Chuong 1. TINH TOAN LY HQP

§1. XAC PINH MO MEN QUAY MA LY HQP CAN TRUYEN.

Ly hop phai duoc thiét ké véi cac kich thude du dé né c6 thé truyén duge mod
men quay 16n hon mé men quay cua dong co. C6 nghia 13 dé né ludn ludén dam bao
truyén dugc toan bd mdé men tur dong co dén hée théng truyén luc mic du khi tAm ma
sét ¢6 thé bi dinh mot it dau hay bi mon, hodc cac 16 xo ép bi giam tinh dan hdi mot it
sau thoi gian st dung 1au. Vay md men ma sat ma ly hop can truyén duoc la:

M. = B.Memax (Nm) (I-1)

B - hé sb duy trix cua ly hop (B> 1)

Memax - mO men cuc dai cua dong co (déi v6i1 6 t0), hoac mé men danh nghia
M, cta dong co (ddi v6i may kéo) - Npp.

Khi chon B can luu ¥:

- Néu chon B bé thi khong du dam bao truyén hét dugc mé men.

- Néu chon P 16n qua thi ly hop khong lam dugce nhiém vu cta co ciu an toan
dé tranh tai trong 16n tac dung 1én hé théng truyén lyc khi thay doi dot ngot ché d6 1am
viéc (luc do ly hop khong truot dugc). Ngoai ra khi chon B 16n qué thi luc ép 1én dia
ma sat ciing can phai 16n, nghia 13 phai ting s6 dia ma st hodc ting kich thudc dia ma

sat va nhu thé doi hoi luc tac dung 1én ban dap ly hop ciing phai 16n.

Tri s6 B:
Phuong tién Hé s B
R Du lich 1,3+1,75
OA Van tai khong kéo mode 1.6 +222
© Van tai c6 ro mooc 20+3.0
van chuyén véi ly hop luén luén dong 15+20
may | nong nghi¢p vai ly hop thuong ma, khong cé 16 xo phu 20+40
kéo | nong nghiép véi ly hgp ludn dong va ly hop khong ludn ludn | 2.0 = 2.5
dong c6 16 xo phu

§2. XAC PINH KiCH THUGC CO BAN CUA LY HQP

Xac dinh kich thudc co ban caa ly hop chit yéu 1a xac dinh kich thudc cta vong
ma sat va s6 luong dia thu dong dé dam bao cho ly hop c6 kha ning truyén hét dugc
md men quay cua dong co. Ngoai ra cac kich thudc ctia vong ma sat can dugc kiém tra

theo ap suat cho phép 1én bé mit tim ma sat va theo cong ruot riéng,



Phuong trinh (I-1) con c6 thé viét nhu sau:
Mc= B.Memax = 1.P.Ryp.i (1-2)
1t - hé s6 ma sat.
i-SOd6ibé mitmasat; i=m+n-1
m - s6 dia chu dong
n - sb dia thu dong
Dbi véily hopmot dia:m=2;n=1; i =2
Dbi véi ly hop hai dia: m=3;n=2; i=4
P - luc ép tac dung lén dia ma sat, tinh theo N
Ry - ban kinh ma sat trung binh (ban kinh cua diém dit luc ma sat tong hop),
tinh theo m.
Tir phuong trinh (I-2) ¢6 thé xac dinh luc ép can thiét 1én cac dia dé truyén
duoc mo men ma sat M. :
p_ M, _ LM ax
URpd Ry

a. Xdc dinh kich thudc vong ma sdt.

(I-3)

Trén vong ma sat ta xét mot phan tir dién tich nhé ds ndm cach tdm O ban kinh

p, c6 chiéu day dp va chin mot goc nho da.

Hinh 1

Luc ma sat tac dung trén phﬁn tr dién tich ds la:
dT = p.po.ds = p.po.p.dp.do
Gia su c6 lyc P tdc dung 1€n vong ma sat voi ban kinh trong 1a r va ban kinh
ngoai 14 R, lac d6 ap suat don vi trén vong ma sat 1a:
P P

Po=—

_ 2
F z(R?-r?) (N



M6 men cua luc ma sat don vi:

dM = p.p.po.pdp.do = p.po.p°dp.da

M6 men céc lyc ma sat tac dung 1€n toan by vong ma sat la:
R27 R3—r3_2 R3_y3

M, = po._f jpzdp.da =27.4.Pp-
r o

3 3 “RE_r?

Néu ly hop c6 1' cap bé mat ma sat, khi d6 m6 men ma sat sé la:

2 R3-18
MC :§PIL[| . R2 _r2

- Mit khac m6 men ma sat M tac dung trén vong ma sat s& bang:
— 22
Mc = p.po.m(R” - 1°).R

- So sanh hai két qua trén ta tinh dugc Ry, nhu sau:

w.p.n(R*-rP).Ry = 2.n.p.p.%(R3 -r%)

2 (R®=r3)
Do dé: tb — 5
3 (R*—r%)
Ban kinh Ry, con ¢6 thé xac dinh gan dung nhu sau:
R+r
Rip = 2 (1-4)

Khi xac dinh Ry, theo (1-4) thi sai s6 14 1 d&én 4% ddi v6i cac vong ma sat hién
nay ctia 6t6 may kéo (c6 r va R). Néu vong ma sat 1a mot dia kin (r = 0) thi pham vi sai
sb 16n va t6i 25%.

Ban kinh ngoai R cua vong ma sat dugc chon theo cong thirc kinh nghiém:

R =158.10"2. Me e (m)
C

Me max- m6 men cuc dai ciia dong co (Nm).

C - hé s kinh nghiém, tinh dén mirc do sir dung tai trong.

+D6i véi 6t6 du lich : C=47

+ Dobi véi 6t6 van tai lam viée trong diéu kién st dung binh thuong C = 3,6

+ Db véi 6t6 van tai lam viée nang nhoc va o0to tu db hang: C=19

Ban kinh ngoai R khi chon con phdi can ctr vao duong kinh ngoai ctia banh da
vi R bi gidi han béi duong kinh ngoai cua banh da.

Ban kinh trong r ¢6 thé xac dinh so bd theo cong thirc thuc nghiém:

r=(0.53 +0.75R (1-5)



Gidi han dudi 0.53R dung cho dong co ¢6 sb vong quay nho. O gia tri s6 ndy su
khac nhau gitta R va r 1 16n s& giy 1én su chénh léch toc d6 truot tiép tuyén 16n 1am
cho tAm ma sat mon khong déu tir trong ra ngoai.

Dbi voi dong co c6 sb vong quay cao nén chon r theo gidi han trén (0.75R).

b. Hé s6 ma sdt

Hé sd ma sat phu thudc nhiéu yéu td, khi tinh toan ta thira nhan u chi phu thudc
vao vat liéu cua doi bé mat ma sat. Bang sau day trinh bay mot vai s6 liéu cua p va ap
sudt cho phép [p] d6i voi nhitng vat liéu khac nhau cua d6i bé mit ma sat.

Thudng thudng ¢ 6t6 va mot sé may kéo hay dung cac bé mit ma sat thép véi
phé-ra-do hodc phé-ra-d6 dong co hé sb ma sat p 16n nhat 1 0.35. Nhung dé tinh dén
diéu kién nhiét 4o, toc do truot twong ddi lam giam hé sd p nén khi tinh toan 1dy
= 0,25+ 0,30.

Heé s6 ma sat p ap suat cho
Vit liéu ctia cac bé mit ma sat . . phep [p]

Kho Trong dau KN/
Thép voi gang 0.15+0.18 | 0.15+0.18 | 150 = 300
Thép véi thép 0.15+0.20 | 0.03+0.07 | 250 + 400
Thép v6i phé-ra-d6 hogc phé-ra-do dong | .25+ 0.35 | 0.07+0.15 | 100 + 250
Gang v6i phé-ra-do 0.20 0.07+0.15 | 100 + 250
Thép vo1 phé-ra-do cao su 04 =05 0.07=0.15 | 100 = 250

c. Chon sé déi bé mdt ma sdt (sé dia ma sdt)

O 6t6 may kéo thuong dung ly hop mot hodc hai dia thu déng. Ly hop mot dia
thu dong (i = 2) dugc dung nhiéu hon vi két cdu don gian. Ly hop hai dia thu dong (i =
4) dat ¢ 6t6 may kéo c6 mdé men quay dong co 16n.

Sau khi chon s6 doi bé mit ma sat i theo két cdu kinh nghiém hién co, ta tinh
luc ép can thiét P theo cong thirc (I-29) trong d6 can kiém tra ap suat trén bé mit ma
sat p theo cong thure sau:

P P
o w )

Néu dam bao dugc yéu cau cua cong thirc (I-6) thi cac kich thude da chon 1a
hop ly.

Néu trwong hop khéng chon triede dwoc sé6 déi bé mdt ma sat thi c¢é thé tinh i

<[p] (1-6)

nhw sau:



IB'MEIT‘HX

Ty P=—7"> suyra
1Ry
i =ﬂ'Memax — ﬂ'Memax — ﬂ'Memax —
#Ry P uRy.m(R*—r?).[p] uRyp.z(R+r)(R-T)
ﬂ'Memax
R+r
u.Ry.27( > ).(R—=r)
X ‘. . .M
vi REr ., Nén cudi cung ta co: i = 'f -
2 2Ry~ [p)(R-T)
goib=R-rla chiéu rong cluia tAm ma sat, ta lai co:
i — IBMEI’THX
2
2.Rp-1.[plb

Trong cong thirc (I-6) 1dy [p] = 100 & 250 KN/m? vi & 6t6 bé mit ma sat thuong
1a thép voi phé-ra-d6. Gidi han trén 250 KN/m? ding cho 6t6 ¢6 dong co nhiéu xi lanh
va véi dudng dic tinh dong luc hoc tét (it phai gai s6), con gidi han dudi 100 KN/m?

dung cho dong co it xi lanh va vdi dac tinh dong luc hoc kém.

§3. CONG TRUQT VA CONG TRUQT RIENG SINH RA KHI PONG LY HQP

Khi dong ly hop sé& c6 hién twong trugt giira cac dia ma sat ¢ thoi gian dau cho
dén khi dia cha dong va bi dong quay nhu mot hé¢ théng dong hoc lién.

Hién tuong truot nhu vAy sé sinh ra cong ma st 1am nung néng cac chi tiét caa
ly hop 1én quéa nhiét do cho phép, 1am hao mon cic tim ma sat va nguy hiém nhét 1a
cac 10 xo ép o thé bi ram & nhiét d6 cao lam mét kha ning ép.

Vi thé can thiét phai xac dinh cong ma sat trong thdi gian dong ly hop.

1. Chon truong hop tinh cong trugt

Ta c6 3 truong hop dong ly hop:

- Khi tang s6 (tir s6 1 1én 86 2, tir s6 2 1én s6 3,...)

Van toc goc truc khuyu dong co @, cao hon van toc goc truc so cap hop sb6 o,
(0e>m,), Vi viy md men quay ctia dong co M, khong nén 16n dé tranh ting cong truot,
vi thé lic tang s, khong nén ting ga thém.

- Khi giam s (tir 3 xubng 2; 2 xudng 1;...):

®c0 thé nhd hon o, (we <®,) cho nén can tang o, dé cho we = w, (wa=

®c.in). Vi thé lic giam s6 nén ting ga thém.



- Khi khoi dong 6 t6 tai chd thi 0e> 0 cOn ;=0 (6 t6 chwa chuyén dong), lac
nay khong c6 cach nao dé lam dong déu m, Va o,.

Trong trucng hop nay cong trieot sé I6n nhdt va ta chon triecong hop khoi dong
016 tai ché dé tinh cong truot.

Dé nghién ctru qua trinh dong ly hop ta ¢ so dd truyén luc cua 6td (hinh 2)

M,
Ja J, 9_

Hinh 2.

M., ®¢- M6 men quay va tbc do goc truc khuyu dong co.
Js - M6 men quan tinh cua banh da, cac chi tiét quay ctia dong co va phan chu
dong cua ly hop ndi voi banh da (dia ép, vo ly hop).
M. - M6 men ma sat cia ly hop.
J, - md men quan tinh ctia 6 t6 va ro modc quy dan vé truc ly hop
r2
(ip,.d p.io)2

M, - trong luong toan bd cua o to;

‘]a = (ma +mm)'

Mp, - trong luong ro mooc;
I', - ban kinh cta banh xe;
In. Ip. 1o - ty sd truyén cua hop s, hop sé phu va truyén lyc chinh cua 6 to.
M, - mdé men can chuyén dong quy dan vé truc ly hop:
M, =[(m, +m,).gy + K.FV2].—°
ind o7
K - hé s6 can cua khong khi; n¢ - hiéu suit ctia hé théng truyén luc;
o, - toc dd goc cua truc ly hop.
Gia tri cong trugt duoc xac dinh bang cong thirc:

L:TMC.da
0

Ta c6 2 phuong phap tinh cong truot.



2. Phwong phdp thir nhit tinh cong truot
Gia thiét ly hop dong dot ngot, trong thoi gian dong ly hop cac thong sé M,
Mz, M, khong ddi. Khi do6 phuong trinh dong lugng s¢ la:
Dé cho phia dong co - ly hop:
Ja-(0e - @0) + Me.to = M.t
Dé cho phia ly hop - 0 t6:
Ja-(@0 - ®a) + Mato = Mc.to
Tu d6 ta co:
o = Jg.0,(M; =M ) +J,.0,.(M,—-M,)
o =
JgM.-M)+J,.(M,-M,)

Ta c6 thé tinh thoi gian to:
t. = Jd"]a-(we_a)a)
.
‘Jd-(Mc _Ma)+‘]a-(Mc _Me)

Goc truot cua dia ly hop:
o = O to

O 1p - tOC d0 goc trugt trung binh

_ (a)e B a)a)
O = 2
()]
(De
OJO
o,
to 4

Hinh 3

Tu d6 ta co:
Jygda(@e —@,)?
Jd.(MC —Ma)+Ja.(Mc —Me)

a=05

Cong truot trong thoi gian dong ly hop:



_ M. dy.da. (@, — ,)3
23, (M, =M, )+J,.(M,-M,)

3. Phuwong phadp thw hai tinh cong truot

Qua trinh déng ly hop gom 2 giai doan:

- Tang m6 men M, tir 0 dén M, - giai doan 0 t6 khoi dong.

- Tang m6 men M, dén khi ly hop dong hoan toan.

Thoi gian cta giai doan 1 13 t;, 1a thoi gian truot lam néng cac chi tiét cua ly
hop. Cong truot trong thoi gian nay la:

L =|\/|(,i.")e;“’a 4

Thoi gian cta giai doan 2 13 t, dé ting toc 6 t6. Cong truot trong giai doan nay la:
1 2

L2 = E"]a(we _a)a)2 +§ M a'(a)e o a)a)'tZ

Cong truot toan bo la:

1 2 t 2
L= Ll + L2 :E"]a(we _a)a)2 +§Ma'(a)e —a)a).(51+§t2)

Thoti gian ty, t; ¢ thé tinh:

Jk

k - hé s6 ty 1¢ tinh dén nhip do ting mdé men M, khi dong ly hop, xac dinh bang
thuc nghiém:

k =5+ 15 KGm/s - dbi véi xe du lich

k=15 + 75 KGm/s - d6i véi xe tai

A=23,. (0, —@,)

4. Poi vdi mdy kéo:

2
WeN

- 1.1 1
2'(1_5)'(f+i)

®eN - toc d§ gde danh nghia cua dong co tng véi cong suat cuc dai

L

B - hé sb du trit cta ly hop
Jg - m6 men quan tinh cua dong co

Jp - md men quén tinh cta toan bo lién hgp may lam vi¢c cung may kéo.



5. Cong truot riéng
Cong truot riéng dé danh gia mic d6 hao mon ciia dia ma sat:

L
Io =ES[|O]

F - dién tich bé mat dia ma st

F =7.(R*-r?)

i - s6 doi bé mat dia ma sat

Cong truot riéng cho phép [lo] theo céac s lidu sau day:

Ot6 van tai c6 trong tai dudi 5 tan (S0KN): [l,] = 150 + 250 KJ/m?

Oto van tai c6 trong tai trén 5 tan (S0KN): [1o] = 400 + 600 KJ/m?
Ot6 du lich: [I;] = 1000 + 1200 KJ/m?
May kéo: [1o] < 300 KJ/m?

6. Nhiét dp cdc chi tiét ciia ly hop:

ar=2t o7t g
cm, 427.cG,

y - hé s0 xac dinh phan cong trugt dung dé nung nong chi tict can tinh (dia ép
hodc dia trung gian).
H¢ so jbang ti sO gitra sO bé mat ma sat cua chi tiét can tinh voi s6 bé mat ma

sat toan b cua ly hop:

Lo 1
+ Do6i voi dia ép: y = —
2n

+ Pdi v6i dia trung gian: y = 23 = 1 (6 ly hop hai dia thu dong).
n n

Trong d6 n - s6 dia thu dong.

- P6i v6i dia ép o ly hop mot dia thu dong: y = %— =05
- P6i v6i dia ép o ly hop hai dia thy dong: y = % =0,25

- P6i v6i dia trung gian: y = % =05

L - cong truot toan b sinh ra khi dong ly hop (J hodc Nm)
¢ - nhiét dung riéng (ti nhiét) cta chi tiét bi nung noéng.
Péi voi thép va gang ¢ = 500 J/Kg.dd

G; - khéi luong cua chi tiét bi nung néng (Kg).



[At] < 10° - dbi voi 6 t6 khong kéo modc;

[At] < 20° - @i v6i 6 t6 kéo modc;

[At] <5° - dbi v6i may kéo.

Mudn giam nhiét d6 can 1am dia ép va dia trung gian c6 trong khdi 16n va thong

gi6 qua ctra so trén vo ly hop.

§5. TINH TOAN SUC BEN CAC CHI TIET CUA LY HQP

1. Dia bi dong va moay- o cua dia bi dong

Trong mén hoc cong nghé 6t I da phén tich két cau cua dia thu dong. Pia thy
dong thudong ghép véi moay- o dia thy dong bang cac dinh tan. Yéu cau ctia moay- o
1a phai dan hudng t6t cho dia thu dong khong bi dao. Mudn vy chiéu dai 1 ciia moay-

o phai ¢¢ ti I¢ thich dang vé1 duong kinh cua truc D: LD ~14+15

Vat liéu ché tao moay- o thuong la thép 40 hoac 40x. Céac then cuia moay-o
duoc tinh theo chén dap va cit. Khi c6 nhiéu dia thy dong va mdi dia nim trén mdi

moay- o riéng biét thi coi nhu mé men quay truyén dén mdi dia déu bang nhau.

z C
Hinh 4. Két cau dia bi dong
3
K 4
e A
lﬁ
Luc tac dung trén ban kinh trung binh ctia cac then d6i mdi moay- o la:
4M
Q= —em_ (N)
Z,(D+d)

Memax - mO men quay cuc dai cua dong co (N.m);



Z;-sb lugng moay-o;
D - duong kinh ngoai cua cac then & truc ly hop (m);
d - duong kinh trong cta cac then moay-o dia thu dong (m);
Ung suat chén dap sé 1a:
4 = Zz.l.ig—d) - zl.zj.:\:l[e)rgaidz) <loal (1-37)

Z, - sb ranh then cua moay-o;

| - chiéu dai lam viéc cta then (m);
[64]- ing suét chén dap cho phép (MN/m?)
[65] = 20 MN/m?.

Ung suét cat then l:

roQ _ Memn _p (1-38)
2,00 2,2,1b(D +d)

b - chiéu rong cua then (m)

[1] - ing suét cit cho phép: [t] = 10MN/m?

2. Truc ly hgp

Yéu cau cua truc ly hop phai c6 do cimg vimg nhat dinh dé khéng bi vong khi
1am viéc. Ngoai ra con phai déng tim véi truc khuyu va phai c6 ranh then hoa dé lip
dia thu dong.

Truc ly hop ciing thudng 13 truc so cap hop s, dau cubdi cua nd c6 banh ring
nén truc thuong ché tao bang vat liéu nhu banh ring (banh ring dic lién truc), do do
vat liéu truc thuong la thép 40X, 18XI'T, 12XH3A, 30X I'T.

Truc ly hop duoc tinh toan theo tng sudt tong hop udn va xoan nhu sau:

M 2 +M 2
VR T MNgm? (1-39)

Oth = PE

M,: md men xoan tac dung tai tiét dién nguy hiém, MNm.

M,: md men udn tac dung tai tiét dién nguy hiém, MNm.

d: duong kinh cua tiét dién nguy hiém, tinh theo m.

Ung suét téng hop cho phép [ow]= 50 + 70 MN/m?. Khi tinh tng suit tong hop
theo cong thirc (1-39) thi M, 1ay bang Memax €ON M, dugc xac dinh bang phwong phap
v& biéu d6 mé men trén truc do cac lyc tic dung sinh ra bai cac banh rang an khép trén
truc so cap, truc trung gian va truc thir cdp hop sb.

Cac then cua truc ly hop duoc tinh theo chén dap va cat theo cac cong thirc
twong tw nhu khi tinh moay-o dia thu dong. [o4] = 25 MN/m? con [1] = 30 MN/m?.

10



3. Pia ép va dia trung gian

Pia ép va dia trung gian cin c6 trong khdi 16n dé c6 kha ning thu va thoat nhiét
tdt, do do giam dugc nhiét do lam viéc cua ly hop.

Tinh toan trong khdi cta dia ép va dia trung gian c6 thé theo cong thuc (1-36)
d3 ndi ¢ phan trude va ta co:
yL yL <[At]

Tt cong thuc At = = <
cm, 427.cG;

ta tinh dugc khéi luong cua dia ép:

_ 7L tinh theo Kg
° c[at]

Céc ky hiéu trong cong thirc ndy gidng nhu ¢ cong thirc (I-36)

Dia ép va dia trung gian thuong dugc ché tao bang gang xam co chat lugng cao:
Cir 28-48, Cur 18-36, Cir 15-32.

4.Loxoep

Trén 6t6 thuong dung ba loai 10 xo:

- Lo xo ép hinh tru (tiét dién day 10 xo 14 tron).

- Lo xo0 ép hinh con (tiét dién day 16 xo 1a chit nhat).

- Lo xo ép dang dia.

Lo xo hinh ¢6n (ndn) ¢6 vu diém 1a khoang cach cudi cung lic ép ngan hon loai
10 xo tru do d6 két cdu ly hop gon hon, luc ép déu hon. Nhung nhuoc diém 1a do né
thudng dit & trung tim nén kho bb tri don mé ly hop.

Lo xo tru dit xung quanh dia ép nén rat d& c6 hién tugng luc ép khong déu. Uu
diém loai nay 1a c6 rong chd dé dat don mé ly hop.

Céc 16 xo0 & ly hop ludn luén dong duge dit & trang thai ép ban dau (luc ly hop

dang dong).
Luc tac dung lén tat ca cac 10 xo ép khi ly hop con dang déng 1a:
M M
P, = £ = p Emax (1-40)
HRy 1 uRyl

Lac mé ly hop céc 10 xo chiu luc tic dung 16n nhat vi chiing con bi bién dang
thém. Theo thi nghiém vé bién dang thém ctia 10 xo lac mé ly hop, nguoi ta thiy luc
¢ép tang Ién 20%, nghia la:

Ps’=1,2. Py (1-41)

Do d6 luc 16n nhét tac dung Ién mét 10 xo la:

11



P, = R _ —l’z'é'MemaX ; Tinh theo N.
Z wni.Z.Ry
Z- b lugng 10 xo ép.

Lo xo ly hop thuong duge ché tao bang thép cic bon 85, thép ming gan 60T,
thép si lich 60C,. Tinh toan 10 xo ép theo Ung sudt cat, ung sudt cat cho phép
a:[t]=500-700 MN/m?.

Céc cong thirc dé tinh ung suat cat, bién dang va do cimg cta 10 xo hinh try va
hinh ¢6n nhu sau:

a. Doi voi lo xo tru co tiet dién day la tron:

_Ungsubtcht 7= %.10—1; MN/m? (1-42)
TT.
a1k 8.P,.D%n, , ._
- D) bien dang A=—2""010"7 (m)
G.d
A Gd* ,
-bocingloxo:  C=—-—10 (MN/m)
8.D".n,
b. Lo xo cén (cé bude la hdang sé) ¢6 tiét dién ddy la chit nhdt (b>a):
- Ung suét cit: - 2107 MN/m? (1-43)
a.a
- P6 bién dang: A= %(qz +1,7)(r, +1,).1072 (m);
7.G.

_ yGa*
157.ny (1 +1,°)(r, +1,)

- B0 cung 10°  MN/m?

Trong cac cong thurc trén:

Po- luc tac dung Ién mét 10 xo ép, tinh theo MN

a, b, d, D, ry, r; -kich thudc 16 xo, tinh theo (m)

No- s6 vong 1am viée cua 10 xo

G- mbduyn dan hdi dich chuyén khi xoén G = 8.10* MN/m?

r A A pY I3 . 9 A b
Céc hé s6 a va y xac dinh theo ty s0 — nhu sau:
a

b 1 1.5 2 3 4

a

o 0.208 0.346 0.493 0.801 1.15
v 0.1404 0.294 0.475 0.784 1.120
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Khi tinh tmg sudt 10 xo hinh tru va hinh con cta ly hop can tinh dén su tap
trung mg suat & bén trong soi daylo xo: T = k.t
o day:
k- hé sb tinh dén su tap trung tng suét

T- Ung suat 10 xo

+ Ddi véi 10 xo tru c6 day 10 xo tiét dién tron, hé sé k phu thudc vao ty sb %
nhu sau:
b 7 6 5 4 3
d
k 1.20 1.25 1.30 1.40 1.60

+ Dbi voi 16 xo hinh ¢on ¢6 day 10 xo tiét dién chir nhat, hé sb k phu thudc vao

. D . . oLz
ty s0 g g véi goc xoan 10 xo 1a: 2%+ 20°. Tri s6 lay trung binh 1a D =ry+ 1,

% 10 9 8 7 6 5 4

k 1.15 1.17 1.19 1.21 1.24 | 1.27 1.30

Diéu kién phai bao dam 1a khi mé ly hop, khe ho giira hai vong 16 xo 1an can tdi
thiéu phai 1a 1 mm

S6 lwong 10 x0 ép c6 thé chon theo kinh nghiém sau:

duong kinh ngoai vong ma sat | <200 | 200 =+ |280 =+ |380 =
(mm) 280 380 450
S6 luong 10 xo0 ép Z 3+6 |9+12 12+18 | 18+30

Chon lyc ép 1&n mdi 10 xo 1a py:

- Ot c6 tai trong trung binh p,= 600 = 700 N

- Ot ¢6 tai trong 16n pi< 1000 N

Puong kinh D cua 10 xo dbi voi 6to van tai co trong tai trung binh va lén chon
trong gioi han D =27 + 32 mm.

Pé dam bao 16 xo khong bi nung noéng 1am mat kha ning dan hoi, thudong 16t
bang vong cach nhiét.

Dé tranh 16 xo ép khoi vang ra khoi vi tri cia nd dudi tac dung cta luc ly tim

khi dia ép quay, ngudi ta 1am dia ép va vo ly hop c6 vau nho lén.

13



Lo xo dia khong xé ranh dugc tinh nhu sau:

- Luc sinh ra bo1 10 xo:

- _M0Eo4 {(f —zo){ —ﬁjmz} N
(1-u").D"A 2
- Ung suit phap tuyén cuc dai & mit trong dia hinh con tai thiét dién cit theo
duong hudng tam:
nax :%.(f.KO — 29Ky +8) MN/m?
Trong do6:

O

f - chiéu cao ctia hinh nén cut bén trong (m);

8 - chiéu day dia 10 xo (m);

Ao - d0 dich chuyén cua 1 10 xo dia (m);

E - m6 duyn dan hoi; E = 2,1. 10° MN/m?

it - hé sé Pu at xong (d6i véi thép p = 0,3)

As, K, Ko, K; - cac hé s (chon theo db thi thuc nghiém)

5. Pon mé ly hep :

Ngoai loai don m¢ thong thuong, ngudi ta con dung loai don mé nua ly tam.
Goi 1a ntra ly tam vi lyc ép 1én cac dia ma sat mot phan 13 do 10 xo ép, mot phan 1a do
lyc ly tdm cua trong khéi phu G, ciia don mé. Do do hé s6 du trit B cua ly hop loai ntra
ly tam ¢ tri s6 thay doi theo s6 vong quay n. ciia dong co.

Khi déng co chua lam viée (we = 0) ta chon p< 1 (B = 0,85 + 0,9) dé khi dong
co 1am viée, sb vong quay ting lam lyc ly tAm cua trong khdi phu ting thi B cang ting

dat dén tri s dam bao cho ly hop truyén hét mé men quay cuc dai cua dong co.

Hinh 5

Luc ép phu Py, 1€n dia ép do trong khdi phu sinh ra trén mdi don mé 1a:
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_p a

P, =—". RZ : |-44
g 900 b (I-44)

G,- trong luong cua don mo ké ca trong khdi phu, tinh theo N.

G, z°.n?

Ne- s6 vong quay cua truc khuyu dong co, tinh theo vong/phut

R- khoang cach tir trong tam ctia don mé (ké ca trong khdi phy) dén truc quay
cua truc ly hop, tinh theo m.

g- gia toc trong trudong, g = 9,81 m/s’.
a, b- cac kich thudc khoang cach tay don ctiia don mé.

Luc can thiét dé tac dung 1én du trong cua mot don mo loai binh thudng dé
thang luc ép cua 10 xo ép la:

P P k
P,c=-—>k:;suyra P, == .~ : 1-45
d 7 y 4=, (1-45)

Z- s0 lugng don mo.

k- khoang cach tir tim quay O ctia don mé& (xem hinh v&) dén vi tri dat 10 xo ép,
thyc té thira nhan k ~ b.

c- khoang cach tir tim quay O dén dau trong ctia don mé. Déi vé6i ly hop nua ly
tam, tri sb cua Py s& 1a:

%+ L (1-46)

P
Paay =—~ .

2' .
Ps’- luc ép téng cong 1én dia ép do cac 10 xo ép gy ra khi mé hoan toan ly hop,

tinh theo N.
Ung suat udn & tiét dién nguy hiém cua don mo 1a:
P, .l
7, = V\(;u <[z, 1; (1-47)

A A A 9, 4t A ‘A < R 5 \ 5 ’ 3
W,- m6 men chong udn & ti€t di€n nguy hi€ém ctia don mo, tinh theo m

I- khoang cach tir diém dat lyc P4 (dau trong ciia don mo) dén tiét dién nguy
hiém, thira nhén 1 ~c.

[t,] = 300 + 400 MN/m?

P4 luc tac dung Ién mét don mo khi mé ly hop hoan toan va tinh theo MN.

Pon mo ¢6 thé ché tao tir thép tam co6 thanh phan cacbon thap nhu thép 08 sau
d6 duogc xi-a-nua hod hodc c6 thé duge rén tir thép thanh c6 thanh phan cacbon trung
binh nhu thép 35, sau do xi-a-nua hod ¢ cac bé mit lam viée.

§6. DAN PONG LY HOP

15



Khi thiét ké din dong ly hop phai dam bao nhimng yéu cau sau:

- Luc can thiét tac dung 1én ban dap ly hop phai nho. Dbi véi 6t6 luc dap Pyq
khi ly hgp mé hoan toan khong dugc qua 120N.

- Hanh trinh toan b ctia ban dap phai dam béao thuan tién cho ngudi diéu khién.

Spa = 180 mm ddi véi xe tai;

Spq = 150 mm ddi véi xe con.

- BPong, mé ly hgp phai ém diu.

- Bam bao dong va mé ly hgp hoan toan.

- Pé dam bao ly hop dong hoan toan, khe ho gitta mit 6 bi md ly hop va dau
don mé nam trong khoang 2 + 3 mm,

- Bam bao thuan tién cho bdo dudng, stra chira.

1. Dén djng kiéu co khi:

Ty s6 truyén cua co cAu dan dong ly hop:

. a C
Id :Ba
¢4l
LT
Honh 6 3
1
Q
) .=F
_—*.ﬂ P
[$)

Ty s6 truyén cia co cau mé ly hop:

iy =g g = g = e
m d-'dm d'f b.d.f
Hanh trinh cua ban dap:

16



a C .
Spg =Sy +S;y, =0.—.—+Ali_.z

Z - sb khe ho gitra dia ép va dia ma sat (bang 2 1an s6 dia ma sat).
Al - hanh trinh cua dia ép;
8 = 2 + 3 mm - khe ho giita don mé va 6 bi mo ly hop.
Luc can thiét tic dung 1én ban dap ly hop:
Ps
i 174

Py - luc ép tong cOng cua 10 xo ép khi dia ma sat dugc mé hoan toan.

Pbd =

Nq - hiéu suét caa dan dong ly hop (ng = 0,7 = 0,8).
Khi thiét ké din dong ly hop, can xac dinh ty s truyén ctia hé thong trén co sé
luc ép can thiét cta 10 xo ép va luc ban dap theo tiéu chuan. Tir d6 chon céc kich

thudc cho phu hop véi bo tri cta san xe.

2. Dan dng bing thuy luwc

Co ciu diéu khién din dong bang thuy luc c6 vu diém 1a luc dap cua ngudi 1ai
c6 thé giam ma vi tri dat ban dap khong phu thudc vi tri cta ly hop va khong phu
thudc vao khong gian b tri ban dap, hiéu suat cua dan dong ly hop 16n hon so vé6i dan
dong bang co khi, khe ho nho, giam duoc hanh trinh tir do cua ban dap. Tuy nhién
cling khong nén giam qua nhiéu luc ban dap ma can chon: P,y = 60 + 80 N dé cho
ngudi 14i c6 cam gidc dang mo ly hop. Vi vay nguoi ta bd tri thém 10 xo hdi vi ban dap
2.

So dd co cau din dong ly hop bang thuy luc trinh bay trén hinh v&. Cac xi lanh
thuy luc c6 dudng kinh dy> d; va 4p suét din trong cac xilanh 1a nhu nhau.

DPé ¢ luc tac dung 1€n ban dap P,q nhé lam cho viéc diéu khién ly hop nhe
nhang hon ta can tinh toan cac thong sb truyén luc nhuw dq, dy, a, b ,C, d, &, T.

Ty s6 truyén cta dan dong ly hop:

Hanh trinh cua ban dap ly hop:
ac dy

b d d?

de = Std + SlV - 5 + A|ImZ

Luc can thiét tic dung 1én ban dap ly hop:

17



Hinh 7

Khi thiét ké dan dong ly hop bang thuy luc, can xac dinh ty sd truyén cta hé
thdng trén co sé luc ép can thiét cia 10 xo ép va luc ban dap theo tiéu chuan. Tur do
chon cac kich thudc cho phu hop véi bd tri ciia san xe. Kich thude cac xi lanh tinh va

chon phu hop vdi tiéu chudn. Tir d6 tinh toan lai cac kich thude cua cac tay don.

18



Chuong II. TINH TOAN HOP SO
Khi tinh toan hop s6, ta can xéac dinh:
- So dd cua hop $6: hop sb hai truc, ba truc, co hay khong c6 hop ) phu.
- Ti sb truyén ctia hop sb.
- X4c dinh céac thong sb co ban cuia hop sb: khoang cach gitra cac truc, sb luong
va mo dun cac banh rang, kich thudc céc tryc,...

- Tinh toan bd déng tdc, ...

§1. PHAN TiCH SO PO HOP SO
Mt s dic tinh caa hop sb co khi:
- Khoang céach ty s truyén: 13 ty sb giita cac ty 6 truyén 16n nhat va nho nhét:

|
IC
i - ty s6 truyén cua sb I (dugc xac dinh tir Iy thuyét 6 t0).

Ic - ty sO truyén cua so cao nhat (co thé 1a so truyén thang, c6 thé 1a so truyén

tang).
DPdi véi xe con: Dp<4
Xe tai: D,=6+9
Poan xe: D,=9+13

S6 Iugng so truyén cua hdp so:
Chi s6 mat do cua day ty so truyén:

M

q=-
Ik+1
Dbi voi 6 16 c6 No/G,> 15 SN/T: O~ 1,8;
D6i v6i 6 6 ¢6 No/G, = 10 + 15 SN/T: Quw= 1,6;
D61 v6i 6 16 ¢6 No/G,< 9 SN/T: JQuw~ 1,3 + 1,4;
Sau khi tinh va chon cac thong sd ta c6 thé xac dinh sb ty s6 truyén:
k=190n 4
lg gy

Lam tron k dén s6 nguyén gan nhat va ta c6 thé tinh lai chi s6 qg:

O = kﬁ

Tir ddy ta c6 thé xac dinh cac ty so truyén trung gian:
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i II . | _ .
n=-: nm = =Ty
tb O Oy

Khi thiét ké hop so6 nhi€u cap, can chon phuong an bo tri dé trén co s¢ do xac

dinh ty s6 truyén ctia hop sé chinh va hop sb phu.

—_— [
o
& S % &
T T an an

Hinh 8. Cdc phiong én bé tri hop so trong truyén luc
a. Hop s6 phu truée hop sé chinh,; b. Hop s6 phu sau hdp sé chinh

il aniill

Hinh 9. Cac phuong dn bé tri day ty s0 truyén trong hop 50 nhié‘u,cdrp
a. Hop so phu trudc hop so chinh; b. Hop so phu sau hop so chinh

1y 56 truyén ciia hop so khi gai hop so phu; [ Ty s6 truyén ciia hdp s6 chinh.
Theo phuong an a, ta co:

Gtb = +/Ctohe ; Dhe =5 ~; Dp = Go; D = Dic . D

§2. CHON KHOANG CACH GIUA CAC TRUC HOQP SO
bPéi voi hop s6 véi truc ¢d dinh, khoang cach truc A thuong chon so bd theo

cong thuc kinh nghiém :
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A=a3M . (Mmm) (11-3)

Trong d6:  Mgmax - mO men cuc dai cua dong co (N.m),

a - h¢ so, phu thudc vao loai xe:

Xe con: a=14,5+16
Xe tai: a=17+19

Xe vo1 dong co diezel: a=20,5+215
Hop s phu: a=17+215

+ Ddi véi may kéo: co thé chon trén co s céc may kéo cung c¢& hién c6 hodc
dung d thi (ving ndm giita hai dudng cong duoc dung dé chon khoang cach truc A)
Memax
(Nw)
600

400 H d
Hinh 11 d

200

0

75 100 125 150 175  A(em)

§3. CHON MO PUL CUA BANH RANG

* P6i véi 6td mo dul phap tuyén cua banh ring (m,) duge chon theo do thi:

6‘/[[7')
NS 7 ==
§ 6 _,-/ :
§ 5 —
Hinh 12 S 1 7
z 4
2

0 o5 1 2 3 4 5678 {0 (k¥m)

Momen quay cuc dai trén truc thit cdp hop s6

Ving nam gitta hai dudng xién dung dé chon m,, dudng a ddi v4i banh ring
thang; duong b ddi v6i banh rang nghiéng.
Truc hoanh cta d6 thi 1a md men quay cyc dai tinh dén truc thir cip hop sb:
M = Memax- Inh1- M

Memax - mO men quay cuc dai dong co, tinh theo KN.m.
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ing - ti sO truyén hop $6 &s6 L.
Nn - Hiéu sudt cta hop s, 14y trung binh ), = 0,96.
* Hodc ¢ thé chon mo dun phap tuyén m, theo cong thire kinh nghiém:
m, = (0,032 + 0,040) A.
* Ta ciing c6 thé tinh modul theo cong thirc:
_2.Acosp
Z,.(i+1)
Z, - s6 rang ctia banh riang chu dong
i - ty s6 truyén cta cip banh ring dang tinh
[ - goc nghiéng cua rang
Goc nghiéng cta ring duoc xac dinh thoa mén 2 diéu kién:
- Do trung khép chiéu truc &> 1

o - btgp _ b.sin g 51
? ts rm

b - chiéu rong cua vanh ring (mm).

- Cac lyc chiéu truc tac dung 1én cac banh ring nghiéng cia truc trung gian phai
can bang, c6 nghia 1a:

W5 _ %

9h n

Bi; ri - goc nghiéng va ban kinh vong tron lan ctia banh rang trén truc trung gian
& 6 truyén i nao do;

B1; r1 - goc nghiéng va ban kinh vong tron lin cua banh riang dan dong truc
trung gian.

* Ta c6 thé tinh theo diéu kién bén cua ring theo (mg suat uén cho phép:

- B6i véi banh ring try ring thang:

0,64.M,
m=3g———
Vywzlo,]

M; - m6 men tinh toan ctia hop so;
Yy - hé s0 dang rang;

A A A N b
y - hé s0 chiéu dai rang, y =—

Z - s0 rang cua banh rang;
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[6.] - Ung sudt udn cho phép.

- Pbi v6i banh ring tru ring nghiéng, khi B~ 8°, médul phap tuyén:

[ 0,44M,
m, =3|————
yy.Z.[o,]

- D4i voi banh ring tru ring nghiéng, khi p= 8°, médul phap tuyén:
_ ?i/o,?l.Mt.cos,B

n

yw.Z.lo,]

Khi chon mé dul theo dd thi hodc tinh theo cong thirc kinh nghiém, can tham
khao thém tri s6 mo dul cta 6t6 may kéo cing c¢& hién c6 va phai 1y theo modul tiéu
chuan.

Hop s6 6t6 may kéo hién nay thuong dung cac tri s6 mé dul sau (mm):

1,75; 2,25; 2,50; 2,75; 3,50; 3,75; 4,0; 4,25; 4,50; 5,0; 5,50; 6,0; 6,50; 7,00;
8,00; 9,00; 10,00; 11,00; 12,00.

Pé don gian vi¢c ché tao va stra chira hop s6, nén chon tri s6 mé dul thé)ng nhét
cho tat ca cac banh rang cua hop s6. Khi dung hai mé dul khac nhau cho cac banh ring
hop s6 thi mot mé dul dung cho banh ring thang, con mé dul khac dung cho banh ring
nghiéng.

§4. XAC PINH SO RANG CUA BANH RANG HOQP SO

1. Hjp s6 hai truc:

Loai nay dung nhiéu & may kéo va & mot sd 6t6 ma cau trude chu dong.

Sb rang cua banh rang hop sb hai truc xac dinh tir diéu kién bao dam ti sb
truyén di xac dinh khi tinh toan stc kéo va dam bao khoang cach khong doi giira cac

tam cua cac cap banh rang an khép véi nhau.

HE ms

"g } Hinh 13

Ta c6 cong thirc tinh khoang céch truc nhu sau:
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_m(z + ) _my(zp+ Z5) _Ms(z3+ 23) _
2.CoS [, 2.C0sf3, 2.C0S S5
o day:

71, Z, Z3,.. 8O rang cua banh rang chu dong tuong ing & cac sO L IL, 111, ...

2, 2, 23" - $b rang cua banh rang thu dong tuong ing & cac s6 I, 11, I11,...

my, My, M3 - mo dul cua cac cap banh rang sO L I 111, ...

B1, B2, B3 - goc nghiéng cua rang & cac cap banh rang s6 I, 11, IIL.

Khi da c6 khoang cach truc A va md dun banh rang m chon nhu nhau cho céac
s6 thi s rang cua banh rang chu dong & s6 L, T1, III duoc xac dinh nhu sau:

2, = 2.Aco_sﬂ1 D2, = 2.Aco_s,ﬂ2 2y = 2.Aco§ﬁ3 - (11-6)

m(L+i;) mL+ip,) mL+i;)

SH rang cua banh rang thu dong & s6 I, I, TI1.. la:
2= 2100 20 =20 0 23 = 27303 V.V

2. Hop so 3 truc
Hop s6 3 truc dugc dung nhi€u ¢ 6t6 va may kéo. Xac dinh s6 lugng rang ctua
cac banh rang hop so0 ba truc can bao dam khoang cach khong doi gitra cac duong tdm

cua cap banh rang luén an khép va ti so truyén hdp so da tinh.

i

] |
S
l l L % Hinh 14
|4 aEfw

Tong sb ring cia mot cap Zs = Z + 2. = 2.A.my
Ta biét rang:
Zs1 =721t Zxc

Zsy = Zp + Z)

24



Zsak = Zak T Zake
ta da biét Ij; Iy ... tir tinh toan dong hoc cua 6 t6
trong do:
21,9, - $6 rang cua banh rang s6 I, IL,... truc thir cép;
Zicoc,. " $6 rang cua banh rang 6 I, I0,.... truc trung gian
Déi voi cac sb tién cua hop so:
Zs = 47 + 3 - d6i v6i hop s xe con
Zy = 68 + 10 - d6i véi xe tai
Pau tién ta chon sd ring cho banh ring nhé nhit trong hop sb:
Z1c = 12 + 17 (hop s6 bd tri theo phuong an I).
Dbi véi hop s bb tri theo phuong an 11, zy c6 thé 16n hon nhiéu (z;.< 30)

Tur do6 ta tinh duoc sO rang cua cac banh rang:

Z1 =731 - Z3¢
Z Z Z
k H H 1c . >ak . —_
ac=Iak=l|.—c, Zak:—?’ Zake = Z3xc - Zak
Zak Z; 141,
Z, . 1 Zyy . _
_:|||.__1 22:—2! ZZC_ZZZ_ZZ
Zye lak 1+ -2
Zye
z; . 1 Zy3 . _
_:||||-__, 23:—21 Z3C_ZZ3_Z3
L3¢ lak 14 -3
ZSc

Sau khi tinh dugc sb ring cua cac banh ring, ta tinh lai chinh xac ty sb truyén
clia cac sd.
Ta da biét quan hé giita mo dul va cac thong s6 khac ciia banh rang:
t D

o day:

t - budc rang cia banh rang.

Z - s6 luong ring cua banh ring.
D - dudng kinh vong tron lan.
chiéu cao dau rang: h'=1 m.
chiéu cao chan rang: h" =1,25 m.

chiéu cao toan bo rang: h=h'+h"=225m.
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budc rang cua banh rang: t= . m.
goc an khop: o =14°30" ; 15° ; 20° (nén chon o = 20°).

§5. TINH TOAN BANH RANG CUA HOP SO
Banh rang hop sé duoc tinh toan theo Gmg suat ubn va tng suat tiép xac.
I- Tinh theo trng suat u(‘in:tu
Khi tinh toan banh ring hdp s 6 t6, md men tinh toan ldy mo men nho nhat tir
md men dong co va md men tir dat truyén 1én theo diéu kién bam.
P

. - MN/m? 11-9
” b'ﬂ"mntb-y-Kﬂ (9

oy = Ky K -Ke.KipK

Trong do6:
P - Luc vong tac dung lén rang tai tam an khdp cua banh rang dang tinh, tinh

theo MN, P =M
r

M - M6 men quay tac dung 1én banh ring can tinh

I - ban kinh vong tron chia cia banh rang

M, - mo dul phap tuyén cta banh ring, tinh theo m (dbi voi ring nghiéng)

m - m6 dul ctia banh ring (d6i voi banh ring thang), tinh theo m.

b - Chiéu réng lam viéc cua banh ring, tinh theo m.

- B6i v6i banh ring thang nén chon b = (4,4 + 7) m (m-modul)

- D6i v6i banh riang nghiéng nén chon b = (7 + 8,6) m, (M, -modul phap tuyén).

y - hé s dang ring:

+ Dbi véi cap banh rang khong diéu chinh co thé chon theo sb liéu ¢ bang.

Khi tra bang néu 13 banh ring tru thang thi ldy z thuc t& dé tra con néu 1a banh
rang try nghiéng thi chon theo s6 rang tuong duong

z

cos®

z- s6 rang thyc té cta banh ring nghiéng

Zy = (11-11)

B- goc nghiéng dudng ring d6i véi duong tam truc banh ring.
+Ddi v6i cip banh rang c6 didu chinh: hé s6 dang ring dugc tinh theo cong thirc:

_ltde (1-12)

dc fo
y - hé s6 dang ring cua banh ring chua diéu chinh xac dinh theo bang tra.

A -hé sd phu thudc ) luong rang z hodc zy cling tra theo bang.
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£ - hé so diéu chinh rang.

f,.hé sb chiéu cao dau rang (fo = 1).

Hé s y cho trong bang tmg voi banh ring cat bang dao tiéu chuan (goc an khép
a = 20°, fy =1). Néu banh ring c6 goc an khop a = 20° va fo= 1 thi hé s6 y tra & bang

phai nhan vé1 hé s6 hi¢u dinh a:

a=a,.a, (11-13)
a, - hé s6 tinh dén anh hudng ctia chiéu cao rang h khac voi chiéu cao tiéu chuan:
2,25.m
a, =
h

a,- hé s6 tinh dén anh hudng ciia goc an khdp banh ring khac voi goc an khép

tiéu chuan:

a 14°50° 17°30' 22°30" 257
a, 0,79 0,89 1,10 1,23

Dbi v6i banh ring cut v6i chidu cao dau riang 0,8 m thi tri sd y tra theo bang
phai nhan thém voi 1,14.

Ky — hé sd dong luc hoc ngoai;

Kp — hé s6 tinh dén anh huong cuia mirc do cit chan rang dén do bén cua banh
rang;

Kms — hé s tinh dén ma sat trén banh rang chi dong (= 1,1) va bi dong (= 0,9);

K. — hé sb tinh dén do cimg viing cta truc va phuong phap lap banh ring;

Kyp — HE sd tinh dén d6 tap trung Gmg suét trén ring;

Kygc -

Vit lidu thuong dung cho cac banh rang hop sb 13 cac loai thép Xé - men - tit
hod ; O Mi hay dung thép Mo-lip-den 15HM. Ngoai ra con dung thép Xi-a-nua hoa.
Pé cho bé mit ring c6 di do cting con bén trong van da do déo thi can phai nhiét
luyén theo qua trinh Xe-men-tit hoa roi t0i va ram. Sau nhiét luyén do cung bé mit
rang phai dam bao HRC 52 + 63 véi chiéu day 16p Xe-men-tit ho 1a 0,6 = 1,8 mm.

Ung suét ubn cho phép [o,] tinh theo MN/m?.

[6,] = 400 + 850 MN/m?.

+ Béanh ring nghiéng & s6 cao va cip ludn ludn an khép & 6t tai

[6,] = 100 + 250 MN/m?; con 6t6 du lich [o,] = 150 + 350 MN/m?.
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II. Tinh theo ng suit tiép xuc

Su hao mon cua banh rang phu thudc phan 16n boi tri s6 Gng suét tiép xuc (ap
suét) tai tim an khép.

Ung suét tiép xuc duge xac dinh theo cong thirc Héc nhu sau:

r,, =0,0418 E(i + i) MN/m? (11-14)
be 1 P2
N — luc thang goc tiép tac dung 1én mit tiép xuc giita cac rang an khop, tinh
theo MN.
E — modul dan hdi (E =2,1.10° MN/m?).
by — chiéu dai dudng tiép xuc cia cic ring, tinh theo m.
p1, P2 - ban kinh cong cta cac bé mit ring cha dong va thu dong tai diém tiép
xuc, tinh theo m.
Néu banh ring dn khép ngoai, cong thuc (1I-14) s& liy du (+), con dn khép
trong sé lay dau (-).
* P6i voi banh rang tru rang thang c6 dang riang hinh than khai
N=—" . by = b (11-15)
cos &
P — Iyc vong tac dung 1én banh ring can tinh.
b — chiéu rong banh ring,
o - goc an khop.
* Pbi voi banh ring tru nghiéng c6 dang ring than khai voi goc nghiéng dudng
rang la B ta co:
P b

= b, = (11-16)
cosa.cos B cos

Thay cac cong thirc (1I-15) va (11-16) vao (11-14) ta c6 cong thic chung dé tinh

toan banh ring try thang va banh ring tru nghiéng theo tiép xuc:

PE (i+ij MN/m?
b.cosa

,01_,02

7, = 0,0418\/

Khi x4c dinh tng suat tiép xuc tai tAm an khop cac ban kinh cong ps, p, duge
tinh nhu sau:

+ Pbi voi banh rang tru ring thang:

p1 = r.sina; P2 = I,.8INq; (11-18)

+ Pdi v6i banh ring try ring nghiéng:

28



sina sina
P = 1@ P2 = "zm

r1 va r, — ban kinh vong tron lan ctia banh rang chu dong va bi dong.

O 6 t6 Gmg xuat tiép xuc thudng xac dinh theo ché do tai trung binh (lay 0,5
Memax d€ tinh).

O may kéo do ché d6 1am viéc nang nhoc hon va mémen thuong st dung & tri
sO gan v6i momen danh nghia M, cta dong co. Vi thé khi tinh 1 ldy moémen danh
nghia M, dé tinh.

Ung suat tiép xuc cho phép [t] ctia banh rang hop s6 may kéo s& 1a:

[t,] = 1200 4 1500 MN/m?.
Ung xuit tiép xtic cuc dai cho phép dbi v6i banh ring hop sé 6t6 khi tinh theo

ché do tai trong ¢ truc so cép My = 0,5 Mgmax cho theo bang sau:

MN/m?
Loai banh ring [

Xé-men-tit hoa Xi-a-nua hoa

SO 1 va sd lai 1900 + 2000 MN/m? | 950 =+ 1000 MN/m?

Luon ludn an khép va & moi sd cao ) )
N O . 1300 + 1400 MN/m* | 650 + 700 MN/m
(Lam viéc tuong doi thuong xuyén)

§6. TINH TRUC HOP SO

I. Xac dinh lyc tac dung lén truc.

Luc tic dung 18n truc gdm cé luc tir cac banh riang va phan luc ¢ cac 6 dd.
Muén tim dugc phan luc & cac 6 d& can xac dinh dugc luc tac dung 1én truc tir cac
banh rang.

Trong trudng hop chung dbi véi banh rang tru nghiéng ta co cac luc tac dung:

Luc vong P= M
r‘C
M .t
Luc huéng kinh ~ R=_119%
I..COS f3,
X M
Luc chiéu tryuc Q=—19p5,
r

o day:
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M — mOmen quay tac dung 1én banh rang

Khi tinh truc 6t léy M =Mgmax - 1(Ii — ti $b truyén tur truc dong co dén banh
rang dang tinh).

Khi tinh truc may kéo 1y M = M,..i (M, — mémen danh nghia ctia dong co).

o - goc an khop (trén vong tron chia).

B - goc nghiéng dudng rang cua banh rang.

r. — ban kinh vong tron chia.

* P6i v6i banh rang tru ring thang ta c6 p = 0.

* P61 voi banh rang con rang cong ta co:

Luc vong P= M
o

Luc hudng kinh R= (tgex.cos & psin AB.sin 5)
I,.COS 3

Luc chiéu truc Q= L(tg @.Sin ¢ £sin £.cos )
Iy, .COS 3

M — moémen quay tac dung Ién banh rang con.
I'y, — ban kinh vong tron chia trung binh ctia banh rang con.
o - goc an khop.
0 - gbc tao boi dudong sinh cua banh rang voi dudng truc ctia banh rang.
(6 = 1/2 gbc cdn cia banh rang).
B - g6c dudng xodn ring.
Néu banh ring con thang thi B =0, lac d6 ta c6
P=—, R=M.tga.cos5; Q=M.tga.sin5
Iy Ity Ity
Déu phia trén ung voi duong cong xoan trai va banh ring quay phai hay ring

xo0an phai ma banh rang quay trai.

I1. Chon so b kich thudc truc.

Chon theo cong thue kinh nghiém sau:
- Pi voi tryc so cap: d, =Ky 3M
Kwm = 9 + 10 - hé s6 kinh nghiém

d; - dudng kinh truc so cap & phan c6 then hoa, tinh theo mm

(11-23)

emax

Memax — momen cuc dai cua dong co tinh theo KG.m.

- P6i v6i truc trung gian:
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d,

|2

do~ 0,45.A, =016+018 (11-14)

dy, I, - dudng kinh phén gitta va chiéu dai truc trung gian tinh theo cm.
A — khoang céch truc hop sb, tinh theo cm.

- P6i v6i truc thir cap:
d3

15

da~ 0,45.A: -018+021  (l1-15)

d, |5 - dudng kinh phén gitta va chiéu dai truc tht cap tinh theo cm.

I11. Tinh strc bén ciia truc hp so.

Truc hdp s6 duoc tinh theo udn va xoin, phén then hoa cua truc tinh theo chén
dap va cit.

Khi tinh strc bén ciia truc can tién hanh phan tich riéng cho timg s truyén tinh
theo M, 16n nhat .

- Ung suét udn tinh theo cong thuc: o, = M, <[o,] MN/mM

W

u

M, - mdé men uon tong hop tai ti€t di¢n nguy hiém cua truc

M, =MZ+M3

M, - mo men udn trong mit phang ngang (yox).
Mg - mo men udn trong mit phang dock (zox).
- Ung sut xodn: T, = WX <[r,] MN/m?

X

M, — mdmen xodn truc, tinh theo MNm.

W, - md men chdng xo4n

D6i véi truc ddc Wy =0,2.0°

d - duong kinh ngoai cua tryc tai tiét dién dang tinh tinh theo m.

Néu truc c6 tiét dién nguy hiém 1a chd 1am then hoa:

d, —d,
2

dy, d; - duong kinh 16n nhét va nho nhét cia truc then hoa.

d= :dtb

- Trong truong hop truc dong thoi 1am viéc theo udn va xodn, Gng suat tong

hop tinh theo cong thic sau:

[2 2
O =0y +dry <[oy]

Ung suét téng hop cho phép [oy] = 50 + 70 MN/m?.
- Ung suét chén dap cia then xac dinh theo cong thirc:
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2.M

=——<
% = 075 2hid, - o]

M — mOmen xoan tac dung trén truc then hoa dang tinh.

di — béan kinh trung binh cta then: g9z _ dy,
2

z — s6 luong then hoa.

| — chiéu dai tiép xtic cua then hoa vi may o banh ring.

h — chiéu cao cua then (h=r1y-r1y).

0,75 — hé sb ké dén su phan b tai trong khong déu 1én céc then, chi c6 75% sd
then tham gia chiu luc.

[6ea] = 50 + 100 MN/m? déi v&i then hoa ma banh ring cb dinh.

Dbi véi then hoa c6 banh ring di dong [o¢g] = 30 MN/m?

IV. Tinh toan truc hp sé theo dd cirng virng:

Truc cang cing ving sé lam ting do bén cua cac banh ring va giam tiéng on
khi cac banh rdng lam viéc, bdi vi luc do cac banh rang khong bi vénh. BJ cung viing
ctia mdi diém trén truc duge dic trung boi do vong va gdéc xoay tai diém éy cua truc
trong hai mit phing thing goc voi nhau: mit phing di qua dudng tAm cia cac truc
(mit phing thiang dung) va mit phing vudng goc véi mit phang trén.

Do vong va goc xoay dugc xac dinh tai vi tri dit banh rang, bdi vi tai do c6 do
vong va goc xoay cua truc qua 16n s& anh hudng rat xdu dén su an khép chinh xac cia
cap banh rang.

Pé tranh truc bi vong khi truyén luc thi truc phai c6 do cing cao. P cing cua
truc thuong dung la HRC 45 + 50.

Truc hop sé duge ché tao bang cac loai thép nhu thép 40, 40X va thép 50. Néu
truc 1am lién vé6i banh ring thi vat lidu 1am truc s& 1a vat liéu ché tao banh ring. Ngoai
ra truc con ché tao bﬁng cac loai thép 40XHMA, 15XA.

Cong thuc tinh d6 vong va goc xoay d6i vai timg truong hop cu thé khi ¢ luc
Q hodc mémen M tic dung (tham khao gido trinh stic bén vat liéu):

1. Dy vong cua truc:

a. Truc so ccfp trong mat phcfng ZOX:

b’ (8, +by) o (28, +30,)
360 ¥ 6EJ
B's - phan luc tai dau trude cua truc thi cép;

f1 = (Rl + Blls)-

lo1 - ban kinh vong tron 1an ctia banh rang 1.
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b. Truc thir cdp trong mdt phdng zox tai banh rang 4:

| as b? azb,.(b, —a,)
“"3.(a, +b,).E.J 3.(a, +b,).E.3 "%

c. Truc trung gian: ta suy ra dwoc tu hai truc trén.

f4:

—Qq-

Do vong tong cong theo mit phang zox va yox:

fo=yf2+f2

f, - d0 vong cua truc theo mit phang yox;
fy- d0 vong cua truc theo mit phang zox;
2. GOc xoay:
a. Truc so cap trong mit phang zox tai vi tri banh ring 1:
b?.(2a, +3b,) 9 r,..(a, +3b,)
6.E.J Y 3EJ

b. Truc tht cAp trong mit phang zox tai banh ring 4:

71 =(R + BIIB)'

a,b,.(b, —a,) aZ —a,b, +b2 i
“3(a, +b,).EJ  “"3.(a, +b,).EJ "

74 =R
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4 A
M?t ph?ng zox T 4

A i
o P
= o} SR

~

M?t ph?ng rey
7 E

Hinh 15. So d6 lyc tdc dung Ién cic banh rang hép sé va dé vong, géc xoay ciia cdc truc
c. Truc trung gian: ta suy ra dugc tur hai truc trén

Goc xoay tong cong tai vi tri cip banh rang 3, 4:
Y34 = Y3t Va4
Goc xoay tong cong trong hai mit phang yox va zox tai vi tri an khop cia cac

cap banh rang:
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Vs =V +Vs

Ya, Yn - 20C X0ay trong mit phang dng va mit phang nim ngang.

R, Q - cac lyc tac dung 1é€n banh rang;

a, b - cac kich thudce theo so do;

E - mé6 dul dan hoi cia vat lidu ché tao truc;

J - mémen quan tinh ctia tiét dién truc.

Chuy:

Dbi véi truc so cip hop sb 6td doi khi ta khong can kiém tra d6 vong. Truong
hop can tinh kiém tra thi chi kiém tra d6 vong tai tiét dién dit banh rang.

Do vong tong hop cho phép [y] = 0,2 mm. Con d6 vong cho phép trong mit
phﬁng di qua truc va lyc tac dung s€ nho hon va 1a 0,1 mm.

Khi tinh 6 vdng va goc xoay cua truc néu truc co tiét dién thay doi timg bac
mot phai tién hanh theo phuong phap chuyén tiép dan timg doan truc (da trinh bay
trong mon hoc suc bén vat li¢u). Nhung néu tiét dién truc thay doi khong nhiéu hodc
chiéu dai cac doan truc khong 16m thi truc bac c6 thé tinh nhu truc tiét dién khong doi.

Dbi véi truc ¢ then hoa ta tinh theo dudng kinh trung binh cua then.

§7. TINH TOAN O LAN.

Hop sb 6t6 may kéo thudng dung 6 1an. 6 truot chi dung ddi véi truc cua sb lui
hoidc truc ctia khdi banh rang truc trung gian. Hop sb chinh, hop sb phu va hop phan
phéi thuong dung cac loai 6 bi hudng kinh, 6 thanh lin hinh try hodc 6 thanh lin hinh
con.

Khi tinh toan 4 1an (6 bi) can phai xac dinh hé sb kha ning lam viéc cua 6 lan.

I. Ché do tai trong tinh toan 6 Lin:

Luc hudéng kinh va luc doc truc tac dung 1én 6 duoc xac dinh bﬁng cac luc tac
dung 1én banh rang.

Pbi voi 6 hudng kinh, ta xac dinh tai trong huéng kinh quy déan:

Rh=A+m.Q

A - tai trong hudng kinh tac dung 1én 6 bi;

Q - tai trong hudng truc tac dung 1én 6 bi;

m - hé sd quy dan, tinh dén sy tac dung khong gidng nhau cia tai trong hudng
kinh va tai trong huéng truc dén d6 bén ciia 6 bi.

Dbi voi 6 bi cdu d& chan, bi con, dudi tac dung cta luc A s& xuat hién thanh

phan lyc doc truc S giam tai cho 6 theo hudng tryc:
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S=13A1g9pB
B - goc tiép xtc cla thanh lan.
Néu Iyc doc truc S; va S, khong tu can bang , khi do:
Ri=A+m.(Q-S+S))
Khi xéc dinh tai trong tinh tdc dung 1én b bi ta tinh theo mé men 16n nhit, con
khi do bén, ta tinh theo mdé men sir dung trung binh:
- Ddi v6i 6 t6:
Mip = 0. Memax
6 - hé sb st dung m6 men x0dn va dugc xac dinh theo cong thuec:
6 =0,96 - 0,136.10-2.N, + 0,41.10-6. N,?
N, - cong suat don vi, W/N
V61 6 t6 khong kéo mode
G

Nemax - cOng suat 1dn nhat ctia dong co;

a

G, - trong lugng cua 6 to
Vb1 0 t0 ¢6 kéo modc:
_ Nemax
= ——omax
G, +G,

Gm - trong lugng ctia ro mode.

N

- B6i vo1 may kéo:
M
My =—"
2
M, - mé men dinh muc ciia may kéo.
O bi cua h¢ thong truyén luc lam viéc & sO vong quay va tai trong thay doi, nén

khi tinh toan ta tinh theo tai trong va s6 vong quay tuong duong;

3,3 3,33 3,33 3,33 3,33
Rq = \7/051:81R1 +L LR+ SR+, BR,
O3, Op,... 0p - hé sO tinh dén ti 1€ thoi gian lam viée & céc soO truyén so voi thoi

gian lam viéc toan bo ctuia hop so

al =F,a2 :F

hy, hy, .....ny — Thoi gian 1am viéc ctia 6 lan & so truyén 1, 2,..., X.

Hé s o tra theo bang sau:
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SO truyén Loai hop so0
3 cap 4 cap S cap

I 2%
2%

] 2% 3%
3%

Il 9% 5%
5%

v 93% 50%
90%

V (tang) 40%

B1, Bay... Bn - hé sb tinh dén s6 vong quay
B :i!ﬂz =&7""ﬁx =&
ntd ntd ntd
Ny, Ny, .....Ny — 8O vong quay cua b 1an & sd truyén 1,2, 3,..x
Ny - sO vong quay tinh toan - sé vong quay trung binh cta truc ¢ sé truyén lam
viéc nhiéu nhit (thudng 14 s6 truyén thing ¢ van tdc trung binh)

R1, Ry, ....Ry - luc hudng kinh quy dan tac dung Ién b 13n & cac sb truyén 1,2,..x

IL. Tinh toan hé s6 kha ning 1am viéc cia 6

Hé sb kha nang lam viéc cua 6 duogc xac dinh theo cong thuc:
C =Ry .Ki. Ky . Ks.(ng h)*® (11-26)

o day:

Ky — hé sb ké dén vong nao cua 6 bi s& quay.

- Néu vong trong quay thi Ky = 1.

- Néu vong ngoai quay thi dbi voi 6 bi huéng kinh K; = 1,1.

- Néu vong ngoai quay thi dbi voi cac loai 6 lan khac K, = 1,35.
K, — hé sb tinh chit tai trong (ém diu hay va dap).

- B6i v6i 6 1an hop sb 6t6 K, = 1.

- B6i véi 6 1an hop sé may kéo K, = 1,3 + 1,5.

K — hé sd tinh dén nhiét do lam viéc cua 6 lan.

O 6t6, may kéo nhiét do 1am viéc dudi 398°K cho nén Ks = 1.
h — thdi gian 1am viée yéu cdu cua 6 1an; tinh theo gior (h).
Thuong 1a thoi gian gitra hai ki dai tu 6to.

- Ot6 hanh khach h = 200.000 Km x 1/50 Km/h.

- P6i v6i may kéo h = 6000 h.

- D6i voi 6t6 du lich h=100.000 Km x 1/50 Km/h.
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- D6i voi 6t6 van tai h = 160.000 Km x 1/35 Km/h.

Vi h = S(Km)/V(Km/h).

II1. Tinh toan 6 bi kim (6 thanh lin kim) ciia hop so:

Ta ciing chon theo hé s kha ning 1am viéc C nhu cac cong thuc (11-27) va (lI-
28) v6i chu ¥ rang tai trong tac dung 18n 6 chi c6 luc hudng kinh R.

Sau khi tinh duoc C, tra cic bang trong so tay chi tiét may dé chon céc 6 bi kim
tiéu chuan thich hop.Truong hop vi diéu kién kich thuéc han ché, khong cho phép
ding 6 bi kim tiéu chuan thi dung cac vién bi kim dit xung quanh truc quay trong 6
ma khong ¢ vong tua ciia cac vién bi kim. Khi dé can chon kich thudc vién bi kim dé
dam bao diéu kién sau day:

C = 2453d*l (11-30).

mal=(0,5+1,0)d val = (6 + 10)dy, trong do:

dy - duong kinh cua vién bi kim, tinh theo mm.

d - duong kinh ctia truc quay, ma cac vién bi kim dugc lan trén d6, tinh theo mm.

| — chiéu dai lam viéc cua vién bi kim, tinh theo mm.

Luc hudng kinh R tinh (tai trong khong ddi) cho phép tac dung 1én 6 bi kim,
kiém tra theo cong thirc:

R =30.1.d (11-31).

R - luc hudng kinh tinh.

| - chiéu dai vién bi kim, tinh theo mm.

d - duong kinh vong lan cta bi kim.

Can phai dam bao khe hé A giita cac vién bi kim khong dugc 16n hon [A]; ma
[A] phu thuéc dudng kinh truc d cho theo bang sau:

d (mm) 20 + 30 30 + 50 50 + 80
A (mm) 0,028 -+ 0,045 0,025 + 0,050 0,03 + 0,06
Chuy:

- Tong sb cac khe ho A ciia ca vong bi kim (gom tat ca cac vién bi kim) phai
nho hon dy.

- Néu chiéu dai vién bi 1 qua 16n (dé dam bao hé s6 kha ning lam viéc C) thi
nén dung hai vién bi trén 1 chiéu dai 1 dé tranh sy udn cong cac vién bi kim.

- Po cing bé mat ¢b tryc lp vién bi khong nhé hon HRC 60.

IV. Tinh toan 6 truot:
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Néu truc dit trén 6 truot (thudng thay & hop s6 6t6 du lich) thi phai tinh 6 truot
theo ap suat cho phép, véi muc dich dé khong ép tan 16p dau boi tron.
Tinh toan ap sut cho phép theo cong thic sau:

Q _
4= <[q] (11-32)

g-ap suét 1én 6 truot, tinh theo MN/m?.

Q — tai trong tac dung Ién 6, tinh theo MN.

b — chiéu rong bac 16t 6 truot tinh theo m .

d- duong kinh truc, tinh theo m.

+ Ti s6 b/d nén ly trong khoang b/d = 1,3 + 1,7.

+ Chiéu day cua bac & 1iy vao khoang & = 4 + 6 mm.

+ Ap suét cho phép 1én 6 truot 1 [q] = 4 + 6 MN/m*.

+ DJ cung bé mat ¢d truc nam trong b truot khong nhé hon HRC 60.

§8. TINH TOAN CO CAU PIEU KHIEN HQP SO

Trén hinh 11-11 trinh bay so dd tinh todn b phan ddng tdc.

Nguyén 1y 1am viéc di trinh by ¢ phan cong nghé 6t6 II. Trong chuong trinh
nay ta tim diéu kién dé dam bao khi hai bd phan chu dong va bi dong chua déng tdc thi

chua gai duoc so.

WA NN - l

7V
. R
-'//, ///IQ

o

Hinh 16

P — luc cua chét 2 tac dung 1én 6ng 6.

P, — luc cua 6ng 6 tac dung 1én chét 2.

Mudn vay phai tinh su lién hé giita cac goc o va B dé khi chua dong téc giita bo
phan chi dong va bi dong thi chét 2 khong thé roi khoi mat hdim M va khong chay ra
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khoi rdnh khoét cua 6ng truot 6, nghia 1a chua gai duoc sb. Khi ddy ong trugt 6 vao

cho hai mat con ti€p xtic bang mot lyc 1a Q; thi trén mdt con sinh ra momen ma sat 1a:

Trong do:

it - hé s6 ma sat.

T - luc thang goc tac dung 1én bé mit con,

Qq - luc chiéu truc do tay nguoi lai tdc dung 1én bé mit hinh con,

r - ban kinh trung binh cia bé mit ma sat hinh con,

v - goc bé mit hinh con ctiia bo dong tdc (hinh ve).

Trong thdi gian chuyén sd, truc thit cAp quay véi gia tbe cham dan g, khdng
phu thudéc vao mé men ma sat trong bd déng tdc va dugc xac dinh bing luc can
chuyén dong cua 6 to:

20

& =0.""+
o'r,

y - h¢ s6 can tong cong ciia mat duong;

Ig - ty sO truyén cua truyén luc chinh;

&' - hé s6 khdi luong quay cua banh xe.

C . z.n 1 1 j
M6 men ma sat can thiét dé€ dong toc: M, = Ll ———|+&t l
30 (U, Iy t
N - s6 vong quay cua truc khuyu;
ii; ixs1 - ty sO truyén cua cac so;
j - m6 men quén tinh tong cong ctia phan bi dong cua ly hop, truc so cip va truc
trung gian cung banh ring quy vé banh rang can dong tdc;

t - thoi gian dong tdc.

11
T A P B z.n,
Thoi gian dong tdc duoc tinh theo Iyc Q;: 1= J- Q,.ur 30
AL i
—— — &
siny ° J
1 1

L_Mr-j iy i (zn,)’
2 M, -g,.j 302

Cong trugt trong thoi gian dong tdc:

Pé dam bao dong tdc khong bi trugt trude khi dong téc hoan toan, goc B cia

chot ham can thoa man dieu kién:
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ur
r.siny
r
1- . ,u_
r.siny

+

ctgp <

I oA R < ar .
Do 4. A7 1hé nén c6 thé bo qua, khi do ta co:
r,.siny

ctgf<—*T 1 (11-33)
r,.siny

B - goc ctia bé mat ham;

I, - ban kinh trung binh ctia bé mit ham.

Cong thue (11-33) 1a diéu kién dé dam bao khi chua dong tc giita phan chu
dong va phan bi dong thi chua gai duoc sb.

Néu chon r = r; thi cong thirc (II-33) dugc don gian theo dang sau:

tgp < _’u
sina

Chu ¥: Khi d3 dong tdc thi khong con ma sat giita cac mit con, do d6 M, = 0 va
Q = 0, vAy ngudi lai chi tic dong luc nho hon P ciing gai duogc s (tirc ciing ddy cho
chét 2 ra khoi khic 16m cua éng 6 mot cach d& dang).

Cong thirc (I1-33) cho phép ching ta c6 co sé dé chon cac thong sb v, B, 1, ry khi
thiét ké bo dong tc.

Dé tang hé s6 ma sat p nguoi ta gan vao mat con mot 16p dong thau co khia cac
ranh doc hodc rinh xodn 6¢ véi muc dich dé cét mang dau hinh thanh gitta hai mat
con, lic 4y hé sé p co thé 1én toi p = 0,12.

Dé cho chdt 2 c6 chay thé ra khoi khic 16m vudng trén 6ng 6 mot cach d& dang
sau khi dd dong tdc thi goc B clia mat hdm phai 16n hon goc ma sat.

Hién nay nguoi ta thudng chon o = 7%+ 12° do d6 goc B xéc dinh theo (11-34) s&
vao khoang B = 35°+ 40° (dé 2p< 90).

§6. VO HOP SO.

V6 hop sd thuong duc bang gang, thanh hop sd diy khoang & = 6 + 8 mm. Vo
hép sb chiu lyc kha 16n, cho nén giita cac 18 dit truc can cd dudng gan dé ting do
cimg vimg. Khi thiét ké hop s6, bao gio ciing thiét ké va tinh toan banh ring va truc
trudce, roi méi thiét ké vo hop sb. Trén nip hop s thuong cé 16 thong hoi dé diéu hoa

nhiét d6. Pay hop s6 phai c6 16 xa dau.
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Pé thao lap dé dang, doi khi vo hop s& duoc lam thanh hai nira ma dudng phan
cach hai ntra di qua cic 6 bi. Hai nira dat ghép lai bang cac bulong (xe IFA W50,
V.V.).

bé giam trong lugng hop s6 ma van dam bao du do bén va do cung virng, doi

khi vo hdp sb duoc duc bang hop kim nhom.
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Chuwong III. TRUYEN PONG CAC PANG.
§1. Pong luc hoc ciia cac ding khac toc
Trén so d6 hinh v& ta ki hiéu J; 1a mémen quan tinh cta cac khéi luong quay
quy dan dén truc 1 (dong co, tryc so cép, cac banh rang trén cac truc hop sé) val, la
momen quan tinh ctia banh da gia thiét tvong dwong v4i khéi lugng chuyén dong tinh
tién cua 0to:
G

J

Hinh 17

Viét phuong trinh cAn bang mémen xung luong trén truc 1 va truc 2 ta cé:

390, dop
dt dt
Hay ta co:
0 200y =p% o ei<(20) @
dt — J, dt J, 30
ta dd biét quan hé sau:
0 =— cosza _—
sin“ ¢, +C€0S° @.C0S“ @)
Lay dao ham phuong trinh nay ta cé:
dw, _ COS ¢, dao, _ . C08 a(2sin g, cos @, —2C0s @, sing, cos” ar) dg,
dt  cos’acos?g, +sin’p, dt (cos? arcos? g, +sin® @, ) dt
hay ta co:
i, = cos & i o 2sin ¢, cos ¢, cos a sin’ a

- . *J1 1- B
cos® acos? @, +sin? @, (cos? arcos? @, +sin? @, )?

2
Thay w? = (Z—;j va thay vao (*) ta co:
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J
cosa. -2 . ,
: J; N\ 2sing, cose, cosasin® ¢,
{1 2 -2 = : 2 2 —— (3
COS” X COS“ ¢, +Sin“ ¢, (cos” acos” @, +sin“ @, )

30

do,

Do su quay khong déu cua truc 2 gy ra gia toc goc duoc xac dinh nhu

phuong trinh (3). Goi Mj, 1a mdmen quan tinh sinh ra trén truc 2, ta co:

do, .

Miz =27

Thay gia tri cia do,

¢ (3) vao ta co:

(4)

2 . . 2
N\ 2sing; cosg, cosasin® « 1
30

Tri s6 ciia Mj, s€ 16n khi hop s6 gai ¢ so thang i = 1, vi khi d6 n; = n, (n; —so

. 2 2 - 2 'J -
COS™ ¢ COS™ @ +SIn"~ @ \]2_COSa—COSzacoszq)l—sz(Dl

1
vong quay truc 1, n, — sb vong quay cua dong co), va do dé trong phuong trinh (4) thi

Oe , déng thot tri sb cua J; léy J1 = Jm (Jm — mOmen quan tinh cta

tr1 sO m; lay bang

banh da dong co)va J, =J, =E.r22X :
g w

Mit khac Mj, s& c6 gia tri 16n nhat khi @; = 45°, 135°, . v.v.. va nho nhit (= 0)
khi @, = 0% 90° . v .v..

§2. S6 vong quay nguy hiém ciia truc cé ding.

S6 vong quay nguy hiém 1a s6 vong quay ma lac d6 truc cac diang s& bi gly.

Khi ting van tdc quay cua cac dang c6 thé sinh ra dao dong ngang cia truc cac
dang. Do sy 1éch tam hoac do su phan b6 khéi luong khong déu trén truc cac dang nén
khi quay s& gay ra luc quan tinh. Lyc nay gdy nén cac dao dong udn va trong diéu kién
téc do quay nhat dinh, nhitng dao dong nay c6 thé cong hudong véi tan sd riéng ciia hé
théng.

Truong hop d6 s6 vong quay cua truc cac dang goi 1a s vong quay t6i han (hay
sd vong quay nguy hiém).

Gia su trong tdm cua truc 1éch véi truc quay mdt doan e, khi truc quay véi van
tdc goc o sé sinh luc quan tinh ly tim Py, lyc nay gy do vong y.

Pi=m.(y +e).0%

m - khéi lugng cua tryc cac dang.
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Luc nay can béng véi lue dan hdi Py cta truc. Luc dan hoi ty 1€ thuan véi do
vong y trong cong thirc:
Py =C.y.— Trong do:
E — mbdul dan héi khi kéo (E = 2,1.10° MN/m?).
| — chiéu dai truc cac ding (tinh theo m).

J — mémen quén tinh doc cuc cua tiét dién truc (m?).
Hé s6 ¢ phu thudc tinh chét tai trong va kiéu 6 luc cta truc. Néu tai trong phan

L ah . A gas \ - A £- . 384 £ .
bo déu trén chi€u dai truc va truc dugc dit tu do trén 2 goi tua thi c = = Neéu truc bi
ngam & hai dau (truc nam trong cac O bi va khong thé bién dang ty do) va tii trong

cling phan b déu thi ¢ = 384,
Tir diéu kién cin bang cua hé luc P; va Py ta c6:

m(y +e)w? :c.yllz—;]

Do dé: y=
H E‘] 2 3 A~ , ~ 1z A \ r A1 X A
Khi C.I—3 =Mmo” thi d§ vOng y cua truc s€ 16n nhat va truc cé thé bi gay. Toc

do goc w¢ va sO vong quay n; ung voi luc do vong y cuc dai goi la toc do goc va so

vong quay téi han (nguy hiém). Luc d6 ta co:

7, CEJ
a)t = = 3—
30 [°m
* Pdi véi truc dic co duong kinh 1a D ta ¢o:
N \ G \
J = rys va m=—; G=F.lylatrong lugng cua truc.
ﬂ_D4

F= 1a tiét dién ngang ciia truc;

y - trong luong riéng cta vat lidu ché tao truc (d6i voi thép y = 0,78 MN/m?)
Khi d6 ta c6 s6 vong quay nguy hiém:

n, =122510%/c '|22 (vong/phut)

* Poi v6i truc rdng c6 duong kinh ngoai D, dudng kinh trong d thi:
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T T N
J="(D*-d*) == (D*+d*)(D*-d?); va:
64( ) 64( ) )

F=%(D2—d2); Khi 4y ta co:

Khi d6 ta c6 sé vong quay nguy hiém:

2 2
n, =122510° .—”Dljd (vong/ph)

Khi do:

Lo g <3 n . A 384
- Bo61 voi truc ddc nam tu do trén hai goi tua(c:?):

D
n, = 12.104.|—2 (v/ph)
- B6i v6i truc ddc bi ngam 2 dau (c = 384):

n, = 27,5.104|E2 (v/ph)

K o x 3 A Z. 384
- B6i1 véi truc rong nam tu do trén 2 goi tua (Cc = Ve ):

VD? +d?

n =12.10" B (vong/phit)

- B6i v6i truc rong bi ngam & hai dau (c = 384):

VD% +d?

n, = 27,5.10* B (vong/phiit)

Trong céc cong thirc tinh n; néi trén thi D, d, 1 dugce tinh bang m.

Két luan:

- Khi truc rong hoic truc dic co cung duong kinh D thi truc rong co tde do t6i

han cao hon truc dac.

- Néu D va d cang 16n nghia 13 6ng cang to va mong thi n; cang 16n. Do d6

trong 6t6 hién nay cd dong co cao tdc nguoi ta thudong lam ong céc dang to va mong.

Truc cac dang khong nén 1am dai qua (k 16n thi n, giam) vi thé néu két cu

khung xe can c6 chiéu dai 16n thi nén phan ra lam 2 doan va noi chiung bang goi do

trung gian.

Hién nay thuong dung cac dang hd va khi tinh toén coi nhu truc dugc dat tu do

trén hai gbi twa, & day chiéu dai 1 1y bang khoang cach giita cac tam cta khép cac
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Khi chon kich thudce cia truc cac dang can tinh dén hé s6 du trit theo s6 vong

quay nguy hiém trén co s¢ ti s sau:

M _12:135 Trong do:

max

n

Nmax — SO vONg quay cuc dai cua truc cac ding tmg voi tée do chuyén dong cao

nhét caa 6to (Nmax = Nemax-1; 0 day 1 — ti $6 truyén cua hop s & sb théng hodc sb tang;
TNemax — SO vong quay cuc dai ciia dong co).

N

, . . AP |
Hé so0 du trit thap nhat (tirc gi6i han dudi cua ti sO6 —— sao cho =1,2)

nmax nmax
chi cho phép dung d6i véi truc cac ding dugc cin bang dong rat tét va mdi ghép then
hoa dugc ché tao v6i d6 chinh xac cao. Khi xuit hién khe hd & cac moi ghép then hoa
do mon va léch tim thi truc cac ding s& bi phd hong & s6 vong quay thap hon s6 vong
quay nguy hiém.

Truc cac ding thuong dugce ché tao bang thép 14 c6 thanh phan cacbon trung
binh nhu thép 40. Cac tAm thép ndy thudng day tir 1,85 + 2,5mm duoc cudn lai va han
thanh 6ng.

§3. Tinh toan sirc bén truyén dong cac ding.

1. Truc cac dang.

Tinh toan truc cac ding theo ng sudt xodn. Momen xodn truc cac ding xac
dinh nhu sau:

Ta coi nhu coéng sut truyén tir truc 1 sang truc 2 khong bi mat mat di, nghia 1a
Mi®; = Myw,, 6 day:

M;, M, — momen quay trén truc 1 va truc 2, tinh theo Nm.

®1, ®, — toc dd gbc cua truc 1 va truc 2.

Momen quay cua tryc chu dong M; tinh theo cong thirc:

M; = Memax.in.Ip.

i, — ti sO truyén hop s6 s 1.

Ip—ti sO truyén hop s6 phu.
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pl A Vzp R AN
(204 ¢ @
P ! K N
- % I
= L 3tl' <7
] N \ ——= o
p A=Y
Wl
<)
_ |

—d
]

-—

Hinh 18
Tu Cf)l’lg thac M1 = Mom, ta ruat ra M, = Mlﬂ

27
1
@y
2]

trude ta da chimg minh duogc: (CO—J =cosa . Vay:

hay M, = M,

, mudn c¢6 M, cuc dai thi ti s6 ( J phai nho nhét. & phan

2]

I
MZmax—Ml 1 M M

emax-

COSox COSx
Ung suat tryc cac dang tinh theo cong thic:
M 4.M 1
r= 2max — emax* hl pl < [’Z'] MN/m2

W, z.D?(D-d)
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z.D?S
2

W, — moémen chong xoan nhd nhat cua tict dién tryc cac dang; W, =

D-d

0= la chiéu day cua 6ng cac dang,

D, d - dudng kinh ngoai va trong cta dng cac ding.
[1] — Gng sudt xodn cho phép, [t] = 100 + 300 MN/m?
Truc cac dang con dugc kiém tra theo goc x0én 0:
_ 180.M¢maxdngp -
7.GJy
G — modul dan hoi khi xoan, G = 8.10° MN/m?,

L — chiéu dai truc céac dang, tinh theo m.

L
<[#]; Trong do:

J, — mOémen quan tinh cua tiét dién khi xodn, tinh theo m.
_z(D*-d*)
P 32

0] — gbc xodn cho phép tinh theo do, [0] = 3% 9% trén mot mét chiéu dai.
g phep

J

2. Tinh truc chir thap cac dang.

Chét chir thap duogc tinh theo chen dap, udn va cit mot cach binh thuong boi
luc P xac dinh nhu sau:

(Hinh 18)

P = M emax-lh1l pl
2r.cosa

r —ban kinh dat luc P (2r - khoang cach cac diém gitra cuia bé mit lam viéc
ctia hai chét chir thap)
in1 —ti s truyén hop sd &' s6 1.
Ipy — ti sO truyén thap nhat & hop sb phu.
Ung suat udn tinh theo cong thirc:
_Pr_Pr

o, =—=——<[0,]=350 MN/m?
W, 01d

Ung suét cat va chén dap tinh theo cong thirc:

T, = P'42 <[7,]1=170 MN/m?
z.D

Ung suét chén dap tinh theo cong thirc:

Teq =£s [7,4]1=80  MN/mM
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Khi chét chir thap 1ap 6 bi kim, Iuc P cho phép tac dung 1én chét s& 1a:

P<PR :7800M; Trong do:

i — S6 lwong vién bi kim trong 6 bi kim.
dy, Ik - dudng kinh va chiéu dai vién bi kim.
Nem —sO vOng quay truc khuyu dong co tng véi momen quay cuc dai.

o - goc 1éch gitra hai truc cac dang.
He s6 bén du trir n=-b phai 16n hon 1.

3. Tinh nang cac dang:

Nang cac dang lam bang thép cacbon trung binh nhu thép 35, 40, 45, 40XHMA
va ché tao bang phuong phéap rén khuén. Nang duoc toi va ram, d6 clng phai bao dam
la HB 210 + 250.

Nang duoc tinh theo luc P d3 xac dinh ¢ phan tinh chét chir thap

p _ Memartnn tpe (Hinh 18).

2r.cosa

Luc P dit tai diém O cach tAm truc céc dang mot khoang 1a . Tiét dién nguy
hiém cua nang la tiét dién N - N. Tiét dién nay cé thé 1a chit nhat hodc ellip va n6 chiu
momen udn béi luc P tac dung 18én canh tay don C (lyc P ndm trong mit phang vudng
gdc v6i truc cac ding) va tiét dién N-N con chiu xodn béi moémen gy boi luc P & canh
tay don a.

Mémen xoan va udn xac dinh nhu sau:

M, =P.a; M, =P.c

+ Ung suat uén duoc tinh theo cong thirc:

o, = \I\//Iv” <[o,] MN/mM
u

W, — momen chong udn cua tiét dién N-N.

x bh?
- Doi voi tict dién chir nhat W, = ——

PO S bh?
- Poi véitiet dién ellip W, = 0

(b, h - truc ngan va dai cua tiét dién ellip)

+ Ung suat xoan:
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T, = C/va <[z,] MN/mM
X

W, — moémen chong xoan cua tiét dién N-N.

- Péi véi tiét dién chit nhat W, = o.b.h.

~ .. z N
o - phu thudc ti s6 5 nhu sau:

h/b 1 1,5 1,75 2,0 2,5 3,0 4 10
o 0,208 | 0,231 | 0,239 | 0,246 | 0,258 | 0,267 | 0,282 | 0,312

b2
W, = h
16
4. Tinh nhi¢t d0 nung nong truc cac dang

- D6i voi tiét dién ellip

Cong ma sat trong khép cac dang dL khi dich chuyén chét chir thap di mot goc

dé dudi tac dung cua luc P:

dL = Pl,uidé‘: Memax'ihl'ipl'dll do (*)
2 ar coSS

1t - hé s6 ma sat gitra chét chir thap va nang;

I - ban kinh tr truc quay cua nang dén diém dat luc tac dung;
d; - dudng kinh c¢6 chdt chit thap.
P, - luc tac dung 1én cb chdt trong mit phiang cua chdt chit thap:
M emax-ihl i pl -dl
4r
Tich phan phwong trinh (*) tir 8, = 0 dén §, = o twong duong v6i goc quay cua

P1:

tryc bang 1/2 ta duoc:

L'=

|\/IemaX'ihl'ipl"u'dl ,T ds = Memax.ihljpl.,u.dl .|ntg(%+%)

4r 5 C0So 4r
Tuong tng dbi v&i nang truc bi dong ta c6 goc quay &' ciia ¢d chdt ddi vai nang
s€ la:
Coso
C0SO =
C0So

Thay gié tri cosd trong cong thirc (*) ta dugc:
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Memax'ihl'ipl'/u'dl .COS5' ds' (**)
4r cosa
Tich phan phuong trinh (**) tir §'y = o dén &', = 0 twong dwong v4i goc quay
1/4 vong tron ta dugc cong L" ddi vai 1 ¢d chdt cua truc bi dong:
MemaX'ihl'ipl-/u-dl MemaX'ihl'ipl-/u-dl
4r.cosa 4r

Cong ma sat toan bd cua 4 ¢6 chot cua khdp cac dang trong mdt vong quay cua

dL"=

L' = tge

.Tcos&.d& =
0

truc cac dang la:

M emax-lh1-l pl -/J-dl

2
L=2(L'+L" )4 = [Intg(%+%)+tga]

Hi¢u suat cua cac dang khi tinh dén ma sat trong cac khop:

L, - cong ma sat toan bd 4 ¢6 chdt sau 1 vong quay;
Lo - cong truyén dén khép cac ding sau 1 vong quay;
Khi do6 ta cé:

4y [Intg(Z+ %) +tga]
.r 4 2

m=1-
Cong ma sat riéng C trén cic mit 1am viéc F' cua 4 ¢b chét F'=4.d..b
b- chiéu dai bac tiép xuc véi c¢d chot
Co 60L _ 60.L

F' qd;b

Cong ma sat trén c¢6 choét s€ sinh nhi¢t va nung nong khédp céc dang.

Xac dinh nhiét do tang ctia khdp cac dang:

Ta c6 phuong trinh c4n bang nhiét:

Q.dt =m.c.dt +F".k. t.dt

T=T; - T, - do tang nhiét do cia khdp cac dang; T, - nhiét do chi tiét; T, - nhiét
dd mdi truong;

Q - nhiét ndng tao nén do cong ma sat trong cac khdp céc dang;

m - khoi luong cua chi tiét bi nung nong;

F" - mat lam lanh cua chi tiét bi nung nong;

C - nhiét dung ri€ng cua vat li€u;

K - hé s truyén nhiét ciia bé mat chi tiét bi nung néng trong khong khi.
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Giai phuong trinh trén va gia thiét T; - T, = 0 ta duoc su tang nhiét do cua cd

chot vao cuoi thoi gian t:

t
. Q A . mg
T_F".k(1 © ); Al_F".k
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CHUONG IV. TiINH TOAN TRUYEN LUC CHiNH,
VI SAIL, BAN TRUC, DAM CAU.

§1. TINH TOAN, THIET KE TRUYEN LUC CHINH

I. Chon céc Kich thwéc ciia truyén lue chinh.

1. Cac gia tri cho trudce:

Trong thiét ké tinh toan cau chu dong, cac thong sd cho trude gdom:

- M6 men 16n nhat & banh xe chu dong (theo md men dong co hay theo mé men
bam);

- Ty s6 truyén i,

- Khoang sang gam xe.

2. Céc thong s6 can chon va tinh:

a- So do truyén luc chinh: truyén lyc chinh don, kép, nhiéu cép,...

Néu chon truyén luc chinh loai kép can phan chia ty sd truyén iq thanh igy (ty sd
truyén & cip banh rang con) va ty sb truyén ig (ty sd truyén & cip banh ring tru).

b- Theo ty sb truyén da cho trudc hay da tinh ¢ trén, ddi v6i cau don, ta chon z;
theo bang kinh nghiém sau:

Io 2,5 3 4 5 6-8

Z; 15 12 9 7 6

Va 7, sao cho dam bao ty sd truyén iy = z,/z; va dam bao zy = z; + z, nim trong
khoang:

Otdcon: 50 =+ 60 ring

O 6 tai: 30 + 40 rang

Va z, khong chia chan cho z;.

c- Chon hé sb dich chinh ring va goc an khép:

Thong thuong ta chon hé sb dich chinh ring theo sb ring cua banh ring chu

dong:

S6 ring z;

Hé s6 dich chinh &
Banh rang con - xoan | 0,535 | 0,510 | 0,480 0,445 0,405 0,358
Truyén luc hypdit 0,682 | 0,666 | 0,648 0,626 - -

6 7 8 9 10 11

Go6c an khop cua banh rang try, rang con cia 6 té thuong chon a = 20°.

d- Chon goc nghiéng trung binh dudng xoan ring:
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Ta c6 thé chon theo cong thirc kinh nghiém:

p=25°+5%fiy
Hay ta ciing c6 thé chon theo s6 ring cia banh ring chu dong:
Loai xe S rang z; GAc nghiéng f
5 42 + 45
Xe tai 6 40 + 42
16n hon 35 = 40
8+9 40 + 4
Xe du lich 0=45
10 va 16n hon 40

Chiéu xo4n ctia ring ctiia banh rang con duoc chon nguoc véi chiéu quay cia nd
dé dam bao luc chiéu tryc ctia banh ring chu dong hudng tir ddy nho dén day 16n dé
day banh rang chu dong ra khoi banh ring bi dong.

e- Chon mé dul phap tuyén mit day ring:

Trudce hét ta tinh mdé men 16n nhit tic dung 1én banh ring chu dong:

Mumax = Memax - Tni. Ip.

Sau d6 chon chiéu dai duong sinh L theo dd thi thuc nghiém:

My ¢4 9 0 oy My
Kan7 T ] 204

: 4/
17 ’8/ l:l/ 1 /

G16 olb

W
a
(92

119/0 o
Hinh 19 ” /w A

Cy

100 150 200 Lo v
Ta da bi€t ban kinh vong tron co sé cua cac banh rang chu dong va bi dong:

z,.m, Z, M,
=" r,=—2-1
2.cos 3 2.cosp
Theo kich thudc hinh hoc ctia banh rang ta co:
2L cos
m, = p

n [o2 2
Zl-i-Z2

Mo dul trén chua chinh xdc vi chua tinh dén Ung suat uén ¢ day rang va Ung

suat tiep xtc trén beé mat rang. Ta can tinh chinh xéc.
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N2 AN
L o N
7 .

A +b=L Hoiic z:ﬁfﬁ

Coi nhu céc rang dugc gia cong rat chinh xdc, ta ¢ thé cho rang bién dang ctia

Tt hinh vé ta co:

ring ty 1& thudn v&i ban kinh r, cia mot phan tir ring dx bat ky nam cach dinh ring
mot khoang x.
Theo hé thuc dong dang trong tam giac ta co:
. X
I, — bankinh vong tron co s¢ cua banh rang ¢ day non.

NPT A X
Tuong tu nhu vay budc rang o tiét dién phan tir rang s€ 1a: t, =t n (IV-4)

Coi nhu tng suat udn o khong d6i d6i voi bat ky tiét dién nao cua ring va trén
co s¢ tinh banh rang theo cong thirc Lo vit ta co:
dR,
o=—>=
yt,.dx

(IV-5)

dP, — lyuc tiép tuyén tac dung 1én phan tir rang c6 chiéu rong dx.
y — hé s6 dang rang.
t, — budc cia rang tai thiét dién phan tir ring dang xét.

Momen quay tac dong 1én phan tir bat ky:

dM, = dPy.ry (IV-6)
Hay ta co:
2
dezay&%%de (IV-7)

Tich phén biéu thirc trén trong gidi han L dén AL ta co:
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AL AL t.r 5
M, = [dM, = [ o.y-17E x“dx
L L L

Tur d6 rut ra: M =%G.y.t1.L(l—/13)

3M
O = 3
yt.rL(1-2°)

(IV-8),

Trong do:
M — mémen quay tdc dong 1€n banh rang chu dong:
M = Memax-ihl-ipl
Memax — mOmen quay cua dong co.
in1 — ty s6 truyén cta hop s6 & sb L.
Ip1 — ty sd truyén cua hop sd phu .
Vi 1a banh rang c6n xodn nén ta c6 cac thong so:
t; =7mg; r = ﬂ
2cosp
Thay céc gia tri ciia t; va r,; vao (IV-8) ta co cong thirc tinh Gmg suét udn cua
banh ring c6n xoin:
o 6.M¢maxdhyp-COS S
m2.z, L(1-23)zy
Tir d6 ta tinh duge mé dul phap tuyén chinh xéc:

o 6.M¢max-dn1 dp-COS B
o1, L(1-2)zy

MN/m? (1V-9)

Mo dul phép tuyén ¢ thiét dién trung binh:
L-0,5b
L

- Chiéu dai dudng sinh ctia banh rang:

L=05.m, /22 + 23

- Chiéu dai rang;

Ly =L-05Db

- Chiéu rong banh rang:

Pbi voi 6 to du lich chiéu rong banh rang chii dong b = (0,25 + 0,3) L.
Pbi voi 6 t tai chidu rong banh rang cha dong b = (0,30 + 0,40) L.
Chiéu rong banh rang bi dong nhé hon banh rang chu doéng 3 — 4 mm.

Mpep = My
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Pbi voi truyén luc hypoid chiéu rong banh ring 16n b = 0,31.r, nhung khong
vuot qua 1/3 L.

II. Tinh toan truyén lue chinh.

Chu yéu tinh todn banh ring cta truyén lyc chinh theo ubn va theo tiép xtc.

1. Xac dinh lyc tic dung 1én b truyén.

a. Cdp bdnh ring cén véi tam cdit nhau

So dd luc tac dung nhu hinh V€.

Luc téng cong P, tac dung 1én rang dugc dat Ién ban kinh trung binh ry
b .
re=n —E.sm5

r1 - ban kinh vong tron co s¢ ¢ day rang;

b - chicu dai cua rang hay bé rong ctia banh rang.

0 - nura géc ¢ dinh non.

P

Hinh 21

Luc P, duoc phan tich thanh cac luc thanh phﬁn: Luc vong P = m va cac luc
IFX
Plga

"=P.tgB va R = .
Q 9B >y

Chiéu cac lyc Q' va R' 1én céc truc xx va yy (xx L yy) ta duge cac luc doc truc
va lyc hudng kinh tac dung 1én banh rang:

Luc doc truc:
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Q=R.sino-Q cos§=L[tga.sind—sinﬂ.cos&]
cospf

Luc hudng tam:

R=R.coso+Q'sino =L[tga.c035+ sinf.sind’]
cosf

Céc cong thuc trén tinh cho trudng hop chiéu xodn cung chiéu quay cta banh
rang. Khi chiéu xodn nguoc v6i chiéu quay, sd hang thir hai trong ngoic phai doi dau.

b. Cip bdnh ring cén véi tim chéo nhau (truyén dong hypéit)

O banh rang con thudng ta c6 By = B, con & truyén luc hypdit B1#B, nén cac luc
Pa), Qu), Ry tac dung Ién banh rang chu dong khac cac luc P(y), Q(2), R tac dung lén
banh rang bi dong. Vi vay ddi v6i cip banh ring con ta co Puyy=-Pp, Qu=-Qgva
R = - R ta d& dang x4c dinh cac lyc thanh phan P, Q, R thi dbi v&i truyén dong
hypdit ta can xac dinh 6 thanh phan P, Quy, Ray, Py Qw2 Re).

Luc tong cong Py tac dung 1én banh ring chu dong 1:

P

P — &)
) =
COS fy.COsSx

Luc tong cong P, tac dung 1én banh ring bj dong 2:

P — Pe)
) =
COS S35 .COS

Py va Py luc vong tac dung Ién banh rang 1 va 2.
Tu day ta co:

Poy _ €0shy

Py €0Sf)

Céc lyc thanh phan duoc phan tich tir Py va Py:

Doi v6i banh rang 1:
M
P, =—
@ r
x(1)

P . .
Qu = —2—[tge.sin Sy —sin By).c085, ]

cosS ﬂ(l)

P
- _® - -
Ry = cos [tgcx.CcOsOy +sin Byy.sinSy) ]
W

Pbi voi banh rang 2
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P
Q, = —2[tga.sins, —sin f,,,.c085,, ]
@ cos iy (2) (2):C0S0z)

P . .
—_[tga.cosd,, £5iN By).SiN Sy ]

R., =
(2)
COS Sy

Gia tri gbéc xoan cua banh rang chu dong:

ﬁ(l) = :B(z) + E.arcsinE =45 = 50°
r2

X

Gia tri goc xoan ciia banh rang bi dong: B = 20 + 30°

E - khoang dich tam cua cdp banh rang hypoit:

E <0,2.Dgp ddi v6i 6 t6 du lich va van tai nho;

E <0,125.D ddi v6i 6 t6 van tai 16n.

D¢ - duong kinh vong tron chia ¢ day lon banh rang bi dong cua truyén luc
hypoit.

D¢ co thé duoc tinh nhu sau:

D(2) = k.3—\[ Mmax

M ax - MmO men 16n nhét trén banh rang bi dong.

K - h¢ s6; k = 0,58 + 0,665.

1. Tinh todn bén cdc banh ring ciia truyén luc chinh
a. Tinh theo uén.

Ta c6 cong thirc gan dung:

o M emaxdnh <[o]

y.b.t.rl(l—L .sind)?.cos B
2.1

y - hé s6 dang rang, dugc xac dinh theo so ring twong duong:
z

g =5 <
cos? 3.c0sS

r1, h, t - ban kinh, chiéu cao va budc ring theo vong tron nguyén ddy 16n.

b. Tinh theo tng suat tiép xtc:

r=0418. P'E. ; L * :
b.cosa.sina | Iy oy

I'q - ban kinh twong duong

I

g =——%———
cos’ 3.c0SS
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§2. BO VI SAI

I. Xac dinh tai trong khi tinh toan vi sai.

Kha ning st dung hoan toan luc kéo va su phan bd mémen dén cac banh xe chu
dong phu thudc bdi loai va két cAu cua vi sai. va duoc danh gia béng hé sb ham vi sai:
M,-M, M,

M, M,

Ks

My — mémen quay trén vo cia vi sai.

M, — mémen ma sat sinh ra & trong vi sai khi cac ban truc quay véi s vong
quay khac nhau.

M, M, — mémen quay cua cac banh rang ban truc quay nhanh va quay cham.

Trong truong hop tong quat, ddi vai vi sai khong d6i xtmg chung ta co:

M, = 4 (Mo -M,) = 4 M,1-K,)
Z,+2Z, Z,+7Z,

M, = =22 (Mg +M,) = =22~ M, (1+K,)
Z,+Z, Z,+7Z,

Z1, Z, — sb ring cua cc banh ring ban truc quay nhanh va quay chim.
DPdi v6i vi sai ddi xung ta c6 Z; = Z,, do do:
M; =0,5(My — M;) = 0,5M,.(1 - K,)
va M, =0,5(M, + M;) = 0,5M,.(1 + K,)

M; + M, =M, M, —M; =M, ; (lV'ZO)
.M, 1+K,
va —= =
M, 1-K_
1+ K,

tedaytaco P, =P,..
y k2 kll_KG

Pk1, Pxo — luc kéo trén banh xe chay nhanh va banh chay cham.

Néu mot trong cac banh xe chil dong nam & duong tron (voi hé s6 bam ¢, nho)
thi qua banh xe ndy, mémen truyén khong thé 16n va bi gidi han boi tri s6 Gux.lox. @1
(Gpx - trong Iuong bam & mot banh xe, rpy — ban kinh cua banh xe, @; — hé s6 bam cua
mdt banh xe trén duong tron). Khi ay banh xe nay sé& bi quay truot va quay nhanh hon.
Mo6men quay truyén dén banh xe nay s€ 1a M1 = Gpx.lox. 1< M.

Trong khi d6 & banh xe quay cham hon va nam trén duong c6 hé sé bam ¢, 16n
hon, momen truyén to1 no cling khong 16n va bi gioi han boi tri s6 tinh theo biéu thirc
(IV-20):
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Mz =M; + My

Vi Mo1 = Gpx.lox- 91 nén ta co M2 = Gpx.lox.@1 + M, (IV-21)

Dbi véi vi sai banh ring con d6i xtng, M, rat nho (¢ vi sai banh ring con d6i
xtng, hé s6 ham vi sai Kg= 1, M= 0,1Mo).

Do d6 My = (GpyFox-@1 + 0,1My) 6 gié tri rat nho.

Trong trudng hop do, 6t6 ¢ thé bi nglmg chuyén dong vi tong luc kéo cua cac
banh xe chi dong c6 thé nho hon tong luc can tac dung 1én 6t6 (mic du mot banh xe
nam trén dudng c6 hé sd bam cao hon ciing khong c6 kha ning sir dung hét luc kéo
cua banh xe nay).

Vi néu tinh tir d6ng co xudng: M, = 0,5(Mg + M,)

néu M, = 0,55 M, thi M, = 0,5(M, + 0,1Mg) = 0,5 x 1,1 My = 0,55M,

M2 = Gox.lox- @1 + 0,1Mg< 0,55M,.

Vay khi tinh toan cin 14y moémen 16n hon dé tinh tinh tir dong co xudng.

Khi tinh toan vi sai can léy moémen cyc dai tdc dung 1én banh rang, mémen nay
ung voi bén banh rang ban truc quay cham M, xac dinh theo cong thie (IV-20).

M, =0,5(M, + M,)

ma Mgy = Memax.In1-To-M (IV-22).
Nu — Hiéu suat ctia hé thong truyén lyc.
it =12 2 051+t
M M

0 0

) (IV-23)

Céc thi nghiém cho biét hé sd ¢ dat tri s6 cuc dai & thoi ki dau cua chuyén dong
trong ddi gitta cac ban truc ciing chi dat: € = 0,6. Néu lay € = 0,6 thi M, =
0,6.Memax-Ihi-1o-N-

Goi q 1a s6 lwgng banh ring hanh tinh trong bd vi sai va coi nhu mémen truyén
dugc phan bd déu, tai cic chd an khop banh ring chi chiu tac dong béi momen quay
nhu sau:

My=Me_Logm. i (IV-24)
a aq
I1. Modun cia cac banh rang vi sai

Ta c6 thé tinh theo cong thuc:

- \/3.(1+ K,)-M g i o 774

c.z,.q.L,.01- )y
g — s6 banh rang vé tinh trong vi sai;

L, — chiéu dai duong sinh cta banh rdng con;
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Z, — sb rang cua banh rang ban truc.

a. Tinh g suét ciia banh ring bén tryc:

Vip=0; =cosp=1
1LY/ N 1 8

= IV-25
% qm?.z2(1- )y ( )

m, — mddul phap tuyén ¢ day hinh nén ciia banh ring ban truc.

Z — s6 rang ctia banh rang ban tryc.

L — chiéu dai dudng sinh hinh nén ciia banh ring ban tryc.

Cong thtre (IV-25) khong c6 thanh phan cosp vi cac banh ring ban truc déu 1a
banh ring con thang: p = 0° va cosp = 1.

[6.] — Ung suét ubn cho phép, [c,] = 550 MN/m?,

Truong hop bo vi sai c6 co ciu gai vi sai thi toan bd mémen M s& truyén sang

banh xe quay cham (lan trén dudng c6 hé s6 bam 1on hon va banh xe khong bi truot),
khi d6 gia tri cuia momen tinh toan M’; s€ 1a: M, = —2 ma M, = Mgy = Memax.in1.io. M.

Vit liéu ché tao banh ring nira truc va banh rang hanh tinh bang thép hop kim
15HM, 18XTT va 35X.

S6 lugng rang z clia banh ring nira truc phai chia chin cho sé lugng banh hanh
. 2 . Z , . s
tinh q thi méi lap ghép dugc (nghia la ti s6 — phai la mot s6 chan).
q
b. Tinh todn banh rang hanh tinh
Khi tinh theo Gng suit udn cia ring, ta van dung cong thirc (IV-25) nhung cin nhan

" eee & . ,
thém vai ti so0 -, do do ta co:
r

o= 3’6'Memax-ihl'i0-77tl r_h
qmZ.zLl-A)zy r

r, — Ban kinh tai tiét dién trung binh vong trong ban du cta banh ring hanh

tinh va banh rang ban truc.
c. Tinh truc chir thap:
- Tinh theo chén dap:
_ Mo _ M e max -Ihg Ho 77t <[o4]
r,.0.d; b r,.0.d; b !

o1

- Tinh theo cit:
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T = 4M0 _ 4MemaX'ih1'iO-77tc < [Tl]
r..d7.q r.r.d7.q
Céc kich thudc dy, d, Iy, Iy, I3, b thé hién trén hinh v&.
d. Bay banh hanh tinh va vo vi sai dugc tinh toan theo chen dap:

Luc hudng kinh Q. tinh theo cong thirc sau (Hinh 22):

Memax-ihl-io-ﬂtl .
= tga sin o,
Q 2r5. Ja ¢
2.4Q
0-2 :—2 ¢ 2
”(dz _dl)

e. Pay banh rang ban truc va vo vi sai duogc tinh toan theo chén dap dudi tac

dung cua lyc Qy:

Q, = M e max Ihi-lo 77 tga COSS,
213.9
03 = qlen 2
z(d; —dj)

V6 vi sai ché tao bang gang rén voi dd cimg HB = 121+149 hoic boi thép 40
v6oi1 do cung HB = 156+197.

Truc chir thap cua vi sai hodc truc cua banh rang hanh tinh ché tao bfmg thép
hop kim 12XH3A, 30XI'T, 18XI'T, 20X, 38X. Do cing sau nhi¢t luyén HRC 56+62.

§3. TINH TOAN NUA TRUC (BAN TRUC) OTO THEO PQ BEN.

I. Phan tich lyc tac dung Ién ban truc.

Céc ban truc 6t6 chiu toan bd hay mot ph?m luc tac dung 1én céc banh xe chu
dong 1a tuy thudc kiéu bé tri ban truc va tuy theo cac truong hop 1am viée cia 6to.

Tai trong tac dung Ién ban truc co thé dua vé 3 truong hop:

- Luc day doc xe (luc kéo hay lyc phanh) c6 gia tri 16n nhét 1a Z,.p. Khi tinh
lay ¢ = 0,7.

- Luc ngang Y, ¢6 gia tri 16n nhat 13 Z,.¢;.

@1 — hé s6 bam ngang.

- Phan lyc tr duong cé gia tri 1on nhét 13 Z,.K4 (K4 - hé sb tai trong dong).

Y nghia céc luc tac dung trén cac hinh v& trén day nhu sau:

Zik, Z1p — phan luc thang dimg tir mat dudng tac dung Ién banh xe cau trudc khi
6 luc kéo va khi phanh.
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Zok, Zyp — phan lyc thang dung tir mat duong tac dung 1én banh xe cau sau khi
co luc kéo va khi phanh 6t6.

Pi, Pjp — luc quan tinh ctia 6t6 khi khéi dong tai chd va khi phanh.

Y1, Yor — phan luc ngang ctia mit dudng tic dung 1én banh xe cau sau bén trai
(T) va bén phai (F).

Xok, Xop — phéan luc cua vong (hinh b) truyén qua banh xe chu dong. Luc nay
thay ddi chiéu tuy thudc vao banh xe chiu luc kéo hay luc phanh (X, hay Xp). Xmax
tuong tng lac 6t6 chay thang (xét lac khoi dong tai chd va lay da).

G — trong lugng toan bd cua 6to.

G, - phan trong luong 6td tac dung 1én cau sau khi 6t6 dimg yén trén mit phang
nim ngang.

Y — luc quan tinh khi 6t6 chuyén dong trén dudng nghiéng hoic khi 6t6 quay
VOng: Y=Yor+ Yy

) )
e
7
N
‘* ..4‘//”3
Ry Re
RSt
Pp ’ ;——-—
.4

Hinh 23
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Chu ¥: Pé phan biét cau trudc, ciu sau, banh xe trai, banh xe phai ta ding ki
hiéu: Cau trude ki hidu sb 1, cau sau s6 2, bén trai T, bén phai F.

m, — hé sb thay doi trong lugng tic dung 1én ciu sau phu thudc diéu kién
chuyén dong: my 1a h¢ $6 thay doi trong lugng 1én cau sau khi truyén luc kéo; myp la
hé s6 thay ddi trong lwong 18n cau sau khi truyén luc phanh.

1. Xac dinh myy:

Khi banh xe sau truyén luc kéo 16n nhat 13 luc khoi dong va 1dy da 6t6, nén xuat
hién luc quan tinh Py c6 chiéu nguoc vé6i chiéu chuyén dong cua 6to:

Pix :E@ = X + Xo = i'MemaX'ih'iO =
g dt Mox

Xét su can béng clla momen cua cac lyc tac dung Ién 6t6 tai diém A:

2ma=0: Zu.L-G.a—-Pyhy=0

Trong do6: Zy = my.Gyva G, = G_I;a thay vao ta co:

My Gy L — Gy L — Memachlop _ g pay,

Fox
M Qi
My Gp.L ~ Gy L ——emaxtnlop 0 gy ra:
Tox
M dh.dp.h
Moy, —14 emax-'h-'0"''g
I -Go.L

+Ddi véi 6t6 du lich: my, = 1,2 + 1,4

+ D6i voi 6t6 van tai: my, = 1,2 + 1,2

2. Xac dinh myy:

Trong d6 chu y khi phanh 6t6 thi Pjp = —%% (v — van tdc chuyén
dong thang ciia 6t0).

Khi phanh 6t6 toc d6 giam nén ta bo qua P, va luc can lan Py, ngoai ra xét lic
duong bang nén Pi= 0.

Lyc quan tinh Pj, = Xy, + Xpp 58 16n nhét khi Xpmax = X1p + Xzp = G. (o - hé $6
bam, khi tinh 12y ¢ = 0,7 + 0,8) do d6 Pjpmax = G.0.

X¢ét su can bﬁng moémen cac luc tac dung Ién 6t6 khi phanh tai diém A:

>ma =0 ta co:
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Zyp.L + Pjp.hg — G.a = 0, trong do:

Zop = Myp. Gy G, = Ga Pi» = G.¢ thay vao ta co:
L
mzp.Gz.L + G(Phg — G2L =0 hay la
h
m,, G, L = GZ.L—GZ.L.%g
.h
My, :1_% (IV-27)

+ Déi voi 6t du lich: my, = 0,8 + 0,85

+ Dbi voi 6t van tai: my, = 0,9 + 0,95

3. Xac dlnh ZoT va Zo, Yor va Y oE:
Tur phuong trinh >ma = 0 ta cé:

Z,r.B— mz.Gz.g - th =0 hay la:

Z,1.B— mg.Gg.g + th =0 Suy ra:

h
Zyr = (mZéGZ +Y EQJ (IV-28)

Tuong tu tu ZmE =0taco Zx.B - mg.Gg.% + th =0
Suy ra.

h
Z,e = (szGz -y EQJ (IV-29)

- Ntra truc bén trai chi chiu luc Z’ o1 = Zo1 + Qox

- Ntra truc bén phai chi chiu luc Z’;r = Zyr - Qox

Obx — trong luong banh xe ké ca may o.

B — khoang cach hai banh xe cau sau, néu banh xe 1a 16p doi thi B 13y theo
khoang cach hai banh xe ngoai.

Thuc té gy, nho ¢ thé bo qua va vi dé tang du trir do bén, khi ta tinh ta 1dy Z°,7
=ZyrvaZl’'yr = Ly

Z,7 dat tri s6 cuc dai khi cO Y ma tirc 14 lac 6t6 bi trugt ngang:

Ymax = M2.Go.01. (1V-30)
@1 — hé s6 bam ngang giita 16p v6i dudng. Khi tinh thuong lay ¢; = 1,0.
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Thay gia tri Y max tir (IV-28) va (1V-29) ta co:

2.h,.
Ly = MG, (1+ g (le

2 B
2h. .
z, - mzsz (1— é%j (IV-31)

(Cha y: Vi @1 = 1 nén trong (IV-31) c6 thé khong can c6 thong s6 @)

4. Khi xuét hién luc trugt ngang cua 0td (Y max) thi cac banh xe cau sau khong
thé truyén duoc lyc vong 16n (X ~ 0).

Su phan bo lai trong lugng 6t6 theo hé s6 my (my#= 1) chu yéu khi banh xe
truyén luc vong. Vi vay khi Ymax va X = 0 c6 thé thira nhan m, = 1 dé tinh Z,1 va Zy.

2.h,.
Z, = &(;H ﬂ}

Luc do ta co:

2 B

G 2.h,.p
Z, =—2|1-—97L IV-32
-Sa-2e) v

Luc ngang Yot VA Y ti 18 thuan véi cac luc thing dimg Z,r va Z,r theo cong
thure:

G 2h; .
YZT :ZZT-¢1:¢12 2(1+ g lj

B
Yor =Zop 0= (/’1-262 [1_ Zhg.%j (1V-33)

5. Luc vong trén 2 banh xe chi dat gia tri cuc dai Xmax khi khong co6 lyc ngang
(Y = 0). Xpmax dat duoc khi 6t6 truyén luc kéo hodc khi phanh.

- Khi truyén lyc kéo: X = Mo tu o do 6t6 chuyén dong thang, co thé coi
rbx
nhu Xopmax = Xormax = 1/2Xmax
M o -l
X ot max = X 2F max Z%ho (IV'34)
"hx
- Khi truyén lyc phanh: X, . = X prmex = %ZGZ (Iv-35)
*"bx

Trong (IV-34) va (IV-35) da coi nhu trong lugng phan bd déu trén hai banh xe
trai va phai, va 6t6 chuyén dong thang.
II. Tinh ban truc giam tai mdt nira (ta tinh cho cau sau va quy udc: ky hiéu

v6i chi s6 T 1a tinh cho ban truc trai, v6i chi sb f 1 tinh cho ban truc phai)
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Trudng hop 1: M6 men xoan do lyc Xt va X;

M= Xr.Ipx = Xty

M6 men udn do lyc Xt va X trong mit phang ngang:
M, = Xt.b = Xt.b

Trong mit phang thang dimg ta co:

M1 =My =Z1.b =2Z:b

Myt = Myt = Y1.lpx = Yelpx

Khi truyén luc kéo cuc dai ta c6:

w 01d° 0.l. ol3
d - duong kinh ban tryc tai diém tinh.

Hay ta co:

2
b 2 M A
o. = Mo .G,)% +| ——emax—h-0
u 0,2d3 \/( 2k 2) ( L J

Ung suat tong cdng ca udn va xoan:

.. \2 .. \2
b > (M dp. M dnd
— (M- G + emax'h Oj + emax-'h-’0
Otg 0,2d3 \/( 2k 2) ( b ( L

Khi truyén lyc phanh cuc dai:
b.m2 p .G2 2

_DMap™2 fr)
77024 ¢

Truong hop 2: Khi 6 t6 bi truot ngang, Ymax = Z2.01

Oy =

Khi d6 1 ban truc chiu téng mo men ubn do Z va 'Y gay ra, ban truc kia chiu
hiéu hai m6 men nay:

Mt =Y. Iy - Z7.b

Mt = Yty + Zs.b

Thay cac gid tricia Z va Y ta co:

M;  B+2hy.9 o, b

M, B—2hg.(/)'g0.rbx +b

. . . M,
Khi tinh ta lay ¢ dén 1 con b << rp, nén trong ty sb M—ta cd M;>> M,, do do
2

ta tinh bén ban truc theo M:
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Yih,—Z:b G, 2.hy.0
— = i 1+ Af —b
02d° 0243 g @l —D)

IIL. Tinh ban truc giam tai ba phan tw
Truong hop 1: Khi truyén luc kéo hay luc phanh

- Khi truyén luc kéo cuc dai, ta co:
b

R=—AZ%+X?
a

Mo men udn ban truc la R.c, nén khi do6 ta co:

o, =€ 7712

01d%a

Thay cac gié tri ciia X, Z vao ta co:

Mo Go)2 + (Mg in o)

Oy =

ozd3

Do b rit nho nén o, cling nho, vi vay khi tinh toan ta tinh ¢mg suat téng hop:

2 .2
Gtg W\/RC-FX I’bx

Thay céc gia tri cua X, R vao ta co:

N2 2
o, = b.c N (M, G,)2 + M g max dn-lg +(Memax.|h.|0)
0,2.ad Thx b.c

- Khi truyén lyc phanh cuc dai:

Ciing cach tinh toan nhu trén, thay Z, X vao ta co6:
b.cm,, .G
_ p-2 2
o, =——a—+1+0¢
" 02d%a
Truong hop 2: Khi 6 t6 bi trugt ngang.
Khi @6 luc R dugc xac dinh theo Rt bén ban truc trai va Rg bén ban truc phai:

R _Yrhx—Zrb R- _Ye i +Zgb
a a
VA RT . YT.I’bX —ZT b . B+2hg @ gp.l’bx -b

Re Yel+Zeb B—2hy.0 o, +b

Tur day, ta c6 Rr>> R, ta tinh ung suét theo Ry
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Oy

Rrc (Y;.r,—Z-b)c G,c 2hy .
=T~ - 2Tbx :;l_ = 2 R 1+ : -((P-rbx _b)
W, 0,1d 0,2.ad B
Tinh dén anh hudng ciia ing suit do 6 bi ngoai bi kep chit va dau trong ban
truc 16ng trong 16 ctia banh ring ban truc, ta co:

G 2¢p.h 1
o {f{u 3 9 j.((p.rb —b)- Ml}.

01d3

q_Ct"2
2

M; — md men tinh dén tac dung kep chit cua o bi moay o banh xe.
IV. Ban truc giam tdi hoan toan

Ban truc chi chiu mé men xoan My = X.r,,. Ung suat xoan:

r= X-rbx — I\/Iemax-ihmax-lo
0,2.d° 0,2.d°

Trong thyuc té tai trong tic dung 1én ban truc thay doi ca vé cudong do va vé

chiéu (chiu tai trong dong). Do viy khi tinh toan ta sir dung mé men tinh toan ddi véi
0 t6 ¢6 cong thirc banh xe 4x2:
M e max-n-do-Kq @+ Koy

2

M =

Xy — X,

Trong d6: K_=— .
X + Xy

o

X, Xk — luc kéo trén banh xe quay nhanh va banh xe quay cham;
K4 — hé sd tai trong dong.

Ban tryc con dugc tinh toan theo goc xoan:

M — mo6 mnen cuc dai ma ban truc chiu;
| — chiu dai ban truc;
G — m6 dun dan hoi loai 2

J — mo6 men quan tinh khi xoan.
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Chuong 5. TINH TOAN VA THIET KE HE THONG PHANH.

§1. XAC PINH MO MEN PHANH CAN SINH RAG CAC CO CAU
PHANH.

M6 men phanh sinh ra & cac co cdu phanh cua 6 t6 phai dam bao giam toc do
hoic dimg 6 t6 hoan toan véi gia tdc cham dan trong giéi han cho phép.

DBéi vai 6 to, luc phanh cyuc dai tac dung I1én mot banh xe & céac cau:

+ D061 vdi cau trude :

G, Gb
=—M.0=——.M,. V.1
Pp1 o ®» oLt ®p (1IV.1)
+ Dbi véi ciu sau
G G.a
Trong do:

G - trong lugng 6 t6 khi ddy tai.

G1, G, - tai trong tuong Ung (phan lyc ctia duong) tac dung 1€n cac banh xe
trudc va sau O trang thai tinh trén mat duong nam ngang.

My, M, - hé s thay doi tai trong twong g 1én cau trude va cau sau khi phanh.

a, b - khoang cach twong tmg tir trong tim 6 t6 dén cau trudc va sau.

L - chiéu dai co s¢ 6 t.

@ - hé s6 bam cua banh xe voi dudng (¢ = 0,7 + 0,8).

Céc hé sd m;, m, xac dinh theo 1y thuyét 6t6:

Jmax-N ‘h
Ty 9,970 (1.3)

1
M= b b

Jmax -N ‘h
m :1_Jmax—g:1_(P_g (1.4)
2 g.a a

Trong do:

hg- chiéu cao trong tim cua 6 to.

g - gia tc trong trudng.

Jp max- gia tdc phanh cuc dai.

DAi véi 6t6 con jomax = 8,0 + 9,0 m/s”.
DA4i vé6i 6 t6 van tai jomax = 6,0 + 8,0 m/s’.

Jmax

g

¢’ — hé s6 dic trung cho cudng d6 phanh, ¢' =
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Dbi voi 6 t6 do ¢6 co cdu phanh ctia hé thong phanh cong tac dat truc tiép o tat

ca cac banh xe, nén mémen phanh can sinh ra & moi co cau phanh tuong ing & cac cau

s¢ la:
G G.b Jmax G
My =—=m .on =— 1+ Dor, =— (O +¢'hy)er 1.5
pr =" M.Pl 2.L( b )Py 2.L( @'hy).p.1, (1.5)
G2 G.a jmaX'hg G '
M p2 == Mok = 2.L( R— )Py =z(a—¢-hg)-(ﬁ-rb (1.6)

Dbi v6i phanh dimg (co cdu phanh thudng dit & truc truyén), coi luc phanh ty
1¢ thuan v6i phan lyc thang dung. Trong truong hop néu chi phanh cac banh xe sau, ta
s& xét truong hop xe dimg & ddc xudng vi truong hop nay nguy hiém hon so véi
truomg hop ¢ doc 1én. Mémen tinh toan sé& la:

'

M' = @ .G 0 (1.7)

Trong do:

Qmax- 1a hé s6 bam 16n nhat cua banh xe vai duong.

G; - Trong luong phan bd 1én cau duoc phanh.

i- Ty sb truyén tinh tir truc dit co ciu phanh dén banh xe duoc phanh.

Dé giit duoc xe trén dbc v6i goc dbe o can phai thda man cac diéu kién sau:

L
>_ =
go_h [ —a (1.8)
gt

tga
Trong do:
a, L, hy- Cac kich thuéc bd tri chung 6 t0.
a - Goc déc.
Pbi v6i may kéo banh bom va may kéo xich mé men can sinh ra ¢ co cau
phanh phai dam bao giit may kéo & d6 doc 16n nhat:
t90tmax = @ -
¢ - d0 bam cua banh xe hoac xich vdi mat duong;
f - hé s can lan.
Luc phanh cuc dai phai dam bao diéu kién:
Pp> G'.siN0max

G' - trong lugng cua may kéo.

73



M6 men phanh cin sinh ra & mdi co cau phanh ciia may kéo banh bom dam
bao gitr may kéo & d6 dbc 16n nhat:
M. > G'sinamy-h
b 21
i - ty sO truyén tir co cau phanh dén banh xe sau;

n' - hiéu suat truyén luc tir co cdu phanh dén banh xe sau.
M6 men phanh can sinh ra & mdi co cdu phanh ctia may kéo xich dam bao gitr
méy kéo & d6 ddc 16n nhat:
M. > G".SIN &y -Roys
ber 21
*'cC

Rps - ban kinh banh sao chu dong

T Mx

lec - ty sO truyén cua truyén luc cudi ciing
Nee - hi€u Suét truyén luc cua truyén luc cudi cung
N - hiéu suét truyén luc cua giai xich.
M6 men phanh cén sinh ra & mdi co cau phanh ctiia may kéo banh bom dam
bao diéu kién bam:
- G'o.n
My, 2 %.n'

¢ - h¢ s6 bam cua banh xe véi duong.

§2. THIET KE TINH TOAN CO CAU PHANH

I. Co cAu phanh gudc

Muc dich x4c dinh céac kich thudc va théng sb co ban cia co ciu phanh dé c6
thé sinh ra m6 men phanh dam bao him dugc 6 t6, may kéo.

1. Xdc dinh géc & va ban kinh p ciia lic tong hop tac dung 1én ma phanh.

Ta thira nhan 4p suit trén ma phanh phan bd theo quy luat dudng sin
(9 = Qmax- SINP)

Khi d6 cac phan tir luc dN; va dT; tac dung 1én ma phanh 1a:

dNy = Qmax-b.re.sinf.dp

dT; = uQmax.b.re.sinB.dp

Chiéu dNj Ién truc X; - X; ta co:

dN1x = Omax.b.re.sinp.dp
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Hinh 24. So dé lyc tdc dung lén guéc phanh

Tu day ta co:
B B : Yii
: sin 2 2
Ny, = [Ny = Gpax bo1;. jsmzﬂ.dﬂ:qmax.b.rt.(g— . 'B) =
B B h
1 sin 2 sin 2 1 . :
=E.qmax.b.rt.(ﬂ2 ~- B - 252 + zﬂl :Z.qu.b.rt.(zﬂ0 +2sin23, —sin2p,)
Chiéu dN; 1én truc Y - Y, ta co:
B2 B2
1 : 1 i
Ny = [dNyy :E.qmax.b.rt. [sin2.dp :Z.qu.b.rt [sin2pd2 =
B I
1 Fa 1
= Z-qmax b.r;.(-cos2p) :Z-qmax b.r;.(cos2, —cos2/,)
2}

Goc tao bai luc Ny voi truc Xy - Xy la:

1
N — .QmnaxPr;-(C0S25, —c0S24,)
tgs = 2 — : 4

Nix ZQmaxbrt'(leO +sin 23 —sin24,)
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Hay cudi cung ta co:
195 = cosz_ﬁ1 - cosz_ﬁ'2
2By +sIin2p5, —sin24,
Mo men phanh sinh ra trén phan tir ma phanh :
dM's; = 1.dT; = UGmax.b.1.SINP.AB

M6 men phanh sinh ra trén ca ma phanh la:

B2 2

Mp = [ dMpy = £0ma D1 [SIN BAB = 110 pa DI .(COSB, — COS B,)
B iz

Luc tong hop N a:

N, = N2, +NZ :%qmax.brt.\/(Z,Bo +5iN 23, —siN2/8,)? + (COS23, — C0S23,)°.

Ban kinh p xac dinh theo cong thuc:
— Mp; _ M p1
T N
dua cac gia tri cua M'p; va N; vao ta co:
oo 4r,.(cosp; —cosf,)
J(2By +5sin 28, —sin28,)% + (C0S2B, — C0S23,)?
Sau gian udc ta co:
o 2r,.(cosp; —cosfs,)
[ 52 | ein2 -
53 +sin? i — iy cOs(B, + B)sin iy

2. Tinh todn lyc can thiét tdc dung 1én guéc phanh

Hinh 25. So' do tinh todn gudc
phanh
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Khi tinh toan thiét ké co ciu phanh gudc can thiét 1ap sy phu thudc giita mo
men phanh do co cdu phanh sinh ra va luc day can thiét ép gudc phanh vao tang
phanh. So do tinh toan gudc phanh dugc dua ra ¢ hinh vé.

Momen phanh do guéc tao ra dugc xac dinh theo cong thuec:

M, = n. XK1 (1.10)

Trong do:

u- Hé s6 ma sat giira ma phanh va tang phanh.

Liy pu =0,35 + 0,45

r. - ban kinh tang phanh.

k- hé s, k = =

I

p- Ban kinh quy din diém dat lyc tiép tuyén.

Trj s6 cta hé sb k phu thudc vao quy luat phan bd ap sut theo chiéu dai tim
ma sat ciia gudc phanh, n6 dugc xac dinh trong timg trudng hop cu thé.

Ta dua ra cac gia thiét sau day khi tinh toan co ciu phanh:

- Tang phanh va gubc phanh tuyét di cing.

- Cac tAm ma sat tiép xuc 1y tudng voi bé mit tang phanh.

- Bién dang cua cac tAm ma sat tuan theo dinh luat Huc.

Khi d6 ap suit phan b theo chidu dai ciia mé phanh theo quy luat hinh sin,
nghia la:

P = Prmax-SINB (1-11)

Trong do6 :

Pmax - 4p sudt 16n nhét trén bé mit ma phanh.

B - goc duge do tir truc di qua tAm quay cua gude.

Trong diéu kién lam viéc thuc té ciia co cau phanh, tang phanh va gudc phanh
c¢6 bién dang, nén phan bd ap suit trén bé mit ma phanh sé& khong theo quy luat hinh
sin. Vi vy khi phanh v&i cuong do phanh nho thi c6 thé xem quy luat phan b ap suat
1a hinh sin, con phanh cép téc thi xem quy luat phan bd 4p suat déu. Trong tinh toan co
céu phanh gudc ta khao sat cho hai trudng hop:

P =Pmax-SINP va p=const (1.12)
Gia tri hé sb k dugc xac dinh theo cong thire sau:
‘e 4(cos B, —cosf,)siny
2(B, — By)+sin2p, —sin 2,

(kKhi p = pmax-Sin B) ~ (1.13)
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Po-Siny
COs 3, —Cos 3,

Trong do :

(khi p = const) (1.14)

v - gbc xac dinh hudng cua lyc phap tuyén X (hinh 6)

Bo = P2~ B1

B2, B1 - goc xac dinh kich thudc cia tAm ma sat.

Néu gudc phanh ddi xtmg (B1 = 180% B.), con goc y = 90°, thi cong thirc dé
xac dinh hé sb k s& don gian hon:

4.5in P0
= m (khi p = Pmax.Sin B) (1.15)
0 0
b
K=_2 (1.16)
sin&

M6 men phanh do co cu phanh sinh ra (hinh ) duoc xéac dinh theo cong thirc:

_ P(a+c)cosg
Mo="cA cB (1-17)
po~nul
RD.u' RD
Trong do:

2
cosp=[1- (%)

/\/3:

,.ﬂo\

4\/

D)
w.w

Us

Hinh 26. So d6 todn guéc phanh véi chot tiea ¢é dinh.
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a, ¢, d - cac kich thudc co cau phanh.

D = B¢ - g6c 6m méa phanh (khi p = const).

D = cosPi- cosP, (khi p = pmaxSInp).

A=cosp, —cosf,; B =sin B, —sin S, (khi p = const).

A:%ﬂo —%(sin 23, —sin2p,) (khi p = PmaxSinp).
B—E(sinzﬁ —sinz,B) (KNi p = PrasSi
= 2 2 1 p - pmaxsm B)

P- lyc day tir xy lanh cong tac 1én gudc phanh.
R- ban kinh tang phanh.
pt- hé sb ma sat giita ma phanh va tang phanh.

Déu (+) lay cho gudc bén phai, ddu (-) ldy cho gudc bén trai.

Hinh 27. Mgt sé loai co cau phanh guéc
1. Co cdu phanh cé chot twa mét phia va luc day lén guoc bang nhau
2. Co cdu phanh c6 chot twa mot phia va chuyén dich ciia cdc guoc bang nhau
3. Co cdu phanh c6 chét tua khéc phia va lwc day 1ém guoc bang nhau
4. Co cdu phanh c6 chét twa chung va cé cwong hod
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Khi tinh toan co cdu phanh theo so d6 hinh b, sau khi ra tron cac méa phanh thi
ap suat trén bé mat cac ma phanh s& dong déu, do 6 mémen phanh gubc bén trai (Mp),
va gudc bén phai (M’,) s& nhu nhau. Khi d6 lyc day 1én hai gudc s& khac nhau: P’ > P.

. . . , M
Neéu ky hiéu mé men phanh do co cau phanh sinhrala Mithitaco M, =M =—*

khi d6 biéu thuc (1.17) viét lai nhu sau:

M, cA cB M, cA cB
2 RD_RD_l 2 RD+RD+1
LR. . . p_ LR : (1.18)

(a+C).cosg S (a+c)cose

P=

Mb men can thiét dit trén cam quay cua co ciu phanh dé nhéan duoc céc luc
dﬁy P, P’ dugc xac dinh theo cong thirc:

do

My =(P+P). ) (1.19)

do - duong kinh vong tron co sé bién dang phanh.
Khi tinh toan co ciu phanh theo so dd hinh a, tri s6 luc d?ly trén guéc nhu nhau
va xac dinh theo cong thuc sau day:
M

P=p = r
kr.(a+c).cosp)

1 N 1
cA cB cA cB
- -1 + +1
u#RD RD u#RD RD

kT:

Sai khac trong tinh toan hai truong hop khodng 5%. Khi goc 6m B nho thi sy
sai khac nay cang gidm va nguoc lai.

Dbi v6i co cdu phanh kiéu boi (hinh d), hiéu qua phanh duogc ting 1én nhd
dung lyc ma sat gitra méa phanh trude va tang phanh. Hai gudc dugc ndi véi nhau bang
phanh trung gian. nhu vay gudc sau dugc ép vao tang phanh khong nhiing bang luc P’
ma con bang luc U. M6 men phanh dugc x4c dinh bang phuong phap giai tich.

So dd tinh toan co cau phanh thé hién ¢ hinh v&. Phan luc tir tang phanh tac
dung 1én gudc song song véi cac luc P va U. Tir diéu kién can bang gudc phanh ta co:

U:P(a+r); S:P.(a+c); S,:U(c+a)

c—r c—r a—r

Tri s6 md men phanh do timg gudc phanh sinh ra dugc xac dinh theo cac biéu

(1.22)

thirc sau day:

80



M, =s: r=PEFE g r:P(a+r).(c+a) (1.23)

c—r (c-r)a-r)

4 , r
'% P t ”
m -t
¥/ s 7 s O 1;
2otpr o
r <
i
2 p 180°
180°%t a v o— ?
g
s v ” 7
s \d__.
d|d

Hinh 28 . So do tinh todn co cdu phanh tir cwong héa (kiéu boi)
Tri s6 ban kinh r trong trudng hop ndy duogc xac dinh theo cong thirc:
r = k.Rsin6
Trong do6 :
0 - goc ma sat (tgo = ).
k- hé s duoc xac dinh theo cong thirc (I.16).

Viéc xéac dinh chinh x4c hé s k theo cong thuc (1.16) 1a kho khin vi khé biét

dugc gia tri gbc y. Vi vay trong truong hop nay st dung phuong phap gan dung lién
tiép. Trudc tién cho truge gid tri hé sb k trong khoang 1,14 -1,18, tim gi4 tri r. Sau do,
xéac dinh huéng luc x va xac dinh gia tri goc y. Khi biét goc v ta tim hé sb k theo cong

thire (I.16). Néu gia tri hé sd k budc sau sai léch v6i gia tri k ciia budc trude 1% thi

dirng lai. phan luc ciia tang sé tiép tuyén voi vong tron ban kinh r.

Ta c6 mot s6 cong thirc xac dinh moi quan hé gitra momen phanh va cac luc

day 1én gudc phanh tuong ing véi so d6 hinh 1 nhu sau:

So dd hinha (P,=P,=P)

1 1

M, =uP.p.(a+c). c +

. c .
COS9(cos§+,u.sm 8)— us Cos9(cos5+,usm 8)+ uo

(1.31)
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So dd hinh b (P P,)

M, =up.(a+c). h + P2
i ~° (cosS+pusinS)-us —° (coSS + usin &)+ uS
cosé cosé
Soddoc (PL=P,=P)
P

M, =2up.(a+c).

cosQ(COS5+ w1.sin8)

Soddd (P,=P,=P)
M, =M, + M,"
B uP.(c+d).p
P c.(cosS + .5inS) — w.p
M = uP.(a—-d)+Q.(a+c).u
P a.(coss + usind) —pp

_ P.[c.(coso + usin o) — u.p]d + u.(c+d).p
c.[c.(coso + p.Sin 8) — w.p]

Q

3. Tinh todn kiém nghiém kha ndng lam viéc ciia co' cau phanh.

Trong cac budc trén, cac kich thudc cia co cdu phanh dugc chon so bo trén co
s& bd tri chung va cac diéu kién dua cho ting loai co ciu phanh. Kich thuéc ma phanh
dugc chon trén co s¢ dam bao cong ma sat riéng, ap sudt trén bé mit ma phanh, ty sd
trong luong toan bd 6t6 trén dién tich toan bd cac ma phanh va ché d6 1am viéc cua
phanh.

Vi vay sau khi xac dinh duoc thong s kich thudc cia co ciu phanh can thiét
tinh toan kiém tra kha nang lam viéc ciia chung.

a. Tinh toan xac dinh cong ma sat riéng: |, KNm/ m2]

Cong ma sat riéng dugc xac dinh trén co s¢ cdc ma phanh thu toan by dong

nang cua 6td khi phanh 6 t6 ¢ van toc nao do:

2
ns = GVo [KNm/m?] (1.40)
2.9.Fs
Trong do:

G- Trong lugng toan b cua 6 t6 khi du tai (KN).
V- Van tdc ciia 6t6 khi bat ¢au phanh (m/s)
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g- Gia toc trong trudng (g = 9,8 1m/s?).

Fy- Tong dién tich toan bd ma phanh cia cac co ciu phanh (m®).

Tri s6 cong ma sat riéng cho phép d6i véi cac co ciu phanh nhu sau:

O t6 du lich: [lms] = 4000 + 15000 KNm/m?.

O 6 tai, xe khach:  [lns] = 3000 + 7000 KNm/m?.

Tir ddy ta ¢ thé tinh duoc dién tich ma phanh khi chon vén tdc thiét ké khi
phanh.

Thot han phuc vu cia méa phanh phu thudc vao cong ma sat riéng, cong nay
cang 16n thi nhiét d6 phat ra khi phanh cang cao, tang phanh cang bi néong nhiéu va
ma phanh chong bi hong.

b. Tinh todn xac dinh dp sudt trén bé mdt md phanh :p [Mn/m?]

Gia thiét 4p sudt trén bé mat ma phanh phan bd déu, ta xac dinh gi trj ap suét
trén bé mit ma sét theo cong thirc sau;

P L [MN/m?] (1.41)

__lbbf?zl%

Trong d6: M, - md men sinh ra mot co cau phanh.
1 - Hé s6 ma sat.
Bo - G6c 6m cua ma phanh.
R - Ban kinh tang phanh.
b - Chiéu réng cia ma phanh.

Ap suét trén bé mit ma phanh phu thudc vao nguyén liéu ché tao ma phanh va
tang phanh. Di v6i cac ma phanh hién nay, gid tri 4p suat cho phép trén bé mit ma
phanh nim trong khoang: [p] = 1,5 + 2,0 MN/m?.

Hiéu qua phanh phu thudc nhiéu vao goc 6m Bo. Néu B qua 16n s& lam cho ap
suat phan bd trén bé mit ma phanh khong déu. Khi phanh véi timg thoi gian ngan thi
md men phanh s& ting khi ting Bo, nhung néu Py ting qua 100- 120° thi hiéu qua
phanh hau nhu khong ting. Néu phanh thudng xuyén theo chu ky thi mé men phanh sé&
giam khi ting goc 6m Bo do nhiét d6 tang phanh ting nhiéu.

Pbi v6i phanh guée ma mdi gude co diém cb dinh riéng 1€, goc om Bo
= 90-100° 1a thich hop, do dé ting hiéu qua phanh va giam hao mon ma phanh. Néu
gbc 6m nho hon 90° thi ma phanh hao mon nhanh

3. Tinh toan xac dinh ty s6 khoi luwong toan bo oto trén t(fng dién tich ma sat
phanh.

Thoi han phuc vu ctia ma phanh con duoc danh gia bang ty s6 q:
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q=— (1.42)

Trong do:

M - Khéi luong toan bo 6t6 (Kg)

Fy- Tong dién tich ctia bé mit ma sat cia cac méa phanh & tit ca cac co ciu
phanh.

Ty s6 nay cho phép nhu sau:

+Ot6 dulich: 1,0 -2,0.10* Kg/m?

+ O t6 khéch :  1,5-2,5.10" Kg/m®.

+ 0 t6 van tai:  2,5- 3,5.10* Kg/m®.

d. Tinh todan nhiét phat ra trong qua trinh phanh.

Trong qua trinh phanh, dong ning cta 6 t6 chuyén thanh nhiét ning & trong
tang phanh va cac chi tiét khac, mot phan nhiét thoat ra moi truong khong khi. Phuong
trinh c4n bang nhiét khi phanh do luc phanh P, gay lén sau quang duong phanh dS va
thoi gian dt:

Py ds
=Z72.G,.cdT + F.Kyv.T.dt (1-43)
427
Trong do:
G; - khéi luong tang phanh va cac chi tiét ciia tang phanh c6 lién quan tdi tang
phanh (kg).
c- nhiét dung riéng cua vat liéu 1am tang phanh. Néu 13 thép va gang thi: c

=0,125kcal/kg.do.

dT- d6 tang nhiét d cua tang phanh sau thoi gian dt (°C).

T- hiéu nhiét d6 giita tang phanh va khong khi (°C).

Fi- dién tich bé mit lam mat cta tang phanh va khong khi (m?)

Z- s6 banh xe ¢6 co cdu phanh.

V- van toc vong clia tréng phanh (m/s).

Ko - hé s6 truyén nhiét giita tréng phanh va khong khi (W/m%.d6)

Khi phanh v&i cudng d6 phanh 16n nhét, nhiét truyén ra khong khi khong dang
ké, cho nén c6 thé bo qua thanh phéan thtr hai trong phuong trinh trén. Ta co:

Pomax % =Z.G,cdT (1-44)

Sau khi phan tich phuong trinh nay ta duoc:
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2
T2 = Tl + Ga V
108500.Z.c.G;
Trong do:

(1-45)

T,- nhiét d6 cua tang phanh.

T; - nhiét d6 cia moi truong khong khi.

Do ting cua nhiét ciia tang phanh khi phanh ¢ v = 30 Km/h cho dén khi dimg
hin khéng dugc vuot qua 15°C. Khi phanh lién tyc thi s hang tht hai trong phuong
trinh s€ tang Ién.

5. Kiém tra hién tuwong tu xiét clia co cau phanh.

Hién tuong tu xiét (tu phanh) xay ra khi ma phanh ép sat vao tang phanh chi
bang lyc ma sat ma khong can tac dong luc P cua co cdu ddy ma phanh trén gudc
phanh. Trong trudng hop nhu vdy thi momen phanh Mt theo 1y thuyét s& tién toi vo

cung. Gudc phanh trude (hinh 9) s& xay ra tur xiét khi thoa man diéu kién:

c.(cosd + p.sind) - u.p=0 (1-47)

Nghia la khi:

P c.cos_é (1-48)
p—CsSinod

O co ciu phanh c6 gudc phanh tu cudng hoa, hién tuong tu xiét xay rakhi ¢
= 1o hay b = ro, nghia 1a khi luc tong hop Ry di qua thanh ép trung gian hay khi luc
téng hop di qua diém tura.

Hay ta co0:
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II. Co cAu phanh dia

1. Phanh dia loai vo quay (loai kin)

PSS NN SES IO N SENAURN X

Hinh 29
M6 men phanh dugc xac dinh theo cong thirc:
M, = 2.P.1.Ry
2
z.D
P=p,.
Po 4
; R, +R
Rt - ban kinh trung binh cua tam ma sat; Ry, = %

D - duong kinh xilanh dan dong dia phanh;
Do - 4p suat chat 16ng trong hé thong;

K - hé sO ma sat.

Ta co:
T.R, =n.P.a+ n.Q.Ry
Q=S =T.cotga

T - thanh phan cua luc phap tuyén N, tac dung song song v4i bé mit lam viéc
cua dia ép;

Ry, - khoang cach tir tdm vién bi dén tdm co cau phanh;

n - s6 xilanh lam viéc;

P - lyc sinh ra tir 1 xilanh phanh;

a - khoang cach tir tim co cdu phanh dén tdm xilanh phanh;

it - hé s6 ma sat;

Q - luc ép sinh ra trén bé mit dia ma sat;

Ry - ban kinh trung binh cta tAm ma sat;
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o - goc nghiéng cua duong lan bi.
Tu day ta co:
B n.P.a
Rot9a — 1Ry,

Mo men phanh sinh ra trén co cau phanh la:
Mp=m. n.Q.Ry
m - s6 do1 bé mat ma sat.
Thay Q vao cong thuc trén ta co:
_ munPaRy
Ry t9a — s1.Ry,

p
Dé tranh hién tuong tu xiét, ta phdi c6 Rp.tga - n.Ryp>0

hay tga > yﬁ
Rb
Néu Ry, = Ry, thi tgo>p.
Luc can sinh ra trong 1 xilanh cong tac:
p_ M p.(Rb.tga — 1.Ry)
m.ze.n.a.Ry,
2. Phanh dia logi dia quay (phanh ho)
M6 men phanh sinh ra trén co cau phanh la:
Mp=m. u.Q.Ryp

m - s0 do1 bé mat ma sat;

Q - luc ép, ép ma phanh vao dia phanh
mll,l Rtb

M, dugc tinh theo yéu cau clia xe.

Ta lai co:

7.d?
Q = Po. 4

Khi tinh dudc Q ta c6 thé tinh toan cac thong so khac ctia co cau trén co so

n

chon mdt so6 thong so.
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§3. TINH TOAN THIET KE DAN DPONG PHANH.

Trén co s& xac dinh dugc momen phanh can sinh ra ma cac co ciu phanh, ta
xéac dinh duoc luc day can thiét 1én gudc phanh. Tir d6 ta c6 co s tinh toan thiét ké
dan dong co phanh.

Khi tinh toan thiét ké dan dong phanh ching ta phai chon dang dan dong, xac
dinh cac thong sd co ban cua ddn dong va clia cac phan tir dic trung.

Trén 6t6 hién nay ap dung phd bién 13 din dong thuy luc, ddn dong khi nén,
dan dong lién hop. Dan dong lién hop thuong 1a dan dong thuy khi, thuy luc véi tro
luc khi nén hoidc trg luc chan khong. Dan dong co khi hién nay thuong dung & hé
thdng phanh su ¢ hodc hé théng phanh ding.

Khi thiét ké dan dong phanh, véi bat ky loai din dong nao can thiét dam bao
cac yéu cau sau day:

+ Pam bao lyc diy can thiét tac dung 1én gudc phanh cua tit ca cac co ciu
phanh.

+ Dam bao c6 tac dong tuy dong, nghia la bdo dam su ty 1€ gitra tac dong 1é€n
ban dap phanh va moémen phanh tac dung 1én banh xe.

+ Thot gian cham tac dung phai nho.

+ Pbam bao dg tin cay lam viéc.

+ Diéu kién thuan tién, nhe nhang.

+ Két cAu don gian.

1. Dén déng phanh thiy luc.

Dan dong phanh thuy luc duoc ap dung rong rii trén cic Xe con va cac Xe van
tai nho. Khi tinh todn din dong phanh thiy luc trudc tién can xac dinh kich thudc
xylanh phanh cong tac (ndm tai co cdu phanh) trén co s& biét luc ép 1én gude phanh va
chon 4p suit 1am viéc trong dan dong. So dd tinh toan din dong phanh thiy luc duoc
thé hién trén hinh 10.

Luc tac dung l1én gudc phanh tir phia ban dap:

Pbd 'ibd d ’
P= 2
D

Pya - luc tic dong 1én ban dap phanh (theo tiéu chuan);
ibg - ty sO truyén tir ban dap phanh dén co cdu phanh;
D - dudng kinh xilanh phanh chinh;

d - duong kinh xilanh cong tac.

Duong kinh xilanh cong tac dugc xéc dinh:

88



pi - 4p sut dau 16n nhét trong dan dong phanh.

Tir day ta co thé tinh duge dudng kinh d.

Khi tinh duge cac kich thude, ta cin so sanh dé xéac dinh lai cho phu hop voi
tiéu chuan.

Ta x4c dinh lai luc can thiét tac dong 1én ban dap:

7.D? 1
"bo T Mg
Khi tinh toan hanh trinh ciia ban dap phanh, can tinh dén hanh trinh do bién

dang cua cac khau trong hé thong: bién dang cta ban dap phanh, cia cac duong éng
dan dau, bién dang cua tré)ng phanh, cia mé phanh, cta dau,... va hanh trinh dé khic
phuc céac khe hé trong hé thong: khe hé giita ty ddy piston va piston cua xilanh chinh,
khe hd gitra méa phanh va tréng phanh, khe ho giira cac khép,...

Hanh trinh ban dap phanh dugc tinh theo cong thirc:

2d%.x +2.d2.x |

T
d;, d, - duong kinh xilanh cong tac banh xe trudc va banh xe sau;
X1, X2 - hanh trinh piston cta céc xilanh cong tac banh xe trudc va sau;
8o - khe hd giira ty ddy va piston xilanh chinh;
D - duong kinh xilanh chinh;
I, I' - cac kich thude don cia ban dap phanh;
Mo - hé s6 bd xung, tinh dén khi dap phanh ngit.
Cac gia tri xq, X, dugc xac dinh nhu sau:
“ = 2.(a+c).(0+ 1)
C
8 - khe ho trung binh giita ma phanh va tréng phanh;

A - d0 mon hudng kinh cho phép cia ma phanh;

a - khoang cach tir tim trong phanh dén diém dit luc;

¢ - khoang céch tir tim trong phanh dén chét c¢b dinh cia ma phanh.

2. Din dpng phanh thuy lic cé tro luc

Trén cic xe con va xe tai nho thuong dung dan dong phanh thuy lyc. Dé giam

nhe stic lao dong cua nguoi 1ai, nguodi ta st dung thém trg luc trén co s¢ st dung
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nguén nang lugng khac. Trg luc dugc st dung la: Tro lyc chan khong (st dung do
chan khong ¢ ¢d hut dong co) hodc tro luc khi nén (st dung may nén khi). Uu diém
ctia st dung trg luc chan khong 1a khéng can ngudn ning luong phu. Tuy nhién né c6
nhuoc diém 1a kich thudce cf)ng kénh, do do chénh ap o ¢ hat dong co tao ra la nho.
Ngoai viéc giam kich thudc bao cia tro luc chin khong ¢ thé trong trudng hop st
dung bom chan khong chuyén dung, khi dé n6 cho phép st dung ca ¢ trén xe c6 dong
co diézel. Tuy nhién 4p dung bom chan khong s& 1am phuc tap cho két cau hé thong
phanh 6t0.

Hién nay co nhiéu loai trg luc chan khong. Bt ky loai tr¢ lyc chan khong nao
déu co 2 phan tir co ban:

+ Bau trg luc hodc xilanh lyc.

+ Co cu tuy dong.

Tuy két cdu va b tri co cdu tuy dong voi bau trg luc hodc v6i xylanh lyc ma
chia lam ba loai co ban:

Loai 1: Co ciu tuy dong khong lién hé truc tiép v6i xilanh phanh chinh.

Hinh 30
1. can dcfy,‘ 2-van;
3- xilanh lyc, 4-
dwong ong thong
Vvéi 6 hit dong co;
5- 6ng khong khi;
6- piston tro lyc-
7- don 2 vai.

Loai 2: Xilanh phanh chinh, bau tro luc va trong mét s6 truong hop ca co cau
tuy dong bé tri tach biét khac nhau.
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Dén ¢ hat 4
cila dong co 1 ; 4

mang cao su
piston Fhén héi

1

] - —— -
41 12 9 8  Déncéc xilanh cong thc

Hinh 31

Loai 3: Bau tro lue, xilanh phanh chinh, co cAu tuy dong b tri déng truc thanh

mot khoi.

4
CH 4
N A T J
: 2
__ x §E £
— I =
7 ’, P
5 ~r 5 b
\ '
== A
Ulf
Hinh 32

Trong tinh todn tr¢ lyc ta tinh toan cho moét loai, con céac loai khac tinh toan
tuong tu.

Muc dich tinh toan: xac dinh céc kich thudc co ban cua tro lyc ddm bao gidm
nhe stic lao dong ciia ngudi 1ai d6i véi ting loai xe.
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Trg luc chan khong loai 2:
Ta c6 thé tinh duoc ap suat trong hé thong:
4B, I'
" DT
D - duong kinh xilanh chinh (da dugc tinh va chon theo tiéu chuén);

P

l, I' - kich thudc cac don cia ban dap phanh;

1 - hiéu suét cta truyén dong phanh.

Khi c¢6 bd cudng hoa, luc tac dung 1én ban dap phanh khoang 30 KG va ap suat
trong h¢ théng dat 80 - 90 at, ta tinh duoc ap suét do bd cuong hoa sinh ra:

Pe =Pt - Pi

P - 4p sudt tong cuc dai can thiét sinh ra trong hé thong khi phanh ngat (pt
= 80 + 90 KG/cm?).

Ta can tinh hé s6 cuong hoa:

K. = Py KGlc

Pi )

bac tinh cua bd cuong hoa:

30 de

Hinh 33

Xdc dinh dién tich mang cao su cia co cau tuy dong

Mang cao su ctia co cdu tuy dong duoc can bang khi co diéu kién sau:
Pxic -Fph= Fax-(P2 - P3) + Fuk .(P1 - P2) + Pix

Pxic - ap suat trong xilanh chinh;

Fon - dién tich dinh piston phan hoi (dé dong, md cuong hoa);

Fax - dién tich mang cao su dé dong, mé cuong hoa;

Fik - dién tich van khong khi;

Pix - Iuc 10 xo van khong khi;

P1, P2, P3 - &p suat trong cac budng I, IL, 111

Xac dinh kich thudc piston xilanh phan hoi va mang cao su diéu khién
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2

g,
ph — 4

Ap suét dau trong xilanh chinh khi trg lyc lam viéc:
I 1

Pbd . T -

7.D?
4
Pix - Iuc 10 xo hoi vi mang di€éu khién

F

R

X

pxlc =

Tu day ta xac dinh dugc lyc tac dung 1€n piston phan hoi:

Poh = Pxic - Fph

Phuong trinh can bang mang cao su diéu khién co6 thé viét lai nhu sau:
Pon = Fax . Ap + Fu .(p1 - P2) + Pi

Ap = P, - Ps d0 chénh 4p suat trén va dudi mang diéu khién.

Tu day ta co:
Pph =K. de. Ap
K - h¢ s6 tinh thém do Pj nho
: o I Pon
Dién tich mang di€u khién: Fu =
K.4p

Dién tich c6 ich cua mang diéu khién:

Fa = 1/12.(D%y + Dp. d + d?)

Dp, - duong kinh ngoai cua mang;

d - duong kinh dia d& mang.

Xdac dinh kich thuoc mang tro luc:

Dé xac dinh kich thudc mang trg luc, ta ¢ phuong trinh cin bang clia mang
nhu sau:

Qc=Fu.(P2-p3) - Pxu=Fu.Ap - Py

Fy - dién tich c6 ich ciia mang trg luc

Pixu - Iuc ép cua 10 xo hoi vi mang trg luc.
P + Qe

4p

pc ' I:ptl

Tudaytaco: Fy =

Hay taco: Q.=

Q. - luc do tro luc tac dung Ién piston tro luc.
Fou- dién tich dinh piston tr¢ lyc.
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n- hiéu suat dan dong thuy luc

Xdc dinh hanh trinh cua piston tro luc

Ta can co:
7.D? r.d2 7.d2

Sy 41 =2.( 41 X, + 42 .xz}yb
_ 2.(d2.x, +d2.x,).7

hay SO — 1™ 272 b

2
D;
So - hanh trinh cua piston trong xilanh trg lyc;

X1, X, - khoang dich chuyén cta piston trong cac xilanh cong tac banh trude va
banh sau;

d;, dy- duong kinh xilanh cong tac banh trude va banh sau;

D;- duong kinh xilanh tr¢ luc;

No- hé s6 bd xung khi phanh ngit.
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chwong 6. THIET KE HE THONG LAI

§1- CHON NHUNG THONG SO CHU YEUVA TiNH PONG HQC DAN
PONG LAL

I. Tinh toan dong hoc lai

Nhiém vu cua tinh dong hoc dan dong lai la xac dinh nhitng thong 6 10i wu clia
hinh thang 1di, ddng hoc ding cia don quay khi ¢é sw bién dang ciia bo phan dan hoi
hé thong treo va chon nhitng gid tri can thiét cia ty sé truyén dan dong ldi.

Ta biét tir Iy thuyét quay vong dé nhan duogc sy lan tinh ctia cac banh xe dan
huéng khi quay vong thi hé théng 1ai phai dam bao mdi quan hé sau day cua cac goc

quay cua banh xe dan hudng bén ngoai va bén trong so vdi tam quay vong:

Ctga—Ctg,B=% 1)
Vi 6 t6 ¢ hai cip banh xe dan hudng:
B
Ctga, -Ctgp, = E
B
Cga, -Clgp, = —
I‘2
I ll2  L/2 m
v | {7
- Vg V
L -
AT T o | BN L e e
\ o | -
p o
A N\,

_ Hinh 34. So d6 quay vong ciia 6 t6 }
L 6 t6 voi banh trudc dan huong; I1- 6 t6 voi tat ca cdac banh dan huong; I1I- 6 t6 3 cau
Trong do:
o Va B - goc quay vong cua banh xe huéng dan bén ngoai va bén trong.
B - khoang cach gitra hai duong tam tru dung.

L- chi€u dai co s& cua 6 t6 may kéo.
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Pbi vai truong hop sau, thuong ta cé Ly = L, = L/2 nénta ¢ oy = o, = o VA By
=B, = B, va khi do:

Ctga—Ctg,B:?

Ghi cha:

* Khi tinh todn giao diém can xdc dinh dé tinh dong hoc phdi la giao diém cia
cdc dwong tdm cdc tru ding véi mdt phang di qua tam cdc chot cau cia don bén phdi
hinh thang ldi va vuong goc voi chung:

B=A-2(e+htgp) )

Trong do6:

A- bé rong cua cac vét banh xe dan hudng.

C- canh tay don lan ctia banh xe.

hi- chiéu cao cua tru dung tinh tir giao diém noi & phan trén toi mat phang tua
cua banh xe.

B¢ goc nghiéng ngang cua tru dung.

* Poi véi 616 ba cau L la khodang cdch tir dam cau trude dén téi dwong thang
song song véi cdc dam sau va di qua diém giita ciia hai cau sau Iy.

Trén da sb cac 6 t6 may kéo hién nay, phai dam bao mdi quan hé dong hoc
gita hai banh xe din hudng, ngudi ta thuong sir dung mot két ciu tuong dbi don gian,
d6 1a hinh thang 14i, bao gém tir cac don (khau) duoc ndi véi nhau bang cac khép cau
va cac don bén duoc b tri nghiéng mot goc so véi dam cau trude.

Théong qua hinh thang 14i, tr mbi quan hé hinh hoc ching ta rut ra dugc biéu
thirc vé mdi quan hé giita cac gbc quay cua cac banh xe dan huéng bén ngoai va bén
trong.
mcos(¢+ ) ~aresin™* 2Bsin ¢ —2msin® ¢ — Bsin(¢ + )

{ : 3
B —msin(¢+ ) JBZ+m?—2Bmsin(¢+ )

a=¢+arctg

Trong do:

® - goc nghiéng cua cac don bén hinh thang 13i so v&i dam cau trude.

m - chiéu dai don bén hinh thang lai.

So sanh cac biéu thic (1) va (3) ta ¢6 thé nhan thiy rang ching khong hoan
toan giong hét nhau, do d6 viéc ton tai sy sai khac giita géc quay vong 1y thuyét va
thuc té cho bai hinh thang 1ai 1 diéu khong thé tranh khoi. Van dé dat ra cho cac nha
thiét ké 6t6- may kéo 1a can phai chon duoc cac thong s toi wu cta hinh thang lai dé

su sai khac noi trén dat gia tri toi thiéu. Do sai léch cho phép giira cac goc quay thuc té
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va 1y thuyét trong toan bd pham vi 1am viéc cta banh xe dan hudng khong vuot qua
1°

* Trinh tu xac dinh cac thong s6 co ban cta hinh thang lai:

Cdch thir nhdt: Bé xac dinh goéc nghiéng ¢ cta hinh thang l4i nguoi ta dung
phuong phap 1ap do thi biéu thi mdi quan hé gitra goc o va B tir cac biéu thie (1) va
(3), trinh tu tién hanh nhu sau:

a) Trén truc toa do vudng goc o va P, tir 1y thuyét (1) voi cac gid tri ciia B va L
d3 biét ta 1ap duoc duong cong biéu thi méi quan hé a = f(B) 1y thuyét.

b) Cho trudc cac gia tri ctia ¢ chon trudc m; tir biéu thirc (3) ta c6 mdt ho
duong cong a = f(B,d, m) ciing trén toa do nodi trén.

¢) Chon trudc ¢, ma tir 46 dudng cong biéu thi quan hé o va B gan nhat voi

dudng cong 1y thuyét (46 sai léch khong qua 1°).

Hiinh 35

=
0 p

Cdch thir hai: Kéo dai hai canh cta hinh thang lai, ching cat nhau tai mot diém
trén duong tam doc ciia xe, va ta co thé c6 hai truong hop:

+ Truong hop thang 14i bd tri phia sau dam cau trude, giao diém cua hai duong
thang dugc kéo dai tir cac canh bén hinh thang l4i s& nam & khoang cach bang 2/3

chiéu dai co so ciia xe. Khi d6 ta co goc giita hai canh cua hinh thang 14i:
B
&= arcth,?SI

+ Truong hop hinh thang 1ai dugc bd tri phia trudc - giao diém nay s& nam truc

tiép trén dam cau sau. Khi do ta co:
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&= arctgo,s%

Chiéu dai m ctia don bén hinh thang l4i : m = (0,11 + 0,16)B.
Cdch thir ba:
- Ta c6 thé tinh gdc nghiéng ¢ cua hinh thang 14i theo goc quay 1y thuyét 16n

nhit cta B va o

sinea,,,, —Sin B, 4)
2—(cos f., —COS\, )

Chiéu dai m ctia don bén thang 14i: m = (0,16 + 0,25).Bpin

II. Xac dinh ty s6 truyén ciia hé thong lai

cotge =

- Ty s6 truyén goc cua hé thdng 1ai (ty sd truyén dong hoc) bang ty s6 goc quay
cuia vanh tay 1ai va géc quay cua banh xe dan hudng.

g = lc. Ig

ic - ty sO truyén cta co cdu lai: 1a ty sd gitta goc quay cua vanh tay 1ai v6i goc
quay cua don quay dung.

Tuy ting loai co ciu l4i i; co thé thay ddi hodc khong thay ddi theo goc quay
ctia vanh tay 1ai. Quy luét thay doi cua i, phu thudc vao muc dich st dung co cdu lai
ma ngudi thiét ké dat ra.

ig - ty sO truyén cta dan dong 14i.

Ty s6 truyén cua din dong 14i iq 1a mot gid tri khong hoan toan xac dinh, vi ing
v6i cac goc quay ciia don quay dung thi chiéu dai hiéu dung cua don quay ding, con
quay ngang va cua hinh thang 14i s& thay doi.

Khi thiét k&, ty sb truyén cia dan dong 1ai c6 thé tam thira nhan bang ty sb
chiéu dai ciia cam quay véi don quay dimng:

iy = ﬁ (7)

Ty sb truyén luc cia hé thong 14i 13 ty sb gilta lyc can 6 to quay vong véi luc

tac dung 1én vanh tay 1ai dé khac phuc lyc can do:

. P
= e PC=M‘+M”=M°; PIZ&
R Cc Cc r

M. - m6 men can quay vong cua banh xe;
C - canh tay don quay vong (khoang cach tir tAm mit twa cia 16p dén tam try
quay dung kéo dai);

M, - m6 men déat Ién vanh tay lai;
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r - ban kinh vanh tay lai.

Tu day ta co:

. M +M, M.r r
" rPLa, oM, cny

Iy

Gia tri nho nhat cho phép cua ty sb truyén luc cua hé thdng lai i; khi khéng c6
cuong hoda, dugc xac dinh ty sb gitra tri s6 md men cuc dai & cic cam quay va md men
cuc dai cho phép co thé dit vao vanh tay 1ai:

nr- hi¢u suét cua hé théng 141.

Mit khac, ty sb truyén cua hé thong 14i khong dugc quéa 16n dé khong 1am anh
huong tdi tinh nang van hanh cua 6 t6-may kéo.

- Ty s6 truyén cta hé thong 1ai khong phai 13 mot hang sb ma no thay doi theo
su quay vong ctia vanh tay lai tir vi tri tng voi chuyén dong thing cua 6 to may kéo.
Do d6, gia tri cua ty sb truyén trinh bay & trén chi 13 gia tri trung binh dé quay vanh tay

141 tir vi tri tdn cung bén nay sang vi tri tan cung bén kia.

II1. Co cdu lai
Céc thong sb co ban danh gia co cdu 14i 13 ty s6 truyén goc, hiéu sudt (thuin va
nghich) va trj s6 khoang h gitta cac chi tiét an khop cua co céu 14i.
1. Ty s6 truyén goc:
_d0_9
dQ o
do, dQ - phan tir géc quay cia vanh tay lai va don quay dimg.

9, ® - van tdc gbc cua vanh tay 1ai va don quay ding.

Jo
75

/12\
5

/]

- \\

Hinh 36

-6720 540 J60 180 180 360 S40 720+0
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ic clia cac loai co ciu lai ngay nay nam trong khoang 15 + 25, mot sb it loai co
thé dén 40.

Chon ty sd truyén nén theo quy luat sao cho & goc quay khoang 90%+ 120° ty
sd truyén c6 gia tri 16n nhat dam béao 1ai nhe va chinh xéc trén dudng thiang voi toc do
cao. Vuot cac gia tri trén, ty sb truyén giam nhanh trong khoang 50°+ 100° va sau d6
gan nhu khong doi (hinh).

2. Hiéu suét cua co cau lai:

Hiéu suat thuan cua co cau lai:

7, = Nl_ Nr =l—m=1— Mrl'a)l+ Mr2'a)2 -1— Mrl'icc + Mrz
N, N, M, M.,

Hiéu suit nghich cta co cau lai:

7, = N2 — Nr :1_&:1_ Mrl'a)1+Mr2'a)2 -1— I\/Irl'icc_|_|\/|r2
N, N, M,.0, M,

3. bac diém mot so co cau lai

a. Co cau lai véi truc vit dang globoid va con lan

LA BB
10 7 przzzzzzzZZZ,_ ) Ny
AN > 2NN | 2
a) A=A I%v’)“///////‘////,m,////////i////}?}\ '
.\\\\\\\‘\‘ N\ n

o i S —

NSURRNNAY ANNNNNN

/II/I/// 2
./

——

Hinh 38

Ty s6 truyén ctia co cau lai tai vi tri trung gian:
_2m,
t.z,

cc

100



I, - ban kinh vong tron co s& cua truc vit;
t - budc rang cua truc vit;
Z1 - s0 dau moi cua truc vit.

Luc tac dung 1én co cau:

P1=Q:
Q=P
Ri=R;

Chi s6 1 cho truc vit, chi s6 2 cho con lan.

b. Co cau lai loai truc vit - vanh rang dat canh

2-4
y
)4
o\ 02
— c
i | —— 7, <
i i
X . X ~5
al 4 5
Y/
p
A 2 J 7 8
7 "". 6
AS)
€
< ) _ *
NS 0°
J I ; N \\ S6°
TR\ 9
1\\/)—'
e U 12 11 10
SN

Hinh 40

Ta c¢6 hi¢u suat thuan cua co cau:

M,.0 1
= :kCC'-_
M,.9 I

yr

cc
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Kec - ty sO truyén luc cua co cau lai;

Ma,Mg - m6 men trén vanh tay lai va tryc don quay ding.

Tu hinh vé ta co:
cosp
M,=P.r,=P.—"2r,1
Q 272 1 OS,Bl 2cc
Mezpl.rl
4 r.cospB, 1,

cudi cling ta co: i, == =2 —C2 =
® T1.C0SB  z,

B1, B2 - goc x0dn cua tryc vit va vanh ring;
I, I, - ban kinh vong tron co sé cua truc vit va vanh rang
Z1, Z, - s6 dAu mbi cua truc vit va vanh rang.
Hiéu suit ctia co cu tinh theo nguyén 1y may:
7= tgﬁi 1+ tgﬁ% tgp

t9(f +p) 1-tg9B 19p
Hiéu suit nghich ctia co cu tinh theo nguyén 1y may:
_19(8 - p) 1+tgptgp

tgh  1-t9f,1gp

p - g0Cc ma sat; p = arctgu

T

K - hé s0 ma sat

B =90° - B
B2 = 90° - B
b)
a) d‘y =0
< )\ /?2 Dr — Ny
e [
( q
ﬂ H
A
~ 6.2=‘72£' ’ 4 T2
Truc vit .
Vanh rang b
Hinh 41
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I4

14

hi tiét cua co cau lai:

J4

€n cac €

A

Luc tac dung 1

N
2 <
313
a| ©
+I IS
I = S Q
~ > Q|2
2l e | T g%
S o Il w »n
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g Il I
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e

=
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= >
Aw m
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| >N
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KU
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Hinh 42
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§3. XAC DINH CHE DO TAI TRONG

DE TINH CAC CHI TIET HE THONG LAI

M6 men can quay vong & cac banh xe huéng dan duoc xac dinh khi 6 t6- may
kéo quay vong trén mdt duong nhua, kho va xe cho du tai.

Khi tinh dén céac chi tiét hé théng 14i, ta co thé st dung mot trong ba cach dé
x4c dinh mémen can quay vong cuc dai cia banh xe dan hudng:

1. Co ciu truyén luc tir vanh tay lai t6i banh xe dan hudng co ty sb truyén
khong thay d6i, do viy mémen can quay vong duoc xac dinh tng v6i thoi diém bat
dau truot 1ét ciia cac banh xe dan hudng va tri sb cta n6 1a khong d6i theo goc quay
ctia banh xe. Khi d6 ta c6 cong thic dé xac dinh momen can quay vong:

M, = (M, + M, + M) ®)

|
Trong do:
M; - mdmen can lin cta cac banh xe din hudéng (G- tai trong hudng kinh tac

dung Ién céc banh xe dan hudng ; f- hé s6 can lan);

M1: Gl.f.C (9)
M, - mdmen can quay cua cac banh xe dan huéng khi xe quay vong tai cho:
M; = 0,14.G1.pn.Io (10)

Xilgnh lwe @

c)

Bo phdn phdn phoi

- ———

:*_ Binh ddu
2

B¢ phdn phdn phoi

Xilanh luc
‘jv
\
5.
S
S
=
B

Hinh 43
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(M2=Y. X

Y - phan lyc ngang khi banh xe quay vong;

X - khoang dich chuyén tdm tac dung cua luc ngang do sy bién dang cua 16p.

X =054/ — 17

Ta thuong tinh r, = 0,96r, khi d6 ta c6 x = 0,14rg

o - ban kinh thiét ké ctia banh xe)

Khi xe chuyén dong:

M, = 2.ky.8y.1y

Trong do6:

®n- hé s6 bam ngang ctia banh xe v6i dudng,

Ky- hé s6 can léch bén cua 16p.

8y - goc léch bén (8, =2 + 4°).

l, - canh tay don cua vét 16ch, co thé léy b%lng 0,25 chiéu dai elip cua dién tich
tiép xuc cua 16p, khi d6 ly= 0,1r,.

M; - momen 6n dinh tao nén boi d6 nghiéng ngang Bq va doc vq4 cta try ding

M3:Gl(c+rbﬂd)(ﬂd5ina_|2_ﬂ+7/d Cosa;ﬁ) (11)

n- hiéu suat dan dong cta cam quay va hinh thang l4i: 1 = 1. M«

(1: - hiéu suit cta tru dimg, - hiéu suit ctia cac khép thanh kéo ngang).

2. Mbmen can quay vong quy dan 13 mét tri s6 thay ddi trong pham vi goc quay
vOng cua cac banh xe dan hudng tir lac chiing bat dau bi truot 1ét t61 goc quay cuc dai. Su
thay doi nay 1a do dang hinh hoc cta hinh thang 14i bi thay d6i. Truong hop nidy momen
can quay vong cua cac banh xe dan huéng duge xac dinh bang cong thirc thuc nghiém,
khi c6 tinh t6i su thay d6i cta ty sb truyén hinh thang l4i trong qué trinh quay vong
(truomg hop c6 co cau duge b tri bén trai theo chiéu tién cia xe).

M, =M +M Pt (12)

Ma™k

Trong do6 :

M, va M” - Momen can quay vong cta banh xe bén trai va bén phai.

int - ty sO truyén thang 1ai.

Cac momen can quay vong dua vao cong thirc (12) bao gdm cic dang can do
trugt 18t cua 16p va luc can lin, ma sat trong cac khop ban 1& va do nang phan trude
cua xe (tao nén bdi cac goc dat banh xe), dugc xac dinh nhu sau:

- BGi véi banh xe trong (so védi tam quay vong cua xe):
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M?Z =G,[f,.c+014p,r, +(tgs, sin S +tgy, cos ,6’):;1]i (13)
Vd

- P6i v6i banh xe ngoai (so v4i tim quay vong cia xe):
1
M& =G,[f,.c +014p,r, +(tgy, cosa —tgB, cosa )al— (14)
Vd
Trong do :
Gy- tai trong tinh thang dimg tac dung 1én mot banh xe.
o, B- gbc quay vong cua banh xe ngoai va trong.
a- chiéu dai cua cam quay (khoang cach tir mit phang giita cua banh xe t6i
giao diém ctia dudng tim try dimg va cam quay).

Ty s truyén cia hinh thang lai duoc xac dinh nhu sau:

- Khi quay vong sang phai :

o SIN(@+a+

ip =S ( ) (15)
sin(@ -4 -y)

- Khi quay vong sang tréi:

: in(® - g -

A . (16)
sin(®+ a +y)

Trong do:

Y- goc gitra thanh kéo ngang va truc trudc:

i m[sin(® + o) —sin(® — )]
W= B — m[cos(@ + a) + cos(@ — S]

Do canh tay don cua luc tac dung theo thanh kéo ngang xung quanh tru ding

(17)

bén phai khi quay vong sang phai nhé hon nhiéu so véi canh tay don khi quay vong
sang trai, vi vy mémen dugc sir dung dé tinh toan chinh 1a moémen quy din khi quay
vong céc banh xe dan huéng tai chd sang phai M.

Momen quay vong & truc don quay dung khi quay vong cic banh xe dan

hudng sang phai.
l, 1
ME=MP. & — (18)
! ¢ In 277k
Trong do :

lg, I - chiéu dai canh tay don hiéu dung cua luc dit vao don quay dung va
thanh kéo doc.
21k- hiéu suét cua hai khép cau thanh kéo doc.

Luc trén vanh hai tay 14i khi quay vong cdc banh xe din huéng sang phai:
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— Mq% — Mcp'ld
V - -
Rv"cnc 2Rv|c|n77<:'77k
Trong do:

(19).

R\~ Ban kinh cta vanh tay lai.

Ic, Me- ty SO truyen va hi¢u suat cia co cau lai.

3. Mémen can quay vong cuc dai & cic banh xe din hudng ciing c6 thé xac
dinh bang cong thirc thuc nghiém, khi c6 xét t6i 4p suét trong 16p:

3
= & G (20)
3 p
Trong do6:

@ - hé s6 bam ngang cua 16p.

G, - trong tai tac dung 1én banh xe dan hudng.

p; - 4p suat trong 16p

* Nhitng diém can luu y khi xac dinh ché d6 phu tai dé tinh bén céc chi tiét cia
hé théng l4i :

- Luc quy dan trén vanh tay lai xac dinh tir momen can quay vong & cac banh
xe dan hudng c6 thé nho hon hodc 16n hon lyc 16n nhit ma nguoi lai ¢6 duoce (khoang
50 + 60 kg). Khi 16n hon cén phai bd tri cudng hoa l4i hodc thay doi cac thong sb két
ciu cua hé thong 14i.

- Trudng hop c6 bd tri cudng hoa 14i, ngoai luc 16n nhit cia ngudi lai con phai
tinh dén lyc tac dung cua cuong hod cho timg chi tiét cu thé cua hé théng 14i (theo bd
tri cuong hoa).

- Ngoai ché d6 phu tai trinh bay & trén, khi tinh bén thanh kéo ngang hinh
thang 14i, thanh kéo doc va cac chi tiét lién quan dén chiing can so sanh vdi trudng hop
chiu phu tai ctia lyc phanh cuc dai tdc dung 1én cac banh xe dan hudng:

+ Thanh kéo ngang : khi luc phanh tac dung Ién ca hai banh xe.

+ Thanh kéo doc: khi lyc phanh tac dung Ién mét banh xe.

§3. TINH BEN CAC CHI TIET CHU YEU CUA HE THONG LAI
Sau khi xac dinh dong hoc hé théng dan dong 14i va ché d6 tai trong tinh toan,
dua vio so do bd tri da chon ta co thé tinh bén (hodc thiét ké) tat ca cac chi tiét ciia hé

thong 14i trén co s& nhitng kién thure cua chi tiet may va stic bén vét li¢u.
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Pé tinh bén cac chi tiét cua hé théng 14i, cAn phén tich day du vé ché do tai
trong tac dung lén dung theo so dd bd tri cu thé va chon duoc vat liéu. Dudi day gioi
thiéu cach tinh mot s chi tiét ctia hé thong lai:

1. Vanh tay lai va truc lai:

* Puong kinh vanh tay lai (v6- lang) dugc chon theo chung loai va trong lugng
ctia 6t6 - may kéo, ciing nhu ¢ hay khong c6 cuong hoa trong hé thong 1ai. Di véi
6t0 nho, duong kinh vanh 14i khoang 380mm; Con ddi véi 6t6 16n khong co6 duong
hoé lai D,> 450mm. Puong kinh vanh tay 1ai cia may kéo D, = 425 va 480mm.

Moay - o ctia vanh tay lai duoc lip dit vao dau con cia truc lai bang khop nbi
then hoa (then tam giac) hoac then ban nguy¢t.

* Puong kinh truc 1ai:

— PVI’T]{:\X'RV (21)

d =
\0,2.7,

Ung suit cho phép 1, = 600kg/cm?. Ung chén dap trong khép ndi then hoa
[66] = 500 + 600kg/cm?.

Truong hop truc lai bao gdm cac phan riéng biét ndi véi nhau bang khép céc-
ding thi nang chit thap cac - ding duoc tinh theo ubn va cit véi [o,] = 500 + 600
kg/cm? va [t] = 200 + 300 kg/cm?.

2. Ciip truyén luc truc vit - banh ring hinh quat :

* Tinh tng suit udn & cac ring cta banh riang hinh quat:

_48R,.P,ch

V' vmax'

=— 21 I 22
bt3.cos® ¥ (22)

o

Trong do6 :

h- chiéu cao cta ring banh ring hinh quat.

b- bé rong cua rang banh ring hinh quat.

t- budce ren cua truc vit (cm).

v- gbc nghiéng cua dudng zen vit.

[,] = 5000 + 6000kg/cm?.

* Xac dinh do vong cua tryc vit va banh ring hinh quat. P vong tong cong
khong dugc qué 0,3 +0,5 mm.

3. Ciap truyén lwe truc vit-écu:

Tinh Gmg suat cit cua duong zen écu:

r = Quly (23)
z.d.hi.R
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Trong do:

Q1- luc cuc dai tac dung vao thanh kéo doc (kg)

l4- canh tay don cia don quay ding (cm) (hinh v€)

h- chi€u cao ctia duong zen écu

d- duong kinh trong ctia 16 zen écu (cm)

i- s6 zen vit trén chiéu dai cua ecu
R- ban kinh cua khuyu écu (cm)
[t.] = 600 =+ 800 kg/cm?

4. Cip truyén lyc truc vit 16m- con Lin.

Tinh tng suét chén dép :

T

O = E (24)

Trong do:

T - lyc chiéu truc, T = M,
Inrk

(re- ban kinh cta khuyu véi con lan)
F- dién tich tiép xuc Gng v6i hai ring
an khop (hinh 44)

F =(p —sing )i’ + (¢, —sing,)r;

5. Pon quay dung :

3 .

-‘.
|~ =

¢ :

de/

Hinh 45

Tinh uon va xoan do tac dung cua luc cuc dai Q;.
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Ql

Ung suat ubn : o, =—r (25).
u

W,- mémen chéng udn tai tiép dién A- A (hinh v&)
[, ]=1500 +2000kg/cm?
Ung suat xodn:

r =9C (26)
WX
W, - mémen chdng xodn

[1,] = 600 + 800kg/cm?

6. Thanh kéo:

Puogc tinh theo nén va udn doc.

Luc cuc dai tdc dung 1én thanh kéo doc béng Q.

Luc cuc dai tdc dung 1én thanh kéo ngang ddi voi hé théng lai co6 hai thanh kéo
ngang (nhu hinh v&) 12 S’ va S’ ¢6 thé xéc dinh theo tai trong dit & ciu trude Gy:

S':O,SGl.%Vé S"=O,561.%
* Ung suét udn doc:

7*.E.j,

=Tz
E- mdédun dan hdi khi kéo bang 2.10° KG/cm?
ji- mémen quan tinh cua tiét dién thanh kéo, dbi véi tiét dién ng:
ji = 0,049 (D*- d*:(D, d- duong kinh ngoai va dudong kinh trong cia ong).
Fe- dién tich tiét dién thanh kéo, F; = 0,785 (D? - d?)
|- Chiéu dai thanh kéo.

* Ung suat nén cua :

(27)

- Thanh kéo doc: o :% (28)

n
t

- Thanh kéo ngang: o, :% (29)
t

* Do du trit 6n dinh cta thanh kéo trong nhirng két cAu hoan thién:

Cuw 7* E.J,

- 2
O-n Ql 'It

nod -

(30)
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Cuw r?EJ;
- 2
Sl
(j: va I;- mémen quan tinh cua tiét dién va chiéu dai thanh kéo ngang).

(31)

nod:,
O n

7. Khép ciu ciia din dong lai:

Chan chét cau duoc tinh theo cat va ubn & vi tri ngam. Mat cau lam viéc cua
chdt duoc tra theo ung suét chén dap, boi lyc cuc dai tdc dung 1€n thanh kéo.

[Gca] =250 +350 KG/cm*

* Puong kinh mat cau cta chdt c¢6 thé chon so bo theo tai trong tinh tac dung

1én cac banh xe dan huéng Gq:

G.(kg) 0-600 | 600-900 | 900-1250 | 1250- 1600
de(mm) 22 25 28 32

Gi(kg) | 1600-2400 | 2400-3400 | 3400- 4900 | 4900 -7000
d(mm) | 35 40 45 50

§4. THIET KE CUONG HOA LAI

Dé rut ngan thoi gian quay vong, giam nhe lao dong cua nguoi lai va ning cao
tinh an toan chuyén dong cia xe, trén nhiéu loai 6t6 may kéo hién nay ngudi ta c6 bd
tri cuong hoa lai.

|. Cdc théng sé co bin dé dinh gid cwong hod:

- Chi sb hiéu qua tac dung H, bang ty sd giita luc dit vao vanh tay 1ai dé quay

vong 6 t6 may kéo khi khong c6 cuong hoa P,y va khi c6 cuong hoa Py

H=ho P (32)
Pvc ka - F)h
Pi, — luc do xilanh lyc ctia bd cudng hod tao ra quy vé vanh tay lai:
2 42
P - 7.(D°—-d°) B
4 I

p - ap sut trong xilanh luc;

i —ty sO truyén tir xilanh luc bd cudng hoa dén vanh tay 1ai;

D - dudng kinh xilanh lyc;

d - duong kinh cta thanh day piston.

H dugc chon theo chung loai xe dé dam bao thoa min nhiing yéu cau ciia hé

thong 14i c6 cuong hod va vira dam bao tudi tho cua 16p. Thudng chon H=2 =+ 6.

111



- Chi s6 phan lyc ctia bo phan cudng hod t6i vanh tay l4i t. Chi s6 nay phai da
16n dé giit duoc cam giac cia nguoi 14i v6i chat lugng ctia mit dudng, vi vay no 1a
mdt trong nhitng chi tiéu quan trong cua hé thdng 13i. Chi sé nay duoc biéu thi bang ty
sO gitra cac sb gia cua lyc trén vanh tay 1ai khi c6 cuong hoa AP, va sd gia ctia md
men can quay vong cua cac banh xe dan hudng M,

_dP

— v 33
= (33)

Trong céc bo tro luc ngay nay, chi sé t = 0,02 + 0,05 N/Nm.

- Chi s nhay cam tac dung cta b phan cudng hoa @y dugc xac dinh bang goc
quay can thiét ctia vanh tay 1ai 0 dé cuong hoa bat dau tac dung va luc tac dung 1én
vanh tay lai P,y dé quay vanh tay 1ai goc 0. Goc ndy phu thudc vao cac thong sé két
c4u cia van phan phdi va vi tri ciia van nay trong hé thong lai.

Trong cac bo tro Iyc ngay nay, chi s6 ¢ = 10°%+ 15° N/Nm va P, = 20 +50 N.

- Chi s vé tinh ning van hanh cta 6t6 may kéo trén dudng vong, duoc xac
dinh bang ty sb giita thoi gian quay vong 6td6 may kéo khi khong c6 cuong hod va cd
cuong hoa.

- Chi sb gai thuan va gai nghich cua bo cudng hoa (46 cimg thuan nghich cua
cuong hod). Gai thuin cua cudng hoa dugc dic trung bang gia trj ciia luc Py can thiét
dit 1én vanh tay 1ai dé cudng hoa bét dau 1am viéc. Gai nghich duoc dic trung bang
luyc T tac dung 1€n trén thanh kéo doc va trng véi lyc nay cuong hoa bit dau lam viéc
tir phia cac banh xe dan huéng. Cac luc nay duoc xac dinh nhu sau:

1

on = R— (34)
b-77
T-r_L (35)
1217,
Trong do:

R- Iyc can gai cta van phan phdi;

i1 VA m1- ty sO truyén va hiéu suét thudn cia truyén lyc tir vanh tay l4i t6i con
trugt ctia van phan phoi.

i5, M2 - ty s6 truyén va hiéu sudt nghich cia truyén luc tir thanh kéo doc t6i van
phan phéi.

II. Cac phuwong 4n bd tri cwong hoa lai

Cuong hoa lai g6m ngu@)n nang luong (bom dau, may nén khi,...); bd phan

phan phdi va xilanh lyc.
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Céc bd phan nay duoc bb tri theo nhiéu phuong an khac nhau:
- Phuong an 1: bd phan phan phdi va xilanh luc duge bd tri thanh mot khbi
cung co cau 1l (hinh 46).

/ Zz 3 ¢ 5 ) 7 8 9 w7 127374 %5

7
T rs T 2L 1 20
I L e W\ N
S\ L7 B g
\\\\\\s\,\\\)/j!!!,:’! aiabl /‘,,_\7“&\\\\\\\ 2/
1L Ry N Y
¢ '.\§§,///
R 1”\)\\"?_‘%!'-“:‘.
LGS ==
22

25 24 23

Hinh 46

- Phuong 4n 2: B6 phan phan phdi duoc bb tri cting co cdu 1ai va xilanh luc bd
tri riéng, tac dong truc tiép dén hinh thang 14i (hinh ).

- Phuong 4an 3: cac bd phan b tri riéng.

- Phuong 4n 4: Bo phan phan phdi duoc bd tri cing xilanh Iyc, con co ciu 14

bo tri riéng.

I11. Nhirng tiéu chuiin co ban ddi véi cwong hoa:

- Pé nhan duogc ban kinh quay vong t6i thiéu khi xe chuyén dong véi van toc
16n can ting tbc do quay cua vanh tay 1ai. Cong suét can co ctia nguoi lai dé quay vanh
tay lai:

N, = Moo (36).

t, hn
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o b)

i B § Binh ddu

‘ 22 Xilonh e N T e
. | § ~{(8)
% i _E 5 zf
§ By Y | 3 H4
], <.
§ -l ) [
3 \

c)
Xilanh lyc [, B 444
R
f gl T
% ;If | &:-J_.J ﬂ
g
N 3
X _/ U Hinh 47
ro
M‘V=PV'RV
Trong do:
Ay- Cong trung binh ciia ngudi 14i dé quay vong 6t6 may kéo khi chuyén dong:
TP
= R P 37
Atb 180 viv ( )

@1 - goc quay truc lai (d9) tur vi tri gitra t&1 mép ngoai cung;

Ry va Py - ban kinh vanh tay lai va lyc dat vao vanh tay lai.

Mong mudn Ay = 1,5 + 2 KGm, cho phép td1 10 KGm khi Iuc Py< 6KG.
o - van toc goc clia vanh tay lai.

ty- thoi gian quay vong (s)

M, - momen can quay vong & cic banh xe dan huéng.

Iy; Mo -ty s6 truyén va hiéu suit cua hé théng lai.

Thoi gian quay vong t, khi xe chay véi van toc 2 + 3m/s khong vuot qué 2,5s.
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- Lyc dat vao vanh tay lai dé gai cuong hoa (d6i v6i loai van phan phdi c6 10

x0 dinh tam):

—2:5KG (38)

PvO =
h77

Trong do:
Q- luc cang ban dau cua cac lo xo dinh tam.
Z - tong luc can dich chuyén cia con trugt (thudng liy Z ~ 0)
I, M-ty $6 truyén va hiéu suat truyén lyc tur vanh tay 1ai t61 con truot.
- Goc quay khong tai ¢ cua vanh tay 1ai toi thoi diém bat dau tic dong cia

cuong hoa (d0 nhay ctia cuong hoa):

A, T T 0. 40
PR (60 45) (39)
Trong do:

A'- hanh trinh cta con trugt téi lic bat dau che kin ranh thoat dau (duong dau
ra).
- Goc quay tu do toan bd @'y cua vanh tay lai khi cuong hoa khong lam viéc,
khong dugc vuot qua :
2N

¢0—R—|1g(%+%j=30+35° (40)

Trong d6: A’- khe hé mot phia, bang mot nira hanh trinh ctia con truot tir mép

v

ngoai cung bén nay sang mep kia.
- Luc can gai nghich ddo cudng hoa tir cac banh xe dan hudng:

T-Q%2 (41)
12172
Trong do:

io, Mo~ Ty s0 truyén va hiéu suat nghich tir thanh kéo doc dén con truot.

Pé nang cao tinh 6n dinh chuyén dong ta thuong thiét ké i,< 1 va con truot dat
gan t&i vanh tay 14i, con xylanh luc dit gan banh xe dan hudng.

IV. Tinh cic thong so6 ciia cwong hoa lai;

Tinh cudng hoa 14i gdm ba nhiém vu co ban sau ddy: Xac dinh cac thong sb
cht yéu cta xylanh luc (duwong kinh, hanh trinh); ning suat can thiét ciia bom; nhiing
kich thudc co ban ctiia van phan phéi va tim diéu kién 6n dinh 1am viéc cua hé théng

dan dong 1ai cung véi cuong hod.
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1. Xdc dinh kich thuoc cua xylanh lyc:
Tur hinh v& (***) ta c6 phuong trinh md men tac dung 1én cam quay trai (diém

0,)
M, | m . b x.M,
(Pvt _—XJ'F'npt + PV'RV'Ich?ch]dd E = )
7.D? ,
P,= 1 .p.h
D - duong kinh xilanh lyc;
p - 4p suét chét 1ong trong xilanh lyc;
M, - luc can quay vong trén 1 banh xe dan hudng;
¥ - hé $6 cong tinh dén d6 6n dinh cta banh xe dan huéng do goc dit cua try
quay dang.

h', m', m", b, @' - gia tri ctia cac canh tay don thuc té tai thoi diém dang tinh tac
dung 1én dan dong lai.

Ta xac dinh D thong thuong khi xe chay théng, conghiala:h=h',a=a',b=
b, m'=m"=m, Py = Pynax

Khi do:

: b
\/4|:ZM X (1+ npt) - Pvmax'Rv'Icc'nccndd 'a:|

D=
m.n.p.ng .17,

Khi bo qua ma sat trong truc vit va 6 chin, ta cé:

P.R,=R.

Q = Pl-tgﬂl}

Luc doc truc cua truc vit can bang véi ap suat chat 1dng gitra cac piston phan

luc va 16 xo:

ﬂ.d;
Q =1z 1 .P+C(AS +AS,)

dp - duong kinh piston phan luc; z - s6 piston phan luc; ¢ - d6 ctig ctia 1 16 xo0
cua piston phan luc; AS; ASy - d0 nén tinh va hanh trinh cia ngan kéo.

Két hop cac phuong trinh trén ta co:

7Z'.d§
zr,. A p|+C.(AS+AS,)
P =

! I:ev 1:g/Bl
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Xac dinh luc nén so b piston phan luc P!
Khi tro luc bat dau lam viée ta c6 p = 0; AS4 = 0; Py = 0, khi d6 phuong trinh
trén co thé viét:
1
Py =C.ZAS = on.Rv.tg,Bl.F
1
Ry va B - cac thong s6 cua co ciu lai, duge chon theo tiéu chuan.
Py - luc dit vao vanh tay 14i dé gai cudng hod,
Xac dinh kich thudc cua piston phan luc dp:
Puong kinh nay dugc xac dinh trén co so lyc tac dung lon nhét 1én vanh tay lai
Pumax< 10 + 15 KG khi ap suét trong xilanh lyc 16n nhat:
d - \/ 4.[P, R, 108, — 2.6,.C.(AS + AS,)]
P TXL.ZP

S6 piston phan lyc chon theo kinh nghiém va két ciu, thuong z = 4 + 6.
Kich thudc 16 xo phan lyc:
_ Gdf
8.n,.D’

dp= Dix

dix - duong kinh day 106 xo;

Dix - duong kinh trung binh ctua vong 16 xo;

Niy - 8O vong 10 xo;

G =8.10° KG/cm? - m6 dun dan hoi loai hai.

2. Tinh todn kiém tra:

Muc dich xac dinh mdi quan hé giira md men can téng cong M, voi suit dau
trong tro luc p, gitta luc tdc dung 1€n vanh tay 1ai P, va p, xay dung cac dudong dac tinh
cua trg luc va xac dinh hiéu qua tac dung cuia trg luc H.

Ta co:

D% .m . b'
y 2{4 ph -Fnhtl Mo + PR, A Myq -a.j

= m'
1+ .
( " Uhtlj

Cho gia tri p, ta xac dinh duoc Py, sau d6 xac dinh dugc My Tu d6 ta xay dung
dac tinh cuia tro luc Py = f(My), Py = f(Ms) va H = f(My).

Vi du déi véi xe URAL 375, ta co:

P.c = 0,0145.10°p + 0,035 KN
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Pw = 0,205.My KN

M; = 0,935.10°.p + 0,173 KN.m
Tu do6 ta c6 duong dac tinh trg lyc lai:
P,
KN AMMla

15

10

\
\
P25
3
[~y

i
ok A
. rd
40 /] 27 15l

— .T_\
AY
A\

0~
IPtad ;
= I
=[] P, M
U [
.
Mra 20 4,0 6,0 Mg KNm

Honh 48

3. Xéc dinh ndng sudt ciia bom:

Nang suat cua bom dugc xac dinh tir di€u ki¢n dé xylanh luc ctia cudong hoa

phai kip 1am quay cc banh xe dan huéng nhanh hon ngudi 1ai. Néu khong dam bao

dugc diéu kién nay thi tng véi diéu kién quay vong nhanh nguoi ta phai tiéu hao mot

lyc 16n khong nhitng dé€ thang luc can quay vong ¢ cac banh xe dan hudng va con dé

dau di chuyén tir phan bén nay sang phan bén ndy sang phan bén kia cua xylanh luc vi

bom khong kip s& day su tang thé tich ctia phan 1am viéc cua xylanh.
Dé thoa mén diéu kién trén can co:
z.D? ds
4 dt

anb(l_5)2

Trong do6 :

Qp - ndng suét dinh mirc ciia bom m’/s

Np- hiéu suat thé tich cua bom & ap suét 0,5Pmax
F- dién tich cua pittong xylanh lyc.

(42)

8- hé s6 tinh dén d6 hao hut (lot) dau trong hé thong (5 = 0,05 =+ 0,1)
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% - tc dd cua pittdng xylanh lyc m/s.

Ghi chu:

*Pi voi cudng hoa co xilanh trong thanh kéo doc:
dt 30,

Trong do :

(44)

lg - chiéu dai don quay dung

n,- sd vong quay cuc dai ciia vanh tay lai cho nguoi lai (theo sé lidu thuc
nghiém: vai 6t6 tai 1on n, = 60 + 70 v/p; véi may kéo n,< 90v/p).

ic - ty sO truyén cua co cau lai

* V&1 cuong hoa xilanh lyc dit trong co cAu lai

% - 6—10 zd,n, tgy (44)
Trong do:
d; - duong kinh truc vit (theo vong tron ban dau)
v- goc nghiéng cia dudng ren vit.
*P6i v6i may kéo, ning sudt tinh toan ciia bom duoc xac dinh theo cong thirc:

z.n

=112
Rl 30.¢

FS (45)

Trong do:

1,1- hé s6 tinh dén sy lot dau trong con trugt cua van phan phéi.

n,- vong quay cuc dai cia nguoi lai: n,< 90 v/p.

@- goc quay cia vanh tay 1ai dé quay cic banh xe dan hudng tir mép ngoai
cung bén nay sang mép ngoai cung bén kia (radian).

o=(a+p)Ei (40

(oo va B - goc quay vong cuc dai ciia banh xe dan hudng bén ngoai va bén
trong; I, va lq - chiéu dai ciia don quay ngang va don quay dung; ic- ty so truyén ciia co
cau lai.)

Qp ctia bom cuong hoa lai may kéo phai duoc dam bao ¢ s6 vong quay cua
dong co ne = 0,75 ny (N -s6 vong quay g véi cong suat 1on nhat cua dong co)

d. Xac dinh khoang dich chuyén cua con truot:

A=A+ A"
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Trong do:

d.- duong kinh cua con trugt (cm)

A' - khe hé mép con trugt va ranh vo van truot (hinh 32)

A"- dg trung khop cuc dai ciia mép con trugt va ranh.

*Khe ho A' duge xac dinh tir diéu kién 13 ton that ap suét trong con trugt &
hanh trinh khong tai (cua cuong hod) Ap = 0,3 + 0,4 kg/cm? (dau chay qua hai ranh).
Khi do:

. Q Q
A= ~ (cm) (47)
274, 29.4p  2880d,
7d 'W
Trong do:

d. - duong kinh ctia con trugt (cm)

vq - trong lugng riéng cia diu (g/cm®)

y - hé s ton thét cuc bo (y~ 3,1)

*Khoang trung khép A" dugc xac dinh tir diéu kién 1a lugng lot dau trong con
truot Q; = 0,1Qy. Khi do:

A= g3”-dt-pm- (48)
241nQ,

Trong do:

¢ - khe ho 16n nhat giita mit tiép xtic cua con trugt va vo van phan phdi: khi
chon bg do6i theo nhom kich thude € = 0,0015 + 0.0020 cm. Khi ché tao con truot va
bac (v6 van) theo cip chinh xac hai (mbi ghép di dong) ¢ = 0,005cm. Khi tinh nén ldy
€ =0,005cm dé tinh dén sy mai mon.

Pmax- 4p SUAt cuc dai (van an toan bit diu diu chinh),(g/cm?).

N - hé s6 d6 nhot dong luc cua dau.

4) Xac dinh diéu kién on dinh lam viéc cia hé théng ldi co cuong hoa:

Do 6n dinh lam viéc cua hé théng 141 phu thudc vao do 6n dinh cta bo phan
cuong hoa.

Do 6n dinh cuong hoa g@)m co: d6 6n ding tinh va do 6n dinh dong.

Do on dimh tinh ciia cuong hoa 14 kha ning cta cudng hoa giir duoc trang thai
can bang cua n6 ¢ bat ki vi tri nao ciia vanh tay 1ai.

Trong mét sé tudng hop do khong dam bao do 6n tinh cua cuong hoa ma lam

mat tinh chat 6n dinh cta banh xe dan hudng: chung khong con kha niang quay tré vé
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vi tri trung gian sau khi da thyc hiénquay vong hodc dan dan 1éch khoi vi tri Gng voi
huéng chuyén dong thing cia 6 t6 may kéo.

*Pjéu kién thi nhit dé dam bao do on dinh cua cudng hod 1a: khi van phan
phéi duoc bé tri ¢ vi tri nao trong hé théng dan dong l4i thi viéc gai nghich dao né chi
c6 thé xay ra ¢ trong trudng hop luc gai nghich dao 16n hon tong cac luc gai (gdm luc
nén cua 16 xo dinh tAm van phan phdi, lyc ma sat trong co ciu lai,..) quy dan vé don
day con truot hodc vo van phan phdi.

Pé thoa man diéu kién nay nguoi thiét ké ngoai viéc tinh dén thong sd can thiét
ctia hé thong 14i con phai xac dinh dang kich thude cac phan tir phan tng va do clng
ctia cac 10 xo dinh tdm van phan phdi.

Diéu kién thtr hai dé dam bao d6 6n dinh tinh cta cuong hoa la: téng cac luc
tac dong trong ban than cudng hoa phai bang khong (P =0).

Diéu kién nay khong duoc thoa man khi ap sudt dau 1a nhu nhau trong ca hai
khoang cua xilanh lyc. khi con truot nam trong vi tri trung gian, ludén ton tai mot luc
day vao ca pittdong lam cac banh xe din hudng c6 xu huéng 1éch dan khoi vi tri Gmg
v6i chuyén dong thing cua xe.

Mot trong nhitng bién phap nhdm thoa méin diéu kién thi hai 1a: tao nhiing ap
suat khac nhau trong hai khoang cua xilanh lwc bang cach tao nhiing luc can khéc
nhau ctia dong dau tra vao ching khi con trugt ndm & vi tri trung gian (vi tri can bang).
Vi tri cua con truot ¢ loai van phan phéi khong c6 10 xo dinh tam dugc thiét 1ap hoan

toan tuy dong nho moi quan hé sau day (xét tir di€u kién can bang cia con trugt):

Hh_p B
fi P R
Trong do:

f, va f, - Dién tich ctia budng phan tng.

p1Va P, - 4p suat dau trong hai nhanh

F1va F,- Dién tich cua hai phia pittong

Ngoai viéc gitr dugc do 6n dinh tinh cua cuong hod, con trugt voi dién tich
phan tng khac nhau con ddm bao dugc nhiing lyc phan ng nhu nhau & hai vanh tay
lai khi quay vong sang hai phia.

- Trong nhiing truong hop khac nhau sy can bang luc trén pittdng co thé dat
duoc bang cac cach khac nhau, phu thudc két cau cua xilanh Iuc.

Mot diém can luu y trong viéc sép dat xylanh lgc va tinh toan sy can béng

cudng hoa 1a nhitng 6t6 mdy kéo v&i dan dong lai duge bo tri thong thuong, luc can
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thiét dé quay vong xe sang phai 16n hon sang trai vi vay ty s6 truyén khic nhau ciia
hinh thang 1ai (43 nghién ctru & phan trén) nén khi bd tri xylanh lyc can phai lam thé
nao dé pittdng lam viéc voi dién tich 16n khi xe quay vong sang phai.

* PO 6n dinh dong luc cua cuong hoa dugc hiéu 1a khong c6 & n6 xu hudng
gdy 1én dao dong cia cic banh xe din hudng ciing nhu khoéng 1am anh huéng dén do
nhay cam tac dung ctuia cuong hoa.

O mot s truong hop do su phéi hop khong tét & cac thong sé cudng hoa cd
thé mat on dinh, biéu hién trudc hét 1a sy dao dong (lac lac) cua cac banh xe dan
hudng khi cuong hod 1lam viéc. Khuyét tat tht hai c6 thé xdy ra do6 la sy qua cham luc
bt dau quay cac banh xe din hudng va sy quay qua thira chung & cudi giai doan quay
vong khi dd dimg vanh tay 14i. Ca hai nhdn t6 nay déu giy kho khin cho viéc diéu
khién xe va lam giam tinh an toan chuyén dong cua né.

Do vay, nhi¢ém vu cua tinh todn dong luc bao gém ¢ nhiing van dé 1a tim
nhimg cach giai quyét va cac diéu kién két cau dé sy dao dong cua cac banh xe dan
huéng khong thé xay ra.

Pé khic phuc dao dong ciia cac banh xe din hudng do cuong hoa giy lén trong
thoi gian 6t6 may kéo chuyén dong can phai:

1. Tang d6 cimg cua cac 10 xo dinh tdm hodc ting dién tich budng phan tng
néu nhu diéu nay 1a cho phép theo diéu kién nhe nhang cta hé théng 14i.

2. Giam ning suét ciia bom ma khong lam giam tdc d6 quay vong ctia cac banh
xe dan hudng thap hon gia tri cho phép tdi thiéu.

3. Néu diéu kién cho phép thi nén bd tri con truot gin vanh tay lai, con xylanh

luc gan banh xe dan huéng.
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Cau 1:

NGAN HANG CAU HOI VA DAP AN

Cau hoi

Xac dinh tai trong tac dung lén hé thong phanh?

bap an

- Chon ché do tinh toan can xem kha nang phanh véi hiéu
suat cao nhat, diéu nay xay ra khi st dung hoan toan luc
bam & céc banh xe v6i mat dudng khi banh xe bat dau truot
lé hay gan trugt 1é. Mo men phanh c6 thé tinh theo cong
thuc:
M =7 . .1y
+ Giai thich cac dai luong:

- Trinh bay véi xe hai cdu, gia tri m6 men phanh cau trudc

va cau sau:

m,.
Mty =@ 2aL9 (b+phy)

m,.g
2L
+ Giai thich cac dai luong:

Mr, =@ (a-gphy)

Cau 2:

Cau hoi

Xac dinh tai trong tac dung lén hé thong 1ai?

- Xac dinh dugc mo6 men can quay vong trong cac truong

hop:

0.5

Viét cong thic:
M.= f(cdc y€u t6 anh hudng)

0.5

Giai thich cac yéu to

0.5

- Giai thich dugc tai trong tic dung cac bd phan cua hé
thong lai:

+ Hinh thang lai.

+ Co cau lai.

0.5

Cau 3:

Cau hoi

Xac dinh tai trong tac dung lén hé thong treo?

123




Pap an - Tai trong tac dung 1én hé thong treo khi chiu luc kéo ti€p
tuyén max: 1
+ Viét dugc cong thic:
Plimax=MemaxdN/Tox
+ Giai thich cac cong thic
- Tai trong tic dung lén hé thong treo khi chiu luc phanh 1
max:
+ Viét dugc cong thic:
Pomax=PmaxGop
+ Giai thich cac cong thic
Cau 4:
Cauhoi | Xac dinh mo men quay ma ly hop can truyén? 2
bap an - Trinh bay duogc y: ly hop phai duoc thiét k€ véi cac kich | 0.5
thudc di dé né c6 thé truyén dugc moé men quay 16n hon mo
men quay cua dong co. C6 nghia 12 dé€ n6é luon luon dam
bao truyén duoc toan bdo moé men tir dong co dén hé thong
truyén luc mic du khi t&m ma sdt ¢6 thé bi dinh mot it dau
hay bi mon, hoic cédc 10 xo ép bi giam tinh dan hoi mot it
sau thoi gian st dung lau.
- Trinh bay dugc ¥ m6 men ma sat ma ly hop can truyén duoc la: 1
M, =B.M,,, (Nm)
Trong do:
+ - hé s6 du trit ctia ly hop (B > 1)
+ M,,,.. - m6 men cuc dai ctia dong co (doi véi 6 t0), hoac
mo men danh nghia M, ctia dong co (d6i v6i may kéo) - Nm.
- Trinh bay duoc ¥ nghia cta B: 0.5
+ Néu chon B bé thi khong du dam bao truyén hét duoc
mo men.
+ Néu chon B 16n qua thi ly hop khong lam dugc nhiém
vu clia co cdu an toan dé tranh tai trong 16n tic dung 1én hé thong
truyén luc khi thay déi dot ngot ché do 1am viéc (lic do ly hop
khong trugt dugc).
Cau 5:
Cau hoi | Phan tich so do tinh toan thiét ké hop so 2
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Dap 4an | - Trinh bay dic diém khi thiét k& hop s6: 1
- Phan tich cdc phuong an: khi thiét k€ hop so nhiéu cép, 1
can chon phuong 4n b6 tri d€ trén co s& dé xéac dinh ty so
truyén ctia hop s6 chinh va hop s6 phu.
Cau 6:
Cau hoi - Trinh bay phuwong phap chon khoang cach giita cac 2
truc hop so?
bap an - Trinh bay duogc d6i véi hop s6 véi truc ¢d dinh, khoang | 0.75
cach truc A thuong chon so bo theo cong thic kinh nghiém :
A= a.m (mm)
+ Giai thich cac dai luong:
- Trinh bay doi v6i may kéo: c6 thé chon trén co s& cac may | 0.75
kéo cling ¢ hién ¢ hodc dung d6 thi (ving nam giira hai
duong cong duoc dung dé chon khoang cach truc A)
- Sinh vién so sanh dugc phuong phap chon khoang cach | 0.5
truc & mon hoc chi tiét may:
Cau hoi Trinh bay phuong phap chon mé dun rang hop so 2
Pap an - D6i v6i 6t6 mo dul phap tuyén cta banh rang (m,) duoc chon | 0.75
theo do thi:
- Xac dinh mo6 dun phap tuyén m, theo cong thiic kinh nghiém: 0.75
m, = (0,032 + 0,040) A.
- Ta ciing c6 thé tinh modul theo cong thiic:
_2.Acos
Z,.(i+1)
+ Giai thich cac dai luong:
- So sanh c6 gi khac khi chon modul rang & mon hoc chi | 0.5
ti€t may:
Cau 8:
Cau hoi Trinh bay dong luc hoc cua cac dang khac toc? 2
bép an | - Giai thiét va so d6 hoa: 0.5
- Viét dugc phuong trinh can bang mémen xung lugng trén | 1.5

truc 1 va truc 2 ta c6:
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3. 80 oy
dt dt
+ Giai thich cac dai luong:
+ Phan tich c4c yé€u t6 anh huong

Cau9:
Cau hoi Trinh bay s6 vong quay nguy hiém cua truc c6 dang? 2
bép an - Trinh bay dugc céc y: s6 vong quay nguy hiém 1a s6 vong | 0.5
quay ma lic d6 truc cac dang sé bi gay.
- Chi ra duoc cac y sau: 2.5

+ Khi d6 ta c6 so6 vong quay nguy hiém:
D X .
n, =1,225.10%/c 7z (vong/phiit)

+ Dai véi truc rong cd duong kinh ngoai D, dudng
kinh trong I thi:

T T
J=—"(D*"-d*) = =—(D*+d*)(D*-d?); va:
64( ) 64( +d°)( ); va
T
F="-(D*-d?);
4( )

+ Khi ay ta c¢6: Khi d6 ta c6 s6 vong quay nguy

VD% +d?
IZ

hiém:
n, =1,22510%\Jc.~——"—— (vong/phut)
Khi dé:

+ Do6i v6i truc diac nam tu do trén hai goi tua (

384
c=22,
5

n, = 12.104.|E2 (v/ph)
+ Daoi véi truc dac bi ngam 2 dau (c = 384):

n, = 27,5.104|22 (v/ph)

PP X N . o 384
+ D01 v6i truc rong nam tu do trén 2 goi tua (¢ = Ve
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VD% +d?

n, =12.10° E (vong/phiit)

+ Dai vdi truc rdng bi ngam & hai dau (c = 384):

VD% +d?

n, = 27,5.10* E (vong/phit)

+ Trong cic cong thitc tinh n, néi trén thi D, d, 1
dugc tinh bang m.

- Két luan:

+ Khi truc réng hoac truc dic cé cung dudng kinh D
thi truc réng ¢6 téc do téi han cao hon truc dac.

+ Néu D va d cang 16n nghia la 6ng cang to va mong
thi n, cang 16n. Do d6 trong 6t6 hién nay c¢6 dong co cao téc
nguoi ta thuong lam 6ng cac dang to va mong.

+ Truc cdc dang khong nén lam dai qué (k 16n thi n,
giam) vi th€ néu két cau khung xe can cé chiéu dai 16n thi
nén phan ra lam 2 doan va ndéi ching bang goi dd trung
gian.

+ Hién nay thuong dung cac dang hé va khi tinh toan
coi nhu truc dugc dat tu do trén hai goi tua, & ddy chiéu dai 1
lay bang khoang cdch giita cdc tam ctia khép cdc dang.

+ Khi chon kich thudc cua truc cac dang can tinh dén
hé s6 du trit theo s6 vong quay nguy hi€ém trén co sé ti s6
sau:

M _12:135 Trong dé:

nmax

+ Hé s6 du trit thdp nhat (tic gidi han dudi cua ti s6

n n
' saocho —— =1,2)
max nmaX

n

Cau 10:

Cau hoi

Chon coc kéch thwée clia truyén lwe chénh?
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Dap an

- Coc gio tri cho truvdc:

Trong thié t k& ténh todn cdu chl d 6 ng, coc thung
s6 cho trwdc gb m:

- Mu men 1&6'n nh& t & bonh xe chl d 6 ng (theo mu
men d 6 ng co hay theo mu men bom);

- Ty sb truyé n iy

- Khod ng sdng ga m xe.

0.5

- Coc thung sO canchon va ténh:

a- So db truyén lwc chénh: truyén lwc chénh
don, kop, nhiéu cép,.. Néu chon truyén Iwc chénh
loai kop can phdn chia ty sd truyén i, thanh iy, (ty sb
truyén & cd p bonh rdng cun) va ty sb truyén iy, (ty sb
truyén & c& p bonh ra ng try ).

b- Theo ty sd truyén d6 cho trwdc hay d 6 ténh &
tron, d6i v&i cAu don, ta chon z, theo ba ng kinh
nghié m:

0.5

- Cho n mu d ul phop tuyé n ma t d dy ra ng:

0.5

- Cho n giic nghidng trung bénh d wdng x0d n ra ng:

0.5

Cau 11:

Tinh toan kich thuGc co ban ctia hé thong treo doc 1ap?

Cau hoi

Tinh toan Kich thuéc co ban cua hé thong treo doc lap?

bép an

- Chon duogc két ciu hé thong treo doc 1ap theo xe tham
khao

0.5

- Tinh toan cac thong s6 co ban cua cac don:
+ Puong kinh
+ Chiéu dai

0.75

- Tinh toan cac thong s6 co ban cua 10 xo:
+ Céc duong kinh

+ S6 vong ctia 10 xo

0.75

Cau 12:

Cau hoi

Tinh toan Kkich thuéc co ban cua giam chan thuy
luc?

bép an

- Chon dugc két ciu giam chan theo xe tham khao

0.5

- Tinh todn cac thong so6 co ban clia 6ng giam chan

0.75
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+ Dudng kinh
+ Chiéu dai

- Tinh todn céc thong s6 co ban cua céc 16 van:
+ Puong kinh
+ S6 luong 16

0.75

Cau 13:

Cau hoi

Xac dinh tai trong tac dung lén hé thong treo?

bap an

- Tai trong tac dung 1én hé thong treo khi chiu luc kéo ti€p
tuyén max:
+ Viét dugc cong thic:
PkmaszemaXitn/rbx
+ Giai thich cac cong thic

- Tai trong tic dung lén hé thong treo khi chiu luc phanh
max:
+ Viét dugc cong thiic:
Ppmaxz(PmaxG(p
+ Giai thich cac cong thic

Cau 14:

Cau hoi

Xac dinh tai trong tac dung lén hop so phu?

bép an

- Tinh theo m6 men tinh:

+ Viét dugc cong thiic:
M, =My,
+ Giai thich cac cong thiic

- M6 men bam tu banh xe:
+ Viét dugc cong thiic:

M(pmaxz(PmaxG(prbx
+ Giai thich cac cong thic

0.5

- Chon 1 trong 2 m6 men va giai thich

0.5

Cau 15:

Xdc dinh tai trong tac dung 1én hé thong truyén luc?

Cau hoi

Trinh bay tai trong tiac dung lén hé thong truyén huc cua xe

bép an

- Trinh bay: gid tri trung binh cia mo6 men tac dung Ién chi
ti€t dang xem xét:
+ Viét duogc cong thic:

0.5
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M, = [(m, + m,).y.g + (m, + m,).5.j, + K.F.Vz]._'r—b
7
N.m
+ Giai thich cac thong so trong cong thiic:

- Trinh bay truong hop 1: theo mo men 16n nhat cta dong
co:
M=M,,,,.i
+ Mo6 men truyén bdi ban truc cua 6 to véi cong thic
banh 4 x2:
M emax dn-ipdo-(L+Ks)
2
+ Giai thich cac dai luong:

M =

0.5

- Trinh bay truong hgp 2: tinh theo lyc bam 16n nhit cia
banh xe v6i mat duong:
+ Cho ban truc cau cha dong:
Z
M(p = ?I-(pmaX'rb

+ Dé tinh cho truc cdc dang:

Z, Pmax-Ty
Mq) — 1 rir:ax )

+ Giai thich cac dai lugng:

0.5

- Trinh bay truong hop 3: Tinh theo tai trong dong 16n nhat
khi xe chuyén dong:
+ Hé so tai trong dong c6 thé dugc tinh theo cong
thitc thuc nghiém:
1+8
o =P

+ Giai thich cac dai lugng

0.5

- Trinh bay truong hgp 4: Tinh theo tai trong thuc t&€ (tinh
theo moi):

+ Ché do tai tong quét 6 thé viét dudi dang:

Py =®[m,, v, s, vy, a, s3,...]

+ Giai thich cac dai luong

Cau 16:
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Cau hoi

Khi tinh toan thiét ké ly hop theo anh (chi) kich thuéc

nao quan trong nhat?

bap an

- K€ dugc tén céc thong s co ban cta ly hop
+ Pbuong kinh trong va ngoai cta dia ma sat
+ Thong s6 co ban cua dia bi dong, don dan dong,...

- Thong s6 duong kinh trong va ngoai cua dia ma sat la
quan trong nhat
- Giai thich

Cau 17:

Cau hoi

Khi tinh toan thiét ké hop so6 theo anh (chi) thong

s0 thiét ké nao quan trong nhat?

- K& duoc tén céc thong s6 co ban ctia ho s
+ Ty s6 truyén va so lugng
+ C4c duong kinh, mo dul,...

- Thong s6 ty s6 truyén va s6 lugng 1a quan trong nhat
- Giai thich

Cau 18:

Cau hoi

Khi tinh toan thiét ké cau chu dong theo anh (chi)

thong so thiét ké nao quan trong nhat?

bép an

- K& duoc tén céc thong s6 co ban clia cau chi dong
+ Ty s6 truyén (iy)
+ C4c duong kinh, mo dul,...

- Thong so ty s6 truyén 1a quan trong nhat
- Giai thich

Cau 19:

Cau hoi

Khi tinh toan thiét ké hé thong phanh theo anh (chi)
thong so thiét ké nao quan trong nhat?

bép an

- K& dugc tén céc thong s6 co ban ctia hé théng phanh
+ M6 men ma sat sinh ra & co cau phanh.
+ Cic phuong an dan dong. ..

- Thong s6 m6 men ma sat sinh ra & co cau phanh 1a quan
trong nhat
- Giai thich

Cau 20:
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Cau hoi Khi tinh toan thiét ké hé thong lai anh (chi) thong s6 | 2
thiét k€ nao quan trong nhat?
Pap an - K& duoc tén céc thong s6 co ban ctia hé thong 14i
+ Ty s6 truyén co céu lai. 1
+ Cac phuong an dan dong...
- Thong s6 ty sO truyén co cdu lai 1a quan trong nhat 1
- Giai thich
4.2. Cau hoi loai 2 (4 diém)
Cau 1:
Cau hoi Trinh bay cong truot va cong truot riéng sinh ra khi dong ly hop? 4
bép an - Trinh bay duogc cic y: 0.5
+ Khi déng ly hgp s€ c6 hién tuong truot gitta cac dia
ma sat & thoi gian dau cho dén khi dia chi dong va bi dong
quay nhu mot hé thong dong hoc lién.
+ Hién tuong truot nhu vay s€ sinh ra cong ma sat
lam nung néng céc chi ti€t cua ly hop 1én qua nhiét do cho
phép, 1am hao mon céc tim ma sat va nguy hiém nhat 1a cdc
10 x0 ép c6 thé bi ram & nhiét do cao lam mat kha nang ép.
+ Vi th€ can thiét phai xac dinh cong ma sat trong
thoi gian dong ly hop.
- Chon truong hop tinh cong truot: 0.5
- Phuong phap thi nhat tinh cong truot: 0.5
- Phuong phap tha hai tinh cong trugt 0.5
- Trinh bay dugc do6i véi may kéo: 0.5
- Trinh bay duoc cong truot riéng: 0.5
- Trinh bay nhiét do cac chi ti€t ctia ly hop: 0.5
- Két luan: 0.5
Cau 2:
Cau hoi Tinh bén dia bi dong va moay-o cua dia bi dong? 4
Pap an - Phan tich duoc két cau: vé duoc so do tinh toan: 0.75
- Chon vat liéu: tir d6 chon tng suat cho phép 0.5

+ Vi du:
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- Xéac dinh luc tac dung trén ban kinh trung binh ctia cac then doi

moi moay-o 1a:

4M
— € max N
Q Z,(D+d) ™

+ Giai thich cédc dai luong:

0.75

- Xéc dinh tng suat cheén dap sé 1a:
3 2.Q 3 8.M ¢ max
Oq = = 22
Trong dé:

<[oy]

Z, - s6 ranh then cua moay-o;

1 - chiéu dai 1am viéc cua then (m);

[6,]- ting sudt chén dap cho phép (MN/m?)
[6,] = 20 MN/m’.

- Xac dinh tng suat cat then la:

_— Q _ 4Memax S[T]
Z,lb 7,Z,1b.(D+d)

Trong dé:

b - chiéu rong ctia then (m)

[t] - ting sudt cat cho phép: [t] = 10MN/m’

Cau 3:

Cau hoi

Tinh bén truc ly hop?

bép an

- Phan tich duoc két ciu: vé dugc so do tinh todn:

- Chon vat liéu: tir d6 chon tng suit cho phép
+ Vi du:

0.5

- V& biéu d6 mo men tic dung 1én truc:

- Truc ly hop dugc tinh toan theo tng suat tong hop udn va xoan
nhu sau: trinh bay dugc cic y sau:
M2 +M,°

oy = PE MN/m’

Trong do:

+ M,: m6 men xodn tdc dung tai tiét dién nguy hiém,
MNm.

+ M,: m6 men u6n tic dung tai ti€t dién nguy hiém,
MNm.

+ d: dudng kinh cia tiét dién nguy hiém, tinh theo m.

L.5

133




+ ting suat tdng hop cho phép [o,,]= 50 + 70 MN/m?*. Khi
tinh ng suét téng hop theo cong thic (I-39) thi M, 14y bing
M
men trén truc do céac luc tic dung sinh ra boi cac banh rang an

e €ON M, duoc xdc dinh bing phuong phap vé biéu dé6 mo
khép trén truc so cap, truc trung gian va truc thit cap hop so.

+ Céc then cua truc ly hop dugc tinh theo chén dap va cat
theo cdc cong thic tuong tu nhu khi tinh moay-o dia thu dong.

[6,] =25 MN/m” con [t] = 30 MN/m’.

Trinh bay tinh bén dia ép , dia trung gian va 1o xo ép

- Tinh bén dia ép va dia trung gian:

+ Pia ép va dia trung gian cén c6 trong khoi 16n dé c6
kha nang thu va thoat nhiét t6t, do d6 giam dugc nhiét do lam
viéc cua ly hop.

+ Tinh todn trong khoi cta dia ép va dia trung gian theo
cong thuc:

ar=2t b A

cm,  427.cG,
+ Nhiét do cho phép: vi du:

1.5

- Tinh bén 10 xo0: d6i véi 10 xo tru ¢6 tiét dién day 1a tron:

y 8.F,.D
+ ing suat cat T= #.10_1; MN/m*
7.

8.P,.D%n, .
=—0="0107% (m)
Gd*

4
+ Do cing 10 xo: C= G.(j
8.D°.n,

+ Do bién dang A

1073

- Tinh bén 10 x0 con (c6 bude 1a hang so) ¢6 tiét dién day 1a chix
nhat (b>a):
- {ing suét cat:

P,.
r=—2210" MNm’
o.a
- B0 bién dang:
157.P,.n _
7.G.
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+ D0 ciing:
ryGa’

= A 10°°
157.ny(n° +1,°)(n+ry)

- Nhan xét:

0.5

Cau 5:

Cau hoi

Tinh toan dan dong ly hop co khi ?

bap an

- V& dugc so do dan dong va giai thich céc ky hiéu:

- Xéc dinh duoc ty s6 truyén va hanh trinh ctia ban dap:
+ Ty s0 truyén ctia co cdu mé ly hop:
e ac e

=l =ly.—=—.—.—
m d-'dm d f b'd f
+ Hanh trinh ctia ban dap:
a C ]
Spy=Sig +Sy, =0.—.—+ AL .z
bd td lv b d m

+ Giai thich:

1.5

- Xac dinh luc can thiét tac dung 1én ban dap ly hop:
Ps

Im 14

Pbd =

Trong do:

+ Ps - luc ép téng cong cua 10 xo ép khi dia ma sat
dugc mo hoan toan.

+ Mg - hiéu sudt ctia dan dong ly hop (ny = 0,7 + 0,8).

+ Khi thiét k€ dan dong ly hop, can xac dinh ty so
truyén cta hé thong trén co s6 luc ép can thiét cua 10 xo ép
va luc ban dap theo tiéu chudn. Tir d6 chon céc kich thuée

cho phu hop véi bo tri cua san xe.

1.5

Cau 6:

Cau hoi

Tinh toan dan dong ly hop thuy luc

bép an

- V& duogc so do dan dong va giai thich cac ky hiéu:
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- Xéc dinh duoc ty s6 truyén va hanh trinh ctia ban dap:
+ Ty s6 truyén cta dan dong ly hop:

+ Hanh trinh cta ban dap ly hop:
a ¢ d? .
S, =S +S, =6.—.—.—2+Ali_.z

+ Giai thich:

1.5

- Xac dinh luc can thiét tadc dung 1én ban dap ly hop: 1.5
R = &
Im-14
Trong do:
+ Py - luc ép t6ng cong cua 10 xo ép khi dia ma sat
duogc md hoan toan.
+ Mg - hiéu suét cua dan dong ly hop (n, =0,7 = 0,8).
Cau hoi Xac dinh so rang cua banh rang hop s6? 4
bap an Hop s6 2 truc: 0.5
- V& dugc so d6 nguyén 1y hop s6 2 truc va giai thich céc
dai lugng:
-Xac dinh cong thic tinh khoang cach truc nhu sau: 0.75
A= my (2 +2) _my(z, + 2,) _Mmy(z5+ ) VvV
2.CoSf3 2.CoSf3, 2.C0S S,
+ Giai thich dai lugng:
- Pua ra dugc xac dinh nhu sau: 0.75
2.Acosp; 2.Acosf, 2.AC0s S5
@iy T Mm@t YT Mt i)
+ Giai thich dai luong:
0.5

Hop s6 3 truc:
- V& duoc so d6 nguyén 1y hop s6 3 truc va giai thich cac

dai luong
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- Xac dinh cdc modul

0.75
+ Téng s6 rang clia mot cap:
Zy=7+7,=2.Am,
+ Ta biét rang:
Zs, =7, + Z,,
Zs, = 7, + Z,,
Zyak = Zy + Zoke
- Chi ra duoc: 0.75

Tir d6 ta tinh duogc s rang cua cac banh rang:

2y =17y - Z;

Z z YA
akc : H 1c . _ “Xak . _
:Iak:|| ) Zak_l . s Loge = Ly - Zy
Zak Zl + Iak
z, . 1 Zs )
=y Z2:—Z ; 2, =73 -7,
Zye lak 1+ -2
Zye
z .1 Zss
— =l i3 = S 2y, =733 - 73
L3¢ Tak 14 -3
ZSc
Cau 8:
Cau hoi

Trinh bay phuong phap tinh toan banh rang cta hop 4
$0?
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Dap an

- Tinh theo tng suét udn:

Khi tinh toan banh rang hop s6 6t6, moé men tinh toan 1ay
momen nho nhat tir mé men dong co va momen tir dat truyén 1én
theo diéu kién bam.

P

o, = Kd'KmS'KC'Ktp'KgC'm ; MI\I/I’I'I2
JC My - Y-

+ Giai thich cac dai luong:

+ (tng sudt uon cho phép [c,] tinh theo MN/m’.

Bé4nh rang tru thang & s6 1 va s6 i & 6t6 du lich va 6to
van tai:

[c,] = 400 + 850 MN/m”.

Béanh rang nghiéng & s6 cao va cap luon luén an khép &
oOto tai

[6,] = 100 + 250 MN/m?; con 6t6 du lich [c,] = 150 +
350 MN/m”.

1.5

- Tinh theo ting suat ti€p xuc:

Su hao mon ctia banh rang phu thudc phan 16n bai tri s6
ung suit tiép xuc (ap suat) tai tam an khop.

ung sudt ti€p xuc dugc xac dinh theo cong thic Héc nhu

. =0,0418 /E(i + —) MN/m’
be P P2

+ Giai thich cac dai luong:

sau:

+ Phan tich dugc cac ung suét tiép xtc cho phép

1.5

- Phan tich su khédc nhau trong céch tinh hop s6 v6i hop diéu toc

trong chi ti€t may:

Cau 9:

Cau hoi

Tinh toan bén truc chir thap cac dang?

bép an

- Tinh bén truc cédc dang:
+ Tai trong tinh toan:
+ Tinh cac Gng suat:
tng sudt truc cic dang tinh theo cong thic:

4M i
r=— M2max: emax-lh1 pl <[Z’] MN/m

W, z.D*(D-d)

Truc cdc dang con dugc kiém tra theo géc xoan 0:
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0 180M¢pmaxdnidp-L < [0]
ACINN
+ Giai thich cac dai lugng trong cong thic:

+ Vat liéu:

- Tinh bén truc chit thap céc dang
+ Tai trong tinh toan:
+ Tinh cac Gng suat:
ung suat uén tinh theo cong thic:

o, = T Pl 151=350  MN/m?
W, 01d
ting sudt cat va chén dap tinh theo cong thic:
P.4
T, = 5 < [7.1=170 MN/m?
z.D

ung sudt chén dap tinh theo cong thiic:
P >
Ted :mg [TCd ] =80 MN/m

+ Giai thich cac dai lugng trong cong thic:
+ Vat liéu:

- Tinh bén nang cac dang
+ Tai trong tinh toan:
+ Tinh cac Gng suat:
Momen xo0an va uén xac dinh nhu sau:
M, =P.a; M, =P.c
ung suét uoén dugc tinh theo cong thiic:

M
o, = W” <[c,] MN/m’

u

+ (ng sudt xoan:

M
T, :WX <[7z,] MN/m’

X
+ Giai thich cac dai luong trong cong thic:
+ Vat liéu:

- Tinh bén nhiét cic dang
+ Tai trong tinh toan:
+ Tinh céc tng suat:

Cau 10:
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Cau hoi

Trinh bay phuong phap tinh toan bén truyén luc chinh | 4
(cho nhu hinh vé).
Pap an - X4c tai trong tac dung: 0.5
- V& s0 d6 luc tac dung Ién truyén luc chinh. 0.5
- Xéc dinh luc va mo6 men téac dung 1én truyén luc chinh. 1
- Xéc dinh bén: 1.5
+ Theo uon:
+ Theo ti€p xdc:
- Chon vat liéu: 0.5
Cau 11:
Trinh bay phuong phép tinh todn bén vi sai (cho nhu hinh vé)?
Cau héi | Trinh bay phuong phap tinh toan bén vi sai (cho nhu | 4
hinh v€)?
Pap an - X4c tai trong tac dung: 0.5
- V& s0 d6 luc tac dung 1én vi sai. 0.5
- X4c dinh lyc va mo men tac dung 1én vi sai. 1
- X4c dinh bén: 1.5

+ Tinh bén vi sai:
_ 3’G'Memax'ihl'i0'77tl r_h
c= 2 3
gm;.zLA-A)zyr

+ Tinh truc chit thap:
Tinh theo chén dap:

01 — I\/IO — Memax'ihl'iO'ntc < [61]
r,.g.d;.b r,.g.d,.b
Tinh theo cat:
4M 4M dod.
Tl — (2) — emax Ih; I0 77tc < [Tl]
r.7.d; . r.z.d;.q

+ DPay banh hanh tinh va vo vi sai dugc tinh toan
theo chen dap: Luc huéng kinh Q. tinh theo cong thuc sau:
M

emax'ihl'i0'77tl H
= tgasing,
Q. 2r,.q J ¢

B 2.4QC
72T (dZ—-d?)

+ Day banh rang ban truc va vo vi sai dugc tinh toan

theo cheén dap du6i tac dung cta luc Q,:
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Q, = M ¢ max-Iha o 774 tgor coss,
2r,.9
oo GO
7(d, —d;)
- Chon vat liéu: 0.5
Cau 12:
Cauhoi | Trinh bay phuong phap tinh toan dam cau? 4
Pap an - X4c tai trong tac dung: 0.5
- V& 30 d6 luc tac dung Ién truyén ban truc 0.5
- X4c dinh lyc va mo men tac dung 1én ban truc. 1
- Xéc dinh bén: 1.5
- Chon vat liéu:
Cau 13:
Cau hdi | Xac dinh ty so truyén cua hé thong lai va tinh toan bén co cau 4
1ai?
Dédp dn | - Trinh bay dugc y: ty s6 truyén gdéc clia hé thong 14i (ty so truyén | 0.5
dong hoc) bang ty s géc quay cua vanh tay ldi va goc quay cla
banh xe dan huéng.
iy = . g
+ Giai thich cac dai lugng:
Khi thiét ké: 1

+ Khi thiét k€, ty so truyén clia din dong 1ai c6 thé tam
thira nhan bang ty s6 chiéu dai cia cam quay v6i don quay ding:
y ol
T
d
+ Ty s06 truyén luc clia hé thong 14i 1a ty s6 gitta luc can 0
t0 quay vong vdi luc tdc dung lén vanh tay 14i dé€ khac phuc luc can
do:

i,:&; PC:Mt+Mn:MC; PI:%
P c c r

+ Giai thich cac dai luong:
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- Nhan xét: ty so truyén cuia hé thong ldi khong phai 1a mot hang
s6 ma n6 thay ddi theo su quay vong cuia vanh tay 14i tir vi tri ting
v6i chuyén dong thiang clia 6 t6 may kéo. Do d6, gia tri clia ty s6
truyén trinh bay & trén chi 1a gid tri trung binh d€ quay vanh tay l4i

tur vi tri tan cung bén nay sang vi tri tan cung bén kia.

0.5

Tinh bén co cau lai:

+ Chon co cau lai.

+ Chon ché do tai trong.

+ Tinh thong s6 co ban cua co cau lai.
+ Tinh bén

+ Chon vat liéu

Cau 14:

Cau hoi

Xac dinh tai trong tac dung lén vanh tay lai. Trinh bay phuong

phap xac dinh bén co cau lai?

Dap an

- Xac dinh ché d6 tai trong dung lén co ciu:
+ Viét cong thiic xac dinh luc + giai thich
+ Chon lyc tic dong 1én vanh tay lai.

- Phuong phdp tinh bén co céu li
+ Chon co cau lai.
+ Chon ché do tai trong.
+ Tinh thong s6 co ban cua co céu lai.
+ Tinh bén

+ Chon vat liéu

Cau 15:

Cau hoi

Xac dinh cac kich thuée co ban va tinh bén co cau phanh dia

0t0?

- Xac dinh cac kich thudc co ban

0.5
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- Budc 1: X4c dinh géc § va ban kinh p ctia luc tong hop tdc dung
lén m4 phanh: (giéi thiéu phuong phdp x4c dinh):
+ Bén kinh p xac dinh theo cong thic: (viét dudi dang ham)

_M'Pl_ Mpl

T, N
dua céac gia tri cia M'p, va N, vao ta co:
B 4r,.(cosp, —cosp, )
- J(28, +sin2B, —sin2, )? +(cos2,8, — 0523, )°
Sau gian udc ta co:
e 2r,.(cos B, —cosf, )
\/,Bo2 +sin® B, — 8, cos( 3, + B, )sin 3,

+ Giai thich cac dai luong:

0.5

Buéce 2: Tinh toan luc can thi€t tic dung lén gudc phanh: (giGi
thiéu phuong phap x4c dinh):

Bué6c 3: Tinh todn kiém nghiém kha niang lam viéc clia co cau
phanh.
+ Tinh todn x4c dinh cong ma sét riéng.

+ Tinh toan xac dinh 4p sudt trén bé mat ma phanh.

0.5

Budc 4: Tinh todn xé4c dinh ty s6 khoi luong toan bo 6to trén tong
dién tich ma sat phanh: (gi61 thiéu phuong phap xac dinh):

0.5

Budc 5: Tinh todn nhiét phat ra trong qud trinh phanh: (gi6i
thiéu phuong phap xac dinh):

0.5

Budc 6: Kiém tra hién tuong tu xiét clia co cau phanh: (gi6i thiéu
phuong phép x4c dinh):

0.5

Cau 16:

Cau hoi

Trinh bay phuong phap va vé hoa d6 luc phanh tdc dung 1én co ciu
phanh guéc?

bép an

- X4c dinh céc lyc tac dung:

L.5

- V& duoc hoa d6 biéu dién luc tac dung Ién co cau phanh

- Xd4c dinh luc va mo6 men tac dung dé tinh bén co cau phanh

Cau 17:

Cau hoi

Xac dinh tai trong va phuong phap tinh bén bé phan dan hoi

cua hé thong treo phu thuoc?

143




Dap én

- X4c dinh tai trong tic dung

1.5

- Cac dinh cac kich thudc co ban ctia bo phan dan hoi:
+ Chiéu dai céc 14 nhip:
+ BE rong cac 14 nhip:
+ Bé day cdc 14 nhip:

- Tinh bén bo phan dan héi:

+ X4c dinh ch€ do tai trong tac dung:

+ Thiét hé phuong trinh va xac dinh cac luc tac dung:
+ V& biéu do6 ting suat céc 14 nhip

+ Tinh bén:

L.5

Cau 18:

Cau hoi

Xac dinh tai trong tic dung va xac dinh bén cac chi tiét bu

long quang nhip, tai nhip?

Dap an

- X4c dinh tai trong tac dung

- Tinh bén bu l6ng quang nhip:
+ X4c dinh cac kich thudc co ban clia quang nhip

+ Tinh bén

- Chon vat liéu

Cau 19:

Cau hoi

Trinh bay phuong phap so do hoa luc va mo men tac dung lén

khung xe tai (cho nhu hinh vé)?

bép an

- So d6 hoa:
+ Trinh bay céc gia thiét.
+ Dat céc luc tic dung va momen tac dung.

+ X4c dinh céc luc:

1.5

- Tinh bén:
+ V& dugc biéu d6 momen tac dung:
+ Tinh bén:

- Vat liéu va phan tich duoc két cau anh hudng dén do bén:

0.5
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Cau 20:

Cau hoi

Trinh bay phuong phdp so do hod luc va mo6 men tac dung lén vd
xe du lich (cho nhu hinh v&)?

bap an

- So d6 hoa:
+ Trinh bay céc gia thiét.
+ Dat céc luc tac dung va mo6 men tac dung.
+ Xéac dinh céc luc:

L.5

- Tinh bén:
+ V& duoc biéu d6 momen tac dung:
+ Tinh bén:

- Vat liéu va phan tich dugc két cau anh hudng dén do bén:

0.5

4.3. Cau hoi loai 3 (4 diém)

Cau 1:

Cau hoi

Tinh bén cac chi tiét chinh cia ly hop ma sat mét dia (cho nhu

hinh vé)?

bép an

- Xac dinh tai trong tac dung

- Xac dinh kich thudc co ban cua céc chi tiét

- Tinh bén

1.5

- Chon vat liéu va xac dinh cac tng suit cho phép

0.5

Cau 2:

Cau hoi

Tinh bén cac chi tiét chinh cua ly hop ma sat hai dia (cho nhu
hinh vé)?

bép an

- Xéac dinh tai trong tac dung

- Xac dinh kich thudc co ban cta cac chi tiét

- Tinh bén

L.5

- Chon vat liéu va xac dinh cac ting suit cho phép

0.5

Cau 3:

Cau hoi

Tinh toan bén cum chi tiét di€u khién sang s6 cua hop s6 co khi?

bép an

- Xac dinh tai trong tac dung

- Xac dinh kich thudc co ban cta cac chi tiét

- Tinh bén

L.5
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- Chon vat liéu va xéc dinh cac tng suat cho phép 0.5
Cau 4:
Cau hoi | Tinh toan bén cum chi tiét diéu khién sang so ctia hop so phu | 4
(cho nhu hinh vé€)?
Pap an - Xac dinh tai trong tac dung 1
- Xac dinh kich thudc co ban cta cac chi tiét 1
- Tinh bén 1.5
- Chon vat liéu va xac dinh cac tng suat cho phép 0.5
Cau 5:
Cau hoi | Trinh bay phuong phap tinh bén hép sé thuy co? 4
Pap an - Xac dinh tai trong tac dung 1
- Xac dinh kich thudc co ban cta cac chi tiét 1
- Tinh bén 1.5
- Chon vat liéu va xac dinh cac tng suat cho phép 0.5
Cau 6:
Cau hoi | Trinh bay phuong phap tinh bén hép phan phoi? 4
Pap an - Xac dinh tai trong tac dung 1
- Xac dinh kich thudc co ban cua céc chi tiét 1
- Tinh bén 1.5
- Chon vat liéu va xac dinh cac tng suit cho phép 0.5
Cau7:
Cau hoi Trinh bay cac budc thiét ké tinh toan co cau phanh dia? 4
bép an - Phanh dia loai vo quay: trinh bay khai quat cac budc: 2
+ Phanh dia loai dia quay (phanh hd): xac dinh duoc: 1.5
+ Mo men phanh sinh ra trén co cau phanh la:
M, =m. n.Q.Ry
+ Ta lai c6:
7.d?
Q=p,. 4 N
- Nhan xét: 0.5
Cau 8

146




Cau hoi

Tinh toan bén cac dang (cho nhu hinh vé)?

Dap an

- Tinh bén truc cdc dang:
+ Tai trong tinh toan:
+ Tinh cac Gng suat:
ung sudt truc cac dang tinh theo cong thc:

_ M2max _ 4'MemaX'ih1'ip1' < [Z’] MN/m

T
W, z.D?(D-d)

Truc céc ding con dugc kiém tra theo géc xoén O:

o 180M ¢maxdngdp-L <[]
ACINN

+ Giai thich cac dai lugng trong cong thic:
+ Vat liéu:

- Tinh bén truc chit thap cic dang
+ Tai trong tinh toan:
+ Tinh cac Gng suat:
ung suit uon tinh theo cong thic:
_bPr_ Pr

- <[s,]=350 MN/m*
%=\, “oag® ~ o] fm
ting sudt cét va chén dap tinh theo cong thc:
P.4
T, = 5 < [7.1=170 MN/m?
z.D

ung sudt chén dap tinh theo cong thic:
P
Tw =y] <[7r4]1=80 MN/m’

+ Giai thich cac dai lugng trong cong thuc:
+ Vat liéu:
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- Tinh bén nang céc dang
+ Tai trong tinh toan:
+ Tinh c4c Gng suat:
Momen xodn va udn xac dinh nhu sau:
M, =P.a; M, =P.c
ung suat uén dugc tinh theo cong thic:

W

u

+ Ung sudt xoan:

W
+ Giai thich cac dai lugng trong cong thic:
+ Vat liéu:

X

M
Oy = < [Gu] MN/m’

M
Ty = X S[Tx] MN/m?

- Tinh bén nhiét cac dang

+ Tai trong tinh toan:

+ Tinh cac Gng suat:

Cau 9:
Cau hoi | Tinh toian bén cau chu dong cho nhu hinh vé (cho nhu hinh 4
vé)?

Pap an - Xac dinh tai trong tac dung 1
- Xac dinh kich thudc co ban cua céc chi tiét 1
- Tinh bén 1.5
- Chon vat liéu va xac dinh cac tng suit cho phép 0.5

Cau 10:

Cau héi | Tinh todn thiét k€ dan dong phanh cho so d6 dan dong (cho nhu 4

hinh vé&)?
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Péap dn | - Trinh bay duoc cac yéu cau: 0.5
+ Dam béo luc ddy can thiét tic dung lén gudc phanh cua
tat ca cac co cau phanh.
+ Pam bao c¢6 tac dong tuy dong, nghia la bao dam su ty 1é
gifta tdc dong lén ban dap phanh va momen phanh tic dung lén
banh xe.
+ Thoi gian cham tac dung phai nho.
+ Dam bao do tin cay lam viéc.
+ Diéu kién thuan tién, nhe nhang.
+ Két cdu don gian.
- Xac dinh céc kich thudc co ban (trinh bay phuong phap xac 1
dinh).
- Tinh bén cdc chi tiét hoac cum chi tiét: 1.5
- Chon vat liéu cac chi tiét hoac cum chi tiét: 0.5
Caull:
Cau hoi | Tinh toan dong luc hoc lai va phuong phap tinh bén hé thong 4
14i?
bép an - Tinh todn dong luc l4i: 2
+ Xac dinh kich thude co ban.
+ V& hoa do.
- Xéac dinh tai trong tac dung 0.5
- Xac dinh kich thudc co ban cua cac chi tiét 0.5
- Tinh bén 0.5
- Chon vat liéu va xac dinh cac ting suit cho phép 0.5
Cau 12:
Cau héi | Tinh bén co cdu lai cho nhu hinh vé ? 4
Pap an |- So d6 hoa va luc tac dung 1én co cau lai 1
- Xac dinh cac luc va mo6 men tac dung 1én co cdu lai: 1
- Kiém tra tinh bén co céu l4i 1.5
- Chon vat liéu céc chi tiét hoac cum chi tiét: 0.5
Cau 13:
Cau hoi | Trinh bay kiém tra bén hé thong cuong ho4 14i (cho nhu hinh | 4
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vé)?

Pap an - So d6 hoa hé thong va giai thich dugc cac ky hiéu 0.5
- Chon ché€ do tai trong tic dung 0.5
- Xac dinh cac luc va moé men tac dung 1én hé thong 1
- Tinh bén cdc chi tiét ctia hé thong cuong hod 1di theo ly | 1.5
thuyét bén
- Chon vat liéu cdc chi tié€t hoac cum chi tiét: 0.5
Cau 14:
Cau hoi | Xac dinh tai trong tac dung lén hé thong treo. Tinh bén bo 4
phan dan hoi (nhip déi xitng) hé thong treo phu thuoc?
Pap an - Cac dinh cdc kich thudc co ban ctia bo phan dan hoi: 1.5
+ Chiéu dai céc 14 nhip:
+ BE rong cac 14 nhip:
+ Bé day cdc 14 nhip:
- Tinh bén bo phan dan hoi: 2
+ X4c dinh ch€ do tai trong tac dung:
+ Thiét hé phuong trinh va xac dinh cac luc tac dung:
+ Vé biéu do6 ting sudt cac 14 nhip
+ Tinh bén:
- Chon vat liéu: 0.5
Cau 15:
Cau hoi | Trinh bay phuong phap tinh bén hé thong treo khi nén? 4
bap an - So d6 hod hé thong treo khi 1
- Xéac dinh tai trong tac dung 1
- Xac dinh kich thudc co ban cua céac chi tiét 0.5
- Tinh bén 1
- Chon vat liéu va xac dinh céc ting sudt cho phép 0.5
Cau 16:
Cau hoi | Tinh bén giam chan cua hé thong treo (cho hinh vé)? 4
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Dap én

- Céac dinh cac kich thudc co ban clia giam chan:
+ Chiéu dai giam chan:
+ Bé rong giam chan:
+ BE day giam chan:

1.5

- Xac dinh duong kinh , s6 van: van tra va van nén

- Tinh bén bo giam chén:

+ X4c dinh ch€ do tai trong:
+ Theo nhiét:

+ Theo 1y thuyét bén:

- Chon vat liéu:

0.5

Cau 17:

Cau hoi

Trinh bay phuong phap tinh bén hé thong treo doc lap

(cho nhu hinh vé)

Dap an

- Xac dinh céc kich thudc co ban cua cac don va giam chén
+ Chiéu dai:

+ Duong kinh:

- Xac dinh ché d6 tai trong tac dung:

0.5

- Tinh bén cac don va giam chén:

- Chon vat liéu:

0.5

Cau 18:

Cau hoi

Tinh bén khung xe cho két cau (cho nhu hinh vé)?

bép an

- So d6 hoa:
+ Trinh bay céc gia thiét.
+ Dat céc luc tic dung va moémen tac dung.
+ X4c dinh céc luc:

1.5

- Tinh bén:
+ V& duoc biéu d6 momen tdc dung:
+ Tinh bén:

- Vat liéu va phan tich duoc két cau anh hudng dén do bén:

0.5

Cau 19:
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Cau hoi Tinh bén vo xe cho két cau (cho nhu hinh vé)? 4
bPap an - So d6 hoa: 1.5
+ Trinh bay céc gia thiét.
+ Dat céc luc tac dung va momen tac dung.
+ Xéac dinh céc luc:
- Tinh bén: 2
+ V& duoc biéu d6 momen tac dung:
+ Tinh bén:
- Vat liéu va phan tich dugc két cau anh hudng dén do bén: 0.5
Cau 20:
Cau hdi | Anh (chi) so sanh uvu nhugc cia phuong phap thiét ké cac cum 4
chi tiét theo phuong phap 2D va 3D ngay nay?
Ddp 4n - Phan tich wu nhuoc diém cta 2D: 1.5
+ Uu diém
+ Phan tich k§ nhugc diém:
- Phan tich uu nhuoc diém ctia 3D: 2
+ Uu diém
+ Phan tich k§ nhugc diém:
Quan diém chon phuong phdp thiét ké ctia sinh vién 0.5
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