndi khdéng bé tri loal hinh dén déng khac,nhv trén tau thuyén.
c. Dén déng béng déng co dét trong.

* Uu difm : Khdi lugng va kich thudc tuong d6i nhd gon_ hiéu
suldt kha cao, pham v1 thay ddi téc do 16m.

* Nhuyc diém Khéng ¢ khd ndng tryc tlép ddo chiéu,muén
dio chidu phdi cbé thiét bj trung gian khd ndng qua tdi kém, khdng
kh®i d6ng dugc khi mang tdi.

Pham vi s& dyng : Thuong ding & logi banh 18p banh xich(may

tryc ty hanh).
d. Didn doéng bing dién:
* Uu diém: ChAt lugng truyén dén tat

pong md may, déo chiéu df dang
MO men md may 1én
Cé kh& ndng truyén ddng ddc 14p
S dyng tién 1¢i, khéng nhd khéi, it gay 6n.
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* Nhugc diém:
Phdi c6 ngubn dién va hé théng d4y ddn, khd
thich hgp vdi may ty hanh.
C6 thé phat sinh tia I&%a dién,cd thé gdy chay nd.
Pham vi s& dyng:
Pay la loal hinh din déng s dyng r6ng rai
nhéat trong may tryc ,nhung  khéng st dyng noi dé
chay nd nhu him md.
e. Din dong bdng khi ép va thuy lyc.

* Uu diém:
lam viéc ém, khéng phat sinh tia lda,
Pifu khién thudn lgi nhe nhang, dé ty dong
hoa |

Pham vi diéu chinh t8c d8 kha Lom.
¥ Nhudc diém:
Thiét bj phitc tap ( vi déng co thuy lyc hodc
déng co khi nén chl la loai ddng co thi céb nhén
ning lugng ti bom ‘hoat dfng nhd déng co khac)
* Pham vi s® dyng:
Dung nhifu trong may ty hanh van chuyén &
ham md.

§2-2. Bac diém két cau va tinh toan
loai hinh dan dong bang suc ngudi

p€ dén dong bdng slc ngudi trong may tryc thuong phdi ding
cAc co céu nhu tay quay tay gat, banh xich, xich kéo, ban
dap..

1. Tay quay
BAy la bo phin tiép nhén lyc & canh tay nguoi thg tgao ra md
men xoén trén tryc quay. Diém dit lyc phdi thay d8i theo
sudt vong tron cla tay quay.
Tay quay dugc tao bdi tay don 1, tay ném 2, Ong 16t 3,

l"f Cac kich thudc co bdn cia
I“{;;;} - "~7*6§ST tay quay la ban kinh tay quay
0y —{7 ) ! R va chiéu dai tay ndm 1 (xem
3 | : badng 2-1) vi tri thAp nhét so
§ | ‘ vdi san thao tac H 700 +
5 « | 900mm (tuy theo chifu cao cla
g' nguwoi thd) luc c6d hal ngudi
Lo j L —%lj lam viéc nén bé tri ga—ﬁkjech
5 z=#¥;3 | khodng cAch vj tri thao tac
3 L*'rij dén vach tuong hodc vach may
RS #~_£_mj ‘f/ II I, > 500mm.
N b
wral Can
i 1y
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Bang 2-1 Kich thudc tay quay

S6 lugng Kich thudc tay quay {(mm)
(xem hinh 2-1)

Cobng nhédn
Buong kinh D| Chiéu dai I |Chiéu dai tay | Ban kinh
nam | tay quay R
1 (1,8+2,0)d (1,0+1,5)d 3004350 2504400
2 (1,8+2,0)d (1,0+1,5)d 4504500 2504400
* d la dudng kinh tryc chinh gidn v&i co clu nang.
2. Tay gat.
Do khéng gian bj han ché, cO nai khéng thé bé tri tay quay
quay hét vong 360 , ma chl quay mdt géc nao dé (thudmg nhd hon 180°),

Luc dd tay quay dugc thay bdng tay gat (hinh 2—2)}chi€u dai tay gat
thuong 14y trong khodng L = 300+1000mm.

/)

Hinh 2-2: Tay gat

3. Banh wdéc xich va xich kéo.
cum chi tiét mdy dé thay tay quay khi vi tri cda tryc dén &
cao hojc xa vi tri thao tac cla nguoi thg. kich thudc co bdn 14 ban
kinh méc xich R lay nhv ban kinh tay quay, k&t cfu cy thé dugc trinh
bdy & phén xich, banh xich va paléng xich.

* M6 men trén tryc ddn (tryc tay quay  tryc banh xich) 14.
Mp = mkPR (Nm) (2-1)
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Trong d6: m - s8 céng nhdn (s6 thg thao tac)
k - hé s6 phdi hgp thao tac
khi 1 ¢Ong nhdn k 1
khi 2 cong nhéan k = 0,8
khi 4 cbng nhdn k = 0, 7.
P - lyc cda mdt c¢6bng nhén trén tay quay (hodc banh
moc xich)
R Ban kinh tay quay hodc banh mdéc xich.
¥ VAn téc nang
mPv) 7
Va —— (m/ph) (2-2)
Q
Trong do : taﬂ
vi - Van téc c6ng nhéan m/ph,
1 Hidu sult toan b& co chu .
Q - Trong lugng vat néng (N),
m,P Nhu & trén.
¥ Cbng suét thuong lay & khodng N 0,140,3 kW
v&¥i s8 vong quay cla tryc ddn n 30 vg/ph.

[}

. A

§2-3 Pac diém dan dong bang dien.

1. Yéu cdu cda may tryc d8i vdi dong co dién:
¢ hai y&u c8u co ban: ,

Khi lam viéc v&di ché dé ngdn han l3p lai v&i cudng d6 CB%
cho truwdc, déng co khéng dugc phat néng qué mic cho phép d€ khdi
hdng vat liéu cach dién trong ddng co.

Cong sult dbng co phdi db d€ md may vdi gia téc cho trudc.

pé dan déng may tryc thuong s® dyng cdc dbng co dién chuyén
dung.
2. Pong co dién xoay chiéu:
Trong mdy tryc dung hai logi déng co xoay chiéu 3 pha
a/ Bdng co 16ng bOC vdi duong dic tinh cﬁa déng cd nhu dudng
«1) trén hinh 2- 3; loal nay thuong dung trong cd clu di chuyén co
thé dung cho co cau n5n9 tdi nhd khdong cb yéu cdu cao vé diéu chlnh

van téc. B N
ﬁ; | ]\\\\&5;1 B
b/ Bdng cao day qudn : 03 :
vdi dudng déc  tinh } by
déng co nhu duong (2) trén 06 l \

hinh 2-3,loai nay dung rét
phd bién trong cac mdy tryc .

HE

théng dyng,coé khd ndng qua (> 1
tdi 1om. al l / l

3. PAng co dién ndt | i | //
chiéu. ) 6o . 0o 05 M

Trong may tryc coO thé M ar
dung ba loai déng co dién mdt Hinh 2-3: Buong dic tinh cla
chiéu. déng cd dién xoay chiéu:

a/ Bong co dién mot 1 - ki€u 18ng sbc; 2 kiéu

chiéu kich thich n8i tiép, diy cuén.
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vdi duimg dic tinh nhuy  dudng
1 trén hinh 2-4,m6 men 16 to
thay d8i t!1 1& nghich vd&i s6
vong quay khi s6 vong quay

nhd mé men ting Loai nay o I
thich hgp cho thoi ky m& méy , "’“‘K*’f'* [ ;
tuy nhién nd khong thich hgp \ 4 |
voi cac co cdu c6 mé men tai <
nh& v1 khi d6 s8 vong quay co "_‘ — 3 o
thé rdt 1én dé gdy sy cd. Loal “}nkj_ N
nay thuong dugc dung trong may ,\j;fw\\1 : :
tryc co [dn. - - e
b/ Bdng co dién mdt o _l ! ’
chiéu kich thich song song: T I
duong dic tinh rlt cimg
(dudng 2 trén hinh 2-4) s8
vong quay hu nhv  khdng phy
thudc vao md men. Loai  nay Hinh 2-4: Buong dic tinh cla
chl thich hdp cho cd clu nang dgng co dién 1 qhiéu
tdi it thay d8i ( nhu thang 1 kich thich nbi tiép;
may) 2  kich thich song song;
c/ Bng co dién mdt 3 kich thich hén hgp

chifu kich thich hén hgp: Bay

la Joai dbng co kich thich n61 t1ep nhung dugc mic thém mach re
vao cudn ddy cla phén Ung dién d€ dung hoa dudng dic tinh cha hai déng
ca tren.

NOi chung ddng cd dién mét chidu cb khd néng difu chinh téc do
trong pham vi kha réng nhung gia thanh kha adt nén ching chl dugc
ding ¢ nhimg noi cd yéu clu dic biét.

4. Tinh toan ki&m nghiém ddng co.

Vi d8ng cd phdi thod man hai yéu clu da trinh bAy & trén
nén trong tinh todn thuwmg tinh theo céng suét trung binh binh phuong
do dong co phat ra trong sudt thdi ky 1am viéc v8i ché d6 ngin han
lap lai  Cong sudt nay phy thudc vao md6 men trung binh binh phuong .

Z‘.m + Z‘M t%v
Mty = (Nmm) (2-3)
2t
Trong a6 E:t - Toan bd" thoi glan dofig co lam viée trong
mdt chu ky bao gdém thoi gian lam viéc va thoi
g]an nghl | (s).
E;tm T6ﬁg thoi g1an lam viéé trong ca¢ thoi ky' lam
viéc vdi chc tdi khic nhau (s).
Mt M5 men cdn tinh tuong ing védi tadi trong nhat
dijnh trong thoi gian chuygn dédng 8n dinh v&i
tdi trong ,(Nm).

tv Tho'i glan chuyén déng vdi vAn t8c nhat djinh
khi lam v1ec vOi tung tdi trong xac dinh, (s).
Mm - MO men md mnv cla ddng co dién (Nm).
pdi vdl tung ddéng co no co tr1 s@ xac dlnh no khéng phu

thudc tinh chit céng viéc va cb thé xéc dinh theo dic tinh cda ting
loai ddng cd.
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BOi v#i ddng co xoay chifu kiéu 16ng soéc

Mn = 0,85° MdanKtb (Nm) (2-4)
Trong do Mdn la m6 men danh nghia cla dbéng co, (Nm).
9550Ndc
Man = —— (Nm) (2-5)

Nde

’

Kto la hé s m6 men md may trung binh
1

Ktb = — ( Km + Kmax ) (2-6)
2

Km la hé s6 mé men md may

Knax la hé s6 md men cyc dai

- BS8i vOi déng cd 3 pha dAy quén va dong cd 1 chiéu
Mmnmax + Mmmin

Mn = (2-7)
2
Mnax = (1,8%2,5) Mdn
Mnin = lglMdn
COng suflt trung binh binh phuong sé la:

Mts.n

Nep = ——— (kw) (2-8)
9550

Trong d4 n 13 s& vong quay danh nghia cla déng cd,v/ph.
péng cd dugc chon phdi cd cdng sult danh nghia
Ndn = New  (cung CB%).
Néu CB% thyc khac vdi CP% danh nghia thi cong sult trung
binh xac djnh theo quan hé

CBt t

Ntb Ntbtt (2-9)

CBdn

Nan > Ntvt  v@i cing CP% danh nghia.
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CHUONG 3: BO PHAN MANG GIU TAI,
DAY VA CAC CHI TIfT CUON DAY

§3-1 Khai niem chung

B& phdn mang gilt t&i (hay con goi d6 mang) dugc dung dé treo
vit phém vao co cliu nang B mang dugc chia thanh hai loai:

- B3 mang van ning: bung dé van chuyén cac vit pham khac nhau
vé kich thudc , khéi lugng Bién hinh cda logi nay la moéc (d8i khi
con kém theo cap ching).

- BS mang chuyén dung : Dung dé van chuyén mot sé ching loai
vat ph&m nhat d;nh gidng nhau hoéc vé kich thudc , hodc vé tinh
chdt Tiéu bifu cda loai d6 mang nay la kim kep, vong treo glu
ngoam, nam chdm dién (.

Ddy dung trong may nang chuyén chd yéu la cap va xich voi myc
dlCh la nang tdi hodc ching , néo budc riéng xich con duyc d&ng
de chuyén déng Chung phél c6 khad nidng uén cong va cubn dugc it nhdt
trong mit phéng dé cudn qua pul1 hodc quln vao Ldng

Trong kh1 ndng ha vt ph&m r tang va céac puli dén hudng ,puli
can bang chuyen déng quanh tluc cd d;nh , con hé Lh5ng dd mang , puli
déng dly cap hodc xich wvua chuyén déng tjinh tién via chuyén déng
quay quanh tryc cba nd . Trong lugng cda phdn tham gia chuyén doéng
t inh tién nay goi chung la trong lugng dd mang (Qm) .

§ 3-2. Moc

1. Céh t3go va phiin logi: Moc la logi d38 mang van ndng duyc
dung rdt pho bién trong mdy tryc. Hinh dang va k&t clu tdt cid caic
logi mbc ndng hang déu dugc tiéu chuidn hoa nhim dam bdo trong lugng
kich thudc nhdé nhdt vdi sic bén déu & hdu hét cac ti€t dién. VAt liéu
ché tgo mbc la thép 20, sau khi nhiét luyén dat dé cing 95+135 HB

Theo hinh dang mdc duge chia thanh:

Moc don: chl ¢4 1 nganh treo vat (hinh 3-1 )
Moc kép: ¢O 2 nganh treo v4t (hinh 3-2 ),
Theo phuong phap ché tao mbc dugce chia thanh:

Méc dic : it dung,

- Moc rén dap: dung ph® bién hon c4.

- MOc tAm ghép: g8m nhung manh thép Lﬁm ghép lgi bang dlnh tan,
& miéng moc thuwng dugc gia cd Lhém mot Lam kim logi chju mon (hinh
3-1c¢). Logi nay chl dung khi c¢6 nhimg yéu céu ddc biét v& chiéu dai
moéc va trong luyng ning lon (vi dy nhu & cac thing chita kim logi 14ng,

hoa chdt 1éng...)
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Hinh 3-1 Mdc don Hinh 3-2 Modc kép

2. Moc don va so luge vé& dic di€m tinh toan mdc don.
Trong may tryc . mdc don duge ding réng rai hon cd. N& thiét
ké theo yéu ciu:
- Kich thudc nhd gon nhit,
Trong lugng bdn than nhe nhit,
Co sitc bén déu & hdu hét cac tit dién
D& ché tao .
Cac yéu clu nay c6 quan hé chit ché vdi nhau nhung cé khi miu
thudn v&i nhau.

Hinh 3-3 So d6 tinh toan moc don.
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Kieh thudc xudt phat d&€ tinh méc 1a dudng kinh miéng méc a. NO
phdi dd dé a§t hai tiét dién cap khi treo vt bdng hai vong ddy. Kich
thudc a thudng xac dinh theo quan hé.

=40y Q (cm) , (3-1)
Trong dé Q la tdi trong ndng tinh bdng tén.
vdn dé phitc tap nhdt khi tinh todn méc la viéc xac dinh Gng
sult va kich thudc & phan cong cla nd. Dya theo 1y thuyét thanh cong,
ngudi ta xac djnh (ng sudt phép Lgng cdng:

Q My Ma 1 1 ,

Ox + + (N/mm") (3-2)

F Fr I ¢ K X +r

Trong d6 ox la (mg sudt phap t8ng cOng & thd kim logi cach
truc trong tam & vj tri x,

Q la lyc phap tuyén d3t t¢1 trong tam cda tlép dién,
mang ddu duomg khi tiét dlen chju kéo, a4m khi
nén (N),

F la dién tich Liét d1en (nml)

My 1d md men udn & tiét dién khéo sat, léy déu duung
khi nd c¢6 xu hudng lam tdng d6 cong, lgy déu am
khi lam gidm d9 cong {Nmm),

r la ban kinh cong clda tryc trong tan tiét dlen (mm)

x la khodng Cach Lo thd kim loai khdo sat dén trong
tam cda tiét dién , lady diu + khi thd kim loai nim
ngoai tryc trong t&m va LAm cong, 18y ddu  khi
thd kim logi ndm kep gilta tryc trong L&m va tém
cong (mm).

k 14 hé s8 tinh toan xét dén hinh dang tiét dién va
dd cong (hinh 3-3b)

1 X
k = - — I — dF (3-3)
F X +r
F
v&di tiét dién chit nhat:
r r + h/2
k 1+ In p
h r - h/2

V&i tiét dién tron va élip
1 h 2 1 h 4 5 h 6
k = — |— + — |— + + ..
v | 2 8 | 2r 64 21

véi tiél dién hinh thang:

2r
k=-1+—-_[bl+
{b+b1)h

b-b1 rte:
(r + e2)]|In
h r-ej

(b-b1)

x Khi khdo sat ti&t dién A-A, thay F  Fi, Q mang dédu duong,
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a
=-Qr= Q(— +e1), x= ei, tai thd trong cung
2
cda tift dién, ta cb:
Q e )
ol (N/mm~ ) (3-4)
a
Fihi
2
Tai thd ngoai cung x =ep, I T2
-Q ez 5
o2 = (N/mm~ ) (3-5)
a
Fehi(h + ———)
Muén cho |01 loz' thi ez = 3e:

* Khi khdo sat tiét dién B - B ta gid thiét véat duvc treo trén
hai diy nghiéng vai phmdng thﬁng ding mdt goc a = 45° Trong lugng
vt ning truyé&n vao mdc qua hai lyc:

Q
Q1 va Q2 - Q tgoa.
2cosa
_ Tai thd trong cung cda tiét dién nay x = es, F F2, k = k2
Q tga €3 2
o3 = (N/mm ) (3-6)
2F2k2 a

2
_ Tai thd ngoai cung, x = e4, F F2, k = ka2

Q tga €4 ,
o4 (N/mm” ) (3-7)
2 Faka a
— + h2
2

Ngoai ung suét phdp, tiét dién ndy con chju tng suft tifp do
lyc cit Q/2 gy ra
Q

T

(N/mm” ) (3-8)
2F2

ﬁng suét tuong duong 1dn nhit tai thd trong cung:

{ 2 | 2
, Otd3 = J 023 + 37 (N/mm ) (3-9)
0 thd ngoai cung:

r 2 2 | 2
ctaa = 4J o4 + 3 % (N/mm ) (3-10)

T két qud tinh toan dé€ dam bdo cac yéu cAu ngudi ta thuong
chon tift dién phdn cong cla mdc la hinh thang, day 1on & trong day
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nhd & n50d1 (cb6 gbc Luyn cdn thiét),

Tiét dién cudng moc dugc Linh toan theo (mg suét kéo,véi sy
lwu # v& gidm thdp (ng sudt cho phép khi xét tinh chdt khéng 6n dinh
cla tai:

Q

< (o]’ (N/mm’ ) (3-11)
7td1

4
Trong do d1 1a dudng kinh trong cla chdn ren phdn cd tryc.

[6)’1a dng sudt kéo cho phép (da gidm thap)
3. Khung treo moc.

%, may tryc diy cap hoac x:ch thuung khéng tryc tiép budc
vao mbc ma théng qua k€t cAu khung. O co clu néng don glan (so d6 I
hodc I11) khéng ¢ hé thdéng paldng ngudi ta ding dang khung don gién
(hinh 3-5...) Khi st dyng h¢ thdng pa lang thudng ding hai logi khung
treo moc:loai khung dai (hinh 3-6...) va loai khung ngén (hinh3-7...),
trong do loax khung ngén giém duvc chiéu cao cda mdéc va khung, nhung
két cau nay chi dung dugc khi sé pu li chén.

- #iflg -

N .

Hinh 3-5: Khung treo méc don gian.



llinh 3-6 Khung dai Hinh 3-7 Khung ngin

) ~N N
§3-3. Mot so co cau
. N " . A \
giu tai chuyen dung.
1. Kim cdp. bay la loai d8 mang d€ vAan chuyén cac vat phém
dang thdi , dang khéi (nhu thdi thép ,  hom thung...). Khi s& dyng
d8 mang nay khéng mAt thdi gian bubc ching, do d6 téng dugc ning

sudt va cd th€ mang vAt phdm dang & nhiét d6 cao. VAt phdm chd yéu
dugdc giltt bang Iyc ma sat, vi dy theo hinh 3-8c.

Fas = 2N Q == N = (2-12)

-
N!Q

']

v E g
¢)

MOt sO kim cip gil tai. ) )
by Kin ma sat /30 d8 ik foan Kim mg sor
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2. Vong treo: Vong treo dung de van chuyén cac vit phém dang
thanh dai bﬁng cach cho vit phém chui vao vong Vong treo cd thé dugc
ché tao thanh vong nguyén hinh 3-9a, hodc vong chép (hinh 3-9b )

~
S

) 4[.-.—;5.

|
N

a)

o —

Hinh 3-9 Vong treo

3. Gdu ngoaa:
Géu ngoam la loai thing chlta ty xic va ty d6 v4t phém roi
nhue cat sdi , than...
* Cdn c* vao két clu chia gdu ngoam thanh hai loai.
_ G8u ngogm hai canh: dung d€ chuyén v4t liéu hat nhd
_ GAu ngogm nhiéu cénh: diung d€ chuyén vat liéu cyc lén.
¥ C&n c@ vao so d8 diéu chinh lai chia thanh
_ GAu ngogm m6t day (hinh 3-10 ) C6 thé treo vao méc clu
tryc thong dyng dé lam viéc ndng sult thép.
_ GAu ngoam hai ddy (hinh 3-11. )
Phdi cb co cdu tryc gdu ngoam hay co clu néng riéng.
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Hinh 3-10: S0 d8 lam viéc cla Hinh 3-11: So d8 lam viéc
- glu ngoam mdt dAy clia glu ngoam hai déy

GAu ngoam xUc dugc vAt liéu nhd vao trong lugng ban thAn
Phén cénh gdu ngdp vao dbéng vAt 1iéu vdi mdt ddng ndng cAn thidt
théng qua khéi lugng
G = 0,8 ¥q (kg) ) {(3-13)
Trong d6 q la dung tich gdu (m” ) ,
¥ la khoéi lugng riéng vat liéu (kg/m™ )
4. GAu ty d8 va thung rét.
Pic difm cla loai gdu ndy 13 phdi cb k€t clu d€ thdo, dé,
rot vat liéu trong ghu ra ngoai.

Hinh 3-12 Gau ty dd Hinh 3-13 G#u ty d8
(miéng) (day)
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K&t cAu dang ghu & hinh 3-12 la gdu ty d6 bdng cach thay
d61 Vi tr1 trong tém, khi g8u I@Ub cd trong tém & diém A & phia dudi
ké gén dlem tya O trén phuong Lhéng dung ,  khi chat day tél, trong
t&m djch dén dlém A’ lac d6 néu wd LA chén thi gdu s& 14t va d8

thao liéu ra ngoai, sau dé lai trd vé vj tri cu.

Logi glu & hinh 3-13 déng n& clda may nhd Vao cd clu thanh cong.
Thung gdu rét dic gang hodc thép khodng Itdn cd thé ding két céu nhu
hinh 1-15 hodc hinh 3-16

Hinh 3-14 Thing rét c& nhd  (khodng 1 tan)

1 \ t
LT TREH
L ; :1 -.
i e
yeoo
|
Lo J___}
91350
Hinh 3-15 Thang rét <& 1én Hinh 3-16 Thing rét ndm ngang
khodng Stén (cd dudi 5tén)

5. Nam ch8m dién tu.

BE moc gilt vln chuyéu cac vil |iéu 161 cd tU tinh nhu sit
thép phé€ ngudi ta ding nam chdm dién  Uu difm n6i bat cda no la vit
phim duyc méc vdo va nhd ra nhanh chéng , hinh thi v4t phém khé da
dang Trén hinh 3-17 va hinh 3-18 I[a logi k€t céu thudng ding cla
nam chém dién dung trong may tryc cda nha may luyén kim.
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Hinh 3-17 Nam chim dién tu Hinh 3-18 Mdc hang bing
chu nhAt nam chim dién.

§3-4. Day cap

1. CAu tgo va phan loai
Cap dung trong mdy tryc la loai ddy dugc ché tao tu sgi
thép cac bon cao {(nhu thép 60, 65) co g1d1 han bén dugc téng 1én rdt
cao (gép 2 + 3 l&n) nhd v4t liéu dugc bién clng trong qua trinh ché
tao.
Kiéu logi va tén goi cla cdp rAt da dang theo tift dién cb
cac loai:

Hinh 6 canh: Cac sdi thép cung duong kinh bén m6t 14n ,
cﬁng budc xodn gita cac sdi tlép xuc duong ) S0l nay lot vao khe
cUa cac sdi kia (h1nh 3-19) Loal nay cing khd uén dé ait sgi & gbc
va cao xudc chi tlet cuén == rét it dung

Hinh tron

+ Dung cac sd1 co duwng kinh nhue nhau bén cung mdt chiéu
xoén, nhuhg g1Ua cac lOp cO budc xodn khac nhau , gita cac sgi cd
tiép xuc diém nhung lai c6 khe hd (khodng trdng) kha 1dn (hin3-20...)
Logi nay mém hon dé udn nhueng  d€ ty 1dng cac sdi thép Loai nay

ding & co cidu chl quin quanh tang, khéng cd paldng hodc dung d€ budc .
+ Dung cac s¢i cd duong kinh khac nhau bén mét 18n cb budc
xodn nhu nhau gita cac sgi  cd tiép xdc du&ng khodng gitta cac
sdi va cac 1dp rdt it (hinh 3-21 ) Loai nay cd dé bén cao ) dd bong
bé mat kha tét, nhung cimg kho uén, it ding trong co chu néing
thuong dung aé ching néo hodc dung lam dudng trugt hoic " day day"
P& tranh hdng bé mit cép, & vd ngoai dugc boc mét 19p cao su bdo vé.



38

Hinh 3-19: Cap hinh 6 canh Hinh 3-20: CAp tron aiép xtdc
tiép xuc duong diém

Hinh 3-21: Cap tron tiép xdc Hinh 3-22: Cap tron co bgc
dudng

Hinh cdnh hoa: Cép duwgc bén qua it nhat la hai budc. Bau
tién dung sgi thép bén thanh cac danh, sau dbé cac danh bén thanh cap
cb tiét dién nhu canh hoa quanh 10i sg¢i thép hodc sgi day ( sgi day
vita c6 téc dyng dé uén wvita chita dugc chdt bdi tron cap). Tuy theo
chiéu bén cda sgi thép trong danh va chiéu bén cia cdc danh, tuy theo
sy lya chon dudmg kinh s¢i thép va cach b8 tri cadc sgi trong danh ma
cé chc kiéu loai khac nhau.

Hinh 3-23: cap hinh canh hoa.



Theo chiéu bén phéAn thanh

Cap bén xudi (hinh 3-24a)
chiéu bén cla sgi cép trong
danh cung chiéu v&i chifu bén —ormm =z omszrse
cda danh . Logi nay tiép xic Zféaﬁfﬁ}ﬁﬁ??ég“ff
duong , mém dé udn ,b& mit e e
co d6 bdéng cao nhung dé ty R)
14ng ra, chl ding & co clu ...
nang khéng co palidng. x

cap bén chéo: (hinh 3-24b)
Chiéu bén cda sgi  thép
trong danh ngugc chiéu  vdi
chiéu bén cla cac danh. Loai
nay cé wu diém l1a Iyc dan hoi
theo hai hwdng ngugec chiéu
nhau trt khd dugc nhau it bj
vdn kho ty 1dng ra tuy coé
nhugc diém la kha cing  (khd

el N N :‘\\Q’ iany -
———en . S I -
Tmanta ) Tyt

udn) d4 bong bé mit khéng cao, Hinh 3-24: Cac loai cap
chong mon (vi tiép xtc diém). phdn theo chiéu bén

Loai chiéu bén nay dugce dung
nhidu nhdt trong cidc co chu
ndng co 18n va trung binh.
Cap bén hén hgp (Hinh 3-24c) Hai danh cap k& nhau cb chiéu bén
ngugc chiéu nhau. Loai nay it dung trong may truyc.

2. Tinh toan cap.
Cap dugc tinh toan cho trudng hgp chiu t&i ning nhdt khi nd
vong qua puli hodc quin quanh tang. Nhv vy ngoai chju kéo nd con
chju udn.

S dk )
6 =0k + Cu —— + oF N/mm (3-14)
r D
Trong d6 - S la lyc caéng diy cap, (N)
- F la dién tich t;ét dién cap, khi cd z sgi cung duong kinh
. 7 2
d. thi ¥ z ——  (mm")
4
- dk la duong kinh cap.
D la duong kinh puli ho3c tang.(mm) ] ,
E la md6 dun dan h8i cda vAt liéu E  2,15.10° N/mm
@ la hé s6 didu chinh k& dén d6 cong cla cidc sgi cap bén
3
kép, ¢ ——
8
Vi cap 1a chi tiét tidu chuén nén trong thyc té&€ chl tinh toan dé&
chon cap theo tdi trong kéo dut.
Sd = Smax k (N) (3-15)

Trong do Smax 14 lyc ciing cap 1dn nhit khi lam viéc
k la hé sd an toan bén,
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3. Tudi the cda cap.

TuGi the cla cap phy thudc vao (mg sudl wmdi tiép xGc sinh
ra khi cuBn cap vao puli hodc tang. VI vy ngudi ta thudng lay s0 léﬂ
udn tdi hgn cla cap qua puli va tang cho (& khi sgi bj dit vi mdi de
1am chl tiéu tinh todn. Tiong thye té€ ngudi ta quy dinh "bdo phé" ¢
bang chl s6 sgi cap bj ddt t8i da Lrong mdL budc xodn cap. Gidi haq
nay dugc cho lrong cac 35 tay. Néu s6 s¢gi dot chua  vugt qua tr1 s
nay thi cap ¢b thé lam viée an toan. Vi dy cap 6x19 bén xudi , s8 sgi
ddt cho phép 1a 6, cap 6x19 bén chéo 56 s@i Al cho phép la 12,

§ 3-5 Xich

1/ Xich han.
1. C4u tgo va phin loai ]
Xich han gdm nhing mat
xich hinh & van ché tao tu
thép tron ubn cong réi han lai
VAt 1iéu ché tgo xich han thuong
la thép it cic bon nhu CT34, CT38
Theo k&L c4u xich han
dugc chia thanh 2 loai:
- Xich mdt dai L > Sd, logi
nay it dung Ilinh 3-25 Xich han
—- Xich mét nbén L < 5d, logi
nay dugc dung nhiéu.
Theo d6 chinh xac ché tao , xich han dugc chia thanh :
- Xich quy cach thd: B3 chinh xac thap it dung,
- Xich quy cach tinh: B8 chinh xac cao, dung ph6 blén
Xich han cd cau tao don gian, gia thanh thap, d& cudn theo
nhiéu chiéu g két clu dia xich nhd dﬁu tdi co clu nang nhé gon, nhung
cod nhuge diém la trong lugng ban Lhan 18n lam viéc 6n, dé ddt dét
ngdt.

[

Xich han ding trong may Lryc cung dugc tiéu chudn hoa.
2. Tinh toan xich han.
Ung sudt sinh ra trong tiét dién mdt xich chd yéu la ang
sudt kéo.
S

ok  ———— (N/mmz)
2
nd

4
Ngoai ra khi quin quanh tang hojc cuén qua puli , mit xich con
chju uén. Vi vdy khi tinh todn ngudi ta dua vao hé s8 a & phén ng
sult cho phép nghia la
S
ok — < a [ok] vii o — 0,64

ndz
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2

nd
=» Smax 2 a [ox] (N) (3-16)
4
Khi chon xich tiéu chuén nguoi ta cidn ci vao tdi trong kéo
daat
Sd - Smax k (N) (3“15)

k 1a hé s8 an toan phy thudc vao difu kién lam viéc, k = 4:6.

11/ Xich bdn 1&, so sanh xich va cap.
1. CAu tgo xich ban 1€.
Xich bdn 18 dugc ché€ tao ti

nhiu ddy chc md xich n6i vdi . ixgipi=ns

nhau bdng tryc bin l&. b€ phong “ & % g { i K

1dng ma xich c6 thé ding cAc s ' 1 B i

‘ [T | !

phu'dng E'ln l'lh’ll' trén hinh 3-26 Lﬂ;l)\J S;’)‘J l&‘:,;l;) o()

V4t lidu ché tao xich thuong la

thép 40, AS. Xich bin 1& dugce

tiéu chuln hoa. Hinh 3-26:CAu tao xich bén &
So vOi xich han, xich bén le c6 d6 bén cao hon , lam viéc ém

hon  nhung chl uén dugc trong mii t phéng vudbng géc vdi tryc bén 18,
2. Tinh toan va chon xich bdn 1&

Vi day 14 chi tift dugc tiéu chuin hoa nén thuong chon
xich theo tdi trong kéo dut:
Sd = Smax k (N) (3-15)

Smax la lyc kéo cyc dai
k 12 hé s6 an toan, phy thudc vao v&n téc va difu kién lam
viéc k = 648,

Ngoai ra con cin kiém nghiém dd bén cét clda tryc ban 18&.

3. So sanh wu nhugc diém gitta xtch va cap.

a/ + Cap co trong luvng trén ddn vi chiéu dai nhd nhat

+ Cap co thé udn dugc trén tAt cd cac phuong, diéu nay dén
tdi chi tift cuén cap tuong d6i don gidn.

+ Cap c6 dd bén l4au kha cao, dé kiém tra dé tranh dft dét
ngdt.

+ Cép lam viéc ém, khéng 6n & moi van téc.

- Cap cb nhugc difm phé1 ubn v&i ban kinh cong kha 16n. Biéu
nay ddn tdi kich thudc co cAu cong kénh.

b/ + Xich han c6 wu diém d€ g4p theo tt cd chc phuong, 6 the
udn & ban kinh cong kha nhd, din tdi chi ti&t cuén xich va toan bd co
cdu nhd gon.

+ Ché& tao xich han don gidn gia thanh ha (dic biét la &
cd clu chju tdi nhd, vin t6c thdp, thao tac bing tay).

- Nhuge diém cd ban clda xich han 1a trong lugng ban than 16m.

- K&t clu timg midt xich xen k& vudng gdc v&i nhau dén t&i chi
tiét cudn phic tap , ’

- Lam viéc 6n, khoéng thé lam viéc & van téc cao

— Khé kiém tra dd bén, dé ait do6t ngdt , d6 tin cdy thap.

c/ + Xich bén 1& c6 wu diém la d6 bén kha cao truyén lyc tot
va de uon (trong mét phang vuong goc vdi tryc ban le)) din tdi chi
tift cudn xich va todn bd co clu nhd gon.
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+ CO d¢ Lin cdy cao hon so v@i xich har, nhung van kém hon
50 V@i cap,

+ Va dip nhe hon so v3i xich han, cd thé lam viéc & véan L6
kha cao.

- Trong luvnb bdn thén van IUu hon so vl cap,

~ Chl cudn dugc trong mwdl phdn&, khoéng quan dugce quanh tang,

Bdng 3-1: Gidi thiéu g suél cho phép va L] trong tuung doi
gitta mdtlogi Jay dung trong may tryc.
§6”

Bdng 3-1: So sanh Ung sudl cho phép va L trong cac loai day.

4 ’ 2 . PN [N
Loai day tng sudl cho phép N/wm Tl trong don v chiéu dai
khi cung tadi trong kéo dit

Cap 150 + 350 1

Xich han 30 + 65 "7 o+ 11

Xich ban 1€& 80 =+ 120 9 + 13

Day day 7,5 + 10 2 + 3

A1

§ 3-6. Cac chi

1/ Puli cap (hinh 3-27)

Puli cdp 1& chi tiét
dang dia ¢o ranh vd&i dudng
kinh danh nghia Do duyc ché
tao bang gang hodc thép dic,
ranh dugc gia ¢éng cu Buong
kinh Do duac quy dinh aé cap
khéng b1 uén qud m¥c cho phép.

2 (16 + 30) dk (3-17)
Trong dé :

dx la duong kinh céap

Hinh 3-27 Puli cép

11/ Fanb quan cap.

1. Cau tqo va phdn logi Iang la chi Liét dung Lrong cu chu
nang bién Lhuyén ddng quay thanh Lhuyen dong tinh Lién ndng ha vat

Tang dUQC dyc t@ gang  xam GX 15-32 hay Lhep 20, hodc ¢ lac
han tu thép L&n.

Tang hinh try (hinh 3-28 ) duvu dﬁng pho Lién nhat . @’mét s6
co clu ndng tdi nhd , vén LGC Lhép cd Lhé dung lang ma sat ding (hinh
3-29) thuong ding dé kéo vét ndng & do ddc Lhap.

‘Bé mit lang co th€ tron (hinh a) hodc ranh xodn nh&m lam gidm
ap sudt giltta cap va tlang déng thoi gidm ma s4t gida cdp v&i nhau
(hinh b).

C6 hai logi ranh : ranh ndéng (hinh ¢) ding phd bién,
ranh sdu (hinh d) it dang
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2. Cac kich thudc co ban cla tang (hinh try)
Tang dugc xac dijnh vdi 3 kich thuvdc co ban la duong kinh
tang D chiéu dai tang L va chifu day thanh tang O -

N - | :

-2 \j? N
/ > '.;\//2/\1‘«?,_—- =z
/4724?§¢Z222_;§

-

i AT 7

Hinh 3-28: Tang hinh try va Hinh 3-29 : Tang ma sat ding
bé mit tang

a. Puong kinh tang D.
BSi vdi tang tron D la dudng kinh ngoai ; d8i v@i tang cd
ranh D la dudng kinh day ranh cdp €46 thé€ tinh so bd dumg kinh D
theo duong kinh danh nghia Do khi quin cAp:
D % Do=(16  30) dx hoic Do = dk(e-1), (3-18)
Trong dd dk la duong kinh cap .
e 1a hé s& thyc nghiém phy thudc vao loai may va ché
18 lam viéc
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Bdng 3-2 Hé s6 e (gid tri nhd nhat)
Logi hinh may tryc|Hinh thic ddn déng, ché dd lam viéc| Hé sé e
Cac logi clu tryc| Din ddng bidng tay 18
DAn ddng bdng wdy Nh 20
T 25
N, KN,RNL 30
Cén cdu thay d8i | DA&n ddng bing tay 16
tAim voi
DAn déng LAng way Nh 16
T 18
N, RN, KNL 20
Paldng dién 20
C8u tryc gdu ngoam 30
\ Ay :
Can cau glu ngoam 20
Palang giu ngoan 18
Cac loai toi dén 16
ddéng bang tay
b. Chléu dai tang (quan ndt 1&p cap)
*/ %, paléing don mét dau
cap quan lén tang (hinh 3-30),
Chiéu dai tang xé4c djnh theo
quan hé. '&
L=l + 11 + 2 (3-19) ﬁr&—L— o
Trong do , = \ \ \ =
11 la phan tang dé kep dau cap ]
12 la phén tang dé€ lam thanh bén N i
lo la chiéu dai cé ich cda tang, “7
dinh theo dung lugng cap
quin lén tang sao  cho khi .E
ha v8t xubng vij tri thp nhdt (khi -
dé sb vong cap nhd ra khdi tang la
21) {Ién tang vAn con mot sb vong
cap b8 xung khdng bao gid m&fﬁe V

g1ém bt luc kep lén tang ), khéng
ké nhimg vong ndm trong phan tang
dée kep cép, Zbs = 2 + 3 vong.

|Vth55:

loe = (z1 + 2bs)t
t la budc quan cap.

Vi s6 vong cap z1  phy thudc

Hinh 3-30: So d8 tinh
chiéu dai tang don

(3-20)

\ PR N, z 4 \
vao chieu dai didy cap quén vao
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tang lc theo gquan hé.
lc
z1 - (3-21)
F(D + di)
ma le quyét djnh bdi d6 cao mndng cyc dai Homax va boi Sual
paldng a.

le = Honax .a (3"22)
Hmax .a

= 71 - (3-21)°
(D + di)
Hmnax .a

va lo =[ + zbs | t (2-20)°

, (D + dk)
Bé tranh cap tudt khdi ranh puli , c¢4n quy djnh gbc léch cyc

dai cla day cap khi qudn hét rénh caAp trén tang so vdi phuong thing
dang (luc d6 Gng vdi dd cao hmia  hinh 3-31b) theo quan hé

lo/2 1
= tga < (hay hwin 2 20 lo) déi vdi tang tron,
h.min 40
lo/2 1
— = tgu < (hay hain 2 5 lo) dsi vdi tang cO ranh.
hmin 10

x/ O paldng kép hai ddu diy cap quan lén tang (hinh 3-31)

L b
e e e T BT
ANy g
- . L
Hinh 3-31: So d6 tinh chiéu H‘E] -

dai tang kép

Chiéu dai tang tinh theo quan hé:
L 2lo + 211 + 212 + 1s. (3-23)
Trong dé lo, l1, l2, dugc xac dinh nhu da trinh bdy & trén con
I3 la chiu dai phdn tang khéng c#t ranh & chinh gilta tang
13 = A £ 2hwin tga (3-24)

Trong d6 A la khodng cach gitta hai rong roc ngoai cung cia &
treo mdbc hmin la khodng cach nhd nhdt (hinh 3-31b).
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c. Chiéu day thanh tang 9
Chifu day thanh tang cd thé
xac dinh so bé theo cdng thic kinh
nghiém :
d = 0,020+ 16 + 10) (mm
Hogac| @ = 1,2 dk

Trong do D la dudng kinh tang (mm)
de 1a duong kinh cap.

Khi tinh tean chinh xac vé sic Lén

thi day la bai tean dng,vé day (bai

toan Lame) hinh 3-32 Ung suAt

sinh ra trqng tang dugc dic trung

bdi Umg sudt cda mdt vanh chju é§$>

lyc ngoai vdi trj sé Hinh 3-32: S o d8 tinh
S chiéu day tang
2
P — (N/mm )
Do
t
2

Trong d6 Do la duonmg kinh danh nghia cla tang (mm)
S la Iyc cdng cap {N)
t la budc quan cap (mm}).

K&t qud bai toan tim ra Ung sudt 1én nhdt sinh ra & thd trong
cung cia thanh tang la Gng sult nén
2D a

Cnmnx |Y 7 2 < [On] (3—25)

D Dtr

Trong d6 Der la duong kinh trong cia tang
[on] la (ng suAt nén cho phép cla vit liéu lam tang.

D Dtr
5.
2 Thay vao (3-25)

Vi Do =D va bién ddi

D+ Dtr
X Do
2
Ta dugc
S S
Onmax = < fon} >0 > —— — (3-26)
t t [on]

Trong thyc (& ,  d&i v&i cac vAl 1iéu khic nhau, ng sullt cé
giAm xudng va khi s8 1dp cap quén lén tang thay ddi céng thie tinh
toan dugc difu chlnh thanh:

Kiwp S
Omin - (mm) (3_27)
t{onl

Trong dd K la hé s6 phy thudc s& 1dp cap quin |én tang .
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S8 16p chp l 1 2 3 > 4

H8 s6 K 1 1,4 1,8 2

) lé hé s8 phy thudc v4t liéu lam tang
ddi vOi gang ¢ = 0,8
déi vaoi thép ¢ - 0,7

[oa] Ung suAt cho phép vat liéu lam tang

Obn
V4t liéu gang [on] obn 13 Ung sulit bén nén.
5
Och
VAt liéu thép [on] och 1a Ung sudt chdy
2

§3-7 Cac chi tiét cudn xich

1. Puli xich. (Rong roc xich)
(Hinh 3-33)

Puli xich la chi ti&t
dang dia dugc d0c bing gang hokc
thép . B& mit ranh qua gia cbdng co
tao thanh nhitng h6c réanh chita xich
vOi hai go canh hodc hai mit ndn.

Khi lam viéc mit xich sé&
ti vio b€ myt puli tai hai diém
hodc hai doan thing ngin. Vi vay
xich va dia xich rAt chéng mon.

2. Pia xich.

pia xich dung trong co clu Hinh 3-33 Puli xich
ndng thuong cO tac dyng thay tang
nhung khéng cudn dugc hét cd chu vi cla nd.

a. Pia xich dung cho xich han (hinh 3-34 . ).

BO la puli cb tac dang d§c biét, trén vanh cd gia cOng cac
rdng va cac h6c dé€ mit xich lot vdo . Gilta xich va dia khéng phai
tiép xic diém ma tiép xic duong hodc tiép xic mit S8 ring dia xich
cb thé {t, dudng kinh dia xich vi thé cd thé nhd.

r R - UF—
ol

St

\@\) )
@" <=0) BN
a) " | b

Hinh 3-34 Pia xich xich han
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’ Kich thudc quan trong nhit clda dia xich la duong kinh Do = 2R
NO dugc xac dinh theo budc xich t, s6 héc trén dia xich z va duong
kinh diy xich.

t 2 d 2!
+ (3-28)
Do a0 90 (mm)

Khi d%&ng kinh day xich nhd (d < 16 mm), s8 h8c xich z 2 9,
co thé lAay
t

Do = (mun) (3-28)°
90°
sin
z
B& gidm mb men tdi, k&t chu nhd gon khi thiét ké dia xich

thudng chon s6 rdng t6i thi€u z - 5 + 6
b. Bla xich ding cho &a
xich bdn €.
bia xich bdn 1& gibng
nhe banh rdng ma phdn chét bén 1€
ndm lot vao phdn ranh rdng (hinh
3-35).

Buong kinh danh nghia cda dia
la Do qua tém ch6t xac djnh theo:
t
Do — & (3-29)
180

Hinh 3-35 Bia xich
z Xich ban 1€
Trong 86 t la budc réng (cung la budc xich)
z la s6 ring .
Pé gidm duong kinh c6 th€ 14y zain = 527

sin
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3. Tang quan xich (hinh 3-36)

Tang quin xich chi dung cho
xich han (khéng th€ cd tang ding cho
xich bdn 1&). Tang dugc ché tao thanh
dang try tron hoic c6 ranh  xodn.
Buong kinh danh nghia cla tang Dae
tinh theo dudong kinh diy xich

Do 2 20d (din déng bing tay)

Do 2 30d (din déng bing may).

Chiéu dai va chiéu day thanh tang
dugc xac dinh nhv tang quin cap.

Hinh 3-36: K&t céu tang
quin xich cé ranh

§3-8. Két cau kep dau cap va xich.

1. K&t cAu kep ddu cap d€ rdi duge gidi thiéu trén hinh 3-37.
. K&t cdu kep d&u cap vao tang dugc gidi thiéu trén hinh 3-38.

3. K&t cadu c& djnh xich han vao tang dugc gidi thiéu trén
hinh 3-39.

rrp T )

it I

TAAIS

LS

S

SR

N
Q

AN
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Hinh 3-38 Phuong phap kep dfu cép vao tang

Hinh 3-39 Phuong phap cé dinh xich vao tang.
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CHUONG 4: CAC THIET B] DUNG
VA PIEU cHiNH VAN TOC

Biéu kign lam viéc cha co cau ndng doi hbi phli co thiét bj
gIiv vat treo cling nhv diéu chinh véAn tdc nang ha mdt céch‘}hfch hOQ;
Cac co céu khac nhe co cédu di chuyén, co cau quay co cdu thay doi
tdw v&i cling ddi hdi cac thiét bj phanh hadm. Cac thiét bj nay dupc
chia lam hai nhbm.

* Thi&t bj gilr vat treo: nhu chc loai kho d&ng ,banh coc.

¥ Thi&t bj [ién hop dimg va diéu chinh van tdc: gBm cdc loai

phanh.

§4-1 Thiét bj giw vat treo.

1. Khoa dung ma sat.

Khoa dimg ma sat g8m banh ma sat 1 (cd thé la try cb rénh)
lép trén mét truc o cda cd céu nang va cam léch tam 2 quay ty do
quanh mét tryc c6 djnh o1 . Cam 2 lubn &p sat b& mit cda banh 1 nhd
vao trong lugng bdn thdn hodc 10 xo , chl cho phép banh 1 quay theo
chiéu ning (chiéu ngugc chidéu kim d8ng hd trén hinh 4-1), khi quay
ngugc lai banh se bj ép chit vao cam. :

Hinh 4-1: Khoa dung ma sat.

Gid sk dudi tac dyng cla md men M lam banh 1 quay theo chiéu

cdn ham (chiéu ha), lyc vong tuong (ng la:
M
1)=_
R

Mubn gitt banh 1 dimg yén Iyc ma sat phdi cn bing vdi lyc

(4-1)

vong
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F
Mit khac:
P =

nén tge f

thong thuung hé s6 ma sit f<0,1 nén « khd nhd Nhue vy diém
ti€p xuc A rﬁt gﬁn duong nGi tAm 001. Khi ¢ co cdu bj mon hoéc bién
dang , cam rét dé bi 14t sang bén kia duong o o) Do d6 co cAu khoa
ma sat lam viéc khéng an toan va it dugc ding trong thyc té.

2. Khoa dimg con l#n ( co cAu ham con 14n) Hlnh 4-2.

Thiét bi nay chl cho phép quay mét chifu va thudng dugc ap

dung trong co cdu ning ha cin cla cln tryc ho3c cn cla may xdc nhim

han ché téc dé quay cha toi nAng ha cln va git cho cdn khéng bj roi
ty do khi cb sy cé.

a. Cgu tao
NGO g6m dia 1 ¢4 hinh da
giac déu (6 canh, 5 canh
hodc 4 canh) cd canh vat

vu6ng g6éc vdi nhau duge 16ng K
vao vanh tang 2 cla co clu A
ning 0 méi canh ¢ 14p con ©
14n 3 va bi 16 xo0 4 1ubn nén ) )
vao khe hep gitta dia 1 va
vanh 2. /s
C s PN
b. Nguyén ly lam viéc. S
Khi dia 1 quay ngugc chiéu GQ—
kim d6ng hd , ma vanh 2 quay [

theo chiéu kim déng hd holc
dimg yén thi do ma sat giva
mit trong vanh tang vdi con
l13n, con l&n ép 10 xo di vao
chd tréng, dugc gidi phéng
roi ra khdi dia 1, ldc d6 Hinh 4-2: Co clu ham con l&n.
tang 2 sé quay ty¢ do d&i vdi

tryc va dia 1.

Khi dia 1 va tryc quay cung chifu kim déng hd con vanh 2
diing yén hodc c6 xu hudng quay ngugc chiéu kim déng h8 thi lyc ddy
clia 10 xo 4 don ép con lin 3 vao khe hep. Lic nay bt buéc phél quay
vanh 2 cung tdc d6 vdi dia 1 hojc ding yén theo dia , va mudn ning
cAn (hojc ndng vét) thi phdi cho tang quay theo chifu kim déng h$,
muén gitt cdn (vAt ning) cln & dO cao cdn thift thi phadi ham tang 2.
Muén ha cadn (vét) phdi cho tang quay nguwgc lai mdt cach tu tw T6c
d6 quay cla tang 2 khong th€ vugt qui t8c d6 quay cla truc va dia 1.

C. T1nh toan

Ap lyc K trén con 14n bing:
2Mx

K ——— (N) (4-2)
£zn ,

Mx - M8 men xodn trén tryc dit cod clu ham.

f Hé s6 ma sat cda con lan vanh tang vi hai chi tié€t dugc

mai nhin nén f  0,06.

7 S8 con lan.
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D - BUUng kinh trong cda vanh.
Ti€p tuyen cda hai bE mit tiép xGc trén con ldn vdi vanh tang
va con lan v&i dia tao nén géc u. Gbe nay dwge tinh theo quan hé¢-

2a + d
* V& hinh hoc : cosa =
D d
o
* V& ma sat : tg — < tge - I.
2
Chiéu dai con l&n l&y theo quan hé

= (1+2) d.
Ung sudt dgp vanh tang tai chd tiép xic v@i con l&n
]

N D p|
ca 0,59 E < lola (4-3)
J | Dd
3. Co c8u banh cé¢ (hinh 4-3).

Co cdu banh cbéc gbém banh rdng cdéc 1, c¢d cac ring hinh dang
khéng d8i xing, con cbéc 2 ti vao banh c¢dc nhd vao trong lugng ban
thadn hodc 1O xo. Banh céc dugc ldp vao truc c¢la co céu ndng va chl
quay dugc mOt chifu (chifu ning ), mudn quay theo chiéu ngugc lai
phdi tach con cdc ra khdi banh cbdc (k€ ¢ &n khép ngoai (hinh .a)
va &n khdp trong (hinh. b).

Hinh 4-3: Cu clu banh coc
a. An khdp ngodi; b. An khdp Lrong; c. CO cdu banh cdc gidm tiéng 6n

Vi tri tuong d8i cda tryc banh coc (Lam 0), vij tri tdm quay
con coc (01) va chiéu déi con cbc (01A) dé cod GAOL 90°. khi dd lyc
tac dyng lén banh cdc va con codc 1a nhd nhdt va bing lyc vong
Mx
s J— trong d6 Mx la wé men trén tryc banh cdc,
R R la ban kinh vong chia banh céc
(R - 0A).

BE mit lam vigc cda banh coc  lam v3i dudng kinh di qua ddu
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Ting banh coc mét goc o — 20° dé dém bdo dé gai vao banh coéc mbt
cach chac chén (& d4y da st dyng hé sbé ma sat [ = 0 25 + 0, 3).

bé tdng thém 44 tin Lév cho co clu ; c6 th€ b8 tri hai con céc
sao cho cic con cdc khéng ti ddng thdi vao r&ng banh c¢bc ma léch di
khodng 1/3 budc ring.

Co cdu banh coc cd khuyet diém 1dn la dé géy va dip phat tleng
6n. PE khic phuc nhuvc diém nay ngudi ta da dua vao s& dyng co clu
banh coc gidm t1cng &n (hinh 4-3c¢). Khi banh cdc wita mdi biat dlu quay
theo chi€u ha v4t , vong dan hdi 1 sé kéo con coc v€ vi tri lam viéc
con coc ti vao banh ring codc va ding co chu lai.

VAt 1iéu ché tao banh con céc thudng la GX12 28, GX15 - 32,
C35, C45, CT38, vAt liéu lam con cbdc la thép 45, 40Cr, vat liéu lam
tryc banh cbéc va con cdc la thép 35, thép 45.

§4-2. Thiét bi phanh ham.

1/ Céng dyng va phén loai.

Trong may tryc phanh khéng nhung dugc dung dé giuv vat treo,
di€u chinh van téc ha ma con dugc s dyng ph& bién & nhung co chu
khac nhu co clu djch chuygn cd clu quay ,co clu thay asi tam vai .,

CAn chu ¥ rdng cb nhing loai phanh chl didu chlnh dugc t6c d6 ma
khong giva dugc vt treo.
Dya theo két cdu cda phdn t& tiép xdc  phanh dugc chia thanh:
¥ Phanh ma (m&t ma va hai ma).
* Phanh dai,
¥ Phanh cdn hodc phanh dia.
Dya theo cOng dung chia thanh:
* Phanh ding.
* Phanh thd .
Dya vao nguyén ly tac dyng chia phanh thanh:
* Kidu hd (thudng md).
* Kifu kin (thudng dong).
Dya vao phuong phap thao tac phanh chia thanh:
* Phanh tay, * Phanh dién tu.
*+ Phanh dién. * Phanh thuy lyc.

11/ Phanh mQt mé.(éigl
1. So d8 chu tao wahguyén 1§ lam viéc (hinh 4-4)

5_03//<__:L

AR .
— N T

~ >

Hinh 4-4: Phanh mit mQ
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Phanh g6m banh phanh (dia)l, wa& phanh 2, &p vao dia nQ& tay
don 3. Phanh lam viéc nhd vao lyc ma sat sinh ra gita bé mdt tiép xuc
giva dia W§ va m& phanh.

2. Tinh toan lyc phanh K, nhdn xét va cdi tién.
Pdy 14 bai todn cho Lrudc su d6 cu cdu (v&i cac kich thude D,
I, a, c,) he s6 ma sat £, md men phanh Mpn (cé chi€u nguge vdi chiéu
quay n clda tryc banh phanh khi dung chju wd men M).
* Khi Mph ngugc chiéu kim déng hd cac lyc tac dyng trén trén
tay don dugc thé hién trén hinh vé.
T¢ diéu kién da cho xac djnh dugc lyc vong :
2Mph
P = (4_4)
D

Lyc ma sAt sinh ra trén banh phanh F chinh 14 lyc vong P cla
md men phanh.

,2Mph
F P= ——n (4-4)°
D
2Mph 2Mph
Hay N f = N (4-5)
D fb
Viét phuong trinh cédn bing tay don sé la:
Kil - N.a-P.c=0 (4-6)
N.a + P.c
K1 (4-7)
1
¥ Khi Mpn cung chiéu kim déng hé tuong ty ta da tim dugc
N.a - P.u
K1 (4-7)°
|

Nhe vdy lyc phanh K phy thudc vao trj s6 va chifu cda md men
phanh Mpn

#. b€ khdc phuc sy phy thudc vao chidu cla md men phanh dung
hai bién phap:

- Bién phap 1: Bua Ldm quay o vé o’ tic la lam cong tay don
phanh d€ c6 C o. Lic do6 lyc phanh la

N.a
K = (4-8)
|

- Bién phap II: Khéng ghép cling ma phanh v&i cang phanh ma
thay bang mdi ghép bdn 1€ (hinh 4-5). Lam nhu vdy ma phanh tiép xic
t8t v3i banh phanh k€ ca khi ddo chiéu
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Hinh 4-5: Phanh mdt ma ghép ban 1€.

Vi hgp Iyc R ( cda lyc phap tuyén N va lyc ma sit F) di qua
tam chdt ban 1& va cach tam quay cua cang phanh mdét khodng h  Khi Mph
ngugc chiéu kim déng hé (hinh a) thi

Rihy
Ki =
|
Khi Mpn thudn chiéu kim déng h& (hinh b} thi
Rzhi11
Kir =
|

Vi chu ¥ cd hai truong hgp déu thod man hé thuc (4-4) va
(3-4), do dd.

N
R1 R2 = R -
cosa
ht = hi! h acosao
N a

Vi thé Ki K11 o+

(4-8)
[

Tém lai phanh mét ma don gién dé ché tao st dyng nhung cé
nhuge diém co ban la gdy ra lyc hudng tdm banh phanh 16n d€ lam cong
tryc va pha v0 & tryc banh phanh Vi vay no chl dugc dung khi Mphn
nhd.

111/ Phanh hai ma.

pé khic phuc nhugc di€m cda phanh mét ma, ngudi ta di ché
tao ra phanh hai ma. Thyc chat cla nd la ghép hai phanh mbt ma vd&i
nhau bing nhimg thanh 1ién k&€t . Do sy khic nhau vé cach lién két va
cach tao cac lyc dong md phanh din t&i phanh  hai ma cb rAt nhidu kiéu
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logi.

1. Phanh hai md hanh trinh dai. . ,

a. SO d6 clu lgo va nguyén 1§ lam viéc:trén hinh 4-6 la két
cfu cda m6t phanh hai ma hanh trinh dai, trén hinh 4-7 biéu thj
nguyén ly lam viéc cda phanh ndy. \

N6 g6m hai phanh don gidn I va 2 néi v&i nhau badng thanh kéo
3 (trén d6 thudng b8 tri &c diéu chinh chiéu dai ) va don tam gidc
4.thanh kéo S mot ddu dugc ghép bin 1€ v&i don tam gidc 4, con déu
kia ghép bdn 1€ vdi tay don.

l'.- == re r@fy
o Y
/) / B\ N
A ! N
r‘y'{ig / \ Lb 2 \li
ll_l';::\ e \ 3
N i
\ ! B = T e e e R B . B
T S

a ) ‘&,

Hinh 4-6: Clu tao phanh hai md hanh trinh daj.

Phanh thudng déng nhd d8i trong 7. MuSn  md phanh phai cho dong
dién vao nam cham dién 8 , 100 tu bi hit théng qua cac thanh lién két
d€ hai cang phanh 1dn lugt ti vao diém Ui 9 va 10 (khi cang trai ti
vao 9 thi hanh trinh cda 10i sét & la h/2, dong dién vén tiép tyc di
qua cudn ddy cho dén khi cang bén phdi nhd phanh r8i ti vao dié€m ti
10)

Hinh 4-7: C4u tgo va nguyén 1§ lam viéc
cla phanh hanh trinh dai.

/ i f
il T |
AV —
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b. Tinh toan Iyc phanh, nhin xét va cdi tién.
‘ \ Trén hinh 4-8 trinh bdy so d6 tinh todn phanh hai ma& hanh
trinh dai  ép phanh nhd d8i trong Gs, nha phanh nho Iyc dién tu Pu,
hanh trinh nam chém dién tu h Ung vdi khe hd ma phanh €, cho trudc md

men phanh Moh hé s8 ma sat gitta banh phanh va ma phanh la f hiéu
suft khdp néi ban 18

Hinh 4-8: So d8 tinh
phanh hai ma hanh trinh daj.

2 Mph
TY m6 men phanh cé thé tinh duge lyc vong P = ————  (4-4)
D

Bé tao ra md men phanh trén hai ma phanh cic lyc ma sat Ti, T2
phdi thod man diéu kién:

2 Mph
F1 + 2 ——  (N) (4-9)
D
TRong d6: Fi1 = fN1 ;5  Fz2 =fN2  (N) (4-10)

Trén thanh ding hai lyc kéo & hai dAau ban 1é lé nhv nhau |,
nén hinh chiéu cla ching trén phuong ngang bing nhau va béng P1. TU
d6 cé thé viét phuong trinh mé men d6i vdi tdm quay cda cang phanh

nhu sau;
g cang phanh trai : Pr.1. = Nil1 - fNib (4-11)
O cang phanh phdi : P11 = Nzlz2 - fN2b (4-12)
K&t hop cac hé thic (4-9)s (4-12) cd thé tim dugc
Mpn (11 + fD)
NI = (4-13)
f.D. 11

Mph ('l + rb)
N2 - - (4-14)
f.D.11

Thay hé thdc (4-13) vao (4-11) ta dugc:
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Mon 170 - £1°
Py - (4-15)
fD 1.1
Giva Iyc P1 va lyc kéo S ¢b quan hé

Pie - Ss
e
Hay § Pi — (4-16)
S /
Cudi cung d€ tim dugc phanh (trong lugng Gu) viét phuong
trinh mé men d6i véi diém € c6 xét t&i hiéu sufit khdp bln 1&:
(Ge.d + Ga.n + Ge.m){ = S.a (4-17)

Trong dé Gs trong lugng dBi trong,
Gn  trong lugng nam cham dién tw,
Gt trong lugng tay phanh .
Cac kich thudc a,b,l,l1,e,h,s,d,m,n xem trén hinh 4-8

S.a I mn
=G4 = Gn G —
Md d d
PL ae n m
Hay G4 = ———— Ga — - Gt —— (4-18)
1ds d d

pé tinh toan lyc nha phanh, phdi chon dugc cubn day va 10i s&t
tlr theo nguyén 1y cong cda lyc hit 18i si&t t¥ trén hanh trinh h béng
cObng cla cac lyc phap tuyén N trén khe hd gitta m4 phanh va banh phanh
(€)

Pu h K!Z= N1¢€ +  Na2¢ (4-19)

O day c6 k€ d€n hitu sulit cla cubn day 181 L K ( théng thuong
K - 0,6+0,7), va hiéu suat cda khdp ban 1é

2Mph
Vi N1 + fN2
D
va Ni = N2 N
Mph
nén N = (4-20)
fD
Thay (4-20)vao (4-19) ta xac djnh dugc
ZMph £
Pu h= ———m (Nm ) (4-21)
fD Y K

TOm la{ loai phanh hal ma hanh trinh dai tuy tryc banh phanh
khéng ch1u uén  nhung vi k€t cdu kha ruom ra (nhiéu khdp loai thap
dé bj b1en dang) dd nhay kém nén it dung

BE khéc phyc nhimg nhugc diém trén nguoi ta da gidi quyét theo
ba huong.

MOt la khéng dung dsi trong ép phanh ma ding 10 xo ép phanh
(hinh 4-9).
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Hinh 4-9: Phanh hai ma hanh trinh dai 106 xo ép phanh.

Hai la khéng dung dién td md phanh ma ding thuy Iyc md phanh,

(hinh 4-10).

sy ﬂﬂﬂ v

By
=
=
=
=
=
z
2

RN

Hinh 4-10: Phanh hai ma

Ba la giadm bdt hanh trinh
trinh ngin) (hinh 4-11)  Sau day

2. Phanh hai ma hanh trinh
a. So dé céu tao va nguyén

thuy Ilyc md phanh.

cda loi dién tu (phanh hai ma hanh
sé nghién cltu ky hon loai phanh nay.

ngﬁn (phanhTK)
[¥ lam viéc {hinh 4-11, 4-12)
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Hinh 4-11: Phanh hai m& hanh trinh ngén
a,b,c - nguyén ly lam viéc d cdu tao

d loai phanh nay nam chém dién dugc dit trén cang phanh 1, d6i
trong Ga dugc thay bdng 16 xo § Iép trye ti€p trén thanh 7 vdi gia da
6, dai 6c 8.

Phanh thuong déng nhd lyc nén 16 xo S, théng qua gid kep 6 dai
8¢ 8 va thanh 7 kéo cang phanh 1 va 2 ép ma phanh vao banh phanh. LO
xo 4 cO tac dyng phy gidp cho qua trinh m& phanh dugc ém hon. Pai 6c

3 ¢O tac dyng c8 djnh va diéu chinh thanh 7 & vj tri thich hgp ;  khi
déng phanh = ddu kia cda thanh 7 phdi ti vao m4t trong cda thanh 10,
Muon md phanh phdi cho dong dién vao cudn didy 9 ; lac do

thanh cong 10 va tay phanh 1 Dbj hat  vao nhau m& w& phanh phia phdi
cho dén khi cang phanh 1 tiép xdc vdi di€m ti 11 Liac d& 18i tu thyc
hién dugc hanh trinh 3. Dong dién vén tiép tyc di qua cubn day ,
thanh 7 ddy cang phanh 2 sang trai m® wa phanh trai cho dén khi 1&i
sdt ti thyc hién hét hanh trinh 20,

b. Tinh toan lyc phanh  (hinh 4-12)
T m6 men phanh Mpn duong kinh banh phanh D,

: ta xac dinh
dugc lyc vong.



Mph

o
1

(4-4)
D/2
*
Lyc phap tuyén tac dung &
hai ma phanh

p
N1 N2 N=——
21
2Mph Mph ¢ I
— N ~ (4-20) 4 Aevvre o)
2D. 1 D.f T
Lyc dong phanh c4n co6 & h 718 NS
ddu cang phanh la v ’/{a
JD_— \_.\ N
Nl1 Mph |1 }N N |
P1 = - 1 \L
1 Df |
(4-22)

Lyc nén lo xo chinh la
Mn

Pc P1 + Pp + Hinh 4-12: S0 d6 tinh phanh
a Lo xo ki TK

Trong do

Pp - Iyc 10 xo phy , tuy theo kich thudc P, 20480 N,

Ma M6 men trong lugng ngam nam chdm (thanh cong )

a - Khodng cach ti tAm quay ngam dén thanh kéo ddy,

Cling cb thé tinh gin ding lyc 1o xo chinh theo quan hé
Pe  (1,141,15)P (4-24)

con lyc dién to m& phanh duge tinh tuong ty nhuv & phanh hanh
trinh dai, v&di chd ¥ khe hd 16n nh4dt gitta banh phanh va ma phanh la
hi 11
£ = — (mm) (4-25)
2 1
Trong do hi (0,840,85)hn la hanh trinh thyc t€ clda 18i sét
t hn lA khe hd gitra thanh ngang ham nam cham vdi 181 sit tu.

1V/ Phanh dai.
1. CAu tao va phin loai.

Phanh dai c6 3 bé phédn co badn la banh phanh dai phanh, va
cang phanh. Ngoai ra con c6 bd phén tao Iyc doéng md phanh, ~ bd phén
didu chlnh khe hd gira dai va banh phanh bd phan che chan bdo vé.
Pay la loai phanh thuong dong

Luc m¥ phanh , khi tdi nhd cb thé€ ding stc ngudi , & tai 1ém
hon c6 thé dung déi trong & t3i n3ng thuong dung lyc 1o xo,  thuy
lyc.

Lyc md phanh & tdi nhd c6 th€ ding s0c ngudi & tdi khdng 1dn
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1dm thuong ding cudn day dién (v khi tdi 1don thuong dung dién tu
hanh trinh ngdn hojc thuy lyc. , 2
Banh phanh thudng dugc ché tqo L thép dyc 30, 40, co the tgo
thanh g& Bai phanh thuong duge ché tgo bing thép Cé do lday ? = 25
mm va dugc 16t moL 10p amidng (lién két vdi dai bdng vit chim hodc
dinh tan chim ). , _
Trén hinh 4-13... 1a hai vi dy vé cdu tgo cda phanh dai.

Hinh 4-13: Phanh dai.
a. Phanh dai don gidn doi trong dong phanh, dién to md phanh
b. Phanh dai don gidn d6i trong ddng phanh dién tu md phanh
diéu khi€n blng Lay gat
c. K&t clu banh phanh va dai
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2. Tinh toan phanh dai.
a. Phanh dai don gidn:
MOt ddu dai cung
cang phanh ghép bin 1& vJi
gid con ddu kia cla dai
ghép bdn 1€ vdi cang phanh
tao thanh gdc O6m «o.

PAy la bai toan cho
trudc m6 men phanh Mph (ngugc
chiéu quay n) hé sé ma sat f,
cung cdc kich thudc (D,a,l,a);
xac djnh lyc déng phanh K.

Tuwong ty nhu & phanh 1
ma khi déng phanh lyc ma
sat F coi nhu tdp trung tai |1
diém tidp xdc vdi bdnh phanh
tao ra lyc vong P, nghia la

2Mph

F=P : (4-4) Hinh 4-14: So d8 tinh toan

D phanh dai don gian.

Xet difu kién cAn bing
Iyc cha dai ta cb6 quan hé:

Ty = T2 + F, (4-26)

Trong do

Ti1 - lyc cang & nhanh cang

T2 - lyc céng & nhanh chung

Theo cdng th?f dle

Ty = Tzae (4-27)
Thay (4-27) ¥§ (4-4) vao (3-36) ta dugce

Pe
T =

efu -1

(4-28)
P

T2

efa 1

Xét difu kiln cén bing mbd men cha cang phanh d8i v&i tam 6 ta
dugc lyc dong phanh
T2a P a
K = (4-29)
l e -1 |

%

Néu muén tinh luc m& phanh ciing c6 the ding phuong phap tuong
ty nhu & phanh hai ma (& day khdng trinh biy lai). :

Khi d8i chidu quay Iyc nhénp cing va nhanh chung d&i chd cho
nhau , khi d6 lyc phanh K tang lén ~ ° 18n Vi v8y phanh don gian
chl dung cho phanh mdt chiéu.



b. Phanh dai vi sail.

‘ Hai nhanh dai dugc
néi vdi cang phanh & hai
phia so vdi t&m quay cla cang
phanh.

Voi cach tinh  toan
tuong ty nhu trén , lyc déng
phanh xac dijnh theo  phuung
trinh

Kl = Trar - Tz2az2 =0

T2 a2 Trail
K =

fa
T2az2 T2a1e

Tz (az -are ) Hinh 4-15: So d8 tinh phanh
(4-30) vi sai

Nhin xét
¥ So séanh biéu thirc (4-29) va (4-30) ta thdy khi cing mbt diéu
kién tdi nhv nhau cing cac y8u td D,1,a,  nhu nhau thi Iyc phanh K
& phanh vi sai ludn [udn nhd hon & phanh don gidn .
¥ VI h@ S8 wa sat f khong 8n dinh va khi quan he a: a;era < 0
thi K<0. Lic dé6 phanh & trang thai ty déng hodc khbng diéu khién
duiyc pbd 1a mdt nhuyc diém cha phanh dai vi sai.

¢. Phanh dai tSng hop.

Hai nhant dai dugc ndi
trén tay don sao cho cac lyc
céng T1 tao nén mbé men cung
chidu (cung ddu) déi vdi tay
don.

Néu hai canh tay don
cda hai lyc Ti va T2 béng
nhau va bing a thi

Kl - Tia - T2a =0
(T1 + Tz2)a

K
1

P(ef + 1)a
K = , (4-31)
(e - 1)1

Hinh 4-16: So d8 tinh
phanh 16ny hop
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V/ Phanh ap tryc.
1. Phanh ndén  (phanh cdn)
Clu tao va nguyén 1y lam viéc

Bia 1 ¢c& mit cdn trong

(gbc ndn B) lép chdt ho3c then vdi

tryc cda co cdu ndng (hodc tryc
quay nao do) Bia 2 c¢& mit cébn
ngoai (cung géc nén B) 1dp 1dng
trén truc 4y va néi bdn 1€ vdi
cang 3 dé nhin dugc Iyc doc tryc A
tv lyc phanh P (hinh 4-17) Lyc
doc tryc A hudng vao bE& mit cdn
gdy ra Iyc ma sat trén dbd va tao
thanh m& men ma sat (chinh la mb
men phanh) chéng lai m& men xodn
Mx trén truc
A
Mne Mph = f
B
sin —
2
Trong dd:
f - hé s ma sat bé mit cébn

A - lyc doc tryc
B - gbc nén bé& mat cén
Rn + Rt

Rto
2
142 ban kinh trung binh cda
dia ma sat.

pé dim bdo an toan, md men
phanh phdi co quan hé.
A
Mpu = T Rev = kMx
B
sin —
2 (4-33)
Trong 4o

k 1a hé s6 an toan.
Mudn tdng md men phanh
nhung d8u cé han ché riéng gbc
tranh dinh bé mit cbn.

cd thé téng f,

Hinh 4-17: So d6 tinh phanh
non

.Rtv (Nm) (4-32)

Hinh 4-18 Phanh dia

A, Reb va giémoB :
B phdi chon khéng nhd hon 15~ dé
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2. Phanh dia. (hinh 4-18)

V€ céu tao va nguyén
1y lam viéc phanh dia giéng
nhu phanh cén chi khac &
day B = 180° (mdt phdng dia
thay cho d§ cén)

Mph ZfARtv = kMx

B€ tang khd niing phanh,

ngudi ta téng s& bé mit ma
sat bang cach dung phanh
nhiéu dia (hinh 4-19), lic db

Mpn = ZAfRew = kN,
z la s6 b& mit ma sat

Hinh 4-19 : Phanh nhiéu dia.

’ B.a- A\ r
V1/ Phanh ly tim diéu chinh té8¢c dé —¥diéu chlnh vin tdc.
1. Phanh ly tém ma.

Chu tao va nguyén Iy
lam viéc (hinh 4-20) m6 td clu
taoc va nguyén ly lam viéc cida
loai phanh ndy. Bia 1 ldp
then voi 1 trong cac tryc cda
cd cdu ndng Trén dia 1dp
cac ma 2 (hay con goi la qud
ning) bdng bdn 18 ¢4 dém 3
Khi tryc quay , lyc ly tém
tac dyng 1én cac ma  (qud
ning) ép cac dém ma vao mit
trong cla 6ng try 4 Trén
may o cla dia dit lo xo S mdt
dau cb dinh vao dia 1 con d4u
kia 1dp vdo bac 6 quay ty do.

O xo nay nhd bac 6 va cac
thanh 7 d€ kéo md 2 khéng cho
ti€p xGc vdi théan 4. Hinh 4-20: Phanh ly ta4m ma.

vai clu tgo va nguyén ly léq vi¢c nhu trén, logi phanh nay chl
han ché t8c dé khi tryc vugt qua t6c d6 quy dinh ndo dé ch khéng
thé gilt dugc vit treo ciing kh6éng di€u chinh dugc vdn tdc ha .vi
vy ndéi chinh xac hon ddy la mét bd didu chlnh vén té8c  Mudn gil
dugc vt nlng & d§ cao xéac dinh thudng phdi ding k€t hgp v&i loagi
phanh khac . .

pé dam bdo vin téc ha dugc mét cach diéu hoa s8 vong quay
cla tryc phanh khong nén thip hon 150vg/ph, quan hé gitta kich thudc
tay don nén lay trong khodng




khéng

Lyc chung cda 1o xo xo#n (3K) ghuﬁng 14y trong khodng 150+250N
Trong luong qud ndng cén cd d& dim bdo v4n t6c quay cla tryc
vugt qua trj sd n vg/ ph dugc xac dinh theo.

3047 g M a fb k
G [ ] ( + ) + K— | (N) (4-34)
m r 3R c c C
g la gia tdéc trong truong , (m/sz)
r la khodng cach t trong tim qud ning dén tim phanh  (mm)
R la ban kinh mit ma sat,(mm)
K 1a 1yc do 10 xo giy nén d€ kéo mOt qud ning (N)
f la hé sé ma sat gitta ma phanh va mjt trong cla 6ng try
V&i phanh sin cb cd thé tinh dugc s8 vong quay t6i da cla
tryc phanh
1
30 g Mo o
n = [ ( + b) + Kk ; (vg/ph) (4-35)
n 4 Grc ! 3R f

2. Phanh ly t&m dia (fanh dia &p tryc)
Hinh 4-21 md td cdu tao va nguyén ly lam viéc cla loai

phanh nay dia 1 va 2 ép hai

mat

dia 3 (co0 10t amiang) don

khudu 4 c6 d8i trong G & mot
ddu, 10 xo 5 di€u chinh dugc

lugng

phanh nay thuong lﬁy.Z = 246

cAn c6 d€ dim bdo vAn téc quay
clua tryc khdng vugt qua n vg/ph
dugc xac djnh theo céng thirc:

nén nhd bu 16ng écu 6
S6 lugng qud n3ng trong

Trong lugng mdt qua ning

g

3 Zg b 2M
Zzr a LY(Dn + Dt)fi

(N) (4-36)

r - khodng cach ti tém

quad ning dén tAm tryc phanh, (mm) Hinh 4-21: Phanh li tém dia

i - s6 d6i mit ma sat
K - Iyc lo xo ,(N)

I

Chc ki hiéu con lai gibéng nhu trong phanh i t4m ma va trén
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V&i phanh sdn cb c6 thé tinh duge s6 vong quay t8i da cia
tryc phanh
|
30 £ b 2M
n= [ + K ; ( ve/ph) (4-37)
n | ZGr a (Da+ D¢ )fi

Ap sudt trén bé mit ma sat dugc kiém tra theo cong thirc
a
4 2G6(n/30) T — - K

p = < [pl; (N/mm’) (4-38)

§4-3. Thiét bj lien hogp
dé d&ng va ham phanh

1. Kiéu tryc vit mang tdi (co cAu phanh ty diéu chlnh cb6 mjt ma
sat khdng tach roi)
a. SO d6 clu tago va nguyén 1y lam viéc (hinh 4-22)

Phanh g8m banh c6n 1 ché tao lién vdi tryc vit banh coc 2
cO mit cOn trong va con co6c 3 . Chidu rdng banh cbéc chon sao cho banh
cébc cb th€ quay ty do theo chifu ndng vat, con chilu ren tryc vit phai
chon sao cho ludn sinh ra lyc doc tryc hudng vé phia m&t cén .

Loncor

Hinh 4-22: Phanh ap tryc ty di€u chinh c6 mit ma sat khéng
tach roi
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Khi n&ng Vit Cho tryc vit quay theo chiéu nﬁng vat chuyen
déng se chuyén tdi tang théng qua b¢ truyén tryc vit sé ép hai b€ mit
c6n voi nhau , banh coc 2 se quay cung truc vit theo chiéu néng vit,

K&t thic qua trinh ndng vit cb6 xu hudng ha xu6ng do trong
lugng lam\quay banh vit theo chifu ha. Lyc vong trén banh vit se ép
mét\cén vao banh cdc lam banh coc c6 xu hudng quay cung tryc vit theo
chiéu ha vat  Nhung lic nay con coc da ti vao giu banh coc lai , vét
khong thé ha Mubn ha vA&t phdi quay tryc vit theo chiéu ha vit
thing dugc md men ma sat du trong bé mit cén ma sat  vat ha xudng

b. Tinh toan phanh

Cho trudc trong lugng Q, duung kinh tang Do hiéu suft

paldng +f, , bOi sudt paldng a,t! s& truyén tryc vit banh vit iev
hig¢u sudt tryc vit ‘{h,

Q
Lyc céng cap cubn 1én tang khi ha vit la To = 2
a
MO men do vAt ndng tac dyng l&n banh vit to md men tang
To Do
Mtv = Meg i tg = pr ntg (4-39)
2 2a
M6 men tryc vit
Mb v
Miv = ’ltv - — - 'Zp "Ztg tv (4-40)
itv 2aitv
M6 men phanh tinh toan 14y theo quan hé
Mph = k Mev (4—41)

Trong db k 1a hé s6 an toan théng thuong k = 1,2+1,3,
Lyc phanh A chinh la lyc doc tryc cla tryc vit c6 gia trij
béng lyc vong P clia banh vit:
2Mbv 2Me g
A=P =

p ffts (4-42)
Dbv Dbv Dbva
Nhin vao bifu thirc tinh A ta thdy
- Lyc phanh A ti 1é thuén vdi trong lugng vt néng
B4 chinh 13 tinh chdt ty diéu ch{nh cia phanh . ‘
- Cchiéu lyc phanh A khi nlng va ha vit kh6ng thay d8i vi thé
b& mit cén phanh luén ap sat vao nhau khéng tach rdl
- Phdi tiéu hao nang lugng khi ha vat aé khac phuc mdé men du.
Mh Mph - Mtv = Mtv(k “1) (4 43)
pe phanh lam viéc dd dd tin cly con phdi tinh ki€m nghiém
* Kiém nghiém diéu kién phanh
fD/2 _deb

>k tg (rA-¢) (4-44)
s1n B/2 2
* Kiém nghiém diéu kién ap suht
A
p- < [p] (4-45)
nDBsin B/2

Trong do:
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f hé s6 ma sat

D duong kinh trung binh mit cén

div  duong kinh trung binh ren tryc vit
A goc ndng ren vit

¢ - g0c ma sat tuong duong ren vit

k hé s8 an toan

B chiéu réng mit cén

[p] ap sult cho phép

2. Phanh &p tryc ty difu chinh cé mit ma sdt tach rdi (cd céu
phanh kiéu vit me)
a. So dd cdu tao va nguyén ly lam vige

O mét dau cda tryc vit me 1, l&p cb djnh dia 2 {é 14p 13ng
banh coc 3, c6 chiéu rdng sao cho con coc 6 khéng han ché banh coc
quay theo chiéu nang vdt ; mdt mdt bén cda banh coc tiép xuc ma sat

voi dia 2 con mit kia Liép xiGc ma sdt vdi dia 4 ma dia ndy ché tgo
lién khGi vdi banh rdng 5 Banh rdng niy wvia quay vua tinh tién theo
ren trong chuyéh d6éng v&i tryc vit me. (Chiéu ren cda tryc vit me
phdi b8 tri sao cho khi quay nd theo chiéu néng v4t ludn ludn dﬁy
bénh’réng 5 cung dia 4 di vé& phia banh céc). BAu kia «cda tryc vit me
cd 18p dai 8¢ 7 va vit 8 dé c¢d dinh khodng h& e (khodng tinh tién t&i
da cla dia 4 ).

Hinh 4-19: Phanh ap tryc ty di€u chinh c6 mit ma sat téch rdi

* Khi ndng vt : cho vit me quay theo chiéu ndng vat trén
banh rdng 5 bt ddu xuét hién mé men xodn lam né dich chuyén sang
trai ép vao banh coc = sau do,bj ép s€ quay theo clng tryc vit me
v4t dugc néng lén . ca” Kkhal

Két thuc qué trinh nang mé men ndng triét tiéu vAt bt du
c6 xu hudng di xubng do trong lugng bAn thin lam quay banh ring 5
theo chiéu hg , do d4 cung lam banh cdéc 3 mudn quay theo nhung lac
nay con céc‘6 da ti vao réng banh céc khéng cho banh céc quay vt
khéng ha qung dugc.

* Mubn ha vit phdi cho tryc vit me quay theo chiéu ha, l4c déu
banh réng 5 ding yén nén tryc vit me quay tuong d6i vdi nd lam triét
tiéu lyc ma sat va bé mit phanh t4dch ra, v4t ha xudng theo trang thai
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ty do cb gia téc. Gia téc nay truyén dén cic khdu chuyén déng. Trong
thoi gian ngén banh réng 5 se quay nhanh hon tryc vit lam cho banh

réng 5 chuyén ddng sang trai ép vao banh céc phanh dong lai, vt
ngung roi.

Nhung tryc vén t1ép tyc quay theo chifu ha vAt lam banh r#ng 5
lal chuyén déng sang phii qua trinh trén 14p lai tv d8u. Nhu vy

qua trinh ha vAt & ddy bao g0m hang loat chu ky vAt roi ty do va dimg
lai Juln phién nhau Vi ddy la mdt "qua trinh déng" kha nguy hiém
phy thuOc VAo kho&ng cach e vi vay ngUUl ta phdi difu chinh khodng
cach nay phu hgp dé gidm bot sy thay ddi vadn téc khéng déu khi ha vat.

b. Tinh toan phanh
- Buong kinh trong cda tryc vit me 14y theo di€u kién siic bén
cla tryc.
- S8 d4u m8i ren tryc vit me Ia z = 2+4
Goc néng cla ren thuong 14y o = 15%+20°
Ban kinh trong cla dia ma sat Rt chon theo yéu clu k&t cdu
ban kinh ngoai Rn = (1,241,6)Re.
Lyc ép cia dia theo chidu tryc khi phanh :
M
A (4-46)
rtg(a + ¢) + fRew

Trong do:

M md men do v4t néng gdy ra trén tryc phanh ,(Nmm)

r ban kinh trung binh cda ren, (mm)

@ GOc néng cda ren(d6) thudng thuong a = 15°+20°

¢ — pbc ma sat trong ren, khi lam viéc cb déu ¢ = 2°+3°

f hé s6 ma sat gita cic dia.

Rev - ban kinh trung binh cla Iyc ma sat {mm), néu ban kinh
trung binh & cdc dia ma sdt khOng bing nhau thi 14y Revz .

M6 men phanh cé thé tao ra dudc

Mph = fARtb ’ (4-47)
Phanh git dugc vit an toan néu diam bdo diéu kién
fiRev1 + f2Rev2 2 [rtg(a + ¢) + f1Reb2] (4-48)

fiva f2 hé s8 ma sat trén cac mit ma sat tuong ng vdi céc

ban kinh ma sat Rev1 va Rtb2 , ’
hiéu sudt phdn co ciu tw ddéng co dén phanh .

Khi ha vat cac mit ma sat sé tach rdi va qua trinh ha se
difu hoa néu md men ma sit Mz cla dia Ung vdi ban kinh Rev2 cO tri
s6 khodng 0,7+0,8M. Khe hd 14n nhat gilta cac dia ma sat e < 0,5+0,8 mm

Pifu kién ding dugc v4t dang ha la
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Rtb f
rtglo + ¢) (4-49)
k
k 1a hé s6 an toan phanh trong cd ciu nang, théng thudng & day
k = 1,2+1,3.

A
P - ; [pl (4-50)
TI(R | R t)

tA

Ki€m tra ap sudt trén b€ mit ren:
4A
P = 5 - < [pr] (4-51)
T[(d [ "d l)n

do, d1 - GUUng kinh ngoai va dudng kinh trong cda ren

[prl - ap suat cho phép trén b€ mdt ren, 2vdl vit bﬁng thep
dai 6c bing gang lay [pc] 5 SN/mm~ Vi dai 6c bing
ddng thanh 14y [pr] = 8N/mm

n - 86 vong ren trong dai ac.

*Nhén xét: So v&i loai phanh mit ma sat khdng tach roi loai
phanh nay co uu diém :
Khong phki tiéu hao ning lupng dé khdc phuc md men du khi ha
vat,
~ B8 mit ma sat cb thé 1Ay 1om hon .

Cch hai loai phanh nay déu co dic diém md men Aphanh ty diéu
chinh theo trong lugng vdt nang do do heé s an toan cb thé léy kha
nhé (k = 1,2+1,3).

3. Tay quay an toan
Théng thuong cac tay quay chi truyén mé men xo&n cho tryc.

Trong qui trinh s® dyng co cau nang , nguoi ta khéng cho phép dung
loai tay quay théng thuong 4y, vi néu cit bd lyc & tay quay thi v4t
nang ty roi xuéng.

Loai tay quay via truyén dudc md men xo¥n wia khdng ché dugc
vi tri géc quay cda tryc (tic la vi tri cda vit néng) khi cdt bd lyc
tac déng trén tay quay dugic goi la tay quay an toan.

Néu gén tay quay théng thuong vao txuc vit 1 trén hinh 4-18
hodc tryc v1t me 1 trén h1nh 4-19 ta dugc cac tay quay an toan. Trén
hinh 4-20 cung la mét kiéu tay quay an toan mit ma s&t tach rdi. Cac



Hinh 4-20: Tay quay an toan

cuong bitc ha vit

Tay quay 3 ghép ban 1é&
vOdi banh céc Lo xo nhip 4
14p ¢ dinh vdi banh coc
con ddu kia théng qua cang
tay quay ép dai vao banh
phanh (phanh thuong déng).
MGt ddu dai phanh ghép béan
18 7 v&i banh c6c , con dau
kia ghép badn 18 v&i cang tay
quay

Khi quay tay quay cung
chiéu ning , con coc 6 khdng
cdn trd banh coc quay, 10 xo
nhip 4 nho lyc ép gdy ma sat
gitta dai va banh phanh dén
ddong banh phanh 2 lam tryc
chinh quay theo chiéu néing
vat di lén.

Luc khéng tac  dyng
lyc vao tay quay, tuy trong
vit mudn kéo di xudng nhung vi

15

logai tay quay ndy dé&u cbd mit
dic diém chung 1a phdi tac
dyng lyc tay mOt chilu theo
vong lién tuc k& c& khi ha
vit. Vi vdy ching c6 tén goi
la tay quay an toan cuong
bi'c ha. Ngwyi thao tac
thuong chong mit mét mdi khi
s dyng loai tay quay nay

Ssau d8y xin gidi
thiéu hai kiéu tay quay an
toan ty trong ha vit (chl
cn 4n khéng cin quay tay
quay khi ha).

a. Tay quay an toan
ty trong ha vat kiéu phanh
dai.

N6 gOm banh céc 1 lip
1dng vOi may o cla banh
phanh 2 banh phanh nay ndi
citng vdi tryc co clu néng.

Hinh 4-21: Tay quay an toan ty
trong ha vAt kiéu phanh dai.

cdc gilt banh coc lai vAt khong di xubng dugc.

Luc mudn ha vAt
tdi 10 xo nhip 4 md phanh,
phanh quay

phdi 4n vao tay quay theo chilu ha d€ giam
trong vét
con dai va banh céc cung tay quay dimg yén).

ty ha xuéng ,{(kéo theo banh
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Nhan xét : Co clu ki€u ndy so v&i co cdu cubng ché ndi trén cd
W dién:
~ Chl cfin &n hodc kéo tay quay khi ha.
- T8¢ dd hg vit cd thé nhanh hon.
Nhuye ditnm :
Khd khdéng ché vi tri chinh xac lic ha
D8 gly va dap.

b. Tay quay an toan ty trong ha vit kifu ma sat khbng tach roi.
NO gbm banh co6n 1 dugc ché tao lién v0i banh rang dan cﬁa
cd cAu  banh ring 2 cd6 mit cbn trong, con coc 3 tay quay 4 l&p
trén doan cﬁng xén cha tryc lam v1ec va bac ndi 5. Banh rang - banh
con 1 dugc glU khong cho d1 chuyén theo chi&u truc nhd vong chén 6
Trén mét mut cbta banh 2 va tay quay 1 cO dat cac cht 7 va 8 lién
k&t v¥i nhau tung doi mOt bang 10 x0 9 , cO xu huong di chuyén tay
quay 4 trén ren vé phia trai quay theo chiéu néng vat,

Hinh 4-22: Tay guay an toan.

phia—t£4i va tao thanh lyc ép trén b& m&t cébn cha phanh.
Khi quay tay quay theo chifu nang vat, céac ch1 tidt 4 2 va 1l
cung quay theo , liac dd con cobc khbng nghin tr& chuyén d@ng nay.

Khi k&t thic thdi ky ndng , banh rdng - banh cbc 1 bat diu
quay theo chi€u ha v§t dudi tac dyng cla trong vt va kéo banh cbec 2
cung quay theo .  nhung banh coc 2 bj con coc gilt lai . Sy ha vat bj

nghn lai néu mod men ma sal Ma Lrén mdt cbn cha phanh 16n hdn md men

banh rang M Mudn ha vat khéng phai quay tay quay ma chi can de vao
tay quay dé¢ lam gidm ap lyc trén b€ mit lam viéc cha phanh va lam
gidm md men ma sat trén do chi t&i khi Mas S M,

Kidu phanh nay ¢b wu diém la pham vi didu chlnh tdc dd kha 1om
khi ha vat ma khbng phdi quay tay quay Nhugc diém chinh la dd tin
cay khong cao vi 1o xo bj yeu hodc dé gdy 4ot ngdt.
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Cach tinh todn hai kiéu tay quay an toan nay tuong ty nhu tinh
toan phanh dai va phanh ap tryc cb mit ma sat khong tach roi.

4. M3t s6 vin dé vé didu khidn phanh cla co ciu ning.

Phanh cda co Lau nang phél dugce thiét ké& theo yéu cau la an
toan va d€ thao tac Vi vdy ngudi ta thudng chon kléu thuUhg dong
Muén nﬁng hodc ha vaL déu phél m& phanh trong sudt qua trinh do

p& glél quvét mAu (huln trén R déi vdi co chu ning dén déng

béng tay ngUQ1 ta gin phanh  thuong dong  vdi co chu banh céc, trong
do tryc cd cdu nAng ndi clmg v&di tryc banh phanh con banh cdc
thuong lap 1dng trén tryc d6 dugc phép quay theo nang khong dugc

quay theo chiéu ha.

P31 le co cau din a6ng bang dién sy diéu khién phanh dugc
khong ché cung v&i déng ca dién sao cho khi md may theo chifu nAng
hodc ha vat thi ddng thai phanh cung dugc md va nguge lai khi LAt
may thi phanh dugc dong Ial Gidi phap chi yéu & diy la dung nam
cham dién phanh (kleu hut day tinh tién hodc hut day guay). Nhung nam
chdm dién phanh chi lam nhiém vy chdn gi®* con di€u chinh vAn té8c néng
ha thi phdi thong qua @iéu chinh védn tdc déng cd dién ma ldc ha vat
né lam nhiém vy nhv may phat dién.

§4-4. Cac budc t1nh toan thiet ke
co Cau nang

Sau khi da cé nhing kién thic co bdn vé co cAu ning cung cac
chi ti€t , cym chi tiét chd yéu va cac loai hinh ddn dbng may truc
ta cd thé tinh todn thiét k& hoan chinh co cAu ning (g8m 5 bd phén
chi yéu cda nd nhu da trinh bAy & chuong 1 §1-1), khi din ddng bing
dién cing nhu khi ddn déng bing tay . cho trudc tdi ning Q vin toc
nang Vn chiéu cao ning H va cac bd phén khac.

1. Trinh ty tinh toan thiét k& co clu ning didn doéng b¥ng dién :
~ % Chon so d8 cd cAu niAng hodic so d8 theo yéu cAu.
* Chon loai dAy théng thuong trong cd chu dén déng bing dién
diung cap , (vAn khdéng loai trit khd ning dung xich ).

.= % Theo sd d6 treo vit xac dinh lyc cang lon nhAt Smax tai
nhanh cudn 1én tang (hodc dia xich) khi ndng vAt (cong thic 1-12),
tinh hiéu sudt paling Vlp (céng thic 1-13).

- # Tinh va chon kich thudc day,

" % Thiét k& hodc chon mdc theo tiéu chudn va kiém tra sic b@n
cha méoc  Thiét ké khung treo moc va kiém tra sic bén cac chi tiét
chju lyc cia khung moc :

(/. * Tinh cbng suAt can thiét khj chuven dong &n djnh Vn, chuyén

vé cuomg d6 danh nghia néu chn va theo katald so bd chon ddng ca
(cOng thic 2-8, 2-9) hodc
QVn
N = iy (kw) (4-52)

60.1000?[
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Trong do
Q - trong lugng tdi néng, (N)
Va - vdn t8c néng, (m/ph)
- hiéu suiL o clu
# Tinh t1 s6 truyén chung LU tryc déng co dén tryc tang
Ndc
io

7
nt
Ndc - sd vong quay danh nghia cda déng co , (vg/ph)
ne - sO6 vong quay cla tang (hodc dia xich), (vg/ph)
Vn.da
n._—. (ve/ph) (4-53)
Do
va  van L6¢ nang, (vg/ph)
a - b&i suAt paléng
Do duong kinh danh nghia cla tang, (m)
* Ki€m Lra déng co dién vé€ nhiét, theo cbng thac 2-8, 2-9.
* Kiém tra qua tdi cho déng co dién theo c¢éng Lhic 1-24
’ Trong truong hgp cén thiét phdi chon lai ddng co vdi céng
sudt cao hon mdt bic va tinh lai ti sé truyén.
# Tinh m6 men phanh (xem §1-3) , chon va tinh phanh xem (§4-2)
* Theo io tinh céng sudt cdn truyén va cac théng s6 khéc
thiét ké (hodc chon) bé truyén trung gian,
*# Tinh todn céc chi tiét con lai trong co clu nang nhu cip déu
cap lén tang tryc va tryc 6 tang Vv.v...

2. Trinh ty tinh toidn thiét k& co clu ning din dong bing tay.
Khi tinh toadn thiét k& co clu ndng déin déng bing tay con

cdn s6 liéu vé& s6 cbng nhan lam viéc & co clu néng.

Trinh ty tinh toan nhu sau:

# Tw (U dén.6 ging nhu myc 1.

* D tinh md men trén tryc dan , cbéng thic (2-1).

¥ 8 tinh t1 s6 truyén chung L@ tryc ddn dén Lryc tang (hodc
dia xich)

Mug
io = —— (4-54)
Mp ’(0
Trong do
Smﬂx DU
Mg (Nmm ) (4-55)

2 Mt

Qt— hiéu sudt cla tang,
1, hiéu sudt clda bd truyén cd Lthé wdc lugng theo so
dé da chon.
¥ (9 Tinh vén téc nidng vat (cbng thac 2-2)
* (O Chon va tinh phanh (xem §1-3), chon va tinh phanh (xem
§4-2).
x* 4] Theo io va cac théng s6 khac tinh toén thiét k€ bd
truyén trung gian.
¥ (12) Tinh toan cac chi Li€L con lai trong co cdu ndng nhu c§p
diu cap 1én tang tryc va & tryc, v v...
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CHUONG 5: CAC €O CAU PHOI HQP
CUA MAY TRUC.

O’mav tryc ngnn: co' clu nﬂne. tuy theo didu kzén lam viéc
con dupyc b& tri mdt s6 co cAu nhw co ciu di chuven ,  co cdu quay . co

cAu thay dSi tadm viri Nhuhg co' c8u nay cling rit phong phii da dang
& day chi gidi thidu mdt <o cd ciu dic trung.

§5-1 CO cau di chuyé
chay tren duong ray

1. Puong ray
, a. Buong ray dd may: 1La loai dudng ray thuomg d4t trén nén

d@t da trén tu&n% hodc trén cac k&t cAu kim loai dé cho toan bd co
cdu di chuyén chuyén dich phia trén dé Loai ray nay thuong cé céc
tiét dién (hinh 5-1):

- Hinh cht nhdt (hinh a)

Hinh vuéng (hinh b),

- Hinh cht* T (hinh ¢, d , e), trong d4 hinh c la hinh loai I

thong dyng ; d.  la loai hinh cht I dic chiang.

- M .
]_.%_m lfj"-ﬂ_ Eii (%rq [f* \

( el)

ﬁ
—r

Hinh 5-1: Cac loai dudng ray phan theo tiét dién.

b. Buong ray. tTeo may
Loai nav thuang
dugc bd tri & khoAng  trdng
trong khéng gian nhd cac try
hoic treo moc , toan bd co
cdu di chuyén déu dugc treo ~J;ELHEL
phia dudi duong ray  Loai E¥¢~~-“
nay thuong co cac Liét dién
cht T hodc chr I (hinh 5-2).

/rzzrlqd‘r
TAt c3d cac loai duong a)
ray ding trong may truc déu
dugc tiéu chuin hoa.

Hinh 5-2: Budng ray treo may.
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2. Banh xe.
a. Clu Lao va phdn loai
May tryc di chuyén trén dudng ray nhd vao banh xe
Dya vao két cldu  banh xe duyc chia thanh hai loai
+ Logi ¢O go (hinh 5-3a,b; hinh 5-4a,b,d)
+ Logi khéng c¢b6 god (hinh 5-4c¢).
- Dya vao hinh dang chia (hanh
+ Loai hinh try {(hinh 5-3a, 5-4a,c)
+ Logi hinh c¢én (hinh 5-4b, 5-4b,d).
- Dya vao dgng tiép xGc v&i dudmg ray chia thanh
+ Loai tiép xtuc duong (hinh 5-3)
+ Logi tiép xGc diém (hinh 5-4). ,
V4L liéu ché tao banh xe thudng la Lhép, co khi la gang  chat
ddo  vanh banh xe cb thé boc cao su hodc vdi ép Banh xe cung duyc
tiéu chuén.

|

b—m— f, -
L
—_—

o
Hinh 5-3: Banh xe tiép xlc Hinh 5-4: Banh xe tiép x0c
vdi ray theo dudng v@i ray theo diém.

b. bdc di€m Linh Loén.
Cac kich thudc cla banh xe duge ki€m tra theo Ung sudt dép
xuldt hién trén b& mit tlép xuc glua bamh xe va ray.
*. B8i vOi loai banh xe tiép xdc v3i ray theo dudng lai chia
ra hai truong hgp:
vai banh xe duge kep chdt trén  tryc khong Lthé Xoay tuuong
dbi vOi mit phéng vubng goc vdi tryc

]
oa = 0,418 f PE/br < |o4a] (5-1)

Trong do

b,r la ch1eu réng b& mdt lam viéc va ban kinh banh xe (mm)
Gd ing sudl ddp cyc b6 cho phép cla vit 1iéu banh xe



- 81 -

2
| ‘ (N/mm )
P - tdi trong tinh toin banh xe.

e
it

] Kb Pmux (5_2)
Pmax - tdi trong 1dn nhit co th€ xudt hién trén banh
xe trong t rvong hdp bat lgi nhﬁt (N)

¥ - hé s6 tinh toan dén sy thay d8i cda tdi trong
Kb - hé s8 tinh toan dén ché dd lam viéc cﬁa cd céu
E mé dun dan héi tuong duong cla banh xe va ray
2E1 E2
E= —u (N/mmz)
E1 + Ez

- VOi banh Xe quay ty do trén tryc va co thé quay mbt gbc
tuwong d8i vdi mi t phéng vudng goc tryc.

PE

Od 0,342 < [od] (5-3)
T

br (0,5 - f — )

v b

A /. ’ . A ’ . A7 a
* PO1 vOi banh xe tiép xuc diém vOi ray.

Od = m _— < [o4] (5-4)
J ¢ max

Trong dO ¢max - ban kinh cong tuong dUUhg 18n nhAt r 18y trj
s6 Idn hon trong hai trj s6 ban kinh t1ep xuc , (mm)
T ban kinh banh xe (mm)
Imin
m hé s6 phy thudc ban kinh tuong duong
Tmax

c. Hién tugng "gim nhém" dudng ray
P56 1a hién tugng ray bj mon 18 ch6 khéng déu do ma sat giua
thanh banh xe va duong ray PAy la hién tugng hong rdt phd bién cla
dudng ray Nguyén nhdn phat sinh rdt phirc tap nhung chd yéu do
Ray khéng song song
- Banh xe khéng déng déu v& t8c do (khéng déng toc)
- Kich thudc banh xe khéng béng nhau .
.. NOi chung h1en tugng nay kho khdc phyc triét d€, song cd thé
lambing cach ché tao banh xe co két cdu mit trong cda thanh banh 1dn
hon chiéu réng ray hodc dung con 1&n phy kep l&n mit trong cia

duong ray.

3. Lyc can chuyén déng cd cdu di chuyén (duong ray).
Lyc cdn chuyén déng bao gbm lyc cin tinh va lyc can déng
W Wt + Wa (5-5)
a. Lyc can tinh Wt
#¥ PAi vdi co cAu dit trén hai ray (clu l%n va xe l&n) lyc
can tinh xac dinh theo hé thic:
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We = kWi t W2 t W (N) (5-6)
Wi~ Iyc cén do ma sat lin va ma sat 8 tryc
ki- hé s8 k€ d€n ma sal thanh banh xe vdi ray, ki phy thudc
vao loai banh xe loai 8va L] s& khodng cach banh xe va khodng cach
tryc ki 1,2 + 3,2 (tra bdng).
W2- lyc c¢dn do d8 déc cda ray
W3- Iyc cdn do gid gy ra
. Cac lyc Wz, W3 chl xudt hién & may tryc lam viéc ngoai troi ;
ldy d&u (+) khi W2, Ws nguyc chiéu chuyén ddng 18y déu (=) khi w2,
W3 cung chiéu chuygn ddng.
¥. Tinh lyc W,.

2(p + fd)
Wi = (Q + Gx) (N) (5-7)
Dbx

Q - trong lugng vdt ndng (N) |
Gx- trong lugng co cau di chuyén (xe lan hodc clu lan), (N)

- hé s8 ma sat lan u phy thudc vao dudng kinh banh xe
logi ray H=20,3+1,4 nn. .
f - hé s6 ma sat trugt trong 8 phy thubc vao logi &

f = 0,015 = 0,10
d dutmg kinh ngdng 6 Lryc 1&p &, (mm)
Dbx  duong kinh banh xe, (mm).
¥, Tinh lyc W

W2 a (Q + Gx); (N) (5-8)
@ hé sé &nh hudng d6 déc dudng ray

a = 0,001 + 0,002.
¥. Tinh lyc W3

W3 = kq (]"'x +Fv) (N) (5_9)
Trong do:
ki hé s6 can khi déng hoc ddi vdi dan va cic dam kin
ke ¢ 1,4; d6i v@i buBng lai d6i trong day ching
ke - 1,2, )
q - ap lyc gi6é tinh toan, (N/m" ) (tra bdng)

Fx - dién tich chju gid cda co cdu di chuyén ; (mz)
Fv - dién tich chju gié cda vt nang; (m )

¥ PAi vdi co clu di chuyén xe mdt ray Ivyc cln tinh dugc xéc
dinh theo hé thuc.
We = Wi + W2 4+ Wi + Wa + Ws + W (5-10)

Wi, Wz, Wa  xem Lrén cdng Lhac 5-7, 5-8, 5-9; v&i sy cha y:
1. Tinh Wi khi pu  0,340,5mm, f = 0,03+0,07.
2. Tinh W2 vdi a 0,002,
3. Xem Wa 0 néu mdy tryc phyc vy trong nha.
w4 fyc cdn do ma sat thanh banh xe vao ray tinh
theo ¢bng thae (hinh 5-5)
) h
Wa (Q + Gx)f'1 — (5-11)

r



83

f1 0,17 hé s6 ma sat khi trugt trén
banh ray
h khodng cach tv diém tiép xic

thanh banh xe v&i ray dén

diém ldn cda banh xe h  AM

(mm)

T ban kinh trung binh cda banh
xe, théng thuong h/r = 0,4+0,7.

Hinh 5-5: Tinh lyc
ma sat thanh banh xe

\WS Ivc cdn do trugt ngang khi xe bi xién léch so v&i duong
ray (hinh 5-6) dugc tinh trén doan dudng thing va trén doan dudng
cong phin biét nhu nhau.

Hinh 5-6: Xe l&n trén dam chu I.

R 9
+ Trén doan duong thang

J
W's = (Q 4Gx)f1 (5-12)
\ . B+r
d - tong khe hd hai bén thanh va duong ray, (mm)

d = K k
B - khodng cach tryc giuva hai banh xe, (mm)
r - ban kinh trung binh cda banh xe, (mm)
+ Trén doan duong cong vdi ban kinh cong trung binh R, (mm)
B

w's = (Q + Gx) 1 (5-13)

2R
Trong trudng hgp dudng di chuyén xe c6 nhing doan thgng va
doan cong , cAn tinh d&n cd hai trj sd w's vaw's réi a4t tri s6 1én
vao cbng thitc (5-10) dé& tinh lyc cdn chung.
We Lyc cdn do trugt hinh hoc cla banh xe hinh cén, (N)
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(r1 ra)
W7 (Q + Gx ) [ (5-14)
2(r1 + r2)
ri, r2  Ban kinh 1&n va ban kinh nhd cda banh xe hinh ¢6n
Trong trudng hgp tinh todn so LA ¢ thé ding trj s8 trung binh
cho lyc cdn chuyén ddng trén dam cda thép chlr I bdng 445 % trong
lugng xe l&n va vAat ndng.

b. Lyc cdn déng ( lyc cdn quan Linh). , )
Trong thoi ky md mdy khdi déng, trén co cAu xudt hién lyc
cdn chuyén dong do quan tinh kh&i lugng vat néang.
Q + Gx \'4
Wqr = (5-15)
8 ti 5
g - Gia téc trong trudng , (m/s’)
v - Van téc di chuyéh, (m/s)
ta~ Thoi gian m& mdy, (s)
4. Piéu kién bam.

Co cdu phdi dugc kiéfm tra vé di€u kién bam dé€ trénh hién
tugng trugt cda banh xe trén ray . Khd ndng trugt tron cla banh xe
khéng x8y ra néu lyc tiép tuyén 1dn nhdl Paax tac déng tai chd tiép
xic cda cac banh xe didn v&i dudng ray khéng 1dn hon lyc ma sat cida
banh xe vdi ray

Pmax £ F (5“16)
Bé dim bdo an toan phdi kiém tra cho trudng hgp md may khi co
cdu khéng c6 vét ndng va thudng tinh theo hé s6 an toan bidng hé thic:

Gy f’
kv = - > 1,2 (5-17)
d d
C
W Gaf + Gx
, Db x g
Ga Téng ap lyc lén cac banh dan khi khéng cbd vat néng
f' Hé s6 bam cda banh xe vao ray d6i v&di may tryc lam viéc

ngoai troi [’ = 0,12, lam viéc trong nha f’ 0,20, dudng
ray co6 rdi cat f' 0,25,
W Téng lyc cdn chuyén déng xe l3n (hodc méy tryc ) tinh
theo céng thic (5-6) hodc (5-10) khi khéng cé vat nlng voi
Q _ 0 va ldy dau (+).
Gx, f, d, Dbx ~ nhu myc & trén.
g Gia tdc trong trudng .
a m Gia téc di chuyén khi mnd may khéng ¢b v4t ndng vdi gid
thiét van téc di chuyén bién déi déu.
v 2
aw o (/s
60l =
v - van téc di chuyén xe 1&n hodc clu truc , m/s
t°w- thoi gian m& mdy khi khéng cb vat ndng (s).
Xe cung cé khd ndng Lrugt tron khi phanh. Vi vdy cing phdi kiém tra
di€u kién bam néu khi phanh v&i thdi gian phanh vugt qua nhing qui
dinh cho phép Lic db dung hé thic:



Gaf’
ke = - 21,2 (5-18)
a ph .
Gx - W
a . ’ g v
a ph Gia tOc phanh khi khéng cd vt ning ﬂ(ph = —
. 60t ph

8]
W t Ldc can tinh chuyén dOng cha xe khong cd vit nang.
t° ph - Thoi glan phanh khéng c6 vit nang.
76ng quat ma ndi khi kiém tra diéu kién bam cdn phai h&t sirc
1inh hoat va ph&i tinh toan kh1 thi DAt 1gi nhic.
5. Qua trinh md may va phanh
~ M6 men md may di chuyén cba co clu khi cb vat nang.

Mn = Mt + Mai + Ma2 (5-20)
Tuong ty nhu & co cAu nang, ta cb:
Wt Dbx
Mg  ——M la m6 men tinh do lyc cdn tinh
21 gy ra trén tryc déng co.
(GX + Q)Dzhxnnl
Ma1 = . la m& men déng do quan tinh khéi
3751 tm lugng ph8&n di chuyén.
B ZE(GiDi 3n1
Ma 2 la m& men dong do quan tinh cac
375tm chi ti€t miy quay
We Db x (Gx + Q)Dzhxnl BZ(GiD %)m
Mn + > + . (5-20)°
21 3751 tm 375tm
- M6 men phanh khi.cé vdt ning
Mg =-M¢ +Mar + M a2 (5-21)
We Db x (Gx + Q)Doxni B2HGIiD T)ni
Mf = + 3 + ,(5-21)°
21 3751 tn 375tm

Khi phanh khéng cé v4t nfng thi phuong trinh tinh toan vAn nhu
trén, chl khac la Q = 0.
6.Nhitng chii ¥ khi chon ddng cd cho cd clu di chuyén.

Phuong phap chon va kiém nghiém déng co cho co chu di chuyén
cling tuong ty nhuv phdn chon d6ng co cla co clu nAng , v&di sy chi ¥
chon theo cdng sudt co chu co mang vt néng chuygn déng &n dinh &
cudng d6 CP% cda ban thin co clu néng.

Mt(. Nb x Wev
Nt (kW) hay Nt (5-22)
9550 60. 1000
Mt téng md men tinh cda cac banh xe (Nm)

Wy -~ tong Iyc cAn tinh
Nex - SO vong quay cﬁa banh ﬁe(vg/ph)
v - van tdc co cau di chuyén (m/ph)



INbx =
Db x
- hiéu sudt clda co cdu di chuyén. \ o

Te ne chon duge ddéng co, sau dé tién hanh kiém nghiém diéu
kKién md may va diéu kjén bam.

Phanh cla co cdu di chuyén duge chon theo yéu cdu khéng x4y ra
hién tugng Lrugt tron trong thdi ky phanh (neu khéng cd yéu céu dic
bi¢t vé& ¢dng nghé han ché€ trj s6 gia téc ham); cac lyc cdn khi tl?h
cho mé men phanh dfu khéng mang vat ndng (nghia la Q - 0),  khéng xet
Ldi ma sat thanh banh.

\
[ ]
t ph o
60a ph ,
v, - vén t6c di chuyén (m/ph)

4 ph — gila t&8¢c ham n/s, lgy theo badng 5-1.

Bdng 5-1: Trj s6 gia L6c ham nén ding.

Y 4 . s . A [N [8] 2
T1 1é s6 banh din so Tri s6 gia téc ham a pn (m/s”)
vOi sO® banh bj dén.

Khi hé s6 ham ’=0,12[Khi hé s& ham f’=0,2

100% 0,90 1,50
50% 0,45 0,75
25% 0,25 0,40

pSi v&i cAc mdy tryc nhip 1. > 20m,cac may tryc ldp rédp va may
tryc chd kim loai 18ng thi tri s6 gia (6c hidm cln ldy gidm di 1/3 so
vdi s6 liéu trong bang va ldc dd khéng cdn ki€m tra vé€ lyc bam khi
phanh.
7. Kléﬁ nghiém hlen tugng cOng hudng.
Co cAu di chuyén thudng phdi s& dung tryc truyén kha dai |,

d€ phat sinh cOng hudng cln phdi kifm nghiém nd theo s8 vong quay
toi han
320 »° E J |
Nth i ve/ph (5-23)
7l y
Trong dé : 1 chié€u dai tryc tinh toan, (mm)
£ md dun dan héi vaL liéu lam tryc, (N/mm )
J md men quan tinh cla i€t dién tryc (mm )
m kh6i lugng don vi chiéu dai cda tryc  (kg/m)
G
m= —
2 gl ’
A thoéng s6 dao dong riéng cla tryc phy thudc

vao k&L clu kep chit ddu tryc ; 14y theo bdng 5 -2
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Bdng 5-2: Théng sb dao dong riéng cla tryc X.

K&t eiu ndi dau true 2.

P A’/JU;IJ nor (L/ﬁg ‘

F— _ 2.2%
= e | e
A I')r‘_'ﬂ fl/l:’i(] /\:"';)' ety
r‘;fHDT: —ﬂIU:‘T"_—';L,: Bepokol T e l 318
= e “""f“iD;’
Abip rong ALIp A (ung
(= 0= = Al

— -

Truc sé lam viéc an toan khi s6 vong quay n cla nd

quay td&i han 1t nhat la 1,2 14n tdc la
Nth
> 1,2
n
B& tinh toan sd bd cod thé dung cong thic
d
ntn = 1210 ve/ph

2
i
d — duong kinh tryc ,(cm)
| - chiéu dai doan truyc (m)

8. Trinh ty tinh toan co clu djch chuyén (b&ng dién)

cic sb liéu ban dau:
Sg a8 co chu vai cac kich thudc cén thiét
~ T3i trong may truc Q, (N)
- Trong lugng co cu di chuyén Gx, {(N)
Van téc di chuyén v, (m/ph)
Ché d& lam viéc cla co chu.
Cco ciu co the duc tinh toan theo cac butc sau:
1. Xac dinh kich thudc banh xe.
2. Chon so b$ dong cd dién
3. Tinh t1 s8 truyén ctia bd truyén.
4. Kifm tra ddng cd theo diu kién md may
5. Tinh md men phanh, chon va tinh phanh
6. Tinh cbng suldt cén truy€n  chon bd truyén
7.

Tinh cac cd cdu con lai.
§5-2. Cd cau quay

1. Mot s6 cd ciu quay dién hinh

nhé hon s&

(5-24)

pd md r6ng pham vi hoat déng cla co clu ndng trong mét
g ngang & mot ban kinh xac dinh ngudi ta si dyng cd cAu quay: O

cd 3 hinh thic co ban.



a/ CGL va dan chng quay,

vi dyu trén hinh 5-7

53

Lhudme dung trong ¢dn tryc cdt quay,

4 7 2

: o

7 7 7

| Z Ly — 7

o=y b —_— 7 .
;; A ' (L= ~ = Jﬁm /VA : ! e il %

- 7 d . hY / 1
g fid ] J 7 )\/427////

- 7 ’ 4
P 7, b ‘s

% Z ‘ 3

1 e, ) e
7 77 | 7

e 7 s LI

Hinh 5-7: Co céu quay voi

linh 5-8: K&t cau
J ~ \ o A
S Lrén va dudi cbha oot

s ///7777// /7/7/97///

£

~
f\

\

cHt va dan cung quay (cln tryc cdl quay)

Loc db & phia dlnh c6t phdi bd tri
ot & do chju lyc ngang, con & phia chén
c@t phél Lo Lri mdl 6 dd chju lyc ngang
va mot q chén thu lye  doc codt (xem hinh

5-8) O Lan c¢d Lthé la o Lrugdl vai tf 16

N
[/d tuong d6i  1én (hinh 5-9a) hoqc o b1
long cau hai day (hlnh 5~9u). O as va &

chdn phid dudi nén bé tri gdn nhau theo 3
phUdng an Lrén hlnh 5-9b,c
- O t rugit dd + O tregt chan

(o Lhén hinh vanh khan)

R

- O Lrugt dd + O 1&n chéan
) (O lén long clu hal day)
- O lan dd + O idan chan (& long cau)

N

NN

-

Ilinh 5-9.

Cac phudng an k&L Ciu & Lya Lian cOl quay.
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b. COt ¢ dinh dan quay.

‘ Hinh thic nay thuimg ding & cin tryc cét ¢6 djnh vi dy
hinh 5-10

linh 5-10. 6t ¢6 dinh dan quay.

A7 1 A ’ A A ’

O tya & phia dinh cdt b thé s& dyng mdt trong 3 phuong an
twong ty nhu & chén c¢6t cda hinh thic cdt  quav nhung Lthudng ding &
trudt vdi xa ngang cd dinh nhu hinh 5-11.
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tngr =yl simg,
2 * Mat phing ngang 2
Fmax
Vo Mat pl)a‘f)g (fr.':m_] Vinar
2 J 2
!anar

Hinh 5-11: Xa ngang cod dinh 8 tya trén

con & phia chln cbt vi cb duong kinh khd 16n nén thudng dung
con lan tya quay nhu mdt trong hai phuong an sau (hinh 5-12) .

Hinh 5-12. O dudi cda hé théng tya yuay cidn truc v&i cot c6 dinh
a. 4 con lan ; b. nhiéu con l&n

c. Ban quay (hay mAm quay hqéc vong quay) .
Khi phin 1on cadc chi tiét mady tryc ( tre c&n ndng va v4t
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ndng) dudc b6 tri t4p trung sao cho trong tém cla ching & vi tri thdp
va 6n dinh, céch truc quay khéng Xa, c6 th€ ding hinh thitc ban quay

h?y mam‘quay hodc vong quay vi dy nhu cén tryc cdng, xe cin ciu
Vi dy hinh 5-13,

Hinh 5-13. C&n tryc ban quay (m&m quay).

A

0 tya quay lic dé cd dang ban quay hay vong quay nhu trén hinh
ve 5-14.

Hinh 5-14. Cac phuong an b tri O tya dang ban quay.

B phan dgn d6ng cta ca cﬁu quay rat da dang trén hinh 5-15
la mHt kiéu cd clu quay diéu khi€n bing tay . 9 day néu dung phuong

4n banh ring &n khép trong (hinh b) thi it bj héng hon.
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Hinh 5-15. Cg cdu quay dan doéng béng tay.

Trén hinh 5-16 la m6t kifu cu ciu quay diéu khién bing dién.

Hinh 5-16. Co cau quay dén déng b§ng dién.
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, Néu bo phin dfn déng khong quay theo dan thi cé th€ ding hé
banh réng thuong (ngoai hodic ndi tifp hodc truc vit banh vit ). Néu
bd phén dﬁq ddng quay theo dan thi chl cé banh réng 1én c6 dinh , con

cac chi tiét quay khﬁc trong bd truyén sé chuyén ddng hanh tinh
quanh banh réng 1én Aay.

2. Xéc dinh md men cAn quay.
P81 vai tryc chinh mS men tinh can quay dugc xac dinh
theo hé thuc:
M M t M2 t M3
Trong do :
Mi - md men cdn do ma sat trong hé théng tya quay.{Nm)
M2 - m& men cdn do d6 nghiéng cda mit nén, (Nm)
M3 - m& men cdn cla gid , (Nm)
M2 va M3 cO ddu (+) khi ngugc chiéu quay,
cd diu (-) khi cung chiéu quay (thudng xuAt hién khi cén
tryc lam viéc ngoai troi).
a. Tinh M
M1 phy thudc vao co cAu quay va hé& théng tya quay
¥ VOi cln tryc cot va dan ciung quay (hinh 5-17)

; (Nm) (5-25)

di d2

Mi Hif + Haf + Mv ;3 (Nm) (5-26)
2 2

Hi va H2 - phdn lyc ngang & & trén va & dudi, (N)

QL + Ga

i = H =

h
V  phdn lyc ding & & dudi ;(N)
V Q+G

Q - trong lugng vat nang ; (N)

—ip——— —JL
Q

G trong lugng toan bd co chu
quay, (N)

f hé s6 ma sat trong 8 tryc

M - mA men ma sat tai 6 dudi do
phdn lyc vV gdy ra, (Nm)

di, d2 - dudng kinh 14p 6 tryc
trén va 6 tryc dudi (m)

hinh 5-17. Sd d6 hé théng tya
quay cta cdn tryc cdt quay.



ds
- Vdi 8 lan My VS (Nm)
2
ds
V& & Lrugt pdl bing My VI (Nm)
3
due
V&I & trugt gdl vanh khian My VI (Nm)
2

# V&1 can tryc cdL ¢d djnh dan quay (hinh 5-18)

Hinh 5-18. Su d8 hé théng lya yuay cla cin tryc vdi cdt ¢d djnh.

QL + Ga  Gdb

h

Y Q +G + G
G Trong luyng phan quay cda tryc
Gd Trong lugng déi trong

Cach xac djnh qéc dai Lugng ca M1 & day clng tuong ty nhu
trén chl cdn luu ¥ két cdu cla 6 tya quay.

b. Xac dinh M2. (Hinh 5-19)
= (QL + Gele + Gylg)sinw, (Nm) (5-27)
Trong do:
Ge trong lugng cdn va cac bd phan khéu trén no.
Gq trong lugng phan quay (khéng ke trong lugng cln )
lc khodng cach L@ trong Ladm can dén Lryc quay
Iy khu&ng cach llon& tdm phdn quay dén txuc quay

@ - « goc nghiéng cda cén tryc ( phy thudc vao mit nén hodc
goc nghiéng ton nhét cho phép khi Lhiét ke)
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Hinh 5-19. Anh hudng clda d6 nghiéng mit nén
d6i vdi md men cédn quay.

c. Xac dinh M3
M3 q(Fvl + TFrai F2a2) (Nm) (5-28)

Trong do:

q ap lyc gio tinh toan ,(N/mz), bdng_ 5-3, 5-4

Fv  dién tich chju gid cda vAt ning (m2)

Fi1  dién tich chju gid cda cAn va cac thigt bj trén xe, (mz)
F2 - dién tich chju gi6 cda phin quay , (m")

L t4m v&i clda cln ( k€ ti t4m quay dén méc ), (m)

al,a2 khodng céach tU tryc quay dén diém dit lyc tuong img

F1,F2, (m)

Bang 5-3. Ap lyc gid 1&n may tryc & trang thai lam viéc (N/mz)

Pic diém phép tinh May tryc & céqg Cac may tryc
va cAn tryc néi khac

- Tinh k&t cAu kim loai cac cd

cdu va tinh dimg vimg cta may tryc 400 250
~ Tinh cbng sudt ddng co 250 150
- Tinh sic bé&n mdi 50 50

¢

! ’ A ’ o, n A3 L. 2
Bdng 5-4. Ap lyc gid 1én may truc & trang thai khéng lam viéc(N/m )

Chiéu cao tinh [0+20 20+40 |40+60 60280 804100 [>100
tue mit dat,(m)

apluc 1000 1150 1300 1500 1650 1800
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3.Xac dinh md men cdn quan tinh. )
Trong khi quay do m& may va phanh, co ciu quay con chju lyc
md men quan tinh gﬁa cac khéi lugng gquay quanh tém tryc.
(GD )q ng

Mgt = (Nm) (5-29)
375t

(GD")q t6ng m6 men vO ling cla cac tiét mdy quay quanh tém
cén tryc (Nmz)

Nq - s6 vong quay cla cén tryc trong 1 phdt ,(vong/phit)

t - thdi gian m& may hodc phanh ,(s), xem bang 5-5...

Bdng 5-5. Thdi gian md may va phanh co céu quay, (s)

Tam v&i xa nhat 5,0 | 7,5 10 15 20 25 30
dén tryc quay l(m)

Thoi gian m&|tmin 1,0 1,5 2,5 4,0 | 6,0 8,0 10,0
may hodc

phanh t (s) |tmax 4,0 6,0 8,0 10,0 | 15,0 | 25,0 | 30,0

4. MGt s6 d¥c diém khac trong tinh toan co cdu quay.

Qua trinh md may va phanh dugc tinh toan vé co bdn tuong ty
nhue & co clu nang nhung & ddy phdi chi y phdn khdi lugng tham gia
chuyén d6ng quay quanh tryc chinh cda cén tryc M6 men phanh cd thé
xac dinh theo cbéng thic. q

g

lph
kph 1,1 - He s6 t1nh dén quan tinh 16 to dong co dién va
cac tlét may quay khac trong co clu.

Mpnh = Kph(~- M1 + M2 + M3 + Mqti) (Nm) (5-30)

iph Ti so truyén tu tryc dit phanh dén tryc quay
cln céu
1q Hiéu sudt co cau quay

*.Phdi ki€m tra gidi han cla khdp an toan theo mé men gidi han

1
Mgh 1,15 (M1 + M2 + M3 + Mg:t) ; (Nm) (5-31)
ikh. kh
*.Phdi kiém tra diu kién ding vimg cla can tryc khi ndé lam
viéc & ngoai troi.
, *. BOng co dién quay vOi Cq% clda cd clu dugc chon theo céng
sullt tinh khi co cdu chuyén ddng 6n djnh.

5. Trinh ty thiét k& co clu quay.
a. Co cdu didn déng bing dién Nhing s8 liéu ban ddu d€ tinh
toan la:
- Sa d8 déng hoc cla ca clu cung v3i hé théng tya quay
v@3i céac kich thudc hinh hoc cn thiét.
Nhing trong tdi va tdm vdi tuong ing cda cdn tryc
Vén t6c quay cda cén Lryc
Ché dé lam viéc cla co clu

cung
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Trinh ty tinh toan nhuv sau:

1. Xac ?inh $1Ch thudc clda hé théng tua quay theo cdc budc:

= Xac dinh cac tdi trong tac dyng

- Chqp sd b cac kich thudc

- K{ém tra khd ning lam viéc diéu chinh céc kich thudc da
chon néu cén.

’ z.’Chon so bd dong co dién, cb céng sudt danh nghia (vdi

Ch%) 1dn ldn‘hdn cdéng sudt tdi tinh khodng 3+4 1&n

3. Tinh t1 s6 truyén cda bd truyén

Nac

iq =
9 nq
4. Kiém tra dfng co dién v& m6 men md may theo cac budc :

7’
A

- Xuat phat t goc quay khdi d6ng ¢ rad 1én nhiat cla cin tryc

¢ ‘. o A T ’ n
(d6i v0oi ché d§ nhe ¢ = rad, ché d§ trung binh ¢ rad, ché
12 9
T
d6 ning ¢ = rad), tinh toan thdi gian md miy téi da.
6
60y
ta = (S)
ThNq
Tinh m8 men m& may yéu clu theo cdng thirc
2
Ma (G D’ )qni B 22(GiD )ins
Man = + . + (5—32)
iqg g 375i qtm 375tm

Mq tOng md men tinh cin quay  (Nm)

iq  tl s6 truyén chung cla cd ciu quay

a9 hiéu suAt cd clu quay

ni - s6 vong quay tryc I , tryc déng cd ,(vg/ph)

Cac ky hiéu khac nhuv da trinh bdy & trén.

- Tinh m6 men m& may cda déng co theo cac dic tinh trong katald

- Kiém tra diéu kién Masc > Mmyc Néu difu kién nay khéng dat
thi phdi chon lai ddng co khac cd md men md may cao hon va 13p lai
budc 3,4

s. Tinh toan mé men phanh chon va tinh phanh

6. Theo iq,cong sudt cin truyén va cic théng s6 khac tinh toén
thiét ké (hodc chon ) bd truyén trung gian.

7. Tinh céc bé phén con lai trong co cdu quay nhu khdp an toan,
banh rang ch6t, cac chi tiét trong hé thdong tya quay.v.v...

b. Co clu dén dong bing tay Nhung s8 1iéu ban d8u cén cb :
So d8 ddng hoc clia cd clu cung hé théng tya quay va cac kich
thudc hinh hoc cén thiét.
Nhitng tdi trong va toa d6 trong t4m cln thiét thudc phdn quay
cla cén tryc ’
S& c¢dng nhdn lam viéc vdi co clu quay
Trinh ty tinh toan
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1. Xac djnh cac kich thudc cda hé thdng tya quay (gidhg nhu
phdn co ciu dén déng béng dién)

2. Tinh ti s6 truyéfn cda bd truyén theo cac budc

- Tinh 16ng mé men tinh cidn quay Mq, (Nm)

- Tinh md men tinh trén tryc Lay quay, (Nm)

Mp = mkPR , (Nnm). (2-1)
Tinh t] s8 truyén theo cong thic
Mq
ig =
Mp Yq

3. Theo iq, Mq, Mp tinh toan thiét ké& bé truyén trung glan,
4. Tinh todn cac bd phdn con lai trong cd clu quay (O day
thuong khdng dit phanh va cac khdp an toan)

A" .

§5-3. Co cau thay doi tam voi

1. Khai quat:

T&m v&i R nhu da trinh biy & bai m& ddu , la khodng céch tu
duong tam cda mdt méc hang (duong tac dyng cla tdi néng Q ) dén tém
quay cla cén tryc  NO la mdt trong nhing chl tiéu danh gié khd ndng
lam viéc cla céln tryc M3t khac trong quéa trinh s¢ dyng néu dam
bdo difu kién tich s6 QR = hdng s6 va nhd hon mdt gidi han nao dd (do
diéu kién dimg viung cda cén tryc quy djnh) thil nd con cho phép khai
thac c6 hiéu qud tinh ning cla cln tryc.

T&m hoat déng theo hudng kinh cda cln tryc cb6 thé thyc hién
thdng qua cac bién phdp sau diy:

a. Di chuyén xe l&n trén ddm cong xon

b. Thay d8i géc nghiéng clia cén théng qua hé théng paling nang
cén

c. Thay d6i chifu dai cén bing hé thdng thuy lyc

d. Thay d6i gbc ngh1eng cla c&n cung béng hé thdng thuy lyc

Cac phuong an c,d, c¢6 wu diém 13 k&t clu nhd gon nhung doi hdi
d6 chinh xac cao trong ché tao va lép rap, thuung img dyng trong co
clu cé tfm vdi nhd nhu mdy xic may gat ( & diy khéng nghién ciu).

Cac phuong 4n a,b,  tuy cé két clu cOng kénh , nhung don gidn
dé ché tao , pham vi thay 661 tdm v3di kha réng , nén dugc Ung dyng
kha réng rai trong [thye té . Sau ddy chl trinh bdy cich tinh toan hai
loai co cdu thay dsi tém le nay

2. Tinh toan cd cfiu thay d8i tdm vd&i theo vi tri xe lin bing

day keo’(cap hojc xich) (hinh 5- 20)

Thyc chat phep tinh toan & didy «cung tuong ty nhu & co cau
di chuyén vdi sy chd y duang tdm tryc banh 4, 5 kéo xe l&n d&u c6
dinh trén dam ddy vong qua hai banh nay cé hai dfu c6 dinh trén xe
l&4n tgo thanh mét vong kin ; cac puli 1, 2, 3, cla cod clu ndng quay
ngugc chleu v&i chiéu quay cla cac banh 4, 5 nhung duong tadm tryc cida
ching ¢b6 cung vén t6c v&i xe lén ( tlc la cung vin td8c day kéo).



Hinh 5-20. Tinh toan thay d8i tdm v&i theo vi tri xe l&n

Téng lyc can tinh téc dyng lén xe 1&n

We = KaWi1 + W2 + W3 + F1 + To 5 (N) (5-33)
Trong do:

ki,W1,W2,W3 - xem cOng thic 5-6

F1 lyc cdn sinh ra t¥ chuyén déng ngugdc chiéu

cda cac puli na?g
Q(l-n (1t 1 )
FI =T1 - Ta - (N) (5-34)
sud) (1 - %*
a la bdi SO cla paléng ndng vat
N hiéu sudt cda rong roc hay puli (bdng 1-1)
To - lyc phy gia do d6 vong cda didy kéo (cap hodc xich) gy
ra
ql .

To = (N) (5-35)
8y

3 trong lugng 1mét déy keo, (N/m).

lq khoéng cach 1on nh&t ti banh ddn dé€n xe lin ,(m)

y - d6 vong cho phép ddi voi day kéo ,(m), thuong lay

1 1
y = [ - lq hay y (0,10 + 0,15) m.

30 50
M6 men cin co trén banh didn (banh 5)
Wt Qo To Do
Ma = ; (Nm) (5-36)
2 2
Do ~ duong kinh banh didn , (m)
Ta, 12 hiéu sudt cda cac rong roc 1,2

céng sudt tinh yéu cdu d81 v&di déng co cla co cAu tinh theo

cbng thic
Ma nd
Nt 3 (kw) (5-37)

9550 " 4c
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na S8 vong quay yéu clu cla ban dédn dugc tinh theo vgn
t8¢ di chuyén cho trudc v(m/ph),

\'

nd = (ve/ph)
TDo

7)(— hiéu su%t ca céu di chuyén. )

Phép tinh kiém tra an toan bam & day khéng cln thiét . )

Phanh trong c¢d clu nay dugc tién hénn tinh toan dam bdo géu
dugc xe ladn tai chd khi tién hanh néng ha vét voi hé s6 an toan
k 1,2

M6 men phanh cdn cd trén banh dén (banh 5)

Do

M4 = 1,2 (Tpn - To) (Nm) (5-38)
2

Ten = ( Wi + W2 + W3 + F1 + To) , (N) (5-39)

Neu phanh d3t & tryc th nhdt cla co cdu thi m8 men phanh dugc
tinh theo cbng thic

Mphd'de Do "Ll’lz M ac

Mph = 1,2 (-Wi1+W2+W3+F\ ) ; (Nm)
idc 2idc (5-40)

3. Tinh toén co clu thay d8i tém vdi bing hé théng paling ndng cén

Trong tinh toan c¢d thé cdé nhing phuong phap khic nhau nhung
déu sk dyng nguyén tic tinh cho nhitng gdc nghiéng khac nhau cda cén
ning , cb mang tdi ho3c khéng mang tdi va coi cac lyc khi ndng (ha )
cdn d€u t8p trung tai tdm puli ndng b6 tri & ddu mit cin nlng trong
doé gbm co:

- T4i ning Q

- MOt phén trong lugng cén qui ddi vé diu cén

- TAi trong do gid gdy ra (néu cd)

- Lyc cdng cap nang téi

- Lyc céng cap ndng cén

- Lyc doc tryc cda can néng

a. Xac dijnh lyc trong théng cén bing hoa d6 lyc ta hay xét
co cdu nang cin trén hinh 5-21,
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Hinh 5-21. X4c dinh lyc trong hé théng ning cén.

Sa? khi co{ cac lvc déu t4p trung & dfu cln nAng ta cb
phuong trinh cln bing lyc

- - - - -
Gc

Qo + + T 4+ Tc 4+ § =0 (5-41)

2

? ?

Trong phuong trinh véc to nay ta co.

-

Qo - trong lugng vit nang va dé mang biét dugc cd trj s6 va
phuong chiéu

-

Gec/2 - trong lugng cln nédng qui v& diu cidn ( & diy coi nhu déu
cdn trén chju mét n¥a trong lugng cén), lyc nay cing xac dinh dugc
hai yéu td.

-

T Lyc trong diy cap palang nang tai cd tri s6 duge xac
dinh nhu & co cau néqg y co phuong theo phuong ddy cap di vé tang
ning cdn con trj s& la 4n can tim.

bl g
S Lyc doc tryc thanh nang cin phuong da xac djnh

tri s6 la 4n cén tim.

Nhu viy phuong trinh 5-41 co th® gidi dugc bing phuong phap vé,
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nhu hinh I, 11 & 80c¢ phdi hinh 5-21

Néu tinh dén lyc quan tinh sinh ra trong qua trinh m& may hodc
phanh dé& ndng hodc ha cln Lhi bai todn cing dugc gidi tuong ty (phep
ddng tinh hoc cda nguyén 1y may). Lic dé6 lyc quan tinh trong chuyén
déng nlng cln tinh theo c¢6ng thic

— -

Pqt = - mn ap , (N) (5-42)

Trong d6 mn - khéi lugng tham gia chuyén déng néng can (tinh
todn qui d8i v& ddu cén ndng), & day

Qo + Ge/2
Mn (5-43)
24
—-»
ap - Gia téc ddu cén cd phuong trung v3i cap néng
cdn trj s6
mntDe 2
khi md mdy a i (m/s™) (5-44)
60acictu
N1 De
. ph 2
khi phanh a |, = ; (m/s ) (5-45)
60dc1ctph
ni S6 vong quay tryc débng co nlng can (vg/ph)
ac, ic BOi suldt va tl s6 truyén cla co clu ndng cln
Dc - buong kinh tang ndng cén, (m)
tm - Thoi gian md may , (s)
tph - Thoi gian phanh, (s)

b. Xac dinh lyc trong hé théng ndng cin bang phuong phdp gidi
tich. Vi dy xét co cdu nlng cain nhu hinh 5-22
Lyc xult hién trong ddy cap paléng néng cén
Se = S1 + 82 + S3 {5-46)
Trong do:
Si Thanh phédn lyc do trong lugng vat néng dd mang va trong
lugng cln gly ra trén cap nang cén
Qoa1l + Gcail
S1 i (N) (5-47)
b
Qo Trong lugng védt ndng va db mang , (N)
Ge Trong lugng cidn nang (N)
Sz Thanh phdn Iyc do tdi trong gid gdy ra trong day céap
paladng nang cén

WiH1 + W2H
S2 = ; (N) (5-48)
b
Wi, W2 - TAi trong gi6é tac duyng 1én cdc dién tich chju gid
cda cin va cla v4t ndng , (N)
S3 - Thanh phan lyc do lyc céng diy cap ning vat tac dyng
vao day cap nang cén
Sv C
83— 3 (N) (5-49)
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Sv .~ Luc cdng cap ning viL  (N)
Ng?ai ra tronp Lhdi kv md mAy v phanh fye quan tinh ciing
gdy cho cap ndng cin thanh phin luc
pqt.L
S4 — —— . (N) (5-50)
h
Trong db

Qo + Ge(la /1)’
pqt =

ar 3 (N) (5-51)
24

2
Ge{(L1/L) Trong luyng can thh toan quy asi vé d4u cén ,(N)
at Gia téc Llcp tuven d4u can, (m/q ). Gia t8c nay

xac dijnh theo gia té8c paling ndng diu cin nang
(hinh 5-22)

at ap sin ¥ (5-52)
Wy P, ap - Gia tdc nang dlu cén xem

el chng thirc (5-44) va (5-45).
|

* Tinh todn lyc nfng cAn cb ph&i hop vdi

/] quay cin.
5 | ,
v 0 Luc do Iyc xult hién trong day
"5 ' < cAp paling ning cfin la
- 1 '
o GC / . E
2 6 , Se = S1 + S2 S3 + Ss (5-53)
N/
: SV s
=, ‘7/ , T : S1, S2, Sv, - nhu & trén
1 ~ J/ l
i / . .
¢ ] Ss -~ Thanh ph&n lyc 1y tém do
CJ ’ khédi lugng thAn cadn va khdi lugng vt
a 9 nng,d5 mang gAy ra tac dung 1én cap
1“144ﬁi paling ning cén
Hinh £.22 $o'dd fur R
o 5598 brntoan he - Pilli + Pall
Ss (5-54)
b
Ge 5 .
Vi Pr ng (a+a) Iyc ly tdm cla cdn  (N)
900
¥
Qan
1 T — lye Iy tAm ctia vat néng va d& mang, (N)
2
A00-n qll
Ng vAn t6c quay cia cén trgc , (vg/ph)

R = o + ai khoAng cach tir véit nlng aén tryc quay (tAm v&i)(m)
Hl, H, a, a1, xem trén hinh 5;22 ’
Ngoal ra trong Lhoi ky m& may va phanh . trong co cAu nﬁ”%
cung xudt hién Sa do lyc quan tinh Pqr  cla khé i lugng vAt néng a0
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mang va kho i lugng ban than cadn nhu da trinh bdy & trén
¢. Qua trinh md may va phanh

Phuong trinh chuyfn déng cda co cdu trong thdi ky md may
nang cln co dgng tudng ty nhu & co cau ndng

Mu Mt + Mg1 + Mu:2 (y-29)
M md men nd may cda doéng co (Nm)
SoDe
Mi ——————  —— md men tinh do cac tdi trong tinh gy ra
2acic Y ¢ trén tryc déng co, (Nm)
Ma1 wé men déng do quan tinh kh8i lugng vat
ndng, d8 mang va khdi luing cda cén_gly ra trén tryc dong co
L1~ )
Sa D¢ [ o t+ Ge 5 ] mb .
L.
Mg1 = 2
2acic | - 3758 cta M
B :8(G1D ?)lnn
Md2 -— w6 men déng do quén tinh khdi
375t lwgng cAdc tidt midy quay trong
co cau nang gly ra trén tryc dong
ety (Nm)

Sc lyc trong pa ladng ndng cén
Sa lyc trong paldng nédng cin do quan tinh cla kh6i lugng vat
ndng d mang va ban thin can.
., 1, hiéu su%t chung cla co clu ning can
1= [P‘ 72“ Toe ot '[,,L - hiéu suat paling nlng cén
e = hiéu sudt tang ndng cédn
% - hiéu sudl bd truyén co céu
we — hiéu sudt bdn 1€ cla cén.
Cac ky hiéu khac da néu & cac myc trén
Phuong trinh chuy€n dong cla co clu trong thdi ky m& miy ning
can viét cho tryc dbng co nhu sau:

L
2
Sc¢De [Qu + G ——— ] niDe
2 2
L § ES(GiD i)ini
Mm + P +
2acle 3754 ¢i clu 375tm

Thoi gian m® may khi ndng cadn  (s):

2 LZl 2
BE (GiD i)im [Qu + Ge ; l niD
L.
tm + — " 5
375(Mm ML) 375 (Mm Mt.)a cl .

Phuong trinh md men khi cln hg dén vi tri th4ip nhét:
Mph =M1 + Muat + M u2
Néu phanh ddt & truc déng co thi:
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Lzl ’
ScDe 'Lc [Qo + Ge ; ] mbD .

Mon = + 70 +
. 2 2
2acic 3758 ci’ctpn 375tph

B }E(GiD ?)Inl

Thoi gian phanh khi ha c&n dén vj tri thAp nhat

-~

L1
2
B> (GiD i)im [Qo + Ge ; ]ch2
1.
tph = + 7LC
N L) 2 .2
375(Mph M t) 375 (Mph - M t)a cl o
d. Chon dbéng co va phanh.
*/ BOng co .
B chon dong co dd céng sudl lam viéce cdn xult phat tu

lyc téng tac dyng 1én pa l4ng ning cln Sc, nhung lyc nay thay asi tuy
theo vi tri cda cdn VI vAy phdi xac dinh céng sudt trung binh binh
phuong theo tri s8 lyc trung binh binh phugng Muén vAy ta phdi lam
nhu sau:

Ph4n thanh nhifu vj tri clda cln tuong Ung cac godéc nghiéng Bi,
B2,B3,... va Xac dinh IUF[té dyng 1én pa ldng néng cin tuong (mg &
cic vi trinay l1a Se¢, S ¢, ..., S c.(hinh 5-23) tit d6 xac dijnh trj
s& trung binh cac lyc nay

Hinh 5—23. So d8 co cAu paling ning cén.

) It It 111

S + 8 S + S
Stbi : Sth2 = LIRS
2 2
cac luc nay tac dyng trong khodng thoi gian ti, ta, ta, ... d€

chuyén cln tir vi tri I sang vi tri IT, 11 sang IIT,...
Trong c4 thoi gian t thay d8i tlm v8i Lmax dén Lmin,lyc trung
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binh binh phuwong tac dyng 1én paling nang cén

2 2
S toiti + S tb2t2 + ...
Sta (5-3)

v t

Céng sudt trung binh phuong yéu cdu ddi vdi déng ca dién trong
thdi gian nay la:
St Vp
Ntp = —m8 7 (kW)
1000 ' ¢
v - van t8c trung binh thay d6i t&m vdi
60(Lmax Lmin)
v = {m/ph)
t

Tri s6 trung binh cda thdi gian thay déi tam vdi va vén téc
trung binh dugc cho trong bang (s ~é6). '
c - hiéu suit toan bd cla cd cdu nang cén
Theo trj s6 Nto cé thé tién hanh chon déng co dién Sau db
phdi kiém nghiém theo
@ Khd ndng qua tdi.
Mimax £ Mdcmax
hay Simax Dc

£ Puax Mdn

2acic ’lc
Bangs drj s6 trung binh cla t va ve d8i vdi mdt s8 loai may tryc
Loai va cbéng dyng Thoi gian thay déi Vén téc trung binh
may tryc tam voi t ,(s) thay d8i tém vdi v
(m/ph)
Cén tryc chan cdng (9dc dao) 18+30 50+60
Can tryc chan cong(lap rap) 60+65 20425
Cén tryc ndi 12041200 —
Can tryc thap 254120 4430
Cln tryc 6 to 5430 6+35
Can tryc 6 td ban van ndng 74360 1+10

@aax h& s6 qua tdi 1én nhdt cla ddng co ( theo Katald)
Man m6 men danh nghia cda ddng co tinh theo s& vong quay
danh nghia va c6ng sudt danh nghia.
Ndn

Man = 9550 (Nm)

Ndn

@Kiém nghiém thdi gian md miy Ung  v&i lyc tngldn nhit Scmayx
thc dyng trong paldng nédng cin khéng nén vugt qud 5+6 s.
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*/ Phanh.

Theo qui dinh v& an toan co cfiu thay d8i tdm vdi dugc
trang bj phanh cé hé sé an toan khéng nhd hon 1,75,tlc la
Mph = kM phmax (Nm
vdi k 2 1,75 - hé s8 an toan phanh
M¥phmax - m® men phanh |&n nhAt khi ha cdn  (Nm)
Néu phanh dit & vi Lri th® nhAt cda cd cdu Lhi
SCmﬂ.x DC q

t
M phmax

2acic

Scmax - lyc clng cap néng cin 1dn nhdt trong paldng ndng cin,
khéng tinh dnh hudng cla lyc quan tinh va lyc ly tém.

M6 men phanh tinh dugc cln kiém tra lai vé thdi gian phanh sao
cho khdéng vugt qua 4 + 5 s

e. Trinh ty tinh todn cd cidu thay ddi tam vdi.
%/ Cd clu din ddng bﬁng dién
Nhing s& 1iéu ban diu cin cé dé tinh toan :
S0 d6 ddéng hoc cda co clu va so d8 hinh hoc b8 phén cén
vdi diy dd cac kich thudc cdn thiélt
- Trong tAi cdn tryc & cac t4m vdi tuong ung
- Trong lugng badn thin can, trong lugng db mang
- Van téc quay cin truc ’
- Thoi gian thay d8i tAm vdi td Lmax dén Lmin
- ché& d6 lam viéc clda ca chu.
P& don gian hoid cho thié&t bj thuong chon diy cap ndng can clng
loai va cung dudng kinh va cung loai vdi dAy céap ndng vit,
Trinh ty tinh toan nhu sau: ‘
1. Xac dinh so d8 paling ning cAn. Mubn vdy trudc hét phai
hét phdi tinh bdi suét
Scmax k

Sd 7 pc

k - he s6 an toan tinh day cap
Sa ~ lyc kéo dit diy cap (theo bing tiéu chuén )} (N)
ﬂpc - hiéu suvAt cla pal#ng nang cin (udc lugng).

ac

Tri sO ac tinh dugc ph%i qui tcon thanh s8 nguyén Sau’ dd cin
clt vao ac vita tinh dugc kiém tra lai sUc bén cla diy cap , néu khong
dd thi t#ing ac lén 1 don vi tinh lai hiéu sudt paling ning cénp

,. Tinh cAc kich thudc co bdn cla tang ning cln , kich
thudc rong roc ]ay theo rong roc co cau ning vt Xac djnh hiéu suét
cha tang¥¢. ) L » , ’

5. Chon déng co dién theo cbng sudt cén thiét theo cac budc:

- Tinh lyc trung binh binh phuong tac dyng 1én paling ndng cén

- Tlnh van téc dau nang cén ’ \

- Ubc lugng bdi suét bd truvén hiéu suidt bdn 1€ va tinh
hiéu sudt chung cla cd cdu nang can
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- Tinh c6ng sull Lrung binh binh phuong cla ddng co dién theo
cong thucB-58a can ¢ vao dé wa chon dong co
a. Tinh t1 s8 (ruyén cla bé truyén
Nac
loc
It ¢

nac - s& vong quay danh nghia cia déng cd  (vg/ph)

60Vpac
Nte = —— s6 vong quay cla tang nang cén , (vg/ph)
D¢ ’
s. Kiém tra dong co dién vé khd nang qua tai tlc thoi va vé
thoi gian md mady Trong truong hgp cén thiét kiém tra dong co vé

nhjét tuong ty nhu & co cau nang
6. Tinh md men phdnh theo céng thug hodc chon va t1nh phanh
‘ 7. T t! sé truyen ioc, cOng Suat dong cd Nén, va cac théng
s& khdc tinh toan thiét ké (hoéc chon) bd Lruyén.
8. Tinh cac chi t1et con lai trong co céu ndng cén nhu cép
dau cap lén tang tryc va & tryc tang cac rong roc di ddng va co
djnh, v.v...

%/ Co cAu didn dong bang tay Nhing s6 liéu cin cb d€ tinh toén.
- S0 d6 déng hoc cla cd cdu va so d8 hinh hoc b8 phdn cln vdi
cac kich thudc cln thiét.
- Trong tdi cén tryc & céc tdm vOi tuong Ung
- Trong lugng bdn than can, trong lugng do mang
- 86 cbng nhan lam viéc
Trinh ty tinh toan nhu sau:
Budc 1 va 2 gidng nhu co cdu ddn dong bing dién
3. Tinh md men 16m nhdt trén tang nang cin

SC[IJBX DC

Mtc (Nm)
2acelie Yur
4. Tinh m& men trén tryc din Mpc
MLC
s. Tinh tl s8 truyén cda bd truyén i =
Mpc 7.¢

6. Tinh md& men phanh . chon va tinh phanh
7. Tinh toan thiét ké LO truyén
g. Tinh cdc chi tiét khac con lagi trong co céu.
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| CHUONG 6
CAC THIET BT NANG BON GIAN

Cac thidt bj nén@ don gihn thudng dung  d& ning chc vat pham co
troqg lwong khdng 1ém Lim hanh (rinh nhd , va thudng dugc sl dung
nhiéu frong cong tac 18p rap slta chira . Bic diém cha cac loai may
ndng nay la kich thutc nhd ,  trong lwtmg bAn thin khéng 16n 1im k&t
cdu gon nhe  thutmg thiy nhidt 13 kich. tovi paling.

§6-1 Kich

Kich Lé thidt bj nlng lam vidc Lheo nguyén ¥ "doi" vat to
dudi 1én . CAu tago cha nd edm hai 1O phan co bdn: mdt bd phan cd dinh
va mdt phan di dong cod chuyén dong tuong d6i védi  bd phln c¢6 dinh B
cao néng ding bing khodng cach thav ddi tuong d8i giltta hai bd phan db
( thuong khéng qua 1 mét).

Kich thuong cé 4 loai: Kich tryc vit kich thanh rdng, kich
khi ép va kich thuy lyc.

1. Kich tryc vit.
a. SO d8 cAu tao (hinh 6-1)

Kich gébm vé kich 1, tryc
kich 2, con a6i 3, dai 6c 4 va
tay quay S, trén tay quay lhuong
bd tri cd cAu cbe 6.

b. Nguyén 1y lam viéc

Muén nang ha vit, ta
luén kich dudi vat nAng va quay
tay quay theo chiéu thuén Tryc
vit wvira quay vira chuyén dong tinh
Lién va 1én phia trén va nang vit
di 1én Nhd co cAu banh cdéc ta
c6 thé diéu chinh dugc chiéu ning
ha theo § muGn va cing nhd co clu
nay ta chl quay tay quay trong
mét goc nhdt dinh ma  khong cAn
guay tron vong.

Ifinh 6-1. Kich tryc vit.
Lyc Lac dyng 1én tay quay lac:
PoQ tg(x +w), (N) (6-1)
Q - Trong lugng vl niing (N)
» — GOc nAng cla ren \ ‘
¢ - GOe ma sal pida Lryc vit va dai éc. ) ’
Tém lai kich trye vit c6 clu tao don gidn dé ché Lao va su
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dyng, tdi trong ndng nhd (@ 0,2 + 5 tan), chiéu cao nadng nhdé (H
0,25 + 0,65m),

2. Kich thanh ring.

a. S0 d8 c&u tao (hinh
- 6-2).

Kich gbm than kich 1,
thqnh rang 2 di chuyén 1én
xudng & dau trén thanh rang
14p con d¢i 4, & ddu dudi gén
v3i vlu 3 d€ ndng chc vat & vi
tri thép cb trong lugng nhd
bang 1/2 trong lugng v4t trén
dlnh 4 Cic banh rdng truyén
dong 5 va tay quay 6.

b. Nguyén ly hoat dbng.

Khiqquay tay quay 6,
nho cac banh rdng truyén déng
ma thanh réng 2 di chuyén lén e
xudng aé né&ng ha vit.

P& gilt vt nang & d6 cao nhit Hinh 6-2. Kich thanh ring.
dinh , trén tryc din con dugc bd tri
cd clu banh cbc 7.
Lyc tac dyng lén tay quay cén thiét dé ndng vat xac djnh theo
cébng thirc
Qd

2Riq,

Q TAi trong néng

d Buong kinh banh r&ng an khdp vdi thanh ring.
R Ban kinh tay quay

i - Tl s8 truyén

q_— Hiéu sudt cda co céu.

(N) (6-2)

c. Nhan xét: Kich thanh réng cd cdu tao don gidn d& ché
tao va d& sl dung nhung tAi nang cling khong 1ém lim (Q = 2+6
thn ), hanh trinh nhb.
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3. Kich thuy Iyc (hinh 6-3).

a. Clu tao va nguyén
ly lam viéc.

Kich gém xi lanh 1, pit
t6ng ndng 2, co ciu bdm kiéu
pit téng 3, xi lanh 4 tay
gat 5, buSng chita ddu 6, cac
van mdt chiéu 7 va 8.

Muén ndng vit phdi cho
tay gat léc qua léc lai trong
khodng vi tri I va II pit
téng 3 cla bom chuyén dong
qua lai trong xi lanh 4 dua
d&u tY b€ 6 qua van 7 va 8
vao xi lanh 1 diy pit tong 2
di lén.

Mudn ha vAat , phdi dua
tay gat 5 v&€ vj tri III, vién
bi trong van m6t chiéu 7 va 8
bg ddy khdi 16 (nhy kim day

n ddu pit t6ng 3 va gin & vAu
doan giuva pit tong 3), dau tu
xi lanh ndng 1 10i trd vé& bé
chta 6 pit téng 2 ha xudng.

b. Tinh toan Tu
dleu kién ap sudt & bom va ap
sudt & xi lanh nidng bidng nhau

Hinh 6-3. Kich thu¥y Iyc.

4 Q 4 p

= ; ? 6-3
p - el ; ; (N/mm") ( )
T D nd

(v&di Q la tdi ning , P la lyc diy cta bom, D la dudng kinh xi
lanh ning , d la duong kinh pit téng bom)
Ta tinh dugc lyc tac dyng lén tay gat
1 | 1 ] s
K=——P=—— —— (d/D) Q, (N) (6-4)

(I L

!]— Hiéu sult clha co ciu.

c. Nhijry xét: . ‘ o
K&t chu gon nhe , slr dung thuén 1gi , Iﬁm viéc ém.
Tai trong nang kha 1ém  Q = 5 = 100 tadn  hodc 14m hon.
Hzéu sudt kha cao.

+ Ché& tao lkha phirc tap, do chinh xac cao.

+ Van tbc#thﬁp
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+ Chigu cao nédny nhd  thong thudng H = 0,15 + 0, 2m.
be khéc phuc cac nhuwe didm trén ngui ta da ché tao loai kich
thuy lic tac dung lién tuc  vOi Lhir ty thao tac nhu trén hinh 6-4

[

— _

g B/j\f ‘[—‘)Jr] 9 _(l‘ (¥} -,:-;;_] R I

g br] 1 '

= = s=h L 1 Qe
b T —E LT ==rel mer] e

Ay "":d\\:;ﬂ."‘"ﬂ s —:—U‘; .-l TJ}._’ ¥ !.»—-:‘ o J
a) b)

N i T g 3 . _.,5

2) £)

Hinh 6-4. Kich thuy lyc tac dyng lién tLyc.

4, Kich khi nén.
vé nguyen ly téc dyng

kich khi nén ciung glong nhu kich
thuy Iyc  nhung chat sinh céng la

khi nén , ap suat cao , va
vi d8 kin khit thuong khd bdo dam
hon, nén k&t cAu da c¢b thay d&i
Trén hinh 6-5 la mdt vi dy vé kich
khi nén, nd dugc dung trong coO cau
thao do khuén dic.

So vOi kich thuy lyc kich
khi nén dat dugc vén téc va chiéu
cao nang 16n hon nhung hiéu suét
thap hon.

Hinh 6-5. Kich khi nén

§6-2. Toi

100 14 mdt co ciu ndng co ddy wéc hang qudn tryc tiép lén tang
CO hai loai to : (01 quay tay va toi dién.

1. TOi quay lay.
T&i dugc dan dong bang st ngudi qua hé théng truyén dong
banh ridng hodc tryc vit banh vit.
Trén hinh 6-6 la LOi quay tay truyén déng banh ring N& g6m
tang 1 ldp trén gia 2 cung vdi cac c3p banh rdng zi,z2,23,24,25,%6.
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ltay quay 4 co cau phanh 5

Ly

Cua edp ) g

LB L

flinh 6-6. TJi quay tay.

Luc phat dong tac dyng & tay quay la:
Do 1
P=8S— ; (N) (6-5)
2R

Ban kinh tav quay.
Lyc cdng cap quéin lén tang.
T1 s6 truyén t tryc tay quay dén tryc tang.
Do  Puong kinh tang
hiéu suAt cda co chu.
Tdi duge dung réng rai trong céng viéc stra chua I&p rap  vdi
tdi ndng Q 500 + 10000 N v&i chiéu dai cap 100 + 300 mét.

. 0N X

2. Toi dién.

Tdi duge dan ddng bing mdt hodc hai ddng co dién cd thé
thay d6i téc dé thong qua b bién tbe cla déng co hofc nhd vao thay
d6i cac cip banh tang &n khdp cla bd truyén  Téc d6 16n thudng ding
d€ nAng cic vt cb trong lugng nhd va ha méc khéng cod hang. T8c d6
nhd dé ndng tdi trén hinh 6-7 la L3 dién mdL ddng co  NO gdm ddng
co 5 di qua khdp ndi 4 , phanh 3, hdp gidm téc 2, tat cd cac bd phén
nay bd tri trén khung may 1. Viéc d%o chiéu va thay dé{ téc d6 & day
d€u do déng co dadm nhiém  Tdi cd thé st dyng nhv co cdu néng ddc l4&p
hodc phdi hop vdi céu tryc.
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Hinh 6-7. Toi dién mdt ddng co.

§6-3. Palang

Paléng la wdt loai méay ndng co6 h¢ rong roc  Lreo cd dUnh hodc
chuy@n ddng trén dudng ray b8 tri trén cao , cd thé din dong béng tay
hoéc bing didn.

1. Paléng keéo tay.
Paling kéo tay gbm hé rong roc 1, day kéo 2, va mdéc 3.DAy
kéo dung trong paldng c4 thé la cap hodc xich . Trén hinh 6-8 la so
dS paléng kéo tay Trén hinh 6-9 la paldng xich tryc vit T3di néng

thuomg nhd Q = 0,25 + 6 tan.
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Hinh 6-8. Paling kéo
tay don gian.
Hinh 6-9. Paldng xich tryc vit.

2. Palang dién

B4y la m6t loai mAy ndng cd nhd cd cac bd phin gidng toi

dién , nhung c6 thém hé thdéng rong roc Paling dién thuong cd két
’ ’ ’ Y . . \ . \ \
ciu nhd gon kin co thé trang bj hai phanh nén lam viéc an toan va

dugc dung nhu mdt may tryc doc l14p & cdu 1i&n mét dam (xem hinh 6-10).
Tdi nédng cd the & trong khodng Q@ = 0,25 + 10 tén vn téc cd thé dat
v = 8 m/ph, d& cao ndng H = 6 met.
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AN

b. So db6 truyén dong.

AL

A’_
€5

Hinh 6-10. Paldng dién
t clu té‘»’ng th

Al
a. Ke
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CHUONG 7:  CAU TRUC

(CAu 1in)

§7-1 BPai cuong

Clu tryc la tén goi chung cla may tryc chuyén dong trén hai
duong ray cd dinh trén k&t cAu kim loai hodc tudng cao de vAn chuygn
cac vit phdm trong khodng khéng (khadu dé ) gitta hai duong ray do
CAu tryc cO pham vi hoat déng kha rdng lai dugc bb tri & trén cao,
khong chiém chd mit biAng nén dugc st dyng rAt rong rai trong cAc nha
may, phdn xudng, nha kho.

CAu tao: Trén hinh 7-1 la k&t cAu téng thé cda mét ciu tryc
théng dyng NO gfm cd didm cAu (dAm chd)l, diAm chd dya vao hai dém
ngang 2, & cudi hai dam ngang co6 dit cac banh xe 3, banh xe di chuyén
ndy quay dugc nhd déng co din déng 4. Toan b6 clu truyc di chuyén trén
duong ray 5 dit trén c6t Lluomg nha ... xe con (xe l&n) 6 di chuyén
doc theo duding ray 1 dit trén dim chd . Trén xe con cd dit cic co clu
cla toi chinh 7 tdi phu 8, co cu di chuyén xe con 9 va bd gbp dién
10 (clp dlén cho xe lén). Buimg day 14y dién 12 cdp dién cho clu tryc
Cac co cdu didu khién dit trong budng lai (ca bln) 11. Ngoai ra = con
co cac bd phdn khac nhu cdu thang, tay vin va co cdu hoan xung dit &
cudi duong ray, xe lan chay trén duong ray 13.
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Hinh 7-1. K&t cdu dién hinh cla cdu tryc
(dfn d6ng bing dién, dim kép).

Chc co clu cia cdu tryc béo dam 3 chuyén déng:

- N&ng ha vat phﬁm
- Di chuyen xe ldn
_ Di chuyén cd clu truc.
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Phan logai cdu tiyc
Theo phuong thitc din ding clda co ciu nang phdn thanh:
- Clu tryc dén déng bdng tay (hinh 7-2)
Cau tryc din dong bang may dién (hinh 7-1, 7-3)
Theo cach mang t3i phdn thanh :
Cau lryc méc
CAu tryc glu ngoan
CAu tryc dién Lu.
Theo k&l c8u cda ddm phdn thanh:
CAu tryc dam don (hinh 7-2, 7-3)
Clu tryc dam kép (hinh 7-1, 7-4).

§7-2. Dam cau lan.

Dam cdu l3n la m6t két cAu kim loai ¢b dang ddm clu dﬁng dé’d&
cac loai co clu khdc cda clu tryc. Tuy thubc vao cébng dyng va két cau,
ddm clu lan dugc chia lam hai loai la dam don va dam kép.

1. Ddm don.

DAm don la dim ma phdn chju tdi cda k&t clu kim loai do médt
dam (thuong 1a thanh thép chir 1) ddm nhiém, xe lan dugc di chuyén
theo go dudi cda né (hinh 7-2, 7-3)

Dam don cd két cadu don gidn trong luygng va kich thudc nhd

thuong st dyng khi tdi ndng Q@ 1 + 5 tAn  khAu d6 L - 5 +15 m,

2. Dém kép. ’ ,

DAm kép la dam ma phin chju tdi c¢d két cdu kim loai la hai
ddm chinh cé ti&€t dién hinh hép hodc ki€u dan (xem hinh 7-1,7-4, 7-5).
Dam kép dugc ding & cdu tryc cbd tdi Q = 5 t4dn , kh8u d6 L 28 m.

Trong difu kién cing théng s6 Q,L, didm kép ki€u hop cb khdi
lugng 10n hon , nhung két cAu don gidn hon va co dé ciung vung cao hon
(trong m&t phdng ding ), d6 bén cung 16t hon, tuy gia thanh cao hon
so vOi kiéu dan Vi vay né vln duge dung phé bién hon.

Hinh 7-2. CAu tryc din ddng bing tay daim don.
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Hinh 7-4. K&t cAu dam kép kiéu hop.

-Aq

§7-3.Pac diém tinh toan dam cau lan.

1. Khai niém vé& duung &nh huwdng :
DAm cdu truc (du la don hay kép, du la kiéu dan hay ki€u
hép)déu dude coi nhw dAm don  gidn va déu chju tdi di dong khi xe lan

mang tAi chay theo dudng ray dit trén clu.
Vi v8y viéc tinh toan ddm c4u khéng nhiing 1ién quan dén lyc tac
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dyng L&i cac diém c§ dinh nhe nhing dJdm théng thudng ma cdn lién
quan dén t3i trong di déng Viée Linh toan djt ra hai yéu clu co ban:

- Xac djoh vi tri cla t3i trong di  dong sao cho tuodng ang le
Vi tr1 do thi d41 luvnb cln le (nhu lyce doc, lyc cét md men udn,
chuyen vi)se cb trj sO 1on nhat

- Xac dInh tri s6 dé tinh cac dai  lugng cln tim tuong Ung vdi
tri s6 nguy hiém cda tdi trong . Tri s6 cla dai lugng cén tim la trj
s6 1én nhat ve gid trj tuyét déi khi tai di chuy@n trén k&t clu kim
loai . ,

Van dé€ 1ién quan dén 1y thuyé&l v€ dudmg 4nh hudng cla két céu
kim loai . Ly thuyét nay dudc nghién ctu ky trong bé mébn co hoc két
cdu , & ddy chl gidi thiéu nhitug kién Lhic so  luge v& dudng anh hudng
cla dam cdu lin.

Pudng &nh hudng 1a d6 Lhj biéu dién qui ludt thay d8i cla dai
lugng cdn tim tai mdi vj tri,
xac dinh theo m8i vj tri cila
tdi trong tdp trung bdng don
VL cO phuong va chéu khong
doi di dbng trén két clu kim
logi. Trén hinh 7-5 la dudng
dnh hudng cda phdn  lyc  g6i
tva A (dudng a) g6i tya B
(duwong b) wé men udn M
(dudng c¢) va luc cdt  Q
(duong d) khi tdi P 1 tac
dyng di déng trén dam.

Phdi phdn biét  khai
niém duong dnh hudug va khai
niém bi€u d6 & d4m téi’trong
khong di déng ( goi ta&t la
Li€u d8 ). Bi€u db6 cda dai
lugng can tim nao ddé (vi du
mé men udn...) la d6 thj biéu
dién quy ludt bién thién cla
dai lugng 4y trén toan két
cdu dudi tac dung cda  tdi
trong khéng di ddng

Hinh 7-5. Xay dyng duong dnh hudng

MOt tung dd Lﬁd bi&u dé cda phdn lyc, md men ubn va lyc cidt
tai mot tidt dién nao add biéy
thj gid trj cla dai lugng cén tim tai tiét dién dé do cac tai trong
khoéng di ddng gay ra. ,

Con duong 4dnh hudng cho ta qui ludt bién thién cda mdt dai
lugng can tim tai mdL Liélt dién nao d6 luong Gng vOi taAt cd céc vi
tri cla tai trong t4p trung bdng don vi( vi dy m8 men ubn tai tiét
dién ¢ trén hinh 7-5...) MOt tung d§ cia duong d&nh hudng tai mbt
Li€t dién nao dbé bi€u thj gia tri cda dai lugng cdn tim do tdi trong
don vj ¢6 diém dit tai tiét dién d6 gly ra. BUdng anh hu&ng khéng
bifu dién sy bién thién cla dgi lugng cdn  tim to tiét dién nay sang
tiét dién kbac.
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Thir nguyén cla dai luwng can tim xac dinh theo t} sd x/p.
Sau khi xac d]ﬂh duge  duong Anh hudng cda phdn lyc gB8i tya
IQC cAt va m6 men udn ta xac dinh duge tri s6 cyc dai
udn cO tung d6 nidm dudi tift dién c
11 () -~ 11) 112
Mnax = = v (mm) (7-1)
1 !

cta md men

Nguyén tic xét diu & dAy cung gidng nhu trong suc bén vat liéu:
Iyc cdt Q duong nfu nd nim bén trai i€t dién ma hudng xubng hay ndm
bén phdi tiét dién ma hudng lén va ngugc lai

B6 la co s& d€ xac dinh duomg Anh hudng cha dai lugng cAn tim
do tdi trong thyc giy ra cho dAam.

2. Xac djnh gia trj cln tim cda duong anh hudng.

Khi trén dam cb6 cac lyc Pi tac dyng ma hgp lyc cda ching la

R cach tim O (g8i) mdt khodng ~ thi dai lugng cdn tim dugc xac djnh
theo cong thic:

X tega EBPi Xi Réotga = R yo (7-2)

Yo la tung dé6 cda duong anh hudng ing voi diém d%t hop luc
R, diu cla yo lAy theo dau cla duong &nh hudng.

ST E

w![ d

Hinh 7-6. Xac dinh dai lugng Hinh 7-7. Xac Qinh dai lugng
cAn tim dudi tac dung cida tdi cAn tim theo duong %nh hudng
trong thyc theo duong dnh huding cO budc nhay

la nhing doan thang.

pai lugng cdn tim cd giad tri cyc dai tai vi tri xac dinh nao do
X = Xo, khi thod man diéu kién:

d X
[ ] 0 (7-3)
d x Xo

Téng quan ma noi duwng Anh hudng cb thé tdt da dang nén co
the c6 nhiéu vi tri thod man dleu klen trén. Nhung van dé quan trong
la xac dinh ding vi tri nguy hle nhAl cla tai trong di déng va lyc

xung yéu géy cho vi tr1 nguy hiém do Nhu viy \de t}m {dl gidi cho
bai toan nay cO thé phdi tinh toan rAt nhiéu JAn (vi vé& nguyén téc
néu c6 n tdi di dong m dlnh 18i trén duong dnh hudng phdi tinh n.m

14n).
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Trong thyc té ta thudng gép duomg dnh hudng cod dang tam giac ,
nhu dudng &dnh hudng clda mé men ubn dém don  gidn (xem hinh 7-5c...) va
ndi Iyc trong mdlL s6 thanh cda  dan. Lic db bai toan trd nén don gidn
hon nhiéu, dé cing la co s& d€ tinh toan ddm cdu l&n.

3. Xac djnh dgi luwyng c8n Lim trong ddm c8u lin.
Tim vi tri  nguy
hi€n nh&t khi tdi di chuyén
trén cdu va tinh dqi luung

can tim cyc dai  tai  tiét P
dién dé. L—"—i
H

1 R
Bai toan nay dugc %ér L [ z;ﬂ
gidi quyét d€ dang bing ; = ”{ i
phuong phap gidi tich. | S . . l S i
|
Néu cho xe lan c6 tdi L\ _ I
trong L4p lrung P chuyén N oo~ PL
déng doc theo thanh  AB \\“\\\\ o

(hinh 7-8...) thi cac dinh
cda gidn d8 md men udn xay
dyng cac vj tri khac nhau )
cla dam ndm trén duong parabdn. Hinh7-8. Gidn d6 bao m& men udn.
Phuong trinh parab6n c6 dang: ‘

| X
Mx P —— x. (7-4)
1
Khi tdi trong & gita nhijp mbé men udn dat trj s6 cuyc dai Trj
s& db bing
Pl
Mu

(7-5)
1

Néu xe ldn cO hai tﬁi,trong t4p trung khac nhau (P1 # P2) dit
cach nhau w6t khodng khéng d6i b (hinh 7-9) Lhi vi tri cda hgp lyc R
xac dinh theo khodng cach bi va ba.
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Hinh 7-9. Gidn d8 bao m& men udn khi cé hai tdi trong

P1b P2b
b1 b2
R R
Phan lyc tya
I - b1 X bi
A ~-R R [1 - ] (7-6)
l | 1

MG men & tidt dién cla ddm dudi tdi  trong P1 ndm cach gfi A

khodng x.
b1
Mx = Ax Rx|:.l" ]
| |
X2 bi1x
=R["" ] (7-7)
| L

Phuong trinh nay la phuong trinh parabén xdy dung trén chiéu
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dai 1 b1 (hinh 7-9b). Trj §6 cyc dai cda md men udn sé bing:
(1 bi1)
M'u R (7-8)
41
I - b

Khi x =
2

Xét tiét dién dam dudi tdi trong P2 ta cling dugc phuong trinh
parabon tuong ty (hinh 7-9¢)
2
(I - b2)

M":. R

41 (7-9)

Vdy m6 men ubn cyc dai tuyét d8i dudi tac dyng cda xe l&n cd
hai tdi trong P1 va Pz khac nhau, 2

cach nhau m6t doan b sé nim tai ATARAIA

ti€t dién dudi tdi trong P1 (néu f —h:i
Pi>P2)khi tdi trong P1 va hgp lyc ¢

R c6 vj tri cach déu nhau & hai & - A7

bén trung di€m cta dim (hinh 7-9d).

Trén hinh 7-10, cho gidn d6
bao m6 men uén Néu gidn d6 bao
nay veé theo mét tl 18 Iyc nao dé
thi doc theo nd ta cbé th€ xic djnh
dugc tri s6 md men udn ldn nhat &
bdt ky tiét dién ndo cla dam dudi
tac dyng clda tdi trong cho trudc.

EY

Hinh 7-10. Gidn d6 bao md men
ubn khi cd hai tdi trong b&ng nhau

§7-4.Co cau dan dong cau lan

va cac phuong an bd tri

Cdu tryc thudng cdé khdu d6 10 + 32 mét Co clu di chuyén céu
1&n thuong do mdt ddng co dién (d4t khodng gilta clu ) ddn déng t4p
trung (di qua co cdu phanh , cac cdp banh rdng, trgc truyén) lam quay
cac banh xe chd déng hodic do mbt s8 dbng co dién (dit & céc goc
cdu 1&n) dén ddng ddc 14p (di qua cd clu phanh hop gidm t6c) lam quay
cac banh xe chd dbéng & mbét goc tuong Qng cla cfu l&n

Trén hinh 7-11 la 4 phudng 4n bd tri co cdu dén déng clu 1in
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Phuong an a/: DAn dong
tdp trung , truyén dong hd ,
tryc truyén quay vdi vén téc

trung binh LI LA
o P—- I;_—- -—Iﬁ T L
Uu diéq : K&t cAu don N i& ” -BL
gidn d€ ché tao . kich SR 1oa2 4
thuoc va trong lugng Lryc ,__,,,E»_ 3
A ’ ol T B
truyén khéng 1én 1dm. b) = . J - F__n___Q__ﬂﬂ}
\ ‘ s ,
_ Nhuge difm @ Kho  bdo e ]
duong hiéu sult thip kem an U ’ i
toan ) {} _ 4}
2 1 1 L2 l
E{ mppa IY% § ¥ sammn pg T8 111 pme &
Pham vi si¥ dyng :  Ding N ’CLD Ejﬂ Jﬁ,
cho cdu tryc tdi nhd van ﬁ' — - - B |
t6c thép

Phuong an b/: DAn déng
tdp trung , truyén dong kin

tryc truyén quay v&i van téc Hinh 7-11. Cac phuong an
thép bd tri co cdu dan déng chu lin

’ Uu diém : Kéu cAu kha don gidn  dé bdo dudng hiéu sudt tuong
d8i cao  tudi tho khi cao.
Nhugc diém : MS men truc truyén 1én, kich thudc va trong lugng
tryc lon.

Phgm vi s& dyng : Dung cho cdu tryc tdi khong 1on 1dm. Q £ 10
tdn  khu d§ nhd L < 10 mét.
Phuong an c/: Dan déng tdp trung truyén ddéng kin tryc

truyén vdn téc cao.

Uu diém: Trong lugng va kich thudc tryc truyén nhd gon, hiéu
sudt tuong déi cao. ’ ,

Nhugc diém : Phdi dé phong rung déng cho co ciu, phdi ché tao
hai hép gidm tdc gidng nhau.

Pham vi s® dyng : Diung cho céu tryc tdi nhd , khiu dé 1én.

Phuong_an d/: Déh déng déc lép truyén déng kin khéng dung
tryc truyén. '

Uu diém : Kich thudc va trong lugng gon nhe d4c biét dbi voi
tdi 1én . khdu d6 16n.

Nhugc diém : K&t chu Qhﬁc tap ché tao lﬁp ghép va véan hanh
doi hdi a6 chinh xac cao, k& cd phén cd va dién nhim ddm bdo cac
banh xe 14n ddng toc ) \ ’ 7 ‘

Pham vi s dung Dung cho nhing cdu tryc co khdu dé va tdi
ndng lon. \ \ ' ’ ‘ \

pé dim b3o cho an toan bd clu tryc di chuyén dugc binh thUQng
doc theo dutng ray , Vviéc bd tri cac banh xe & didm ngang (d&m cubdi)
cda cdu phdi thod man diéu kién

L
< 8
Kk

L KhAu do
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hinh 7-12)
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Hinh 7-12. K&t cau déam cudi cau lan.

§7-5 Xe lan va cac phddng an
bd tri cd cau

Xe ldn (xe con) la mot khung kim loai han hodc tan trén dé bé
tri co clu néno va cd cdu di chuyén xe l&n ( hinh 7-13). Co c8u ndng
& déy co theé ean vdl moc (hinh a), mam dién tw (hinh b) gdu ngoam
(h

1inh

Hinh 7-13 Cac cd cdu ndng cla xe lAn.

trén xe ldn dugc b tri hai cd cdu
nang Lhinh va phy . Co cdu ndug phy cb téi trong ndng 25% tdi ndng
cda co cau nang chinh va thuong dung no dé ndng cac vdt c¢d tdi trong
nhd v&i védn téc lon. Viéc bd tri cac co cdu trén db phdi c6 géng gon,

sit sao, nhdm lam cho Xe ldn cd kich thudc va trong lugng nhd nhat,
déng thoi tdi phdi phdn bd déu cho cac banh xe va thudn tién cho viéc

Khi tdi ndng ldn hon 10 téan,

lAp rap sta chUa
Mot 56 phuong an bd tri cu cau nang tren Xe lan.

Bé Jdm bdo cic yéu cAu trén co cdu ndng cd thé cd cic phuong
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4n b8 tri nhw trén hinh 7-14. Phudng 4n a,
tryc cla bénh réng nhd cbd thé lép co chu din d6ng bing tay ( khi tdi
nhd, Yan téc thdp) hoc cd th€ I1&p co cAu din dong bdng dién (  khi
t%i lon  vén téc cao) Phuong an ¢, d, e, f truyén dbéng kin , trong
d? phuong 4n ¢ tuy nhd gon nhung khéd si¥a chita = 1dp vap, phuong an [
la hgp 1y hon cd& Hinh 7-15 la mdt két cAu lép ghép tang trén tryc.

T:f_ -_“!}
(R P I ‘ | i

IL L | o
- a) Trice fl'u:,("n ] b) “Feue fp;u,

b truyén dong hd , dAau

Hinh 7-15. Két cu lip ghép tang trén tryc.

Cac phuong an b tri co cdu di cQuygn xe lan. \ ,
Viéc bd tri co ciu di chuyén xe lan thuong dugc qui chuln
theo 3 sd d6 hinh 7-16.



- 128

S0 d6 a/: Bdo dam cac
by phén ,dugc phan thanh

khél, lép rap , s®a chia
va kiém tra dé dang, nhung
do c6 nhifu 8 d& v& khé&p
néi nén k&t cdu  phixc tap aK ﬁ-
ngng né. T3] _ =i
So d6 b/: Co chu nhe ’gl’? 2 2 ?"IL
va don gian hon nhung a)
khdé 14p rdp s®a  chita
) ., o 1 —
khop nQ1 tryc giva  hdp %E _i]
gidm tdc va banh xe. gr H_
AU e
So d8 c¢/: HOp gidm toc
dugc dit céng x6n , sw@ /_‘[_/ 7 6/ 3 ],I_/
duyng truc 1ién khéi cho
hai banh xe do dd co ciu
gon, don gidn hon  nhung ;} I
doi hdi cao hon trong ché ar Pl
tao lép rap. []l_ Fg[]
| -
7 I./ c) , L

Hinh 7-16. Cac phuong 4n bé tri
co clu di chuyén xe lan.

§7-6. Cac thiét b1 khong ché va
co cau an toan cua cau tryc.

Cac thiét bj dign cla céu tryc phdi tudn thh qui tdc an toan
ch v& k&t cAu , 18p dat va kiém djnh.

Ve phén trang thidt bj dién & ciu tryuc, ngoé{_dbng co , cac nam
cham dién tir, chh ydu 1a trang bj day dan thiét bj kh&i dpng va
dong ngét Co' clu an toan cha c8u tryc ¢b chu tao va tinh néng riéng
tuy‘thuéc vao yéu clu va tinh  nang c&a ting 10a1 cdu tryc. O’d&y chi
gioi thiéu mdt s thibt bi dién h1nh vé co va dién

Trén hinh 7-17 la so d6 bd tri thi€t bj an toan dién cla mdt
cdu tryc thdéng dung cO 3 dong co.

1. Trang bj diy din

Dong dién ludi cdp cho cfu tryc dugc dén t&i nhd hé théng
diy din trugt doc theo dudng di chuyén cda clu ldn Pudng day dén
trugt nay thuong la thép can hinh (géc,  tron hodc ray nhd),  trudng
hop dic biét mdi ding v4t liéu dbng.
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Hinh 7-17. So do b& tri thiét bj an toan dién cla clu tryc
théng dyng co 3 ddng co.

bdng co dich chuyén Xe con

H6p cudn diy phanh ham djch chuyén Xe con

Bong co cd cAu ning ,

HO6p cudn dﬁy phanh ham co ciu néng

Hop bao hiém co cau niang

poéng cd di chuyen con lan,

Hop cudn dAy phanh déng co di chuyén clu ldn

~N N B DN
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8. Bau day 15¥ t¥ ngudn,
9. BO6 dong ngdt cudi hanh Lrinh cdu lan,
10. BO dong ngdt cudi hanh trinh xe con
11. BS khdng ché co céu nang
12. B khdng ché co clu xe con,
13. BO khgng ché xe lan,
14, HOp bdo hiém khén cap,
15. HOp bdo hiém,
16. Bién trd kh&i dong ciu lin,
17. Bién trd khdi déng xe con,
: 18. Bién Lrd khdi dong cu clu néng. ’
b€ phén biét vOi cac chi tiét khéng mang dién khac , hé théng
duong dién trugt ndy & mjit khéng lam viéc phdi dugc son mdu qui dinh ,
déng thoi phdi dugc bd tri tach riéng tranh sy va chgm cta ngudi lai
mdy tryc va ngudi 1&n xubng cdu thang.
2. Thi€t bj khéng ché.

Céng dung chd yéu cda thiét bj kh6ng ché cau tryc la khdi
ddng phanh ham , diéu téc ddo chiéu quay cia déng co . Thiét bj néy
thudng la b6 khéng ché kifu tifp diém va cong tdc hanh trinh. K&t céu
va nguyén ly lam viéc cda bd khdng ché dugc trinh bay trong giao
trinh trang bj dién. Trén hinh 7-18 la c8ng tic hanh trinh cla co clu

~ A v v v 1 A’ . A \
nang,trén hinh 7-19la céng tdc hanh t(rinh cda co cau di chuyén célu
lan.

Hinh 7-18. Céng tdc hanh trinh co c4u ndng.



Hinh 7-19. Céng tdc hanh trinh co ciu di chuyén.

3. Cd cdu hoan xung

PAy la mét trang bj an toan c¢o khi cda cén tryc N6
ding dé phong tranh xung lyc & doan cudi hanh trinh. CO cau hoan
xung thuong co_3 lo Jom %0 -

B ?%h % “h-20 1a co Cau hoan xung lo xo lap cho xe lan,

Trén h1nh 7-21 la cd chu hoan xung 10 xo lép cho cdu l&n.
- Hoan xung bing ma sat.
- Hoan xung bidng thuy lyc.
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CHUONG 8: CAN TRUC QUAY

§8-1 Khai quat chung.

Cén truc quay l1d& mdy truc ¢d co clu quay quanh mdt tryc cb
dudmg tdm ¢S dinh Can truyc quay ¢d hai loai co ban la:

Can tryc cét quay: La cédn tryc cé cdt quay mang co clu ning
cung quay theo vi dy hinh ¥-1, 8-2, 8-3.

Cédn truc c@t c6 djnh : La cén tryc é8t ding yén cd dan quay
mang co cAu nidng cung quay theo quanh ¢t cé dinh vi dy hinh 8-1,
8-2, 8-3.

Hai loai cdn tryc nay dugc dung nhiéu trong cidc nha may Xxi
nghiép Ngoai ra con cé cln tryc mdm quay (hay vong quay ) dugc ding
& nhing noi cd yéu clu riéng.

Co c8u quay cla cdn truc quay da trinh bAy & chuong 5

Sau ddy chl trinh LAy mdt s6 dic trung k&t clu va tinh todn cia
hai loai cAn tryc quay théng duyng.

§8-2. Can tryc cot quay

1. Pjc trung clu Llyo.

C8u tryc cdt quay cd cAu tao ral da dyng (hinh 8-1, 8-2, 8-3)
nhung c¢o dic diém chung nhu sau: Tryc quay la mdt thanh diéng cda k&t
cfu kim loai tya trén hai 6 quay trong dé 8 trén bao gi¢t cling cb lyc
ngang con 8 dudi bao gid cling cb lyc doc. Gdc quay cla tryc (cling la
goCc quay cda dan va cla co clu ning ) khéng vugt qua 360°

Cdn tryc ¢bt quay cd thé khdng ¢d co clu thay déi tAm v&di (hinh
8-1) hodc thay d0i tdm v3i theo cach di chuyén vi tri paling néng vat
(hinh 8-2) ho#c thay d8i gbéc nghiéng cda can nang (hinh 8-3).

2. Bjc diém két cfu va djc difw tinh toan dan cdn tryc

NOi dung cla bai toan tinh dan cdt quay la xéc djnh cac Gng lyc
va m6 men 1dn nhit xudt hién trong cac thanh cbha dan khi cdn tryc lam
viéc (6 cdc gbe guay cla cft va vi tri cla co clu ndng ) va chon tiét
dién cac thanh theo sic ben 9 ddy thuang glél bai toan theo phuong
phap hoa d8 bdi vi ndé th€ hién cic wu diém n8i b4t nhuv sau:



133

}/%7;‘/‘
o lk -

7

/.
7

v

Wy

LI

. -y,
L e et
P PR R R o4

Hinh 8-1. Cin tryc ¢St quay khéng thay d0i tam vdi.

NS I e

N

N ? N b ™
\\‘ ™ ri\-jl 'a‘ M Y ] Ja|
N

3 S

)

N

s

,
DL

OS2

AL s S
e -

s,

Hinh 8- 2



[

"""T\'T“‘\L"_L"_L"

m— .

Hinh 8-3.

- Thiy ro tinh trang chiu tai cda cd dan, tit d6 cd thé phan tich
so sanh img lyc trong cac thanh m&t cach nhanh chéng

- D& kiém tra 14y k&t qud trong qua trinh vé

- Cho phép vita vé& vita diéu chinh d€ chon phuong an hgp 1.

P6i vdi cn tryc cdt quay khdng ding cdn néng, dan can tryc
dugc ché tao 1ién v&di thanh déng (cdt). Khi tinh toidn néi lyc trong
cac thanh cla dan thuong tach riéng tdi cé ich (tdi nadng va dé mang )
tac dyng lén dan va tdi do trong lugng ban th4n cla cac thanh (thuong
qui v& t4p trung tai cac mit cda dan ) dé vé dugc hai hoa d8 lyc (xem
hinh 8-4, 8-5). Trong trudng hgp yéu cdu do chinh xac khéng cao thi
chl cln vé hoa d& th& nhdt, con trong lugng bin thin gdy ra dnh hudng
cuiém khoéqg 15 + 20% t6ng ndi lyc. NO6i lyc trong cac thanh se la
tong dai sb6 cac ndéi lyc tu hai hoa dé trén. Tue dJdiy c6 thé xac dinh
dude (ng sult 1é&n tAt cd cAc thanh cla dan k& cd cot dimg (xem hinh
8-6).

B8i vd¥i cln tryuc cbt quay dung cin ning viéc gidi bai toan
béng hoa d8 lyc clng td ra rdt phd hgp vdi sy chi y xudt phat tu gid
thi€t (nhu da trinh bdy & §5-2) cac lyc tdp trung & t4m puli ddu cén
ning tai mdt gbéc ndng xac dinh cén bing nhau . Trén hinh 8-6 la mdt
vi dy gidi bai todn ndy cd tinh dén anh hudng cla diy d6i vdi cot.

Sau khi xac dijnh dugc cac lyc tac dyng 1én thanh ding (cot),
nguwdi ta tinh todn thiét ké gég ad (¢4 thé€ lya chon theo céc phuong
an da trinh bay & myc § S-2). O dinh va chén c6t phdi b8 tri gia dd
thanh ding , g0i tya va cdc bu 16ng kep (xem hinh 8-7) Gii d& gd1i
tya va bu léng & day (phﬁi dugc tinh toan vdi lyc cyc dai xudt hién
khi goc quay clda cdn tryc xa&c dinh theo m3t phdng trung (4m cla may
(gbc quay cda dan ) o 90" wva ¢ = 27°
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Hinh 8-7. S0 d6 tinh gia do & trén va dudi cda cit.

§8-3 Can tryc cot co dinh.

1. P3dc trung cdu Lgo.
Can tryc cég c8 dinh cing cb clu tgo rdt da dang, nhung
cd chung nhimg ddc diém sau: (xem hinh 8-8)



Hinh 8-8. MGt 56 ki€u cén tryc c6 dinh
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a. Dan k€t c8u kim loai tya vao 2 8 quay b8 tri trén mdt cét cb
dinh vao bé mdy , & dudi chl chju lyc ngang, 6 trén via chju lyc
ngang vua chju lyc doc.

b. Can tryc cét ¢d dinh ¢é thé Khong L8 tri co clu thay d8i tém

(nhu hinh 8-8 b, d}, hodc cod co cau thay tam vd1 theo phuong an
d1 chuyen paldng nang (xe ldn ) doc theo dan vudng goc vdi cdt (hinh
8-8 a, c).

c. Trong qua trinh lam viéc dan cb thé quay hét vong 360° quanh
cHt cb dinh.

d. B gidm lyc uén gy ra cho c6t va mbé men 14t d6i vdi bé mdng,
dan thuong dugc lam thanh hai canh mdt canh b6 tri paldng néng
con canh kia b8 tri ddi trong, ca bin.

2. B3c trung k&t cdu va tinh toan dan va cot.

Dan cla cédn tryc cdt c¢d djnh nhue di trinh bay & trén thuong
lam thanh hai cénh khéng g&n 1i€n v&di c6t ma chl lién hé vdi cot
théng qua xa ngang cé dinh gdi tya & dinh cot va vd 4o ¢6 djnh 8 tya
(con l&n) & dudi. Cach tinh toan dan vdn dung cdc phuong phdp nhu da
trinh bay & trén.

Cét cla cln tryc cé dinh la mot  chi ti€t rdt quan trong NO
dugc ren te thép CT4, hoéc béng thep éng day, & phia trén cd han ng5hg
tryc ren Cac théng s6 xuAt phat dé tinh toan cdt la lyc ngang Hnax s
lyc doc Vaax, chiéu dai c6t h (thUUng chon trudc ). Vi cac 8 tya
thudng duge b6 tri & cing vi tri vdi m&t dan nén phan lyc ngang tai
dé la trj s6 tinh toan lyc ngang H  COL chju tai nhd din t& chin lén
dinh c6t , nén nd thuong dugc lam thanh dang hinh ndn cyt con &
chan cét aé tién lép rap va sla chuoa, cung dugc lam thanh hinh nén
cyt ngugc (dd cébn | 10) (xem hinh 5-10, 8-8 d).

-~ Phan 6 tya trén ddu cOt la noi ch1u tdi 16n (vita udn via dép)
nén phdi tinh toan cho cé ha i dng sudl nay.

- Phan théan cot va ngong tryc tren dugc t1nh toan theo Ung sudt
uén va tUng sudt nén ngoai ra con phdi kiém nghiém theo d& véng
(hinh 8-9).

~ Ph&n chén c6t dugc tinh toan theo Ung sult dép do mbd men 14t
va lyc doc gay ra.
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CHUONG 9: MAY VAN CHUYEN LIEN TUC.

§9-1 Khai niem chung.

1. Bdc diém céa dbi tuvng vin chuyén.

Trong sén Xuat cung nhu trong nhiéu nganh kinh té quéc dén
cdn phdi van chuyén mot khoéi  lugng 18n nhimng vAat phﬁm cd dang cyc ,
hat, bét, nhu quing da than, cat , sdi hodc dang vt phadm cd tinh
chit d3c biét nhu bao xi ming bao duong , bao gao..., hodc dang
thdi 1on nang nhu thdi thép nbéng , khic g8 to ...dang thanh dai
nhu thanh thép, &ng nhya dai hoic loai tdm réng nhu t4m thép  tam
g6 dan..

Loai vAat phdm dang cuc hat, bét co dic diém quan trong la khi
vun déhg ty nhién chung tao vdi mit phang ngang mdt goc goi la ’ goc
d6 tinh" hay con goi la "géc &" ki hiéu la ¢. Goc nay se gxém xuéng
nhiéu khi vdn chuyén ching va én dinh & mdét gid tri go1 la "gboc db
déng ' ki hiéu la pa Cac gia tri o va pa phy thugc vao d8 hat va
hé s& ma sat Béng 9-1 cho tri s& vé& d6 hat hé sé ma sat va cac
goéc d6 tinh , gbc db déng cda m6t s6 vat phém thudmg gip trong cac
phép tinh g4n ding 14y #a 0,7 .

Hinh 9-1. Gdc d& ty nhién cia vt li%u dang hat va bot.
a. Goc dé tinh. b. Goc db déng.

p€ van chuyén cic loai vAt phdm dd néu & trén co thé dung nhiéu
loai trang thiét bi khac nhau thudc loai may vAan chuyen lién tyc
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Bdng 9-1. T! trong, gbéc d8 ty nhién, hé s6 ma sat cla mbt s6 vat liéu

1 Lrong Gée d8 Lty nhién Hé s6 ma sat tinh
Cac loai vat liéulys t/m
9 tinh|pu dong |P6i voi |BOi vdi |BBi vdi
st gé cao su
Than khéng khoéi  [0,8+0,95| 45 27 0,84 0,84 e
nhd hat khé
Thach cao nhd cyc|l1,2+1,4 | 40 - 0,78 _— 0,82
BaL sét khd, cyc |1,0+1,5 | 50 40 0,75 —— ——
nhd
SOi 1,5+1,9 | 45 30 1,0 ——— ————
P4t pha khé 1.2 45 30
cat lam phéi dic [1.25+1,3| 45 30 0,71 —— 0.61
Tro khé 0,420,6 | 50 40 0,84 1,0 ———
V6i cyc nhd 1,2+1,5 | —- 30 0,8 ——— 0,85
Bt cua 0,16+0,32 39 — 0,8 —— 0,65
Than c8c 0,36+0,53 50 35 1,0 1,0 ————
cat kho 1,4+1,65| 45 30 0,8 _— 0,56
Quing sit 2,1+2,4 | 50 30 1,2 - —
Than bun dang cyc|0,33+0,41 45 40 0,75 0,8 ——
kho
Than néu 0,65+0,78 50 35 1,0 1,0 0,7
Xi méng kho 1,0-1,30] 50 35 0,65 — 0,64
X1 than 0,6+0,9 | 45 35 1,0 - 0,66
Gach da vyn 1,8 45 35 0,63 — 0,6

2. Pjc difm cda may vin Lhuyén lién tyc va phidn loagi.
May van Lhuyen lxen tyc ¢o cac dic diém sau:
- Khéng dung co clu nang
- Vat phém dugc di chuyen lién tyc theo mdt hudng nhu dong
chdy ¢b thé re nhanh hodc do tdi g1da ching .
MG i 1041 may chf vin chuyén mdt loai vat pham nhét djinh.
cac loai may van chuyén lién tuc dugc chia ra hai nhom chinh:
May co bd phdn kéo dién hinh la cac loai bang tdi, xich

tai.
May khong ¢6 bd phdn kéo nhu hé thong duung l&n  con lén,
hé théng duong xo4n rudt ga, dudng vén chuyen bang khi nén bing

thuy lyc.

3.Nhitng  van dé€ cdn quan  tdm khi chon phudng &n thift bj van
chuygn lién tyc.
Vlec chon phUdng an thiét bij véan chuyén 1ién tyc can phai quan
tam dén nhUng yéu té sau:
N&m ving déc tinh ch&ng loal vat pham can vén chuyen
Cén ct vao céng suét khéi lugng vén chuyén
Ném ving cac yeu té vé khéng gian bd tri thiét bj, cac kho
cha bén bai & dau va cuSi dudng vén chuyén.

Phdi hgn ché ddi hudng chuyén dong han ché boc dO tai dec
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dU?hg vén chuyén , vi nhu thé thudng lam phirc tap hoa trang thiét bj
va gidm ning §uat.
- Phai nam vimg cac yéu t& sAn xuit lién quan va nhitng yéu cau
ddc biét khac d6i vdi midy van chuyén.

§9-2. Bang tai

1. CAu tgo - cac bd phin chd yéu cha bing tii.

o Béng tdi 14 mdt Joai mady vAn chuyén dugc st dyng kha réng
rai trong cac nha may cOng truong ... Bing t&i lam viéc dugc nho
lvc ma,sét gita b€ mit dai va tang d4n  Trén hinh 9-2 1a mot bing
tdi dién hinh.

"

.
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Hinh 9-2. CAu tao bang tdi

NO gdm dai 1 mic qua tang din 2 , tang bj dfn 3 Vi khodng céch
giva hai tang kha xa nén dai dugc ti 1én mdt loat tryc 1%n trén 4 va
tryc 13n dwdi 5 d4t trén gia may 6 , b phin céng dai 7 bdo didm dd
Iyc ma st gitta dai va tang , bd phin rai liéu 8 b8 tri & phia dau
bing tdi, va bd phdn trit liéu va lam sach (chéng dinh) 9 bd tri &
cudi bing tai.

a. ba1.

Pai bing tdi thuong lam bdng vadi ép cao su, cdu tao cidt qua
tiét dién ngang nhu trén hinh 9-3. Chidu rong B cia dai dugc tiéu
chuidn hoa trong khodng B = 0,3 + 16 mét. Nhiét d6 mbéi trudng lam viéc
cla dai t = + 60° dén (-15° + -20"). Trong diéu kién djc biét cb thé

O . (o]
st dyng loai dai chju néng t 100 ¢ ho¥c chiju lanh t = - 45°¢c,  hodc
c6 th€ ding dai bing thép tam.
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tHinh 9-3. C&u tao dai bing t&i theo mit cit ngang.
a Tung l& chéng 1én nhau.
b VAi cubn thanh vong.
c  VA&i cudén theo kiéu xodn 6c.
d Cac 1ép x€p theo kifu hinh thang.
e — Bai chju nhiét.

NOi chung céc loai dai bdng vdi ép cao su déu khéng chju dAu.
Vi vdy trong qud trinh st dung c&n tranh diu roi vai lam hdng dai.

Pai vdi cao su cb cac dic diém sau:

- Nhe hon nhiéu so vdi xich

- BS bén cao

- B dan h6i t&8t  dé€ ubn

- chju mai mon va chju 4.

Tinh toan kiém nghiém hodc chon dai theo céng thic:

Ok
Sanx < DBl ; (N) (9"1)
K
Smax Lyc cdng dai 1dn nhat, (N)
B Chiéu réng dai, (mm)
i S3 1&p vai bat
Ok {mg sudt kéo cho phép cda mdi 18p vai, (N/mmz)

K & 56 an loan.



b.Tryc 13n :
Tryc l&n c¢O nhiém
vy d0 bing tai d mot
s6 vi tri nao dé né

con cb tac dyng lam ting
g6c 6m clda dai d§i v&i

tang (hinh 9-4). C nhanh
trén dai phdng dugc do
bdng 1 con 1&n  ( hinh
9-5a) co khi do bi#ng ban.
trugt (hinh 9-5 d ), dai

long mang dugc dd bing 3

con l&n (hinh 9-5 b) 0]
nhanh dwyi dai duge do
bing 1 con l&n (d& treo)

xem hinh 9-5 ¢, d).

Céc 6 truc con lin
thuong cb két cdu  dic
biét g€ chéng byi
chéng &m va hé s8 ma sat
nhd (hinh 9-5 e, f ,g).

Hinh 9-4. Con l&n (tryc 1&n) lam
tidng gbc 4Om.

AN \A\\\\A
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Hinh 9-5. K&t cAu con lan (tryc lin).
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a; Con lan do dai phgng (hinh 9-5)

b; Con lan d& dai long mang. (hinh 9-5)

¢; Con lin dd treo. (Hinh 9-5)

d; Ban d& trugl va con ldn dd treo. (Hinh 9-5)
e,f,g; Két céu Lryc 8 do. (hinh 9-5)

c. Cd cdu din dong
Co clu dédn ddng bing tai thudng gbm cac bd phdn 14 ddng co
dién , bd truyén ddng (dai, hép gidm téc, xich ), tang ddn Co clu
ddn déng béing tdi thudng dugc bd tri theo cic sd d8 sau (hinh 9-6):

Hinh 9-6. Co cdu didn ddng dai.

Buong kinh tang didn dugc xéc dinh theo diéu kién
D=k.i ;5 (mm) (9-2)
i — s8 18p vai bat
k hé s& tinh toan phy thudc vao i ; k 125+ 150
puonmg kinh tang D dugc quy chudn theo ddy s8 (tinh bing mm)
250, 320, 400, SO0, 630, 800, 1000, 1250, 1600. Lyc cing dai dudc XAc
dinh theo cbng thic Jle

f
chng = Schgt€ “ (9"3)

e - Co sb lbégarit ty nhién

f - Hé s6 ma sat gita dai va tang Hé s nay phy thudc vao
vat 1iéu lam b€ mdt tang va di€u kién mb6i trudng lam viéc

o - Goc Om cda dai va tang din xem hinh 9-4.
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Bdng 9-2. Hé s6 ma sal gitta bing &i vdi cao su vdi tang.

Tinh trang bé mit tang va difu kién lam viée Hé s6 ma sat f
Tang bang thep hogc gang dic , lam v1ec ngoal troi 0,10
Tang boc g8 va cao su, lam viéc ngoai troi 0,15
Tang bing thep hoéc gang dic, lam viéc trong mdi 0,20
i truong Am udt
Tang bang thép hojc gang dic  lam viéc trong mdi 0,30
ErUGng kho
Tang boc g  lam viéc trong mdi trudng kho 0,35
Tang boc cao su  lam viéc trong mbéi truong khé 0,40

Tu cbng thitc 9-3 ta thiy mudn tidng khd ning tdi cla bing tai
(ting S) phé1 di theo 3 hudng:

- Tang Schung, tic la Ldng stc cidng ban dAu == cidng dai.
Tang hé s8 ma sat f
Tang goc 6m a.

d. Cd cdu cdng dai va déi hudng .

Bé ddm bdo hé thdng bing tai lam viéc tdt phai dam bdo lyc
céng ban ddu . Khi chiéu dai bing tdi khéng 1én (dm . d6 din cida béng
tdi khéng nhiéu cd thé ding bd phdn cidng nhu hinh 9-7b,c  Khi chiéu
dai bang 1dn nguwoi ta ding bdé phidn cing dai nhu hinh 9-7a.

Hinh 9-7. Co cAu cing dai
a. bung cho tdi lon  dai da1
b. Dung cho tai nh&, dai ngdn
c. Dung cho dai ngdn, it diéu chlnh.
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Hinh 9-8. Hudng chuyén dong cla bing tai

, Khi khéng cO yéu clu gi dic bi¢t, bang tdi dugc bS tri trén mit
phdng ngang (hinh 9-8a) hodc bd tri trén mdt phing nghiéng goc B.
Nhung co lic d€ tranh cac trang thiét bj khac hodc do yéu cAu khac
phdi bé tri bdng tdi nhu hinh 9-8c, d, e, f, g.

e. B phan tiép liéu va d& liéu.

BO phidn tiép liéu cd nhiém vy ti€p nhdn vat phﬁm vao bing
tdi mot cach déu d3in va nhe nhang. Mubn véy vén téc vit phdm roi
xudng dai phdi x4p x!{ bing (va cing phuomg) v&i vén t6c bing tdi. BOi
v&i bang tadi chd vét liéu rdi c6 thé ding phéu tiép 1iéu nhu hinh
9-9 v&i sy chd y tédi géc nghiéng cla miéng phéu so voi mit ph&ng dai.

BS phén do liéu ¢4 nhiém vy dua [iéu ra
khdi bang tdi ding vj tri ydu cdu ‘Théng
thuong bd phén do liéu dit & mat cudi bing
tdi Khi cln d& liéu v€ mét bén c¢b thé dung
tAm chdn nhu hinh 9-10a. ’Khi cdn dd liéu
sang hai bén ding tam chdn nhu hinh 9-10D.
Khi cln d& liéu & @9 cao dung phuong an nhu
hinh 9-10c.

Hinh’9—9. BS phén
tiép nhén liéu
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T

Hinh 9-10. B& phdn dO liéu.

f. B6 phan lam sach
B6 phdn lam sach thuong b6 tri & dudi tang phia do liéu

nhim lam sach bdng tdi va tranh tdn hao vAt phém trong qué trinh vén

2 d iy s ’Yy \ . . Vi
chuyén ; cO thé dung tam gat lugc ban chdi, hodc chbi quét (hinh
9-11).
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Hinh 9-11. B& phén lam sach.
g. BO phén déi hudng . ) .
Théng thudng bing tdi dugc bd tri trén mdt tuyén ndm ngang

hoac tren mét tuyén nghlcng goc B (nhu h1nh 9-8, a, b). Goc B co gia
tri t8i da phy thudéc vao ching loai vit phim  xem bang 9-3.
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Bdng 9-3. BG d6c¢ 18 da cda bdng tdi B Ung vdi cac loai v4t pham.

Chlng logi vAl pham bd dde Chidng loai vat pham BG dbc

B B
VAt pham déng gbdi 8 + 10|P4 cu6i  sbi sach 12
Than cyc to 12 |B4 cudi v&, sdi chva tuyén | 18
Than cyc nhd 17 |cat khé 18
Than chua sang tuyén 18 |cat uol 27
Than vyn dudi sang 22 |Cat ndéng sau khi dic khuédn | 24
Than wdt 22 |Cat udt chua ‘tao hinh 26
Cdc trén sang 17 [Mun cua mdi 17
Céc chua sang 18 |V8i bit 23
Ba cyc da hlc 18 |Xi mdng roi 20
Ba nghién 25 |'Thoce gao 18

2. Tinh toan ndng sudl va chiéu réng bing tdi.
a. N&ng sudt bang tdi Q.

Ning sudt Q la khéi lugng VAt phgm chuyén qua tiét dién

b&ng tdi trong don vi thoi gian.
Q av ; (kg/s)
3600

qv (t/h)
1000 (9-4)
q Khdi lugng vAat phgm RO
trén don vj chiéu dai bing &i T
(kg/m).
vV - Vén t&c bidng tdi, (m/s)
* Khi chd vét phgm co dgng bit
q 1000F, . ¥ (kg/m)

Hay Q =

= 3600Fs.5.v, (t/h)

(9-5)
Fn - TiéL dién ngang
dong vAt phim, (m")
i - Khé1i lupong riéng

. 3
cuia V4t phéh (t/m” ), bdng 9-1

# Khi chd& v&t pham dang don 1é:

G
q = —— (kg/m)}
a
Hinh 9-12. So d& tinh ndng
sult bdng tai
G Khéi lugng don
chiéce vat phim, (kg) , )
a Khoang cach gita hai vt pham 1ién tiép , (m)
1/a 1a hé s6 vAt phdm Lrén 1 don vi chiéu dai.
3600 0
= ( - ; (t/h)

1000 a




b. Chiéu réng dai B.

Chiéu rdng dai B
dugc xac dinh theo ning xuAt
Q ung vai dong vAt phAm Fn

A . o . 3
* PO1 v0i dai phang

Gid thiét tiét dién
ngang dong vit pham phaAn bO
theo hinh tam gidc cidn chiéu

cao h day b. (hinh 9-13a)

h

0,2btgypa

b = 0,8B.

va - goc  dod cla

j dong
vt phim; & day oa

0,35
(¢ la gbc d6 tinh).
Dién tich ti¢t dién

thuéc vao goc ¢a va ca
cla bing L4i.

phuy
a6 dbe

1 1
Fn ¢ —— bh
2 4

2
c — b teps =
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1%
Lo

B chiéu réng bang tdi . (m)
9 goc dd tinh cha vat lidu,

¢ hé s6 xét dé&n Anh hudng 3 ddc bing tai

TU quan hé
Q = 3600 Fn ¥ v

(t/h)

Q = 576B c ¥ v tg(0,350)
Q
= B =
J 576 ¢ ¥ v tg (0,35p)

Bang 9-4. HE s¢

Hinh 9-13 So d8 tinh chiéu
rong dai.

L 2
0,16Bctg(0,350), (m )

. Bang 9-4.

i (m) (9-8)

y xét dén d6 doc bang tai.

pd déc bing téi B Hé sb c
0+ 10 1
10 = 15 0,95
15 = 20 0,9
> 20 0,85
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Xich tai kifu tdm: Chc tdm phd ' :
dén d6ng (hinh 9-15). phfing chd vAt phdm gan trén xich

T
L
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Hinh 9-15. Xich tAi kifu tém.

{Am gén ngang trén xich tdi keéo

_ xich t&i kifu tam cdo: Cac
xich tdi (day la mét

vat phgm di theo trong qua trinh chuyén déng cla
dang gudng) hinh 9-16.
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Hinh 9-16. Xich tdi kifu tam cao (gudng).
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Hinh 9-17. Xich tdi kiéu gdu cao (gudng).
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~ Xich tdi kiéu glu cao: Loai néy cod két cdu tuong ty nhuv loai
tém cao , nhung & géy gdu thay cho t4m (hinh 9- 17). Kiéu nay thuong
b8 tri & vi tri thang dimg v&i rAt nhiéu phuong 4n khac nhau.

[ . . A \ . 4 N
- X19h téx kiéu treo : Doc theo dudng di clia xich nguoi ta
treo cac méc dé treo vt pham Loai nay thuong dung kem theo con lin
chay doc theo go cla day thép hinh (xem hinh 9-18).

U e, m/\&w T
s, T M

; | {;_:_‘:-—;_-_—,:g:_:-_‘_; > ¥
| S e ———— — H;; r-\*] —/:—:_I\_—:—:—
€ f 5/; ¥ s &F'—
\ J\\ 2
e ] =2
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T T T T ST T T ST T T T ST I I T O s s P s
by el of)

Hinh 9-18. Xich tAj kiéu treo.

- Xich tdi kiéu gﬁu CAu tao cua loai xich tdi néy vé& co ban
gibéng nhu xich tdi glu cao chi khac la & thd1 ky chuyen dong tiép
nhidn tdi giu co vij tr1 théng GUng ae himg, vﬁt pham con khi ha t&i
thi gdu duge 14t nghiéng va Op a& trat vAt pham.

- Xich tdi kiéu xe: Xe chd v@g phém gén trén xich dédn cd thé
ding kifu xe 14t (hinh 9-20a) hodic kiéu xe ddo ddu (hinh 9-20b) hodc
kidu xe chay vong (hinh 9-20c¢).
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Hinh 9-20. Xich tdi kiéu xe.
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a/ Ki§p xe 14t b/ Kifu xe ddo diu
c/ Kiéu xe chay vong (diung trong phin xudng dic).

2. Cac b6 phin chd yéu cda xich tadi.

Xich tdi bao gdm cac bd phén chd yéu sau: \

a. Xich :  Xich la chi tiét truyén lyc cha bing tai xich. J
ddy cung cob thé duing xich han (hinh 9-21) hodc xich tAm ban 1&
(hinh 9-22), K&t ci4u va tinh toan
cac logi xich nay da dugc nghién
cu trong gido trinh chi tiét may
va chuong 2 cta giado trinh nay.
Tuy vdy & diy cln lwu ¥ midy diém sau:

-~ Hé’sd an toan cho xich han
vén phdi 14y trj s& cao K 8.

- Budc xich t cba xich tai
ki€u tAm dugc qui dijnh theo tiéu
chudn nhu sau (tinh theo mm): 65,
80, 100, 125, 160, 200, 250, 320,
400, 500, 630, 800, 1000, 1250.

Hinh 9-21. Xich han
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Hinh 9-22., Xich kiéu tam.

- Budng kinh chét bdn 1€ cla xich tém con l&n (hinh 9-12)dugc
qui djnh nhu sau:(tinh theo mm) 9, L1, 13, 16, 20, 24, 30, 36, 44, 55.
Xich tai duge chia thanh 4 cdp theo khd ning tdi gidm dén 1,

Ir, 111, IV.

b. Gia do Tuy theo kiéu loai ma cb nhing kiéu gié dd khac

nhau  MAt sb xich Ldi c& gia d& giéng nhu & bing tai MAt s khac
s A A ’ J ’ v ~ ~ A ’ 1
cO két cau treo két cdu thép hinh chua | che T dé xe 13n keo ghu

hodc mdc chay theo xich. MOL s6 khac phdi ding cuym con l&n dd dén
(hinh 9-14).
c. BS phén cdng xich:

B ddm bAo sic cdng cla xich va 4n khdp chinh xdc b&t bubc
phdi ¢o6 bd phén cdng xich Phuung thic va két cdu cda bd phadn nay
gidng nhu & bing tdi

d. BS phén dan déng :
NO6i chung bang tdi xich dugc din déng nhe & bang tai BSi
v&i xich tdi kiéu vong thi con phdi ding hé théng vAdu va cum con lin
(hinh 9-14).

§9-4 PBuong lan chuyén tai

buong lan cpuyén tdi dugc dung d& van chuyén chic vat
phdm don 1& & trén m3t phing hodc cing ¢b thé & cac dd dbéc kha 16n
vat phdm cdn c6 do cling vimg nhdt dinh. Con d8i vdi cac vdt phim mém
hodic roi vyn thi phdi dong trong hom cing.
Theo phuong thire truyén déng dudng ldn dugce chia thanh hai loai:
Buong 1an khong ddn déng hay dudng 13n ty chuyén.
Dg&ng lan ¢b Lryc dgq. ’ ’
0 dudng 13n ty chuyén vt phidm dugc chuyén di nhd vao déng
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nﬁng ban dAiu hoéc trong ludng bdn than O dudng 1d&n ¢4 tryc ddn vat

phim dugc chuyen di nho vao lyc ma sat gilta vat phﬂm va con lan khi
con ldn quay.

1. Buong 13n ty chuyén

Puong 13n ty chuyfn dudc e e
dung réng rdi & cac phin xudug gia -7—J4f%4#47;?gg1ﬂ
cong  xudng dic, xudmg can. lﬁ”[f!t_&LfﬂL_‘T_‘

) ‘ , =S — -

a. Cau tao va phuong thic bd srileaden seas |- o
tri cda duong lin ty chuygn: ,T’L! IJ lJ——LJ |
buong I[4&n ty chuyén do _;LL;L[i}J [g

nhiéu doan riéng ré tip hop lai
MGi doan g8m c6 cdc  con lin
khung dan va bé may riéng

Hinh 9-23. Buong lan ty

chuyéﬁ
Con Ian cd thé bd tri trén

doan dUUng théng , doan duong cong, duéng re , dwng giao nhau hodc
ngat quang (hinh 9- 24) cung co thé dung duong lan ty chuyén dua vit
phém ty trén cao xubng thCO(ﬂﬁWH’YOdﬂ 6c (hinh 9- 25).
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Hinh 9-24. Cac doan dudng lin ty chuyén. Hinh 9-25. Puong 1in xo&n 8c¢.

b. Cac bd phan co bin thuong dung cta duong lan
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Con ldn :  Phidn 1dn
dung con lan try  (giéng nhw
con l&n d& trong bang t3i)cing

2) [: 3 ,__”_;FJL €)

c6 khi dung con ldn hinh yén Y ey

ngya (dg van chuy€n  cac VAt e ' I

pham Ong tron, thanh tron). & € =) b 9
doan cong thuong dung con ldn (/R LR j¢/-~-»i_hj
hinh ¢b6n , hodc dung hai day '

con l&n hinh try ma diay ngoai

bS tri nhiéu con l&n hom. BE

vin chuyén nhitng vAt phdw cd Hinh 9-26. Cac dang conNIén (try
klch thudc tuwong d8i nhd  cb l&n ) va cach treo do.

the dung nhing con 13n ngin
xcp xen ké (hinh 9-27).

%%:Wf%“;m
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,w&il:rT—LL‘Li‘J; IR Ty ITT | , 'Il
Hinh 9-28. Khung 1dp con l&n. Hinh 9-29. B& tri con l&n x-n

ke.

pé van chuyen nhing vat phdm Kich thude 16n nhung nhe dang Lém
thuong ding nhitng con l4n ngin x€p thanh héng\ trég khung b& nay
(hinh -28) Bé tang Ludi tho cho dudng l&n  thuong dung mdt sd gbdi
tya dan hdi. . )

Dan va khung : Ding dé lam chd Lya chio con 1&n o

- Bé mdy: Cac duong ldn vén chuyén vt phénm nén% phé} dufg bé
may c6 dinh cd khi nguoi ta dung hai L€ may cho hai hang gia d¢' cda
nhung con ldn dai.

2. Pudng lan ¢d Lrye dén.
a. budng lan din dbng déc l4p: ‘
puong 1an wa mdi con l3n hogc nhi€u nhAt c¢® hai con l¥n
dung riéng wdét déng cu Jddn ddng goi la dudng 13n din ddng déc 1ap
(hinh 9-29).



- 159 -

i 0 5068

Hinh 9-29. Budng lin dAn déng d6c l4p.

Phuong thic din ddng nay dé dang 14p cac dudng ldn udn cong
hodc duong l&n dai bd tri it con ldn dé& van chuyén cdc 6éng hodc cac
thanh géi nhe.

0 may can yéu clu cac con ldn ddo chifu quay nhanh thay déi van
tdc kip thoi budc phdi ding con ldn ddn d6ng d6c 14p & d4y thuong
diung déng co bién tén.

b. Buing 13n din ddng tép trung Cchl cd 1 déng cd qua hép gidm
téc dén mot truc dai trén d& gdn cic cip binh ring noén  cung din dong
nhiéu con lan N6 dugc dung nhiéu & xudng can thép , ché bién
gé ...(hinh 9-30) Néu dugc bd tri hai nhdém xen ké nhau nhu hinh
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\ A " n \ A J . .
(9-304) ghi duong 14n nay khéng nhung dung a€ ,chuyén Vﬁg phéim Fhee
duomg thing ma con cd thé quay dao ddu v4tL phdm dang t&m (khi do
chiéu quay cla hai nhom con lin nguyc n@au).
phém

Mudn d6i hudng di clda VAt thudng phai

(hinh9-30b).

ding ban giay
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Hinh 9-30. Budng lin ddn déng t&p trung.
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§9-5. Cac thiét bj van chuyén khac

MOt s& san phéb dang bdt va hat nhd khi van chuygh bang phuong
phap co gidi (nhw béng thi , xich t&i , gfu, xe ) thudng ghp khong it
khb khin (byi bam dinh lam hdng may, & nhiém mbi trubhg ,  tdn hac
16m...) Kﬁ vy ngay cang c¢b nhifu noi sl dung thiét bj thuy khi d&
van chuyén vat 1idu nay.

1. Thi&t bj v§n chuyén bAng khi.

Nguyén {9 lam viéc cla thiét bi nay thyc chat 1a 1gi dyng su
chénh léch ap sult cﬁa dong khi chuyén ddng trong &ng hit (ho¥c day )

vt phﬁm tow vi tri nuy aén vi Lri kia , hodc tdn dyng trong lyc Lo
Iyc clha vit pham d€ "gom" ching dén ndi cAn thidt.
Uu diém :

- Tranh dugc byi bén.

- CAu tao kha don gidn.

- Cd Ehé chuyén dugc khodng cach xa.
Nhugc diém:

Tiéu tén nhidu cbng sudt hon so vdi phuong phép co khi
nhat la khi ¢ hat cang |lon thi doi hdi vén téc trong 6ng cang cao
t8n hao ma sat cang nhiéu cang nhanh (ti lé vd1 binh phuong vin téc ).

- Khéng dung dugc vdi vat pham co dé am cao.

Trén hinh  9-31
la so @6 b6 tri  trang

bi vén chuyén theo ¢¢5¢,4ﬂﬂ

cach hat vao VAt ‘Tfj N
v N ’ \ .

phim bj hit vao & vi ! 3

tri 1, qua o6ng 2, A e =

thing khi byi 3, ldng
dong 14n ddu & day ,
sau do6 di qua thung ¢
tiép tyc ling dong lén
2. Khéng khi thdi  bj
quat 5 diy ra ngoai

qua 6ng 6.

- 7F.$§7'q -/dF'-'—-n.:;:_—L_nfn:—?

Hinh 9-31. Thiét bi vén chuyén
bdng khi nén kiéu hit vao.

Hinh 9-32 la so db bd tri thi€t bi vén chuyén theo kiéu dgy.

May nen khi Y hat khéng khi each qua dng 2 , ddy khéng khi cao ap
qua ong 3 cudn theo vat pham dang bt dén thung 4 dugc tron lan vdi
vt pham bi dén vao thung loc 5 va rdi xu&ng con khéng khi thdi bj

day ra ngoai . TAt nhién dé tan dung va lam sach mbi trudong con cd
th€ b6 tri thém mdt sd b& loc theo nguyén 1y nhu vay.
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Hinh 9-32. Thié€t bj vdn chuyén khi kiéu cdy.

Téng quan ma ndi, thiét bj van chuyén bing khi thudng b cac bd
phdn nhu sau:
Cu chu nap liéu
Hé thong dudng 6ng va hé thdng van
B& phan do liéu
Tram khi nén
Hé théng déng hd khéng ché.
Co chu ngp liéu cd thé ding bubng hit nhu hinh 9-33, hodc ding
miy xo&n rudt ga nhu hinh 9-34.
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Hinh 9-33. Co ciu nap liéu kidu hat .
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Hinh 9-34. Co cdu nap liéu kiéu rudt ga.

2. Thi€t bj vin chuyén thup ddng.

Thyc chit cda phuong phap nay la ding stc nudc do chénh léch
ap sudt do cg ndng hoéc d6 cao ty nhién cda dong chdy trong 6ng hodc
trong mang déy vit phém cAn van chuyén trén  14n trong nudc di tuw vi
tr1 nay dén v1 tri kia (ma LhOng thudng la t@ nhing d8 cao khac nhau).
0 day v4t pham co 3 dang chuyen déng:

- VAt phém chuyén ddng men bd day cia Sng hodc mang.

- VAt phAm v4n chuyén 1ién tyc nhd giong chdy xung khi va vao
nhing bod cing. , ,

- V4t pham tr6n 14n déu trong nudc bj diy dén vao chuyén dong
trong 6ng khong cé mit thoang (con goi dong chay mét cit)

Hinh 9-35 la mdt vi dy vé thiét bj van chuyén thuy déng.
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Hinh 9-35. Thiét bj vAn chuy&n thuj déng.

Gaay, cac x1 cda 10 t chc kho cha 1, 2, 3 duge chuyén tdi
mang 4, sau do dung sic nudc ddy xudng sang chin 5, cac hat cd nh&
dugc cubn theo nudc trong Gng qua bom 7, cac hat cd 1dn duge chuyén
sang nghlen d may nghlen 6 rdi lai bi nudc cudn qua bom 7. Nhu vav
cac hat co nhd trédn 14n trong nudc qua bom theo 6ng 3 déy tdi bé léng
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9, nudc trong sach dwjc dﬁy tdi LE 10.
Uu diém:
CcH thé chuyén khéi lugng ridt 18n vit phﬁm dang hat & noi xa.
Thiét Lj don gidn  d¢ duy tu bdo dudng.
CH Lhe kéL hyp vai mdt 50 npuyén c¢bng cla qua trinh ¢6n, nghé
(nhu lam ngudi , LAy sach...).
Nhugc dién:
Tiéu huo lugng nudc 1an,
- Lam tang dé An mbi truong va vt phdm,
- Khéng th€ dung & noi bing gid.



Bai mo dadu
Chuong 1
Chrong 2
Chuong 3
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Chuong 5
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MUC LUC

Nhitmg ly thuyél ca ban vé co ciu nang

Thiét bi dan dong may truc

B6 phdn mang giiv 1ai , day va cac thi€t bi cudn day
Céc thi€t bi dirng va diéu chinh van tée

Cic co can phdi hgp ciia may tiuc

Cac thiét bi ning don gian

Ciu truc

Cin truc guay

Midy véan chuyén lién tuc -

Trang

22
28
52
79
109
117
132
139
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