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. i
1.1 NOI BRU

N&n eéng nghiép 616 ngdy mot trn manh di cho ra déi nhi¥u mic xe 6 tinh ndng kinh (€ ki
thiidt tién ti?n. 6 chinh la k&t qui cia sa phat tri¥n ngank khoa hoc ddng co d3t trong vd xe 6t6 st
dang dong co dBt trong. Ngwoc lai; thire tién sin xuit ca céng nghiép 6t4 di thiic ddy cho ngdnh
khoa hoc nap khéng nyitng phd! trign. .

(,‘;'uq.,‘m’;i. cde bo mon khon hoc khic, e K& cfin’ va tinh todn, 8thy 10 mét b phan hop thanh
khoa hoe néu trén. Bo-la moi mén hoc nghién cten phweny an A&t ciin, dong hoc va dong lire hoc riia
cdc cor clin va chi tigt chit yéu uia oo, trén co s dé xdg dieny, phieony phap tink todn do bén, phuing
phdp ddnh gid hiéu qué cong tic pa cudi eting dinh ra cic théng ca 3§ ban cho cde ca citn va chi llzet néu
trén. NOi mét cdch tdngy. qudl, mon hoc nay lrrmq bi cho chiing tu nhi*tny co s I lnin vé dnnq Izrc hm' ™t
do b¥n may, ap dung cu the & 6t3 d¥ co th¥ (iFp tue nghidn cien sdu hon vE (RIEL k&, chE tgo. sit dung

"Rodie stra chita 685.

Khi nghién cieu mdt d8t twong ca th¥, min hoc « K@t ciin va tinh todn 6t6 » thirong tadn theo .
trinh tir nhe san :

1. Dira trén yéu cltu sit dung. c6 xét d7n kha niing ﬂénq nghé va gida Ihdnh ch? tm phdn tch
wn di¢m va nhwpe di¢m ctia phirong dn k€t ctu.

2. Xdy dieng mé hinh déng lue hoc
3. Xdc dinh che dri tai trgng bae dang Ién mé Iunh (l(ings hrc hoe.
- & Chon liea phuong phap tink toin 4 bén, tie dé dink ra cdc thing s eo ban.

5. Xdy dung chi téu ddnh gid kidu gui cong tde. .

B voi chuyén ngink co Lhi, ot5, « Két ciiu vd tinh todnyg 616 » 1d mén hoc bit buie liep ndi
sai cde mon « Citu lao 6t6 », « Bong ce Jd6t trong», « Ly thuy®l 6td», déng théi lam co sé cho cdc
mén- hoe ©f st diny, siro chita vd ehi lan 6ic. s K&t cdu va tinh todn 616 » tr;m_q bi cho kij sur twong
lai nhitng kiFn thiee sdu sde v& mit k¥ cifa. Ho oo (AE vdn dung vén ki€an thiee do d¢ phén tich, tim
hi*n nhitng phuwong dqn kF cia mei s& xalit hidn {rén cac mdc xe teony lai hodce di fa hon la sding
ché ghdt minh. V& mit phuong dién khic wdn hee nay chit yeu trang bi cho ho nhitng hi€u bi#t vitng
ving of déng hee hoe pa do bén mag ap dung cho ting co in cha 6té. Trén co s do la khai thdc,
stt dung oté mot cach hop G pkit, ik i dung nguyén nhan, mire do b hing vd co thé thidt k&
méi d¢ ¢h# tao thay the hodc thiét ké car 2isn dé phue vu stra chita. Vi mon hoe « K&t cdu vd tinh
toun 6té », cdc ki s twong lai con ¢é the lam guen vdi nhidm va thiét k& mét mace xe mai.



N3t dung eilng nhwe phwong phdp nghién ciru elia mbn. hoc 3& khdng ngirng .dwore ndng cao
b sung theo si phdt tritn nhanh chong clia n¥n cong nghiép 616, cia cdc ngdnh khoa hoc co ban
eitng nhir ki thudt tink todn hi¢n dai. V1 IE 46, méi bin gido trink ciia mén hoc « Két cdu va tinh todn
G6td» ehl co HAY phdt huy tde dung nhiit dink trong’ mt giai doan ndo dé clia todn bg lich s phdt
trith nganh 6t6. ' SN ‘

Cudn sich nday do dbng chi PTSKHKT Thai Nguyén Bach Lién khéi ‘thio va phdn c¢ong b3
~ sang , hi¢u dinh va sita chita nhr sau :- :
| djc Trinh Chi Thién : cic chuong 1,2 3. 4, 5.8, 7. & 12
djc T6 'Bli"c Long « cdc chierng 3 . 1. - ‘
d/c Nguyén Vin Bang : chwong 10

Vi trinh dé ¢6 han, nén cudn sach khing tranh khéi nhitng thi€u sot. Chitng t6i chdn thanh
cdm on sy gop y ciia cdc ding chi va cdc ban. ‘ '

E - Céc tée gia




CHUONG 1
PAI CUONG VE OTO

L4
I. Céu tgo chung clo 616

~_ 0Ot6 la mdt phwong tién vin tdi dwdng bo, c6 tén goi 13 automobil hinh thanh
tir phan tir «auto » géc Hi-lap c6 ngh.a la «t mlnh » v& phan tir « mobil » gdc La tinh
co nghxa 1a « chuyén dong ».

" Theo gquan diém al(}ng lye hoe, ching ta ¢6 thé ehin 6td thanh cac I}hi‘m sau day :
-~ Péng co (vidt tit BC) la ngudn nang lugng co hoc, phin lou sir dung dong
co dét trong, dong co di¢n kém theo ngudn dién. Bong eo hoi nwoe it ding.
— Than vo : La phin cong tic hiru ich clia 6t6, dimyg A& chd khach hoije hilug, :
hoa. P3i voi xe tdi la budng lai va thung xe, d8i v&i xe con vi xe khach la chd cia

- ngwdi Jai va hanh khach,

_ — Gim be:

a) He¢ thdng truytn lirc bao gdm céc co c&u va tdng thanh lam nhxem vu truyén
momen xofn t¥ dong co d&n banh xe chl dcmg, thay ddi gia tri va chi®u quay cla
moémen xo&n tuy theo trang thdi chuyén dong clia oté. H¢ thing truy2n lge thuémg
bao gdm céc co cfu va tdng thanh nhir sau:

— B¢ Iy hop (vi¥t tit LH) o

—Hopsd8 ( -- HS)

— Hép phan phéi  ( — P) )
~ — Truyén lyc céc diing ( —

— Truyén lge chinh  ( — TC)

— Bo vi sai = V)

— Ntra truc ( — N)

h) B¢ phdn van hanh la noi 1&p dat tit ca tbng thanh cha oté vi dwa xe chuyén
dong trén dwing, gém co :

-~ Khung xe

— Dim cdu.

— He¢ théng dan hdi (hay con goi la he théng treo) A

— Bﬁnh xe.



- ¢) Céc he thdng di€u knitn phwong i amms chuylu dong cla r‘m:, du u Lawn sy
d\mg khin cﬁp hojc lam chdm dén tdc d¢, gom cb :
cfiu lai.
- He thdng phanh.

2 Phan logi &8t8

Nhu ciu v2 v@n chuy®n hang héa va khach hang biing cic phucmg tién vgn i
oto riit lon. DR dép wng dlly di cac yéu clu van chuy®n 4o, Oto co rit nhuln ching

/1041 khéc nhau, dwge tip hop theo so 48 phAn lom sau (kink 1.1).
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Ngodi ra, con nhiéu cich phin loai khac ahw : Phan loai theo nhién ligu danyg
de chay déng co (610 chay xidng, 0té chay ddu diézen, 6t6 dién...), phAn lom theo
di®u ki¢n sir dyng (6t6 thuwong, 6t6 co tinh co ddng cao...).

3. Nhirng y8u c&u chung dbi véi 616

., 3.1. Nhitng yéu ciu vé thidt k& ché tao : _
—.Xe 0t0 phai mang tinh hi¢n dai, cie tdng thanh trén xe co k&t ciu hién d:,xi‘,
kich thwae nhd gon, b8 tri hop ly phi hep voi cac didu kién dwirng sa via khi hau.
= VO xe phii dep, phi hgp voi yéu ciu vé thim my cong nghiép. '
"= Vat lieu ch€ tao cac chi tidt phal cé 49 b&n cao, d¢ chdng mon, chdng g cao,

nhim ndng cao tinh tin iy va tudi to clia xe. Nén ting losi vat li¢u nhe 4% giam
i trong cla xe.

— K&t cau cua cac chi tiét phan ¢ tinh cong nghé cao, d€ gia cong, 38 hrgng
cac nguyén cong trong qui trinh cdng nghé ch? tao it. .

3.2 Nhitng yéu ciu vé sir dung : : .

- — Xe phai ¢o cic tinh niéing dOl;g I cao nhw : toe do trung binh cac nhim
quay vong xe nhanh, ndng cao niing sufit van chuyén, thdi gian gia téc va quing
-nhrérng gia tdc ngén, xe khoi dong dé dang. '

— Xe phai ¢6 tinh an toan cao, dic biét d6i voi he ibdng pnanh va hé tedng lal

— Xe phéi ddm rdo tinh hen nghi cho lai xe va hank khéch, thas tée nhe va
cfp:’ dmg. dam bao tim nhin tat.

— Mu'c tiéu hao nhién li¢u, dliu md hoi trom, sém 16p vache vat heu chay xe It

— Kich thwéc thang xe phdi pha hop voi troug tal dé nang cao hé s8 sir dung
trong tai.

— Kich thude va bmh dang xe phdi dim bdo cho céng tac xép do hang héa
dugc thudn tién va nhanh chong.
— Xe chay phéi ém, khong 0n, gidm lwgug doc hai trong khi thii.

3.3. Nhitng yéu cdu v¢ bdo dudng siva chiva : |

X _

Gio cong bdo dudng va sira chiva xe so voi ch@ tao rit ion, so voi ca doi xe
thudng gip 30 — 50 ldn gio cong ch? tao,

N€u moi chi phi cho d&i xe tir khi' ché tao déa khi thanh ly la 100%, thi che
‘phén duyc phan bb nhiw sau (s8 lidu um nhi iy GAZ — Lién xo)

Thigt k&, ch¥ tao oto 14
Bio dwdng oto - 404
Sira chira thuwong xuyén 46,0
Sira chire lon. 7,2



. ' Qun dé chdng ta thily gi¢ cdug hio dudnyg, sia ‘chiva rét lon. B gidm k‘my '
" lugng cong vige, kéo dai chu ky bdo dudng, 6to phii ddm bio cic 3én cliu sau :

. 1. S8 lugng cée 4i8m boi tron phai it 42 giam gio cong bom dilu md, thay the
cic didm boi tron c6. vi m& bling vit ligu boi tron vinh clru. Cac vi m& phai b3 tri
* thdng hang, ciing phia thugn loi cho cong tic bio duéng.

) 2. Gidm gitr cOng kidm tra xi€t chit h&ng cich sir dung cic bulong, vit cdy, dai
6c... c6 tinh ty him cao, ding tiéu chudn v& it ching lom d& 4 phai thay dbn dung
cy thi.o lip. . .

3. Giim gi¥ cong di2a chinh bing cach thay che Ehau didu chmh b&ng’tav b&ng
di®u chinh ty ddng, holic d& digu chinh. .

. 4. K& cfiu cia xe phii ddm bdo cho clng tic thio Iip duac d§ dimg, thuin titn

cho cang tic sira chm thay the phu tung .

5. K&t cfu ciing | nhw vit li¢u ché tgo cia cdc chi tiét c6 d9 hao mon lon phai d&¢
ben sau khi phuc hdi, sira chita. Cic mjt chulln (cong ngh¢, dinh vi...) clia-chi tigt

phai dwrge hio toan, tgo dida kxen cho gia cong co khi sira chu-a dap irng dage cic yéu
ciu’ ky thuat.

4 Céc th&nﬂ s& kich thubc, trqng iuqng cta 6?6

4 1 Cdc tlzdng s8 kich t}urérc

Kich thwée va hinh déng xe phdi phu hqp v(n churc ning sir dung. Theo GOST.
9314-59 ciia Lién x0 qui dinb chidu sfng ciia Xe khéng qua 25m, chnbu cao khong qua
3,8m, dai khong qui 12m, trudng hep kéo nira méoc dai khong qua 20m, kéo 2 mooc
thi chidu dai tdng cong khong qui 24m (hlnh 1. 2)

Céc thOng 88 dim bio tinh co d¢ng c_na.xe d_u'qc théA hi¢n & bidng 1.1,

Sy .
N

.

Jag.{

. Hinh 1.2. Kich thude gieri hyn cdu 616 (GOSTUIH4-58) -
. R | ‘ | ;o ‘




, Bing 1.1
Cdc théng si hinh hoc dam iwio link o dgng eda 6l6 (hinh 1.8)
. Khoidug Cic gbo vit (25) Bén kinh

Logi xe ’ sdng gim : thing qua

1. Xe con 160 — 210 20 — 35 15 —25 245
45+ 35+

2. xo tii: Trong tai 158t | 200—260 3585 2 - 30 18—3,0
'rpgbg tai § —12t | 270 — 300 30 —40 20— 35 30—-350
Thohg qua cao 250 — 400 40~ 50 30— 45 L3=3,3
3. Xe khich (dai tir 7,0 —16,5m) | 260—27 |  10—20 8~13 40—
* Xe c6 tinh thong qua cao

Hinh 13. Cac théng s8 hlnh hoc cla tinh ning co djng.

4.2, Cdc théng 53 trong lirgng.

H¢i dbng twong tro kink t€ giita cdc nroc x& hdi chi nghia di thdng nhit dai
trong tdi clia xe tai thung gb nhu sau:0,5t—#K — 0t — 1,5t — 3,0t — 5t — 8t — 13t. Giidm tur
trong ciia xe la mét trong nhurng phwrong huwdng nghién ciru ché tao oto, TY lé gura

tr trong clia xe vit lrmlg tai 1a hé so chit tai K, .
» mo R ‘
- o (1.1
qy » )

‘Trong d6: m,, ¢, — Ty trong ciia xe vd trong tai cia xe,
He 38 K duwgc the hién nhu sau
qb {15 |30 | 50| 80—120

K 1,15 (08 | 07 0,65

Pre)



.

T&i trong cho phép tdc '.t‘tﬁrig len cBu chi d9ng cla cdc xe do Lién x6 che tao
duoc quy dinh trong GOST9314-38 (Biny 1.2) '

'

, Bing 1.2.
. Tai trong cho phip tic dung lén clti
Khodng céch gidra hai tryc (m)
7 Logi dwivng | ’ . >3m <3m
AN , KN
Cle]l - 100 90
Cic loai xe ‘ 60 55
4.3. Cong thirc banh e, a : )

Cong thirc banh xe dwoc the hién biing tich gilra hai s& a x b (trong d6 a 1a 56
lugng banb xe, b la 6 lwgng banh xe thi dong). Thi du: .

4X2—Xeco mt ciu hd ddng (c6 4 banh xe, trong do co hai bénh xe
chi d¢ng) , R | ' -
"4>4_Xe c6 hai cliu chii dong (c-» 4 banh xe d2u 14 chi déng). .
. 6x4.Xe tii hodic khach co mot ciu chi dong (c6 6 banh xe irong ‘@6 céiu chi
dong co 4 banh, ~ ‘ S o SR
6X6-Xe co ba cdu chit doug (it cd cac binh xe d&u la chi doag)
5. BS tri chung trén 816 C . |
B& tri dong co va cac tbng thanh trén oto )plu’ii théa min cic yéu clu co bin
nhw sau : | . : B
” He 56 sir dung chi¥u dai » phii lon,
A v . 12
| o= R (1.2)
Trong d6 : 1 — Chidu dai thing chita, budug chia (m) '
L —Chiga dai toan b¢ cia 6td ) - , N , _
Chd ngdi cla ngxrb'i' lii phdi dim bdo an toan, dd thao tic va v¢ sinh cong
. nghi¢p, C6 chd d& chim so¢ bao dudny cdc tdug thanh. Sy phan bs tai trong 1én cac
ciiu xe hop ly, bai hoa cac yéu ciiu vé kéo, bam, hiim, chuydn huwong, 81 dinh, &m djuv.v... ‘

3.1, B3 trf dong e, - o
Trén oto dong co thuiong dirge bo l_‘n'-i theo cic phuong én sau day :
a) BG tri dong co dling trwae va ngoai bﬁbng lai, . :
Phuwong én ndy dwge sir dung nhidu & xe tai, tgo didu kién chim séc bio ditl‘?ng

douy co dé dang; song hé¢ s8 sir dung chi®u dai bé va ngudi ldi nhin khéng thoang ,
(hinh 1-4a) _ . : ,

i0



y Bi tri dong co dling trivre vi trong bubng Lii: Phwong dan nay dd khic phuc
nhitng nhuoe did¢m efia phaeong dn trén, tao mot vi tri ng6i cho ngudi ldi rat t8t vi
naug cao he¢ sd sir dung chidu dai. Song do d¢ng cou dit bén trong budug lii nén thé
tich ctia budng lai bi thu hep, phdi ¢6 nhirng thi€t bi cach nhi¢t va cach am.Sir dygng
ciiu tgo budng lai lat d& c6 didu ki¢n chim s6c bio dugng dong co. Nhiing xe s
dyng phwong dn ndy thudng cé chidu cao trong tAm lon, khéng 1¢i cho tinh dn dinh
(hinh 1.4b). | '

¢) BS tri dong co & gifra budng lai vi thung chira hang: Phuong 4n niy 43 khic
phuc mot phiin nhwroe 2idm cts phutong an trer, <ong lai kho khdn khi chm soc bao
dwdng dong co vi phii tinh toin sao cho vi trf cuc treng thm o chd thicis hop (hink 7.40).
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‘Hinh«1.4. B3 tri d7ng co

2 Truodce bulug i, B Trong budng 141, ¢) Gida budng ¥i va b, 11
&) Bins sro; o) Dué sin, b)Y 2udng & LGt



d) Bo lli dong cor dﬁug sau: Phuong dan nay duge sie dung nhiéo & xe con se
khach vi h¢ s0. st dung chi¢u dai tang. vi lri ngdi cta ngudi lai rit tot, khoang hanh
khéch dwge cach nhi¢t t3t, k€t cfu clla ¢ thdng truydn lyc gon. Song co cfu didu
khidn dong co, bo li hqp. hop s6 v.v... ¢6 phirc tap hon (hinh 1.4d). '

e) BS tri ddng eo & dwdi san: Phwong én nky thm‘mg dwoc sir dung & xe khich,
¢6 nhitng wu didm nhw phwong &n trén, song lam gidm khodng séng cita gim va khé
chim séc bao dwong dong-co vi vj tri chat choi (hlnh ? 4e)

52 B& tri hé thdng truyén luc ‘

, ‘Pénh gid &9 phirc tap ciia he thdng truyEn le thudng phai d(xa vao cong thirc
binh xe a'x bh. Sau day I mot vai so 48 b6 tri didn hinh.

. w) So 46 4 X 2 (cdu sau chi dong, dong cu dat tr ix&re) ity thi trén hinh*1.5. -
bay la cich bo tri cd dleu va rit co ban, duge s dung nhxeu & xe.con hoéc xe tai -
c& nhd, :

E"”" 'HS - ' — € NG :

LH

1 4

 Hinh 15. So as 4 X 2 (ciiu sau chi déng, déng co m’.t"u-mé)

b) So 48 4x 2 (¢3u sau chi " dcmg dong co dit uu) bidu thi trén hmh 1.6.
Cich b8 trf ndy rit gon, khéng diing truyen luc cacding, toan bo dong co, bo li hqp,
hOp 88, cliu sau chd dong lién k&t thanh mot khéi. So 46 név & xe du lxch VW1200
cita CHDC Btkc sén xufit nim 1067, | - ‘

. o0 ,
. ' AH j N
HS \ % ¢ ‘
o — 0} . ’ ’ "z
‘ c 4
@ .
. N o
O —0

: Hinh 1.6. So- @85 4 X 2:(ciu sau chi @ng, dong co Jit sau) , .
12 o : . - DY ' ) S



2 Ay
' 3
- Hinh 1.7. So 46 dong clia xe VWI200
1. Banb ring vanh chau, 2. V6 bo vi sai
3. Banh riing cla nita trge (Khong the hién s0 lﬁi trén ban vi‘)

c) So dd 4 X2 (cdu truoe chi dong, dong co dit tru'bc) bxéu thi trén hinh
1.8, duge sir dung trén xe con TALBOT SOLARA clia Phahp san xa#t 1979, Cach bd tri
nay gon hon vi d¢ng co nim ngang

" Hinh 1.8, So @34 X 2 (cdu trude chil Hink 1.9, So 40 ong ciia. xe TALBOT SOLARA
déng, dong co ARt trudc) . 1,2 — co cfu sang s8 lui (khéng
‘ the hién hét trén ban vE)

13



d) So 46 4 X 4 dirge dung trén xe hai cin chd déng nhuw GAZ-63, GAZ-66. Hinh

L1u, trinh by mot so d6 4 X 4 dang & xe con VAZ.2121 cla Lién x6 san xu#it nim

1977, Dic didm cla so 48 nay la co bo vi sai giira hai ciiu v b6 phén khoéa vi sai d6
khi cin thi&. Toan bd co cfu nay xép gon mm goc trong h()p phan phdi,

LH

oC ” HS r_®__

. tg O~ -«

Eijf @—Lm,__;

Z
N
~

e

; | - »

O—T—0 -

' Hinh 1.10. So 438 4 X 4 dung trén xe 6td du djch co tinh co Adng cao VAZ 2121.
1. By phin khoa vi sai gilta hai cliy, 2. B§ vi sai gitta hai ciu.

_ e) So d8 6 X 4 &woo dung tfén xe tai léai vira KAMAZ-5320 cia Lién x0 san
xuiit_niim 1976. Dic di¥m clia so d3 nay la khong diang hop phan phdi ma dung mét
co clu vi sai gilra hai cRu rit gon (:cem hinh 1 11 ),

falel

Hinh 1.11. So @8 6 5 4 ding trén xe tii KAMAZ5820

.
-

f) So 46 6 < 6 dung trén xe tai URAL375 (Lien x0)- dwge the hién trén binh
1.12, trong hop phin phdi c6 co cdu vi sai kidu hé binh ring tru nham chia céag sufit
ra cac ciu trude, ciu gila,cldu sau, Gifre ciiu sau va cliu giira lai sir dung vi sai kidu
banh ring nén (nhu so dd e).

H



: Ngoki edc so 46 6.6 (¢ muc ), so {6 1.7 4 (0 muc d) con co nhkng sv dy
khong ding b vi sai gitta cac cdu nhwe ZIL 131, ZIL 157K,
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CHUONG 2 )
TA! TRQNG TAC DYNG LEN CAC CO CAU VA CHI TiET 616

.. Oté 1a mot h¢ dong lyc hoc phirc tap, chuy®n ddng véi tc do cao trén cac
logi dwérng khdc nhau, cho nén tinh trang chiu tai khong don giin. Khi nghién ciru
40 b¥n clia cdc co ciu va chi tidt 0ts, ngoaf tdi trong tinh cin xét d&n tdi trong ddng.
Thong qua sir tdng hop giita tdi trong tinh, h¢ s6 an toan, thdng ké xdc suft tai trong
‘d9ng, ching ta c6 mot ch€ 4o tij trong dung trong tinh toan thi€t k& i

Mon hoc «1i thuy&t 6to » di trinh bay phwong phap lga chon d9ng co trén co
s bi€t trwéc trong tdi q, t6c do v, h¢ s8 lyc cin khong khi K, dién tich hing gi6 F
ciia 0t6 v& h¢ s8 cdn ¢ clia miit dwong. Gid tri 1on nh%t clia mdmen xodn ciia dong
co 4% chon M, .. dwgc xem la tdi trong tTnh. Khi xe-chay, cdc co cHu va chi tidt oto
.con chin nhirng tii trong ddng cé gia tri rit lon, song thei gian tac dyng ngén. Ching -
ta c6 th® dung hé.sd tii trong dong. ' .
' ' . . Ky - tdi trong dong " -
tai trong tinh

42 bidu thi mic d¢k dc 1iét lic co tdi trong dong tac dung. Ségn day la m‘otvsﬁ truéomg hop
sinh ra tii trong dfng, nghi¢n ctru v& mit dinh tinh ciing nhw dinh lwgng cla tai
trong d¢ng d@¢ co bi¢n phap vé sir dung ciling nhw v& két cfa nhim han ch€ dnh hudng

cﬁa noé.

l. Cée tm&né hop sinh ra t6§ trong déng. o

1.1. N8i b6 ly hop 46t nggt : Khi kh&i hanh 6té, viéc nbily hop 40t ngot s&
sinh ra t&i trong dong r&t lon, v t8c d¢ goc cla ph‘%n(bj d9ong ting lén rit nhanh
trong mot thei gian rdt ngén, do 46 ddn d%n sy xuft hién gia tdc géc vi mdmen quan
~ tinh. Heu qud clia cich sir dyng nay la xe giat manh hojc d9ng co s& tit may. Hién
nay chira ¢6 phwong phap gidi tich 4% tinh toin tai trong dong sinh ra trong truong
hop nay, nén sit dung cdng thirc kinh nghi¢m sau day 42 c6 khai niém v& dinh tinh. |

; it 8 ‘

- @.1).

Eg=p

Trong'»dc'»: ) , :
p — He 86 du trir caa bo li hgp (xem chirong 3). ,
i — T¥ s truy®n chung cho ¢d hé¢ th8ng truy@n lwe tng voi tay 6 dang
nghiéa ciru. ' P L .
. k4 . ! -
K& qua thi nghi¢m trén xe GAZ 51 duwye ghi trong hang (2.1) chirng to udi ho -
ly hgp 4ot ngdt gay énh hwdng xdu,

K

%



“
oy L
Bing 2.1
Kb&i hanh’ t;ireh6 i Hi & K khindi b | pa ] giivm mémen dong
chc tay 88 ly hep &Gt ngft vk tinh cda b ly bep
- . i e
2 3 "1.67
. 3,38 . 1,83
4 866 7 2m

1.2. Phanh khéng cat bo ly hop.
é) Trong qud trinh phanh |

. ” }ﬁli’rng ltc kbiin cfp ngwdi ta vin phai phanh 6t8 bing co ¢4u phanh ma khong
cit bo Iy hop. Bay 12 mot truong hop gay ra tdi trong duwéi dang moémen quan tinh.
Do tic dung clia co cku phanh nén xe chuyén dong chim diin voi gia t8c am j,.
Luc niy hé 1i hgp khong bi cét, nén j; thong qua hé théng truy&a lyc dwoc chuyén.
‘thanh gia tdc goc 4m € & truc khuiu dédng co. Céc.chi ti®t quay cia ding co — chi
y&u 12 hanh da chuydn dong voi gia téc goc 4m € nén xufit hi¢n momen quén tinh.

Mj = Jps € | ' | (2.2).

&

Jp, — Mémen quan tinh ciia banh da (kg.m?)
¢ - Gia tSc goc (s™)
M; — Tai trong d9ong (N.m)

Trong dé6:

Quan hé gita va j, nhwsau:

'ionih

£ = Tox - Jp

‘Trong 46: i, — T¥ s truyén clia truyén lyc chinh. ,
i, — Ty s6 truyén clia hop s8 ing v&i tay s§ dang sir dung.
E rgy- — Ban kinh bdnh xe (m) S '
p — Gia t8¢ phanh (m.s™Y)

Khi st dung h&t lyc phanh P, . = G.e thi gia tde phanh lon lihiit la:

] _‘__Q-g
Jmax"‘“‘;

Trong d6: 9 —_ ’Hé s3 bém, '
‘ g — Gia t6c trong trirorng (m.s%)
3 — He s tinh thec song thire sau:

n
’ g %Jg‘ﬁ g JBB ‘z Lip. D
d=1+ >, —— + - 0




frong glékf G — Trong luong cfxg oté (N)
- I;x -— Momen quan tinh clia mot.hanh xe (kg.m?)
‘n  — S8 lwgng banh xe ciia 6to. A
»  — Hitu sufit fruy¥n Iyc. ,

-irﬁ moémen lge quén tinh 16n nhit la:

Mj max = JBB "'1“.;;“ . "a“g A (23)
- Néu momem qufinv“nh lon nhdt M; . nay khong vugt qus gia tri mOmen ma
sat sinh ra trong bo ly hep (bo ly hep khong trugt) thl né s tdc dung lén he thdng
trayén lwc. Bo §y hop c6 chire ning ty dong cit khi momen truyén qua né qua lom
(>.3 M ax) d6 la mdt bidu phap an toan cho 6té khi giip tai trong dong.
¥ e max

b) Sau-khi cac biuh xe da bi hiim. Mie diiu cde banh xe di ham ché{ xe dirng,
do khéng cit b Iy hop nén quan tinh banh da coén quay mét goc ¢h, rdi moi dirng

"bin. B6 1a chuyén dong chan/x dén voi gia t8c goc doBB va xudt hién momen duz”m tinh:
| < - deBB |
' , M = inr :it 2.4)

mo mei ﬁay’ lai g}uyén qua bg ljrhqp_ nga)j‘ra xodn h¢ thOng truysn lyc theo so d5 nhwr
hinh} 21 e ' " ’ N

?Z'l'f;'(ﬂ,.l;i'l}' . 6[2*%-"0 . gL {H&"m
e
h \
%o -
# . C My .
I ln 2
4}* EHam
ok Ml
.7 2
Mi -ty / ‘ /
s ) N . ‘BX ;
{ {,

Iﬂﬂ ;%g,j;"Sq;tiav',!‘,ﬂﬁl,“’é“ tai trong dong trong trudmg hqp.phanh-khéng edt bo ly hep.

Tir so dBChm lwe rit ra quan hé goc xodn, .
o Vpp = @ .0y + ¢ .i,. iy : 2.5)



Trong d6: 4. — GoOc xolin cla truc cdcding (rad)
¢ -— Gée x0dn chia mot nla truc (rad;
Cac goc xoiin ¢, on tinh biing comg thire trong mén hocr « Stre bén vat liéu »,
o = Il
c Jo . G
oo Mo
T 2. G-

Trong do: le, In — Chi2u dai cha truc -cacding va nira tryc (m).
Joo Jn — Momen quan tinh déc cue ciia ti€t dién tryc ‘cacdéing va
nira truc (m4)

G — Mo duyn truot cia vat lign (N.m-%)

Thay cac gia tri ¢, e vio hidu thie (2.3), ¢o:

BT N TR
¢ =M( h 4 L n)
VLG T 206
. Yi 3 1 Ly
Néu goi: C = — s (3.6)
. in . L. + ip.in. In
‘ Je . &1 2ln .G

12 d¢ cing chdng xoln clia h¢ théng truy¥n lyc khi tac banh xe cing bi him
(N.mn.rad-*) s& thu dwoc mot bidu thire khac bidu tai momen quan tinh :

M =C . ¢ Q.7

So sidnh hai bidu thirc (24) va (2.7) rat ra phwong trinh vi phin sau:

dd’ ) B
Tom - dzB =C. e (2:8)

Dung phwrong phap tach bi€n va didu kién ban diu la Wy, (8¢ do goe cha
banh da lic bt diu qua trich chuy®n dong cham din cha trec khutu) tim dwee

/73 -

! “Bp {24

Pomnex = ‘wa)o V "_—C_' ) '

= T 211}

:\ljmax = Cppe ¥V dpn.c. €2.10)

Gia tri Mj ma;‘ co tri io cire dai khi xe dang st dung s6 truvéa thang i =0 3,

tit nhién tdi trong dong ndy co tac dung 1én hé théng truvén lie hay khong 13 cou

~

tiy thudgc viao hé s6 du triv g ctia bo ly hop (xem muc a).

1.3. Sir dung phanh lruﬁg wong dét ngdt ki xe dang chuy.

Xe dang chay trén duong khong sir dung phanh chan d& him cdc banh xe, ma
sit dung phanh tay cho d&n luc xe dirng hin, Phanh tay co hiéu lyc khi troc thiv hai

B



etin hop 86 b hdm chigt, dong lre khong truya dta true - caddiing dwoe. NI birng do

quan tinh, banh xe con quay mot goc e, té‘x méri dirng hdn. Do la chuyin dong cham

diin vé'x gia téc gop dd? lam xu#t hi¢n mdHmen quan tmh

dﬂ’n\ ) . . N
- : 2.11).
dt ( )

M‘ = Jpy -

mémen nay chuy&n ngueee trd lai tic dung lén hé théng truy®n lwc theo so d6 nhw
hinh2.2 va giy ra xodn.

HS

Hinh2.2. So a5 tinh toin tii trong ddng trong trwdémg hop
sir dyng phanh tay dot ngdt.

Tir so 48 chiu lre trén rit ra,qnan h¢ goc xodn,

'g v
*px = T + (2.12)
' 2¥M; 1
‘rong d6: e
.'Irong ) €. TG
Q“ - ‘,]n ) G
va cudi cing la: |
. 2 3 lo 1]]
= M
x '(i;..x.,.e*xn.a)



N€u goi

1

C o= - e —

L
B S
ig.Jo. G

2.1 In
+ Jhn . G

1a d¢ cirng chdng xoin cia h¢ thdng truvén luc khi hiim bing phanh tay, ching ia
thu dwge mot bidu thire khac bidu thi momen quan tinh :

Mj == (l‘- QBX

(2.13)

So sanh hai bidu thic (2.11) va (2.13) c6 phuwong trinh vi phan nhe sau:

Bling cach gidi tweng ty dwge:

X mar = “'uon

MJ max = *pxn V Jgs ¢

1.4, Oté chay tién dwéng
khong bdng phing.

Khi 0ié chay trén mit
dudng khong bing phéng bién-
tuwgng dao dgng s€ gdy re, todn
b 6t6 xem nhw mdt hé¢ dong lac
Ligc va mdi thanh phiin cita h¢ déu -
co gia toc dao dong, do do6 chiu
thém téi trong ddng ma (trong
d6: m — kbdi lugng, a — gia
tdc dao d¢ng). Thong theong téi
trong ddéng nay duge xét dé€n
khi tinh todn bo phin van hanh
va hé thong lai. Hinh 2.3 trinh
bay m¢t mo hish don gidn vé
do dong cua xe va cich Unh tdi
trong djog. © '

Hinh s0 2.3

C . 45y (2.14).
i
wrﬂ.\w (2.15)
T (2.16)
Vo

MO humh doe dong cou 6148,
N — Giu tag, € — Gia 100 ghe

M o= Khoi hroag, § — Monen quan tnh

Tai trong dong doi voi cac ciu nlnr sau .

Po = MO - XO . ]-if-‘! T (VLA VA4
Py = MO . X0. -L,l - JU—; + M.,
L de



2. Tdi trong finh todn ding trong thiét k& 618
- 2.1. Téi trong tinh todn ditng cho h¢ thdng truyén Iitc

Tinh toan 0t0 theo tdi trong dong rit .ph;’l;c tap vi né thay ddi tuy tirng didu
ki¢n sir dung va dudng sd. Hién nay ngudi ta chlt trwong tinh toan oté theo tai-
trong tinh vi c& xét d€n’ didu ki¢n dong biing cach chon hé s8 an toan thich hop
hojiec dwa vao h¢ s tai trong dong thyue nghi¢m. : ,

Phwong phap xdc dinh tai trong d& tinh todan nhuw sau: Tinh mé_meh tir dong

‘€0 vA momen, theo sy bam gitra 18p vé#i mét dwong truyén dén chi tidt dang nghién
ctru, sau d6 1y nidmen c6 gia tri nhd hon d& dwa vao cic cong thirc tinh bé&n. S& d7f

lam nhr vay @& tranh thira kim loai v6 ich. N&u mémen truyn tir doéng co xudng

chi i€t 1on hon mdmen Linh theo bam lén thi chi tigt dy s chiu tai trong bdi moémen

tinh theo bam, vi momen cda déng co thira ra chi d® quay tron vé ich cia banh xe

" chii 4ong chir khong ting thém tdi trong 1én chi ti€t « Néu amomen tinh theo bam
. ién 1on hon moémen clia dong co truyén xudng thi chi tiét chiu tai trong bii momen
cia dong co truyEn xudng vi trén thye 8 trong trwong hop nay khong sir dyng hét

ménien tinh theo bam. . S ' : - :

Mémen truy&n Hr dong co xudng tinh theo cong thire.

M ="M,y - 00 \ o (2.17).

Trong do :

M, gy — Momen xoén lom nhit cla déng co (N.m) -
i-= Ti s8 truyén tinh tir ddng co &&n chi tidt tinh toan.

» — Hiéu xuilt truyén lyc tir dong co d&n chi tiét tinh toan.

Momen® tinh theo diéu ki¢n bam, | ‘

: - X . Pyye. Tax

» |
Mo = —p5— /3440,:/ e

Trong d6 x — S8 lirgng banh xe c;hﬁ déng. ...

‘ Pgx — Tai trong thing dt’mg’ ma bhénh xe chﬁ_d(}nglchiu dwng (N).
¢ — Hé s6 bam (0,7 — 0,8) Y -
rpy — Ban kinh clia banh xe chii d(}n~g (m).. ‘
'i . Ti s6 truyfén tinh tir chi tiét dang tinh toan d€n banh xe ¢hi déng;

¢ — Hi¢u suit tray&n lyc tir chi ti€t dang dén banh xe chi -déu‘g tinh tqan.
2. Tdi trong tinh todn dang cho cac hé thdng khae. '

- a) Ch& do tai trong tac dung lén co cfu phanh : Chon ché do tinh todn cho eo
ciiu phanh phai cht y kha niing phanh xe vé&i higa suéit crrc dai, nghia la khi sir dung
toan b¢ lwe bam ciia banh xe khi phanh véi dwdng, dén khi trugt 1é hay gin trugt
l¢. Khi 46 mémen phanh ciia banh xe pr co gia tri.. o

e o
Ll)_‘s_i ox - @ ’“_*zzs;y/
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Ddi vai 6to hai «au moémen phanh phia treoe M pe Vi momen phanh san duge
xdc dinh. :

M, = w.be.—%'I—‘;g- (b + eh))
‘ 2.19)
mo

M, = ¢ R, .

p2 (a — ¢ .hg)

Trong d6 : 7 L Pfl"tn lre thing dérng cfxa duong tic dyng ién Obzmh xe.
L, h. a, h — Chi&u dii co s, chidu cao trong tAm xe khodng cuch cla ciu
trede,va clin sau dé€n trong tam. xe.

g — (ria tdc trong trirong
1, —_ 1@ s6 phan b3 fai trong.

L M, | :
Né#u t7 18 ‘ﬁﬂ = const, phanh chi dat dwgc hiéu qui cao & mot gis tri @, nhiit

dinbh. H¢ s8 bam «,6 pham vi thay ddi 1om (0,5 — 1,0) cho nén trong tinh toan thwring
chon gia tn trung binh ¢, = 04 — 0,55. Khi phanh vai cirng do- cuc dai trén dwong -
coe < ‘fw banh tridc bi khéa cirng va trugt lé xe mit tinb dan hmng, con ¢ > b
thi banh sau bi khoéa ctirng troéc. <

Khi ®4c dinh aé bén clia cdc chi tidt thude co ciu phanh va din dong phanh ]

- leai khéng ti dgng thwdng chon: Lyc dap clia chan ngudildi xe khodng 1500N, lirc tay
kéo khodng 800N, con ddi véi xe con chi chon trong khoang 40309 cac gia tri ké trén.

Ddi voi loai din déng tr dong, lqc tic dung 1én cac chi ti€t din dong chon theo
trl 88 cure dax twong rng véi ap sudt khi hoic chﬁt long trong cac mlanh lre.

b) Tai trong tic dung 1én he théng treo vd clu: Tinh tosn bén cho cic chi tidt
ctia he thﬁng treo va dim ciu theo tii trong cre dai P .. khi xe chuy&n d¢ng thong
qua tdi trong tinh P, dd bi¢t va hé¢ sd t&i trong dong Ld. ‘ :

Pmax Onax = ‘ :

‘Trong dé ¢, , o, — Ung suét cye dai trong cac chi ti&t he thdng treo va ung,
‘sufit tinh. '

("ng sudt clia cac chi tigt thu(‘)c b¢ phan chay xe duoc xde dinh imng téi trong
tac dung clia cac khdi lwrong duwge trec va khong dwge treo. Khi xe chuyén dong trén
dwérng bing phing, tai trong tac dung chi yéu.la tr khai lwgng dirge treo, con trén
drirng g ghe, tdi trong va {rng xufit trong d&m ciiu chi v&u la i trong ddng tir cac

khdi hrong khong duge treo.

Thue nghiém chung to ring K, téng khi do cirng ctia he théng treo va tde d¢
chuy®n dong ting, va tdi trong ciia néd gidm. Trong digu k:en 16 hoat dong binh
thu'érng tai trong déng cuc da1 it xuit hi¢n.

23



P& xac dinh tai trong do trdng llruug bin than ciu sinh ra, ta chia c?iu ra
lam nhidu phau (khoaug 8 —'12 phiin) vi ‘xdc dinh khéi Tweong clha moi phin: Tdi
trong dong cha mdi phiin xac¢ dinh theo cong thire : ‘

d | | ,
L Pg=mg | (2.21)

’ d i . .
‘Trong d6: m; — - Khéi lu'ong clia tu’ng phiin —d—‘i— gia tdc thiing dimg cda ciu :
. :
¢) Tai tr()ng tac dyng lén he thbng lai : tinh toin b&n cho cac chi tiét co clu ‘
14i c¢6 thé theo cac ch€ d¢ tii trong sau: o :

— Mémen cuc dai dﬁt 1én 'vanh tay lai |
. ’\d = P, R ' B ‘ _ .
Trong d6: P_ - Luwc cyc dai dit lén vanh tay lai, thuwong chon cho xe tii

max

" nédng va trung binh khoang 400 — 500N, con cho xe con la 150 — 200N.
' R — Ban kinh vanh tay lai.

.— Lyc phanh cyre dai tae dung 1én m¢t ho#c baibanh xe din huéong khi chay trén
duwong co hé s8 bém ¢ = 0,8 — 1,0. Theo so {16 hinh 24 cdc lu-c P, va P, xdc dinh.

t
m
P = be¢ ——

m’ : ) : m | ’ .
g P ‘
* 4 2 ) l% | SR YEES)
. - B - m
N | ] - ) ' Py=Z,9 —
n | c
P \ 4 7 ' . . :
— Tinh theolyc va ddp Ién

cdc banh xe darn hwéng khi xe

N &, , qua cic doan duong g8 gh. Tri

L 88 luc ngang tac dung lén cac
Hinh2 3 e chi ti®t co cdulai khi xu#it hién va
. . *

S E ) d4p phu thude viro tde d¢ chay xe.
By e

0\“ B

CHUONG 3,
LY HQP
z\// J % [ ‘3?{
. Cang dyng, phan logl, yéu ctu

1.1. Cong dung

Ly hop 1a mét co clucé nhlém va ndl va cht dong co voi hé thﬁng truyén lwe.

Ngoai.ra ly hgp con dwge sir dung nhw mt)t bc) phan an toan, nghxa 13 no co the tu
dong cit sy truyén ddn khi mémen qui mirc qui dinh,

24



1.9. Phan logi , '

= Theo cach truyén mowmen xodn co ly hop ma sat (loai mot va nhiéu dia, loai
16 xo nén bién, loai 16 x6 nén trung tam, loai cang tach ly tdm va ntra ly tam), ly hop
thiy lec (logi thuy dong va thiy tinh) ly hgp nam cham*di¢n, ly hop lién hop.

— Theo cich didu khidn ¢6: do lii xe (dap chin, loai ¢o trg le thiy lvc hodc
* khi), loai tw dong.

€

Trong cac loai ly hwp trén, ly hop loai ma sat dwge st dung nlneu trong 6to
vi n6 ¢6 nhigu wu didm.

1.3. Yéu clu

— Truydn dwge moémen xcda lon nhdt cha dong co mi Lhénd bi truot twng
bt ctr ditu ki¢n nio, mudn viy mémen me sit sink ra trong ly hop phdi lon hon
‘moémen xodn cla dfng co. :

‘Mx =z B. Me max A -

- AN

Trong d6: M, — Momen ma sdt sinh ra trong ly hop (N.m)
Me max — Momen xoéin 1on nhit cua d(fmg co (N.m)

B ~ H¢ s& dur trir ctia ly hop (phii lom hon 1)

— Khi ndi phdi ém diu d& khéng gy ra sy va dép trong h¢ thdng truy®n luc.
— Khi tach phbai dirt khoat d4& dé gai 3.
— Momen quin tinh cla phin bi dong phéi nhd

— Ly hop pbéi lam nhi¢m va cua mét bé phén an toan, do do hé 50 du trik
phai ndm trong gioi han.

— Dige khién thuan lgi.
— K&t c8u don gian. \
— DBé&m béo thoat nhié¢t tdt. >

2. Phén tich két cau bd li hgp.
91. By li hop ma sit

Phb bidn la loai li hgp ma sét kké. Bo li hep mot dia (hinh 3.1) c6 16 xo nen
bién dugc sit dung rong vi k&t cBu don gidn, dim bdo thoat nhiét tét, thudn tien cho
bido dudng va sika chira, dwoc s& dung trong cac xe zil 130, volga M24.

_ Nhung néu momen quay truy € qna bo li hop qud lon (700 -- 800N.m) d& gidm
d\r(’)"ng kinh, ngudi ta tang 8 lugng dia, thwong la bo li hop hai dia, 58 dia tang lam
k&t cdu bo li hop phie tap (hich 3.2) \e‘i tach kho dirt khoat, dwgt sir dung trong céc
xe gidi phong CA-10, MAZ 500A. ' :

%0
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Hinh 3.1. Bo li hop mot (ﬁﬂ,}l. Binh da. 2. d%a bi dong. Hinh3.2. Li hep hai dfa.’1. Banh
T3 Diaép, 4. Lo 3014, 5. Lo xo ép bién, 6. V& li hop, . da, 2. Dfa bi déng. 3. Bia ¢p
7. Vongbi ti, 8. Lo xo hdi vi, 9. Cang cua, 10.Chot, 11. Cang =~ trung gian, 4 Dia ép chinh,
tach, 12. Vit diéu'chinh, 13. V4 ngoai, 14, 16. Thanb lin, 5.6. Lo xo ép, 7. Phifn ti, 8.
15. Ndp che duéi, 17. Truc li hgp, 18. Moaye, 19. Gidm chin. Vongbi ti, 9. Cang cua, 10. Cang

< ’ oo tach, 11. V4 li hop, 12. Vit truy@n

lige, 13. Lo xo tach dia ép.
Trén xe 6t6 ho MAZ va SKODA thuong sir dung li,hq'rp 616 x0 ép trung tom
(hinh 3.3). o | | |
Li hop c6 16 xo ¢p loai dia dwgc ding trong xe VAZ2101. Bic.didm la 16 xo ép
loai dia lam luén nhiém vy don mé, do d6 k&t cdu don gidn (hinh 3.3).

Thong qua mot 8 kit cfu li hop ciia cie xe, chiing ta so bd c6 mot sd k&t

luan chung. , . , . .

— Cdc tim ma sat dirge gin 1én dia bi déng biing dinh tén. Trén dia bi dang
¢6 cdc rinh s& hwdong tAm, chia dia thanh nhi®u phin vénh so voi nhau 43 ting do
dan hai, ting d¢ ém diu khi dong ndi'li hyp. Két ciiu cia dia bi déng mdng, nhe d@
khi ngét 1i hgp dwgc rirt khoeat va quan tinh nhd, Co hang 1§ q& gén d8i trong nhiim

can bing dia khi ¢in thi&t,
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— Dia ép quay cunyg v&i banh 34, ¢é nbigm vu truy®n cdng suit vio mit ma
sit cGa dia bi dong, cho nén b phai ndi véi banh da tnéng qua cic viiy noi chog tach
(hinh 3.1) chdt ngang (hinh 3.2) hodc baldng (hinh 3.3). Dia ép day, ¢o trong Luong
16n d& nhiét tir cic b3 mit ma sat truydn nhanh vao trong ;d?a ¢ép rdi thoit ra khong
khi. Trén dia ép cé g diin hwong d& dinh vi 16 xo ép va gir 16 xo khong bi viing kh1
guay, gitra 10 xo ép va dia ép co vung cich nhu}t d@ ting tubx tho ciia 1 xo,

Hink 3.3. Li hop ¢6 1o xo ép trung tam.
, 2. Ban dap, 3. V4, 4. Cang tach, 3. Lo xo trung tim. 6. ()ne truet.
ng ¢é bx ti, 8. L2 xo tach rizt khoat, 9. Bz bj dong. 10. Binh da

4. Noi li hep : b. .\l"r_ H ohegp . Lo xo dia
Hinhk 3.4. 1i hop co 1o xo ép loai dia, ;
1. Banh da, 2. Vo, 3, Dia ép, 4 ~ 3. Vong i, 6, Lo xo dia; 7, Dja bi dong, 8. Ong bi i,



— Trong quit trinh dong, nght i hop, cac tim ma sat bi bao mon, Lun khodug
~ 2ich giia \,b‘ﬁrbx ti vd dAu cang tich giam di. hanb trinh tir do clia li hep gifm xuéng,
T T qua trinh déng hoc clia Ii higp xdu di, do do

_ S trong 1i hop phai ¢6 co efiu didu clﬁ@
4N 4 duy tri khoing cich néi trén ding qui dinh.

s 5 : R

2.2. Li hop U tam.

Z AN Z o Trén xe Xakomat (Tay Bire) co lip bo
4t "“CJ ] 1i hgp mot dia kiéu li tam (Liak 3.5), didu
'\ .\ g i , khi&n. ngét ndi dong theo dy bidn thiéw
N ez I N . t8c d¢ goc cta déng co. Khi'tde do goc cua
. o 67 truc khuju ting t&i 105 rad/s, lie 1i tam lon,
————— i con lin 3 viing ra thec ranh trén dfa ¢p 2 va
T N2 ~ mit vat trén v6 4 ép chit dia ¢p vao dia by
4l . t?j 03 | dé;zg 1 -vix 'i)a’ml-l da. Khi tde d? goéc ‘g.iém
12 S S duwdi 105 rad/s 1i hop ty ddéng ngdt. Ngoai ra
et con c¢6 li hop mot dia co 1o xo ép C phuc
vu cho thao tic chuyén s8 cla hop so.

 Lresnue -
<

- Uu didm cha li hep loai nay 1a khéng

i‘ 36 sy trugt khi dong co quay nhanh. Nhing

. - k@t céa phirc tap vi phdi ldp thém mot li

Hirh3.5. Li hop xe Xakxomat. 1. Bta bj dong hop phu va mot ]('ho’p ot chl‘e‘u, 6 d;é truyén

3. Bla ép. 3. Con lin, 4. V3, 5. Binh qa, ~moOmen theo hwong ngwoe lai khi pnanh
6. Khép mét chibu. béng déng co. :

2.3. Li hop di¢n tir.
C6 bai logi: hdn hop sit tir va khong c6 hin hgp sét tix.

So d8 li hop khong c6 hdn hop skt tir clia xe Mécxédec & hinh 3.6a. Ngudn dién

~ tir ¢ quy va may phdt qua chdi 1 va vong 2 vao cuén day 3, tao lén mét tir trirdng,
hat chit phin ¥ng 4 vao 15i 2 Momen xo0én cia dong co truydn qua 15i 2, phén vug
4 d€n truc thir nhit 6 ciia hép s8. Lo xo 5 la 42 nght li hep. Uu didm cia logi nay la
k&t cdu don gidn, dd tr dong hoéa qua trinh didu khidn. Nhuwoe didm la phai ding
sdt nguyén chdt d& ché tgo 15i va phin irng 4% dam béo ngit li hgp dwge rut khoat. -

Gin day li hgp c6 hdn hgp. sét tie (hinh 3.6 b) biit diu dwgc sir dung rong rii.
S&t tir gdm c6 bot calinol skt hogic thép hep kim. Lai dién tir 2 (phén tir chii dong).
¢6 cugn diy 3 gén trén banh da 8. Phiin wng 4 ndi véi trye 6 béing then hoa, khodng
khong gian A = 0,6 — 0,8mm chira diiy hén hep sit tor. Khi quay, bot sit do lwe li
tAm viing ra phiin ngoai. Cho dong di¢n (céng suilt 50—60W) vao cudn giay 3 (thuge bo
phan chi dong) tyo nén mot tr trwedng hat cac bot sht, ndi lién 18i 2 véi phin tng
4, lam quay tryc hop 88. Mémen phu thyéc vao gid tri cuong d¢ dong dién va khe ho
A la noi chira bot sit tir. Cu didm cia logi li hep ndy 14 Khéng phii didu chinh, cic
m{t ma sit hao mon it. Nhwge di¥m 1a bo phan bi dong c6 momen quan tinh lon.
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Hinh 3.6. Li hop dién tix
a) Khong c6 hdn Hop sit tir, b) C6 hdn hop sit tir, 1. Ch&i quét, 2. Loi dién ti,
3. Cudn diy, 4. Phin tng, 5. Ld %o, 6. Truc hép s3, 7. Vong gép, 8. Banb a2,

2.4, Li hep thuy lue. :

Co6 hai loai thiiy tinh va thiiy déng. Loai thr hai dwoce sir dung nhida trong 6to
hi¢n dai. ~ ‘ : ~

So d8 1i hop thiy déng & hinh (3.7a) : dia bom 1 gin véi true khuju ddng co,
dia tudc bin 2 gin xoi truc hop 88, C& hai dia co céc canh hwong kinh (hinh 3.7h).
Ch#t 15ng tuiin hoan theo riinh giita céc cinh. ,

- So v&i li hgp ma sat, thi kich
thudc va trong lirgng cifia li hep thay
d4ng 1on hon, nhing trong lireng tean
bo cla 6td khong ting vi céc &fa bom
13m ludn nhiém vy clia banh da.

Khi déng co lam viée, 4fa bom
quay, do lirc 1i t4m, chilt Iong chuydn
dong tir thm voi tdc 48 tuyét di-V,
theo céc canh ra ngoii ria voi tdc 4o
tuyét d3i V, (Va > V,) (hinnh 3.12)
bin vao canh tudc bin, bujde dia nay
phii quay then. Ch#t 1ong ti€p tuc di - .
chuvéh ;t;‘r ria vao tam dia tudc bin a) Ser 4@ U hop thiw hye b) S 40 \'énqti?b riia bo

. - ' : . i hop thay hec.
vi sang dia bom, chu ky tnin hoan Hinh 3.7. So d3 }i hop thiy dong
dwoe 14p lai. 1. Pfa bom, 2. Tudc bin

T 7
‘ 7

v~

l

@
—
QY

kBt cBu b to : P

.



Momen quay & truc dia pom bing hiéu mfbmen xung lwrong trong mot gidy clia
chit lcmg khi di ta v& dx vao dfa bom.

. My = --(R,V,cusa, — R,V;cosa,) : (3.1),
. , g 3 ~

Trbng a0 & khéi lwgng chit 10ng chiy qua cic cinh clia dfa bom trong 1 giéy;

8
Ry, Py — bin kinh & di®m ra va di®m vio (m) &, &y — Goc hgp thanh gilra tdc ¢ -
tavét ddi v, " voi tdc dé theo uy, u,. Con W, W, la toe d¢ twong ddi.

Vi tde do tuyet d3i cta chit 1ong di vao va di ra dia tudc bin bing téc 40 tuvet
46i ciia chat 16ng &i ra va di vio dfa bom cho nén momen quay ciia dia tudc bin M,
b&ng mOmen quay cta dia bom M. :

My = M, - G2

Khi chit long tudin hoan theo céc canh thi m(‘)t thn cong sufit bi tieu hao do
ma sat va do va dap.

N, = N; + N, | . (3.3)
Trong do N ;, Ny, Ny — cong sudt dia bom, tudc bin, t8n hao do ma sat va va dap

Hi¢u suft truy®n cia li hep thiy lirc.

N M..n n ‘Dg — n ' :
Ng M,.nm; n - iy .

Trong d6 : n.,.,' ng — sd vbng 'quay tu'ang ¢rng clia dia tudc bin va bom.

. .
Bai lugng ————x,—~——'-r— 1a d() trm;t cua dia tude bin so voi dla bom khi 6td bit
B

diiu Jehdi-dong tai chd, dia tude hm chwra quay (ny == 0). Trong qua trinh ldy da, téc
d0 quay ciia dia tudc bin cang gin tdc. do quay ciia dia bom, d9 truqt cang giam, hiéu
suiit truvén cang ting. ’ .

3. Anh huéng cba bé li hgp dén sy géi $6.

Khic voi cic may méc tinh tai, s sang s6 ddi clip téc do & oto dwge thue hién
ngay trong hic xe dang chay va dong co dang lam viéc, chinh vi vdy ma xuét hién
lrc va dap (hay con goi lyc xung kich) khi cac binh riing khéng ¢6 cung mét téc d¢
goc gai vao nhau. Sy cat bay ndi bd 1i hop ¢6 dnh hwdng rét lon dén gia tri coa luc

sva d4p néu trén. '

Hinh s8 3.8 trinh hh} so 46 qua trinh gai 56 (binh re’ing 4 &n khap v&i banh
"riing 3) ma khéng cit bo h hop.
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§
Hinh 3.8. Qua mﬁn git 53 khong oft by IY hop.

Kai céc banh ring 3 va 4 chwa gai v&i nhau, truc A ¢ tde

4¢ goc 1a o, (theo di
quéin tinh ciia tay s8 cii), lac bit d2u gai s3 bin 48i thanh o

vi kéo tryc G quay theo

vm tdc d¢ géc—;— (*) (xem nhw tryc A din déng tryc C). Nbung khi di gai hodn

toan va dn dinh thi cd he tuﬁng d¥u bi tryc B din dong, do d6 truc C c6 t8c d¢ goc 1a
- (**) Co thd tom tit didu vira trinh bay bing bing 3.1.

1:2
' Bing 3.1.
Chwa gif & Bit 8du g 56 GAi xong
‘Tryc A w, w,
, wg ‘ “m
Truc C . - ”{‘
g 13

. Dung béng trén d& thanh lap cac phu'orng trinh mOmen xung lirgng 44i veri
céc tryc A, C.

. D&i voi truc A _
P. r4 t o ], (0 — w,) 3.3)

Trong 46 : P lm. tac dung. I, bin kinh banh ring 4, t — thoi gian gai s8,
J. — moémen. :

Bai vii true C (trudng hop khong efit bé If hgp nén phai tinh qui dfm I, I vé
truc ds)

P.r,.ta(.lm +J:).i{’g.(..‘_1";.._,‘2°;)

T 343

:.—(J_+J,i.(f!) (om - 2 = 5¢)
'

Iy Iy

(*) iy, — ¥ 5@ trayén cip binh rang 4-3  (**) i)y — t7 s8 truvén cip banh ring 1-2.
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Trong d4¢ r; bin kinh ting 3, J, mdmen quin tinh banh da, J,. momen quin

tinh 1i hop, en tdc 46 goc banh dé, r, ban kink banh ring 1.

(3.6)
Nhan hai v& ciis bidu thirc (3.6) voi =2 | ;
) ' o r3 :
. P
Por,t=( +J3). | om 2. D0 (.‘_‘.1.3‘.4.\]
| ry Um +“l) [ T @y |
Trong 46 : '
: l v E..’_p ™ I!.
Py
- k8t qui cudl cing - - |
‘ Porg.t=(, + 7). (0 - Iy ~= oy . 1)
So sank vé&i bidu tawre (3.5) rit ra phirong trink
_ . Joo oy —w) = (g + J)). (o - iy — o . i)
va gidi dwoc: ! ‘ :
(Jm <+ J‘L) . lh + Ja . @,
@y T — :

T ¥ DG =T, o 37
Pua gia tri o, thay véo bidu thire (3.5) tim momen- xung lu'orng
J W+ ) ey — e, )

(g + 3.3+ 1,

P.ry.t =

Truéng hop ¢t b6 i hop thi trong hidu thire (3 9) khéng con thanh ph&nJ nira
do d6 momen xung lugng la:

Pt = L JRR A lh(u —e 1) (3.9)
JI lh + J .

" Chia hai bnéu thirc (3.9) va (3. 8) v&i nhan ching ta ¢6 ¢

‘ : J
) i -
pr.v — "i [(Jm + Jl) ) ilf + Ja] . (1 * Tn-i_) " + m
Pt - (Jl.i: +Ja)("m + 3 o (i' + J ) (1 Jl N
: | (egr)r ) o
: ‘ I m
viJ; <J_ nénd&cho dé so sanh c$ the xem -‘-]'!1- la 83 vo cung bé vi bd qua, két qud |
m .
thu duge. , ‘ ), '
B :
| Jﬂr\ .
- e
lh + Jg

J J, Pt
Ciing vi J (J chonén—-———> J stt\sﬁp‘ <L



N ' I j (S
tr 46 anh blrfmg khOng 18t toi qué trinh lam @ @, My J
vige clia 6to. o y —

ta xét 45 thi quti tfinh ting t8c cna 6to (hinh 3.9). o | ' ty

-t

.
~
Bte . ) ¥

D)eu d6 cho ta thily ring khi gin 88 mh cit bo N hop gidm dugc hire va d4p.

- Khi 44 str dyng ding quy trinh gai s8 cét b li hep va con mudn gidk lyc va’
d4p thi ta phii nghién otru d€n bién phap k&t ciu (xem bidu thirc 3.9y.

-. ~— Gidm mémen quan tinh bo phan bi d9ng cua b li hop J;.
Trong hop s dung cac bo ddng tdc d& hidun s(S (o == oy i) gidin xuﬁng 0 (trwong

R hqrp i twong).

4 C6ng tregt sinh ra trong qud trinh déng ly hqp

4.1. Qud trinh déng li hop. S .

Khi déng li hop phiin chit dong clia lj hop quay véri t3c 46 goc wm con phiin bi |
dong quay véi téc 40 w,: Trieée khi dwoc ndi lidn thanh 1 khdi do c6 sw chénh léch
v& téc d9 géc wm = w. nén giita phiin chd déng va phiiﬁ bi d¢ng bao g‘ior ciing sinh ra
sur trirgt (nh#t 1a khi khai dong tai chd o = 0). - 3

s w

Hié¢n twgng truot sinh ra eong ma s4t, f"r . L ?
phén céng ndy s& bi€n thinh nhigt nung noéng v
cdc chi tigt, lam gidm.hé¢ s3 ma sit ciia li hop,

Bé nghxén cira qué trinh trizot cua li hap" a b' Tc y

Sﬂ M w'

Khl khdo sat s truwot trong qua trinh ont um s

- #ongli hop chiing ta xét trong hai treong hopsau: . 100 )

\ - 40400} “n
a} Béng 1li hop 4ot ngot e b ' \M, |

6’ tru'img hgp nay ngudi lai a8 dong e ,
quay vé&i tc do cao, rdi 4ot ngdt thé ban dap w, .,
' (kng voi &idm b trén 45 thi). Viec kbhoi dong ~ 7T -
,dong co nhw vAy o€ din d8n sy gigt 1om, dic 5"/

4

l
hiét 1a voi nhirng li hop c6 hé sd dir trir B lém oy a- 65 "b i 15 ic

| -
X

IR

, Qua trinh déng li hqrp khong cé lgi nhlmg Hink 3. 9. B3 thi qua trinh khoi dong oté
trong thue t€3 mot 86 trwong hop ngudi ta vin a) Luge 48, b) Th"fl té

str dung. .
. Trén 48 thi, gid tri ; 1a tc d() goc cha truc dong eo trawée khi déng li hgp va
o, lix t6c 4 goc sau khi dong hhqp (' cubi qné trinh truvt) Geoi h¢ 38 gmm téc 4o goe

" twong d6l cha truc dong cokhi déng li igpla K, -—>...._. , thi trnbﬂgluyp nhy K; =0,35 — 0 5.

b) Bong ki hop tir tir - .
Khi sir dung 0t6, ddm’ bao sz ém diu khi kh&i dgng la mot yeu ciu quan trong

Trdng trorng hop nay ngudi lai thi tir tir ban dap cia i hop cho xe chuyén ddng tir

-tir do. 46 g:m .gian déng li hop vi cOng truot trong trudrmg hep niy s& titug.
o o . - | 33 .



&

( ché d¢ nay heé 38 £; = 0,6 — 0,9
’ ﬁ& thay doi cia tdc A9 tryc déng co oy va trye U Dop ew . Khi khot déng dong
co tai ch® dwoe bide thi trén 45 thi (hink 3.92, b). . ~
~ Tai &i8m a s§ vong quay cla truc dgng co bit 43 ting. Thoi gian do k& tir khi
bit diu khai déng 6ty (diemb) d¥n didm s, khi 46" o = w; twong wng véi thoi ky
trixot 1i hop. Thii gian trugt t, phu thugc vac ch& @9 déng ciia li hep, gia tri cla ty
- (teng v&i khi khéi dongs tai chd) 6 the ldy nhir san : t, = 0,6 — l‘l‘gi‘ﬁy (khi déng a6t
o Sau 46 6to ting tdc, t3¢ db clia 6t0 =2 dat toi V, tirong wng vai t3c 49 goc
- ewe dai cla truc dong cold wy. ; . ‘ ' / ' .
~ T8e a6 goc w, 12 gia tritde dd goe I&n nhit cla trag/étong co & s8 vc‘)/ng quay
xic dinh hojc s3 vong quay:r@n ché ¢é sir dung ho hs_m ch€ t8c do trén cac xe tai,
ho#ic s6 vong qui dinh theo sir li cia ngudi lai. o - |
 Tai didm 4, 1i hop dwge md ra, nguoi lai gidm ga, tdc 49 ge cia truc khuju
gidm d&n o, Muc d¢ gidm t6c 49 géc ciia tryc d¢ng co khi tha ban dap ga va mé li
hop dwoc bidu thi bing he 8 K, — 2% Khae voi 'khi. lam vige bn dinh, tr1 83 cia
. .- ' ‘ i . l“ » o ‘~, . A .
K, n¥m trong khodng (%4 — 105)S ¥ . S li¢éu nay tinh & ch€ 49 nhiét dinh mirc clia dong
co xiing 6-xi lanh, cong sulit 75 md Iyc. Trong thoi gian t; (gifts difm d vi d) v& thei
gian ti&p theo ngudi lai ti€n kanh sang s&. Trwegc khi thi ban dap Ii hep nguod 14l ép
1¢n ban dap .ga d& ting s& vong quay ciia truc d¢ng co em, th¥i gian nldy @ng véi
didm e trén a5 thi. T8c d¢ cha true khifu tai dién} d6 la o, 5T gidm xuﬁng do Ii hop
bi «hém cing». e - B ' »
Thoi gian 1§ 1a thori gian trigt clia li hop khi sang s8. (f dibm g téc d¢ cua truc
dong co la »,. Qué trinh ti€p theo d6 ngwoi 141 tidp tye ting t8c 46 016 & cic tay s
ti€p theo. = | R
Tdc do v & didm d dat gia tri cye dai & 8 truy®n 44 cho 98 gidm xulng trong -
thoi gian t; d&n gi4 tri t3c'd¢ tai didm e. Khi li hop bi « him ctrng », tic 4o otd lai
" bit dfu ting. “ ‘f S ~ A |
o y ' L - Toan bo qua trink

@ Y ~ sang sO chifm thoi gian
N — D& xdc dinh oic

thong s6 co bin dgc trung

SS—

A 8 . wl ' :

————— ~ . , IR TEN

- ‘ - ¢ho cong trivgt eta lihop,
WM Muw “a ; e Lah s AR ap:
m i | af 7 .+ ngwdi ta khao sit 46 thi

m M 4 - s

Ma o - , hinh 3.10.
Truot ldng I5c 0

Clwhept o 1ot < @r linh . Oy fog, g — tde 46
i @ hy géc tryc khuya, truyc It
fﬁnh 3.10. So 45 tinh cl‘éng trurot ’?:P’ lﬁzodﬁmg:;::li;\:ﬁ;
) M6 hinh {inh tozn: b) B6 thi van téc goc. TRE ,d
) W ik Hnh foa 2 w0 1he goc tinh 1 Jp. J, sau khi ki

%



hop truwot; Jm, J» — momen quéan tinh ctn banh dz‘z va cac chi ti#t dong co qui din
v& banh da, mémen qudn tinh ciia 616 vi ro moéc qux din v& truc li hgp; Mm, M.,
M, — cic moémen ciia ddng co ; ma sit trong li hgp ; cdn chuy®n déng qui din v& tmc
i ‘hop.

Phdn A trén 43 thi 14 phiin chd dong, con B la phin hi d¢ng cla li hop va eic
.phdn ¢o lién quan t&i phén bi dong cha li hgp. MOmen quan tinh ciia 6t6 va ro mooe
T, qui din v& trye li hop dwrge tinh.:

Ja= (m, + m,
( )(1h‘p1a)3

Trong d6 : m, — kh&i Twgng toan ’b(fv ctia 0td
m, — kh&i lwrong toin bé clia ro moéde
— ban kinh ctia banh xe
in, ip, ip — 1y 88 truyEn hop sd chinh, phy va trm &n lge chinh,

Mémen can chuyén d4ng M, qui din vé truc i hep xdc dinh :
M, = [(m, + m,)ge + KFVY] % (3.12)
. Inlply ~ .
Trong d6 g — gia tdc trong tru'o'ng (m/s?)
¢ — hé s can cua dm’)’ng
K — h¢ s8 can khéng khi

F — dién tich miit chinh dién ciia 6t6 (m3) |
V — toc dd ctia 610 (kmyh),

: Cong trirgt cha li hop dwec xéc dinh theo phwong trinh

L 3 Tl
L= f M. dx : 3.13)

Trong 46 : M. — moémen ma sat cta li hop
' o — goéc truot.”

B¢ tinh toan céng tnrcrt c6 hai phu'mxg‘phap twong tng voi hal qua trinh
(I(mg li hop dot ngdt va dong tix tu'

4.2, Cac phwong phap tink todn cong iruwet

a) Phirong phdp thir nhit : Gia thiét qua trinh déng li hop 12 44t ngot. Trong
th&i ky déng li hop gid tri \'Im, M, M, khén;, Adi thi phwong trinh clia hé chlt déng
d()ng co li hgp (Phiin A) 1a:

hm~w+mw‘ (314

' C(’m phdn bi déng li hop 6td (phan B) i |
Ja(og — wa) + M,to = \ietQ ' (3.15)
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T*r hai phucmg tx inh trén rit ra du'qc téc 46 géc & cubi thei k}? fruot :

Jm “’m(Mc - Ma) -+ Ia“a(M - h'Im)
JaM. — M,) % .!,,(H -——-Vlm)_

'Cé.c ki hi¢a oy, @, » & hinh 3.70. . -

0 T

(3.16)

Tix cAc phwong trinh trén ta xdc dinh dwge thm gian trirgt eta lx hap to

. a(”m — “’a)
To(M, — M.) ¥ 1L.0L = My

Goe tru'qt a durge xde dmh theo" phu'cmg trinh :

ty ==

(3.17.)

‘ : a == oupl,

& ddy : ay, — t8c do -goc trung bink khi frieot.
k : O — Wy
T T o
' ’0»5 Jm Ja("’m - “’a)’ ’

COng trirgt trong thdvx ky d(mg ly hq-p dot ngot s& 1a : ; ) KR

LzM M Jm-’("’m"""‘":)’
S 3 TaM, MM.)+J,(M ~Ma)

Dggh ==

(3.18) }

3.19)

'b) Phuong phdp the hai. ) ' B

Phirong phap. nby tinh toda dén ctc gmx doan thyc t& clia qué trinh dong 1
hop, bao gom : v :

: — Giai doén 1: T&ng mémen ciia h hop M, khi d()ng h ho'p tr O dén M.. Khl
46 8t4 bt dliu khéi ddng tai ché. . ,

— Giai doqn 2: T&ing mbmen cua 51 hgrp M, d¢n gui tri khong cé sy tr\rqt
ciia 1i hep. e

Céng ciia d{mg co & giai doan diu voi thdn gian 1, 52 titu t6n cho sy trmyf

t

\z mmg néng li hqp, dtrqc tinh pﬁng cong thirc. . , v
i ‘ L’“M "’"'—"—"""'—.__2—”. tl | -

COng ciia dfng co & gun doan 2 voi thei gian t, dt‘mg dé ting t6c d¢ true bi
d¢ng cia li hop va db néi' chéing voi he cin chuyén ddng caa ot4. ’

G:é triclia cOng mrqrt trong’ giai dogn 2 c6 thd tim du-qo tir cdng thirc.
' S ¥ 2
Lz =y Ja(om ‘,’ @)* + 3 M, (“’m - ”t)tz

Cong tnrqt toan bo cia i hqp la

L= Lat L= Mo = “" (3+ “3%") ¥ Shlen—st @M

- v



Khodng th¥i gian déng li hop 1, tinh nhw sau

M
t, e
K
- Khodng thoi gian t, theo cong thire.
| A
VR -

& day K — hé s3 ty lé k2 dén mirc d(} tang cia mamen M khi déng 1i hop.

B8i voi xe con K =" 50 — 15 OES’—E-

.
-

P51 véi xe tii - K = 1.;0«-740%‘_‘».

- Gid tri k lon u'ng vai nhitng xe cé ct‘)ng sufit riéng lom.

va: . A = V2, (om — @a). (3,213

T(Sc d6 goc ciia truc d()ng co khi dong ly h(rp c6 tké c8 dinh bing mu &b Una
- y&i mémen xofn lon nhit clia dong co.

_ Tir céc cdng thirc trén cho ta thay gia tri cong trm;t té‘m@, lén khi téng gaé tri otz
hiéu s3 (om — @,). D¥ gidm cdng sudt trugt (tu-c la gidm su mai mop che cac 8 iy
_ sat ciia ly hgp), ngudi lai xe cin gidm gia tri cla hidu 30 (on — o). Hidu (s - o) Hn
nhdt khi khéi déng oto tai chd. Khi d6 w, = 0. Khi tiing khdi lrgng cia 6t6 v oia
doan xe thi céng trigt ciing ting. Khi khdi dong 010 tai chd, d& gidm cong tooyi,
nguwdi lai xe khéi ddng oto & s6 truftn thilp, s gidin dugc gia tri cla modmen cia vul
din v& truc li hop. :

5. Co s& tinh 166n thiét ké bs ki hgp. - -
. 5.1. Xdc d‘mh léi trong |

Hmh 83 3.11. trinh bay so d6 bd 1i hop cé phi2u dfs na sat, dira trén digv *
'ctn biing mémen » quay ¢6 tht xhe dmh 1hi tmng d? tinh toin thidt k€ by Li h;r;,

: 4
1
: #
LM e e ®‘1€’9 “’"‘L o
s \’{) w'llwi*z"w" {“ i- S
.{. O O; e i!/!{‘
‘f{,n‘ f L_J(? j{?
R TR N Y
-

Hinh 3,11. $o 43 hioh thénh va can bing momen quey céia bd li hop. -



vl et i e M LS S S S et
1

M6men xofn 16n nhit co thd & truy@n qua bo li hop. -
| M = 6 . Me ux j

Trong d() Me max — Mémen xoan l¢n nhit cla dﬁng co (N.m)
- B — Hé s8 du' trtr cta bé li hop

Oto du lich 8 = (1,3 — 1,75) A
Oto tai khong c6.mode B =(1, 6 — 2 25)
Oto tai co moéc B = (2,0 — 3,00).

MOmén ma st sinh ra trong bo Ii bep. o | ’
| wq~— &.P.Rw. 7\/ o 62D
Trong d6 : }b -— He s0 ma sat. | ‘ ‘

P — Lyc nén tbng cong ién céc dia N

| R — Bén kinh ma sat trung binh, tircla bén kinh cta d:@m dit luc
ma sat tdng hqp (m). ¢ ,

— S8 ltrqng doi bé mit ma sat 7 ; | * _
[p;==2C+IB-1 1 g
3C — S8 hmng dia chi ddng.
B — S8 hrqng dia bi dong.

Muﬁn truyén dwgc mémen :‘Lo&n M phai ‘eht')a man didu kxen sau

J' A - Ml = Mm N )
va do a6 lu'c nén tdng ct)ng “cdin thigt lﬁ
i Pa;’-_..‘.‘w;!. - (&23)
~o !" R .

Tbm lan tai trong unh todn dung trong ihlét ké
b6 li bigp bidu thi dwéi dgng momen quay (B . Me mex) hiodc
luc nén P & bidu thire (3.23). Sau day la cach tinh ban
. kinh ma sit trung binh Rep. Gid thi€t mot doi b2 mit \
. 'ma.sét ban kinh trong R,; ban kinh ngoai R, co h¢ s6
. . ‘é‘ ma- sat |t va chm luc nén P (hlnh 3.12). -

g

B - : N
Hinh 3.12. So 4 tinh toan R,;.

Trén mét phin t&r vong céch tam O mt bén kinh R va cé d¢ day dR tac duug .
moémen ma sat dM; S S

Kde-w a.27R. dR. R}
. v S—
" Trong d6: ' ’

) Ap suat ' q‘='- :



Di¢n tich: 2xR . dR
Cénh tay dén: R

Méme'n ma sét toan ho:

Ml == fﬂ’ “’“(‘ﬁ; — f{?)\ 2xR.dR. R = P/ . p’. sy _.___..._‘_;._.. .

!

: So sanh vo&i bitu thie (3 27) trong trudng hop mot d6i bé mft ma sat (p = 1)
thu dirge bidu thirc tinh toan ban kinh ma sit trung binh nhu sau: |

2 (B =R

R, = 3.24
©= T @Ry - N
Ciing ¢o the six dyung. cOng thirc gén dung d& tinh toan
) ‘ R, . |
, \ Ry, = ...2...: \ : (3.25)

5.2. Bla bi déng

a) Thi&t k& so bé.

—~ Chon dwng kinh ngoiu VA dubng kinh ngoal cia diu k! ddng bi gici han
bdi dlrérug kink clia banh d& d9ng co, thuong chon so b theo céng th#re kinh nghiém.

D, = 6,16 \/ -Mfciﬁ (cm) (3.26)

S ¥ : P oang 1 e [V
M, ox — Momen xoén cuc dai clta d9ng co [N.m].

-C — H¢ s6 kinh nghi¢m
— Gt6 con C = (4,7) _
— Ot6 tai trong diéu kign sl'r‘dung binh thu'f‘jrzag C == (3,6)
— Oto tai trong dida kién sir dung ning nhec C\m (1.9)

. — Xéc dinh bin kinh trong 8y Ban kinh trong R, ‘A' bén kink ngoéi R, khong
&ege khic nhau qué lom, vi sy chéah léch ban kinh din d€u sy chénh léch tdc d¢
trwgt i€ tuyo va gdy ra hién tugng mon khong dBu cua vong ma sat k& tir trong ra
ngodi, do dé. ' .

| R, = (0,53 — 0,75)R,
gioi haun 0,33 dong voi d¢ng co cé vong yuay thip, gioi han 0,75 dang voi dong co
cb vémg quay cac.

— H¢ s8 ma sat # : He 38 ms sét p phy ihuoc vao tinh chit vat lidu, tieh tegng
b& mit, téc dd trwgt va nhi¢t 46 chs vong ma sat. Trong t{uh toan, d& don gidn, e
the thira nhin hé s3 ma sat chi pihw thude vio tinh chit vat lidu (xen bang 3.2).
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‘.Vrit ligu ch tgo tdm ma ‘lsét

LT o S Bing 3.2 »

'ﬂ!‘ﬂn lidu cids cde | " Hg o5 ma sht g : ‘p xudt cho phép
B2 mit ma skt + Khé Trong du. | @N. “")
Thép voi gang' | - o15—o018 | - o 150 — 300
Thép vGi thép 0,15 —020 | .0,08— 0,07, 250 — 400
Thép véi phéradé | - 025—035 . oov-oxs 100 — 250
Gatg voi phéra-as | ez .| e 100 — 250
"~ emo sa R 0.4 -_o.;s_ : p.oa—'o.ls_ ) 190 — 250

: . Thudng !hm)ng o bo h hqp ot dﬁng cdc bé mit ma sit thép viri phé-ra-db
&ng co he o8 i (khd) = 10,35, nhurng tinh d¥n céc dlBu knen nlnet do, tdc d¢o truot,
\ cho nén trong thiét k& lﬁy We=025~— 0;30 :

: —-Xﬂcdmhsﬁlm;mgddib!mitmsét Cbhaicach hoécchonpthcomm" |
k&c&ntmmgtv,ho&cwb@ﬂnhﬁeooongt ~
4 : P‘P Rtb cx"
mum P =zr¢n»mm
[q] ip mﬁt cho pbép ﬁr bing (3 2)
b == (R, R,) — clnéu ‘rOng ciia- tﬁm ma stt vh bidn thu'c két qua.

e B Memax
o g’ 21: . [q] b. B.b '

(3.27)

— Phiin then hon moay ‘o ciia dl‘a bi dong chon iheo truc thir nhﬁt cla th 36
cbcéctbamntiuudty P -

n — 56 hrqng moay—a, n = :Ei ‘ .
- 86 rﬁng then hoa clia moay-or N . A
D ~ Dwirng klnh ngn&:. o ‘
d — Dudng kinh trong
.h—-Chxéucaoeuarhgthohboa A
1 — Chiu dai ciia riing lbcn boa.j ’ _' R S o .
rw — Bén kish trung binh. - ' | ’
b vA ry — Chon theo bing (3.3)
0

fa




Bidng 3.3

: Bgng viug a IR . B LR
+ Than kbhai m : 05z :m
'+ Chi nhat 05 D—=ay 0,25 (D + d) |
‘ m =~ mbdnyn ’
b) Kidm chirng va bidu.chink. - .

° ‘.—-_Kp su#it trén b& mit ra sai.

A Qw;mrff‘ﬁ L (3‘25)
Trong 46 : P — Lyc nén [N] tind theo (3.23)
" R, — Ban kith trong  (m)
R; — Bén kinh ngoai  (m)
— 58 lugng d6i bE it ma sat.
— Ap xuiit cho phép bing (3.2).

. Vﬁu dxéu Llen (3.28) khéng thoa min phdi hieu chmh lm 8 ligu thlé‘ ké sa bo
R,, R, va B ho¥c chon lsi vat lidu d& co [(Q bep li. Ap-sufit trén b2 m#t ma sat chura-
‘@nb gis b8t kha ning ch¥ng mon cha bo li Ligp, vi sy hao mén con phy- thuge vao -
y&u t8 trong tdi cia xe, cho nén phai kidm tra lai cong trugt trén, mot dcm vi dign
tich b& mi§t ma sat -— céng truwgl ridng.

- Cong trugt riéng. |
. ; i L, _ , ,
1y == ' 3.29
| | = TR n \Do] | ‘ (3.29)
/
Trong d6: L, -- Céog trugt (N.m) hoic (J)
‘ L] — Léng trurgt néng cho phép (J.m—?) tra theo bang 3.4

B&ng 3 4
" Logt 515 | ' [l
— Ot t&} treng co trong (& dén BOKN 150, 000 — 450. 000 J.m~?
— S tai cé trong 81 trén 30kN X "400. 000 — 800. 700 J.iué
~ Oté du lich ©1.000. 000 — 1. 200, 000J,m™?

Twong tw cling phii hidu chinh <8 Heu hitt k€ so b Ry, R‘ vb p khi diéu kién
(3 29) khong tuée min. :

— Ung su.ﬁt dép trén ving clia then hoa.

by = L N LY (3.30)
, IARTH R o . ;
¥ -
;o F '.& Lia~h " %1
T ; i



4

I8

Troﬁg do - M, \Iomm quay lon nhit um dong co (‘\" m)
| g = - He¢ s dy triy clia hc) h hup
n - S8 moay o. ‘
2 =S ring then hoa clia ‘moay-o-

f X Bﬂn kinh trung biah (m), (xem phan a)

h — Chidu cao ciia riing then hoa (m) (xem phﬁh a). |
1 — C ﬁiéu daiclia réng then hoa, tirc la chitu dai cua moay o (m). .
B a  — He 88 tinh d%n sy phan bd téi trong khong d‘*u T ’Z-—~ 08
e ) [6,] = 30 — 40‘11N/m’ '

5.3. Bia ép.

M3i lin dong ndi bo h hop 4& cho xe chuyén hénh cégg truot sinh ra bi€n
thimh nhi¢t ‘ning ya nung nong cic chi tidt ti€p xuc véi dia bi d9ng nbu banh da,
dfa ép v.v... D& bdo ddn didu ki¢n lam viéc cho cac chi ti&t néu trén, ching ta phdi
khing ch€ d¢ gia ting nhxet d¢ AT sau mdi 13n khé&i banh, hojc sau mdi Lm cét n61
bd 1i nop, va db ciing ia co & a2 thxét k€ so bo dia ¢ép.

YLo
C. AT

.

m> - (331)

Trong 46" m — Khsi lwgng ciia dfs ép (k)
“ Ly — Cong trugt (J) | ’

; Y - Hé 88 xac (ﬁnh phiin cdng truot bxén thimh nhi¢t ning” nung |
noéng chi tiét. .

2.2B

DBdi vai ma ép trung gi&n Y == -—% -
Trong a6 : . - -

: (-—- P3i voi dia 'ép ngbéi v banh da Y == —)
/-
L OIB — s8 liro’ng/ dia bi dong.

. ] ) :
€~ Nhist dung riéng ctia thép va gang 182 +'500J/kg. d()

AT — B6 gia tang nhi¢t do sau mdilin dong n8ibd li hgp d& khai hanh, AT < 154¢:
3.4 Lo xo ép.

Pt tgo ra lyc nén P. cé thé st dung mot 16 xo hinh cén trung tam ho‘c nhidu
16 zo0 kiok tru b3 tri trén mot mng trbn co han kinh bing Ry Co s& &8 thidt k€
I¢ xo s;; ta gia tri lge nén N :

—
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R o4

Gxa thigt cé n 13 xo, d® tac ra mot lee nén tBng céng P 1én cac dia cla bo 1
3
hop thi bin th&n moéi 10 xo phdi chiu mQt lre nén N == ;I; va bi ¢ép di m¢t doan
f (hinh s 3. ]3)

\

\
—
-~

- <=

T

AASENY
t

) e

92P

Hinh 3.13. Lo xo ép cis bé i hop

Khi cét mé& b6 li hop, dia &ép dich ra mét doan S v nén {idp cac 16 xo0, do do

tdi tmng diing dé tinh toan thigt k& la" ‘
,\7 - 1,2P
n

(3.32)

Trong d(‘)ﬁ: P — Lwe nén tdng \,éng tinh theo bidu thue (3.23) (‘\T
‘ n, — 58 luong 1% xo. ‘
1,2 — Hé 88 tinh d€p 15 xo bi nén thém khi cit m& bo li hep.
Tinh tean 16 xo theo gido trinh «chi tidt may », ‘
5.5. Bon mé& (hinh 3.14).

“Mudn cit m& diwge bo 1i hop cin phdi e dung én cde don m& mwot lwe lon
hon luc nén thug cong clia cic 1o %o trong truong hep dia ép dich chuyln mot doand.
Gia thift c6 ny doa md, thi mdi don & chiu mot hwe @

.) B
Q= 22 (N) | (3.53)

nd.i
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, Lirc Q gAy ra mémen udn Q.1 va c6 thé
lam cho don mé bi gdy & tift dién nguy hiém —
A—A. Co st thlét kﬁ d(’m hé 1At 56 ‘tray&n

i= —;— phar thoa man diéu kxen dléu khnen va Lha :

" niing ch6bg--u§n

Trong dé

[au] == 300 400MN/m’

. Wu. MOmen chdng uén

'mnh 8.5, So a3 ci:ru_lxjc crm don mé
. 5.6. Ca cdu du‘;'u Ichu?n )

." Cé hai co cu thuong dwge si dung d dong mé& bo li hep, d6 1a diku khxén
biing co khi (xem hinh 3§ 3. 151!) va dxéu khi2n bing thuy 160 (xem hinh s§ 3.15b).

Y

. . @y, ,
‘Hinh 3.15. So 83 co ciu cuéu khitn b4 i hqp,
a) Bang co khi, b) B.’mg thﬁy Jye (trén hinh vé khéng the hién cac 16 xo hbl vi).

Sau khx 4% chon phu'o'ng 4n chﬂng ta phm thlét ké tinh to4n ti 36 h‘uyén i cla
co cfu théa m#n cdc yéu cln sau day :

— Phu hep voi cﬁu tao chung, nghia la cé chd 43 b8 tri céc hé dbh hky ‘
— Han ch& d&n mirc thép nhit =8 hrqng c&c khaa’ ma sat co khi 42 nang cao
hi¢u sudt truy®n hge. ‘ : o | .

4“4

N V . g

B . ; Lo
> L .
. o s X .



— Hanh trinh ban dap va lge tic dyng 1én bén dap bé L hqp phdi nim trong
phnm vi cho phép.

— Tux trong tac dung lén tl‘rng chi tu‘?t phéi. nho

-
I
I

Hinh 8.5
Céng thirc tinh todn tl s8 truyén):

— PB6i voi co c#u didu khidn bing co khi.

' c e

e a : ' '
‘.lcx-‘—];.ﬁ-.—f— . (3.35)

—~ Pdi v_(’rilh‘co' cku didu khidn bivn'g thiy lwe.
: o ‘ e a ¢ e d, .. R
’1."‘ "D i (dx) _ , (3.36)

Trong dé : d; d, lk dm‘rng th xi lanh thay lire.

* Ki¢m clumg vd du!u chinh : o

© _ a) Hanh trinh céia ban dap bo li hop.
~ B6i véi co ciiu didu khidn Bing co khi.
S = S.iox +AS=S. i+ AT L O (3.37)

— BGi véi co cﬂu diZu khié;: bing thiy lic
sbd“‘s‘n'*"AS"s"rL“*‘A ___‘_’_(‘1’.) - B3
L b d \dq,
Trong: dé Suq — Hiinh trinh tbngr cong ciia ban dap thong thuwong trong pham
© vi 150 — 180mm.

AS — Hanh 'trinh ty do cia him dup, thong thm’mg trong pham vi
35 60mrn

r

45



7

A — Khe h gnra diu don m(’y v& bac mér t‘aéng thuromg trong
' pham vi 2 — 4Amm.

S — Hanh trinh dich chuven clia cic dfa ép Bé dam bao rho bo 1i
“hop dwge clt md mot ciach dirt khoiat mdi déi bé miit ma sat
phéi co khodng cach 0,75 —1Imm, do &6 S=(0,75 — H.p (tmrg
d(‘; p 13 8 hrong doi he miit ma sat). :

L

¢

h) Lyc tic dyng 1¢n ban dap bé i horp
1,2P

P(’d — "’""“;" . 200\: ’ . E ’ ' (3-39)
1 .

Trong d6 : P.oL we nén tl’mg cong tac dung 1én cac dia clia bo li hop (\T) tinh. theo
cong thirc (‘%23) 4
12 — He s6 tinh d&n cic 1o xd Fep ciia b¢ li hop bi nén thém khi ciit mo.
i — T1 s8 truyén tinh theo cong thfrc (3 35) hoiic (3. 36)
' » — Hiéu sugt truyZn, lc.
— B8&i voi co ciu didu khidn héng co kbi
S a =9 = 0,7 — 08 |
— D&i voi co clu diku khidn bﬁng thuy lge.
owon-—-OS——OAQ ' '

#

c) Cong m& bo li ho'p ,
<) s < 301 (340)

- - \Téu A > 30] thi phal nghi¢n
) 3 _ciru thiét k€.hd phén trog lue.

' o d) Ki®m tra b&n cho tung
S Z i chi tiét (xem gido trinh «Sl'rc b&n
. . \éhhéu ». !

o o 5.7. Co ctu gidm chdn trong
: N bé li hop.

IANPAN M §N "+ Do thd gidm va dap tht
S5 ‘ \ , _%’ cac. dao doéng xodn cia tryc
_‘_/ 2 ’ L] 4 khuyu truy&n cho hé thdng truy¥n
AN \ i " lyc (hodic ngwoc lai) nguoi ta
A - A= S thigt k€ va lip ait co cdu gidm
‘ | . : : ~ chiin cho.bd li hop. '
Hinh 3.16. Co cdu gidm chin trong bg li hep: & ve phu'(rng dlén dong e
1. 8. Vong phe ra 48 ma sat, 2. Xu'o'ng sdt, 3. Tim op, hge c6 thd chia dia bi déng (hinh

4, Lb xo gidAm chin, 5. TAm ma sat giim chin, 6. Moay-or 3.16) thanh ba ph?in mé hinh

dfa bi déng, 7. Chdt ndi xuong sit va tim Jp. , N k
dia b Cong, . ¢ ‘ E ﬁ trong dwong & hinh (3.17).




A — Phin lign k&t v&i banh da elia déng =~ c

co khi déng n&i bo li hop. gdm c6 cac chi tigt ’( A 5
1, 8, 2,37 , ] .
B — Phiin ghn 1i%n véri hé ‘thdng traydn he

_ Hink 3.47. S0 33 dény lye
vl banh xe phia ‘sax, ghm ¢6 cdc chi tigt 6. hoc trong duong

( — Phin lidn Lut dan hb‘l gitra A, B g6m c6 cc chi tidt : 4,5

Khi truy¥n mbmen quav mdi lién h¢ s& la. Vong phe ra-d6 1,8 difn phin xv-rmg
sit 2, tam 8p 3 (lién k&t hiing chdt cirng 7)., 16 xo0 4, tim ma s&t gidm chin 3 va mony-o
6, do 46 n¥u xu#t hitn dao dong xodin thi 10 x0 4 vh tdm ma sat giam chdn 5 s¢ thu
hit nidng lweng dao dong vb di dén dap tit cac dao dong d6. Lo xo 4 gidm chin &
~ tlin 33 cao, vong 5 gidm chdn & tin s8 thip.

Co s& thi€t k& 10 xo gidm chiin 4 la xac dmh d6 cirng t8i thidu cla né theo '
moémen quay cue dai tinh & didu kién bam,
' : Gg.®.1 ’
Mppy = —%—% (N.m) | | (3.41)

lp » Ly,

-

L]

- Trong 46 : G, — Trong lwgng bam cia xe 6t6 (‘\’)

s , v — He 8 bam, thu'drng ldy = 0,8 e
rpx — Bén kinh bdnh xe (m) |

ip — TI 88 truy®p cla truyén e chinh.
i, — T1 58 truy®n 88 1 cla hop sd.
© Sau d6 chuyn ddi thanh lwe nén cho mdild xo.
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~ CHUONG 4

. HeP s6

I}-Crén‘g dyng yéu cdu phén logi
1.1. Cong dung
Bién 4di 11 8 truyen i va mémen xoén tir dong co xudng binh xe chd d(}ng‘

" nhim cai thnen dirirng diic tinh kéo clia ddng co cho phu hop voi didn ki¢n lam vide

ciia 0td. D& dam bdo tinh kinh &, ngudi ta chon dong co cho 6t6 theo didu kicn chuyén
ddng trén duwdng biing. .phing c6 mit dlwng cirng (f = 0,015). Nhu vdy, khi xe chuyén
-ddng trén cic loai dudng xdu (hé s& can dm’ng cao hn’n 0 015) phm cé hop s& d& t»ﬁng
. lyc kéo & banh xe chu déng (.

- Thay.d?h chigu chuyén dong cia ow (h(‘én va Ini). , ‘

- " — Cho xe du'ng tai ché mé khéng cﬁn«»tﬁt mév hodc cit bo li,hqp (vi tri 96.
khong «0»). : ’ _ -

' '— Dén d6ng hrc ra ngoai cho. bo phan cbng tac ddl voi cdc xe chuvén dung-

(xe co t&ri kéo; xe ¢6 thung te chut, xe xi téc, xe 016 cla tryc .. :)- : '

1.2. Yéu cbu ,

— Co dﬁy g 56 truyen phit hgp dé ning cao tinh niing dng lirc hoc va'tinh
néng kinh t€ cia 6t6. . - /
| — Hxéu sudit truyén luc cao, khi lém viée khOng gy ra: héng On, sang s8 nhe
" nhang khong sinh ra lyc va dap O cdc banh ring. -

— K&t c#u gon gang, chéc chan dé di2u khlén, dé bao dm"rng h"béc kiém tra -
kh: c6 hur hong ' . _ L :

!

1.3. Phdn loai

'— Theo phuong phap thay dbx ti 58 truyén bop s6 duqc chia thinh h()p 80 co
cﬁp va hop s8 v6 cﬁp

A

Hoép s8 cé cip lgl duqc ch:a theo |

— So 45 déng hoc gbm o logi truc c& dmh (kai trye, be tryc...) va loai hanh
tinh (mot hiing, hai hing...). - :

— Diy 4 s8 truyén,gifm c6 mét dﬁy ii 36 ,truyén (ba 33, b&n s8, nim $58...) v
hai ddy i s3 truy&n. -

— Phuong phap sang. 83 chia thfmh dxé‘u khidén h&ng tay hoéc te dong.

o HOP 38 vo cip lai. dwgc chia theo Hop 86 thuy lre {logi thiy tinh, thuy dong...)
»h()pslidlen,h;}ysﬁm&% : . B
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- 2. Mét 36 so d3 déng hoc va phan tich két cbu hép 58
21 So JB ddng hoc hdp 8 hai truc |

. Trén hinh 56 4.1 trinh bay so 43 ddng hoc hop s8 hai truc bén cfip (*), khi
gai cde 88 tin d3u sir dung bo ddng tdc do d6 trdnh dwoc sy va d4p cia cac banh
réing, riéng lic gai s lui thi dich chuy&n banh riing thing 2 tao thanh s &n khop 1-2
va 23. C6 thd ch€ tgo banh riing 3 riéng bi¢t va ldp c& dinh trén trye di dong nhw &

hép 86 xe. AUDI (hinh 4.1b) hodc ch€ tao li8n vé&i vanh riing cia b¢ d6ng td¢ nhur &
hép s8 xe. SKODA 1000MB (hinh 58 4.1a).
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‘ Hinh 4.1. So 43 ddng hoc h(}p 53 hai tryc

2) SKdda 1000MB (Tiép khie) b) AUdi (Tdy dirc).

(*) Khéng k& cfp s 18i. 1. Tryc thit I (chi d9ng) I1. Trye ther 11 TIL Tryc trang gian. 1,2, 3
56 tién L. s5 lai. | , : ‘
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2.9, Su 47 Jos, ghoc hdpsﬂba?rac »

Loai hop s8 nay duee sir dung rong rii trong nhn‘éu toai 0té. Hop s8 cla oto
con thirdng tir 3 < 4 58, 010 tdi v& chd kbhach thudng tir 4 —6 sG cae xé cod trong tai
16m, xe ddu kéo, xe ¢6 tinh co ddng cao, ¢b khi c6 téi 10 — 12 s8. Ting lwgng cdp
86 1Am ting trofig lwgng clia hop 8. két cin ph:'m tap, kho didu khidn.

Hinh 4.2 bidu thi mét a3 wr dd dong hoc hop s& ba tryc c6 tir ba dén sau 8
tidn, tuy mirc d¢ phire tap nhau nhwng 8t cd dFu ¢6 chung mét s3 dic didm va xu
huéng phat tridn v& miit k(t cdiua,
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*—T—" Bonh rdng lép ,
. voi truc bqiﬁg . I Banh réng
I . r—l-‘ /hfn hoa va friot Idp léng
trén fryc khdng trén
truc

[

Banh réng lap cb
ginh trén’lruc
- rdng ngodai

Bdnh rangtrong

" Hinh 4.2. So 48 dbng hoc hép sd ba tryc

2) OPELOLYMPIA (ba cip), b) PONTIAK SM 326 (ba cip), c) 6AZ-51 (bdn cip),
d) TURNER T4200 (b3n cdp), ¢) CA.10 (nim cip), N ZIL 130, g) ZFAKG.80 (sau ciip)

.



Hinh 4.3 1a hop s8 xe Volga GAZ-24 c6 so 48 déng hoe twong te 4.2b, hinh 44 ,

12 'hop 8 xe Zil 130 c6 so A8 dgng'hoc hinh 4.2f, hinh 4.5 la hop s8 xe CA-10B c6 sa
do ddong hoec hinh 42e Qua cic kit cﬁu di nsu, ta co mot s8 nhan xét:
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" Hinh 4.3. Hop sG ba cfp Volga GAZ-4.

1. Tryc thyg nhit, 2. 'r Lhyr hai, 3. Trye trang gian, 4. Pong tée, 5. Trye lul
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Hinh 4.5. H3p 88 xe le 130. :
1. Tryc thir nhit. 2. O 1in, 3. Tryc the hai, 4510. O Yin, 8. Tryc trung gian, 7. C3p banh ring sd hai,
8. Cip banh rﬁns 55 ba, 9. Cip binh ving s8 bdn, 11. Cip binh ring ludn ludn in kheép.
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Hirk 4.5. Hop 50 xe GA-10B .

1. Tryc thir nhit, - 2. 0 1an, 3-18. Cip banh ring luén ludn in khop, 4. Ong A gai s
_ 5-17. Cip banh ring si nim, 6-16. Cip banh ring s& ha, 8. Bank ring s8 1 va i, 9.12. Ciip
banh riing s hai, 11. Banh ring 83 1ai; 10. Truc thir hai, 14-15. Bénh ring 83 Wi, 19. Trye trung gian,

a) Trong hop 86 d%u c6 mot ciip banh ring lu6n lu6n #n khép d2 ddn truyen
moémen quay tir truc thir nhiit dén truc trung gian. Trye thir nh&t dwge ché tao iién
thanh mot khdivéi binh ring chi dgng cla ciip banh ring lubn ludn #n khop va mét
vinh ring ngodi 4 gai 38 truydn thidng (i == 1). Tryc thir nhit dugc 46 bing hai 3
bi, mot b djt trong banh da va mot B Akt & vé hop s6, b hi nay thuong chon c6 dudng
kinh ngoai lém hon bdnh riing chi d6ng 42 dam béo thao 14p tryc the nhit dugc
d? dang. ’

b) Tréu truc trung gian l&p ¢8 dinh nhidu binh ring 42 ddn truy®n mémen quay
d¢n truc th hai, gia tri clia momen quay diwrge thay ddi tdy theo céch gai cédc banh
riing Hp trugt va cling quay trén tryc thir hai. Cé treong hop tryge trung gian khang
chiu mémen xodn ma né chi 4& cd khdi banh riing nhw hop s8 GAZ-24 hinh (4-3)
hoj§c GAZ51, con da s8 truc trung gian du dll'f,;fc d& trén hai 3 bi dit & vo hop s8.
'Thudng cdc binh ring trén truo truag gian c6 hwéng dwong nghiéng clia ring cing
chidu 48 giam lyc chidu truc tie dung lén trye (hwong phai).
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¢) Tryc thir hai dugc A& béing hai d bi trong d6 & bi, kim dwgc dit ngay trong
18 diiu tryc thir nhét, bi¢n phap niy nhim dim bédo 4¢ d8ng tam giira hai trye va
ti¢n lgi cho viée gai 88 truy®n thiing. O bi thir hai dit & vd hép sd. Trong cac xe kh(mg .
) hop 88 phy thwong lﬁp b¢ do té8c d¢ & dudi truc thir hm

. d) Xa hwong phat tridn trong thi€t k& hop s la sir dung bo d("in;, tﬁc v&i moi
tay 83 va do d6 tit cd cic binh réing luén ludn dn khop va' thireng str dung hanh co
ring nghxéng (80 sanh cac so 46 a:va b, ¢ va d, ¢ va f taiong hinh 4.2 hinh 4.7).

‘3. Hop 38 kiu hanh tinh..

So v&i céc loai hop s6 dd nén & muyc trén. h¢p stS kidu himh tinh ¢ cﬂc wru
didm sau : ”

~— Hiéu ‘suft truy‘én lwe cao hOn mot it vi khbng bj tbn hao phhn cong suﬁt
’ truyEn qua chuyén dong ﬂleo .

— Kich thwoc dudng kinh bénh rﬁng bling nhau thl hOp sﬁ kiéu banh tinh 6
- t§ s& truy&n lon hon,

— Khi ghi 83, trge, d b1 clia bianh ring trung tam va thanh dﬁn khong chia- hpc
huomg kinh ‘

— Vigc sang sd dll‘Q‘c tién hanh bAng céc phanh him va céc bo li hop, nén khong
¢6 hién tugng ng&t quiing viéc truyén cOng sudt, tgo didu kién ty dong héa quﬂ trinh
sang sd. -

— K&t ciu clia h()p s0 kiéu hanh tmh rﬁt plufrc tap, kich thurée cbng kbnh gia
thanh dét,

Loei hop 6 kiéu ‘hanh tinh c6 nhidu 88, it du'qc. sir dyng. Logi hOp 6 cé itﬁ'
- 3 83 thwdng dwge sir dung trong tray2n dong thiy co, bao gdm c6 bifn mé thiy
luc va hop 88 phy phir & cac xe Zil 114, GAZ 13, ditu khidn ty dong v ban ty ddng.

So 43 hinh 4.6a la hép sb clia xe GAZ- 13 «trai ka» bao gbm mot dﬁy hanh

tinh, mot banh ring vanh khin &n kh(rp trong (23 = 74) va bénh riing trung tAm 1 va

'3 (Zy =26, Z, == 63) ba bénh réng hanh “%nh dai va ba banh réng ‘hanh tinh ngén

cing 14p trén mét tryc, truydn, cic banh ring banh tinh dai vd ngén khép véi nhau

- theeo thir tu tirng ciip (du'é'ng nét dirt). Banh réng vanh khin fin khép trong Mp trén®

truc din d0ng ra. Viéc gai 36 ‘@uwgce ti€n hanh blng hai N hgp nhidu dfa va hai
'phanb gidi, ' ) ~

O vi tri 86 khong «0» hop 86 c6 ba bic ty do. Khi gai 6, ph&x déng hai lrong
bdn phiin tir cia li hop. Khi ghi cac 38 tign, li hop LH1 ludn luén déng A2 néi truc
chit dong véi truc ciia banh rﬁﬁg trung tam 1.

Khi gai s86 m¢t phanh T, h&m tryc dén, hop 83 hogt dong gidng nhe mjt h¢p
80 don gidn, vi th€ hi¢u sut truy®n luc khéng cao (~ 0, 93 — 0,94).
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Khi gai s§ haj, phanh- T, hdm céng baah ving 3, phach T shia Ploawk T, phaiie
him sém, trwete khi phanh T, nha uoian toan d& tranh dirt quing vige truyén cong
suit. & vi tri s8 hai, hop s6 hoat dong niur mot hop gidm tde bann tink, cong suat
drge truyn khong chi qua cac dily banb rdng an khop, ma con qua truc din troug
chuyén dong quay theo, nhao 46 higa suft iray®n hye ting toi 0,96, .

Khi gal s8 ba (truy®n thiing) thi cd lai li hgp dCu doug. abhwng L hyp LH, (icmg
som, triege khi phanh T, nhi hoan toan. Diy banh ring hauh tinh bi i cing.

Gai s3 1ni bing cich dong li hop LH, va ham phanh T,

So d6 hinh 4.6b 1a hop sd hai diy hanh tinh ba s3, phanh T, lip trirc ti€p 1éa
tryc clia bhanh riing trung tam 1 thu¢e ddy trai, con phanh Ty qua khip noi mo? chicu
M, lien k&t voi truc clia banh ring trung tam 3.

Gai s6 mot bling cach him hai planh 1, va T, d& gai eirng khop M, v banh
rdng 3. Cong sudit dwgce truyén thi ty qua hai didy hanh tinh, nén hién sudt truyén cao
(0,97), gai s6 hai bling cach déng li bop LH, r6i nhd phanh T, con phanh T, vin hiim.
Khop mot chi®u M; dwoc Mp i sao khong cés; tré si quay clia Lruc biuh rang 1.
Do dong li hyp LH, nén cac banh ring diy wai bi gai cong, chi cé diy phéi hoat
ddng, hi¢u suft truy®n toi 0,985. Gai 36 ba (truy@n thdng) hfmg cach dong 1i hep LH,.
Gai s3 lui bing cich biim phanh T,. bianh r‘ing vionh khitn dn khop trong 4 bi giir lai,
ddy trai lam viéc nhw mot bo iruy®n don gidn. Cong sudt truy®n tiv banh ring 1 qua
' kh(rp ndi M; d€n binh ring trung tim ddy phai va ddn ra ngoai. Hiéu sult treyén luc
_cua s i thap.
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Hinh 4.6. So 48 cic hop sO kidu hiah tinh, 2) C6 mét ddy hani tink. b) Co hai ddy nank
tinh, €) Co nhidu diy. * 2, 3,4, 5,6, 7. 8 ; Cac bank riing 80, T, T, %, T, :
phanh hiwm ; LH, LH, Lll: : Cag U hep; T\II, M: feiirp no
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So 43 hinh 4.6. l1a hop s8 bén diy hanh tinh nhi2u 33 cfia xe Uynson (Anh).
vi tri khong «0» hop 38 c6 hai bac ty do. Be géu s3 trong h¢p s8 c6 bdn phanh gidi
va mét li hop hinh nén (truyén thdng). M3i phanh dimg az gin mot s3. Nhw vay hép
s8 ndy ¢6 4 s§ ti&n v mot s& L.

Mudn xde dmh ti s§ truy&n cho cac co cﬁu hanh tinh phirc tap, phér l4p phu.-o'ng’

" trinh dOng hoc cho ting diy Giax h¢ phuong trinh d6 s& nh4n dwgc gia tri ti 0

truy&n chung ,

4, So ds déng ch vd két c&u cUa hép ph&n phéi
Trong h6 tri & cdc xe co nhidu chu chii dong sau hop s6 con co6 hop phan phdn-

| lam nhi¢m vy phAn phdi mérien quay cho cdc ciu chi d(&ng va m¢t lin nita bu’in dﬁl |

ti 3§ truyén.

K&t ciiu ciia hop phan ph61 pﬂii dap ing céc yéu clu sau:

“a) Khi gai s8 thip sé ting momen quay, sy ph&n ph8i momen gm'a c4c cliu chia
déng phii ddm bdo sit dung het lye kéo theo didu kién bdm vé&i mit dwdrng.

_b) Khi xe chay khOng xufit hi¢n tulin hoan céng sudt.
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mnh 47.So 26 dong hoc va k&t cBu cha hdp phén phdi. a) GAZ — 68, b) Zil. 157, ¢) Zil 131
A) Vi tri gai ciiu sau va cdu gitra. B) Vi tri gai s phu. C) Vi iri gai thém ciiu trude.
1. Truc chi ddng, 2. Truc ra ciu sau, 3. Truc'ra ciiu trudc, 4. Tryuc ra ciu gita.
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Hink 4.8. So 43 déng hoc vi kit cfu ctia hop phén i)hﬁi c6 lﬁp{théxh bé vi sai giira cic cdu. -
a) VAZ 2121. b) Ural 375. ¢) Vi tri gii khong cho bd vi sai lam viée. 1, Tryc ra ciu truéc,
., 2.-Bo vi sal, 3. Tryc ra cdu sau, 4. Tryc trung gian, 5. Tryc chi dong.



‘Nhirng hop phan phdi & hinh 4.7 déu khong sir dung b vi sai gifra cic cdu
nén mai chi dam hio dirge yéu cdu thir nhdt. Ngay nay trén mot 58 xe dii ghép bho vi
sai gitra cac cliu vao mot k€t cda nhw hinh 4.3, nhéim bie dam yéu ciiu thir hai.

5. Nhirng co céu quan
trong cva hgp sd
5.1. Co cdu ditu khién
- gdi O
Co tht didu khidn gai s3
fai chd holic tir xa bing ca

¢iu co khi nhu hinh vé4.9.

Cac yén cdu d3i voi co
ciiu digu khidn gai s3:

— Khong tw dong gai
$8, tri s0 hodic nhdy sd.
) ~ — Cac cip bénh riing
in khop het chifu rong cia
rang. o
: — Khong cung mét lue
gai hai s0. :
~— Khong cho phép gai
s& lui khi chwa mé& khoa.

C6 bai co cdu chinh
 ddm nhi¢ém thoa min cac yéu
ciu néi trén, d6 la dinh vi
mot truc sang s8 (hinh 4.10)
.vit khoa hiim twong ho gitra cac
truc sang s (hinh 5 L.11).

Y

T

Hink 4.10. Co cén dinh vi tryc sang sO

2
orr
-
e
wdene
A

Hinh 4.9. So 4o ce ciu didu khidn gai sd.
1. Gin s8, 2. Troc sang 50, 3. Cang cua.

Hinh 4.11. Co cfu khoa him twong hd
gitra cac tryc sang sO.
1. Cac thanh trugt, 2. Chit khoa,
3. Lo xo, 4. Bi him
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k I oto dinh vi va kﬁ(’)a hiim ‘thirorng ¢6 k&t cilu chung loai bi va 1o xo.
"Trong h(}p 88 con cb co clu an toan d& tranh géi sG 1di mdt cach ugﬁu nhién.

- Co cin nay ¢6 nhidu loai, hinh 4.12 lk loai $i¥ng lyc 16 xo, tao ra lye cdn, g&y cim

gzac ning & tay ngwoi l4i,

5.2. B¢ dong tdc
Khi sang 83 méc diu da cﬁt ho li hop song do quén tinh ‘nén céc banh riing

" con quay véi cic t8c 40 khac nhau, néu gii vdo nhau s sinh ra luc va ddp. Nguvi ta

dung ho d8ng tSc & khic phuc hién tueng néu.trén va don gidan hoa gua trinh thao

~ tdc clia ngwoi lai. Khi hai banh réng chwra ddng du t3c d¢ thi co cdu niy khon ng cho -

chu ai vao nhau biing cich tao ra mot lirc.cdn chdng lai lire ciia_tay nguoi lsi tac_'

dng 1én cén s8. I)ung mOmen ma sat giira céc miit con ti€p xic ic d& khic phue mémen
quan tinh, cdc banh riing din din d6ng d&u t8c 44 va lrc cin néu trén din din bj
iriét tidy, Lic do lwc cia tay ngwdi lai dd thing dinh vi 10 xo bi, gat cde banh ring

fin khép v&i nbau mét cach ém dlu

Dua vao chu-c niing ching ta c6 the phfm tich ede cfiu tgo b dBng t8c thanh
¢ b phan sau dAy : ,

— Phan chu d()ng Bdnh riing 1 va 4 (Hmh 4.13), mdi banh ring ¢6 vanh réing

trong 48 gii s8, mit con dd tao sy dong . ide, cac banh ring 1 va 4 ludn luﬁn &n khop
voi cdc banh réng trén truc fruug gian 42 nhin trnyén momen?

-~ Phdn bi déng Ong réng 3, dng ring nay co vanh ring ngoai A& gai 83, lien
Li‘i vari'truc thir hai céia hép sd bing then hoa.

. Phin dng téc: Gng 15ng 7, Sng co mit c6n d? tao sy dong tdc, dng lién két
dan hox véi &ng ring 3 biing 16 xo bi 3, hén k&t cirng c6 didu kié¢n bing hSc A va cb
vuoéng B clia chot 2.

2 .

a)
e
‘ S
l TE
SN
/TR
) @' - (&2)
mb W2, {
Hinkh 4.12. Co ciuan todn gaisd li. , . Hinh 4.13. Cdu tao cda bo Adng tdc.
1.Lo xo0, 2. Thanh ham, 3. Chit ty. ' 1.4. Banh ring, 2. Chdt, 3. Ong ring, 5. Bi.

6. Ong gat, 7. Ong 1dng, 8. Truc.



-~ Phiin gat: ong gat 6, lién k&t cirng, hoan toan viri dng riing 3 hiing chit 2
(xem hinh 85 +4.13). P

Ciu tro clia b¢ dong tdc cod nhidu lom hinb 4.14 the hi¢n cu tao ho ddng toe
xe con vA pe tad

T —

~

AN

’2‘/

Hinh 4.1% B} dc‘mg t3c xe con vi xe tai.

a) B d8ng tdc xe con: 1-4.banh ring gai =5, 2. Him, 3. Bi hdm, 5. Tric thir hai, 6. Khép,
7. \ioay <, 8, Vong him, b) B} Atryp tlc ne tdi: 1 Ch3t him, 2. Tay gat, 3-6 Vong noén,
4.7 Banh ring ghi %, § Ham

Liy trlr&ng hop gat tir s6 cao v& s3 thdp d¥ lam vi du phin tich hre va tim
hidu nguyén Ii lam viéc. Theo hinh 4.13:

a) Giai doan dich chuy2n tu do (lic m#t con cia 8ng 16ng 7 chwa tidp xic voi
mit cén cia banh riing 4). Vi vong gat 6 lién két cﬁ-ng voi Sng riing 3, va dng nay lai
lien k&t dan hdi voi 6ng 18ng 7, cho nén khi gat 6 vé phia binh ring 4 ca khoi chi
tigt 6-2-3-5-7 dBu dich chuy?n. Khi hai mit con ti€p xuc voi nhau thi tam ding lai va
bit diu giai doan hai. ' .

b) Giai doan chwa ding toc.

Do tic dung cia da qua“ tick nén Ong réng <1 vin con quay voi toc do goc
cia sd cii. ,
‘ “"f"x?@ 4wy - tie 4O goc cha Gng rdng

om — tOc d9 goc cha true

i. — ty 89 truv@n sd cao

Trong khi d6 banh rang 4 leon Juan dn kkop voi banh riing cia truc trung gian
va do do. .

- . op je, — tde do goc chia banh ring 4e
9= T iy — 1Y 6, troyén s§ thip

vi ic < iy nén o > e

e
Tad i 81>



T4

Ong lung 7 vira cé Jieu hé viri banh riing 1 vira co lién hé voi Gng r’inu 3 nén
toc do goc clia né. la o n‘im trong gidi han. '
. E 04 < Wy < Pry
K&t qua la chot 2 bi hi\'m trong hiie clia Sng 7 va Sug ring 3 khéng dich chuyén -
dwogc nira.

Sau day ch\’mg ta phan tich lirc ad thiy r6 vl sao chot 2 h; him. Dudi téc dung
cla lire ép chidu truc Q, (lu'c tac dung ciia nguéi lai thong qua co céu don by chuyén
dén) tinh hiua chiu Ie cla 3 chf ti€t nhw hinh 415,

Hinh 4.15. So db chju lye cha cac chi tiét 2, 4, .

~_ Trong giai dogn chwa dbng tdc mit cén cia Sng lﬁng 7 trot trén mit con clia
banh riing 4 nén gifra chﬂng c6 lgc ma sat B . N, trong dé: :
G L trong d6: & — géc nghxéng cha mit cbn ,
N= -9 (4.1). :
sing ‘N — phén lye.

Lirc ma st s& c4n bling véi lye vbng P tic dung tu'o'ng h gifra chi tigt 7 v 2
theo diéu kién sau:

P l‘, =n F’ N T * : ’ :
P = AN.r trong d6: R — hé¢ 3O ma sat. '
EE r, i — ban kinh didm dat lyc
thay N bing bi?u thirc (4.1), chiing ta c6 :
' ’ ) pQy.r )
sina.r (42)

Tai mit xién goc B clia cd vudng ch&t*2 tic dung mot phan lyc Q phan tich ti P.

P
Q == — :
BT ~* 49
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Iac Q chinh la lirc h&m cd vuong B cia chdt 2 trong hic A el fng 16ng 7, do
do Q phdi thoa. miin didu kién hiim sau ddy: . ‘
‘ ' Q> Q
Bt q,
~ tgp.sinx. 1y
p.r

tgp < oL | A9
- sina. 1y ‘

Bidu thirc (4.4) 1a co s& 4% thit k€ goc g 4 hilm chdt 2 va gilt khong cho Sng
ring 3 dich chuyen khi chua ddng tdc.

¢) Giai doan dbﬁg tdc. |

Do. ma sat nén di quan tinh dén din bi triét tiéu va cudi cing e; m «; = o
Khi dd d3ng t8c thi luyc ma sat p.N cfing khéng con nira va do d6 lgc him biing
khong. Véi tdc dyng clia tay ngwéi l4i di thing dinh vi 16 xo bi 5 di gat 6ng ring 3 &n
Khop voi vanh réing ciia banh ring 4 mot cach ém diu vi chung di ddng d¥u tdc d¢.

Khi thidt k€, thuong chon hé s3 ma st J == 0,05 — 0,10°, goc nghiéng & =7 — 12°,
Q, = (4 = 9). (50 = 100) N, ti 58 truy8n clia ciin 86 : 4+ 9, ltrc tac dung Ién cin 83 :
0 -~ 100N. ‘ ' .

6. Co s& tinh toén thiét ké hép sd

6.1. Thitt k& tdng th?

a) Tinh toin chon ddy ti s& truy®n iw , iu, ... (phin nay trong «li thuyé 6t6»
d3 trivh biy. n

b) Chon khoing cich A gifra cic tryc clia hop sO theo cong thirc kinh
nghiém sau : ' "
e A =C%WMe e mm 4-5)
Trong d6 |

Mo max — Moémen quay lon nhit cia déng co (N.m).

C — H¢ s8 kinh nghié¢m, d3i voi 6t6 con, 1R + 16, ddi voi oto tai 17 + 19
d6i voi ot ding dong co diezel : 20 + 21, :

~ Bing 4.1 dua ra cic s§ li¢u cy thd cha-mot 88 xe thong thuwong d& noi lén
mdi quan h¢ gitta A vA Mcmax.

) Ring 4.1*
Théug 8 - GAZS1 ZIL 130 JAZ210  TATRA-111 KLARK 265
M, max (KG . M) 25 - 31, - 70, , 1,5
A  (mm) - 1089 133,35 163,75 152, 120,65

Cc 39,9 425 40,5 36,2 34,8

. . ‘ R
(%) — C trong bing 4.1 co giatri khac cong thirc (4.5) vi don vi tinh M, ey 12 KGm.

[ 4




‘ r) Chon méduyn phip tuy€n ciia banh 15ng 6 thé bﬁng céng thire kinb nghxem

‘m = (0,032 = 0,040) . A ' - (4.6).
‘nu d6 didu chinh lal theo titu chuiin clia Lién xb (GOST 9:)63-60), “hogc str dung a8
‘thi kinh nghlem nhu hinh 3 4.16. ‘

B

. , - =gl 5
T 6 — =t =T
E 3 /J/ -
2025 1 > 3 £ 56 78 9 10
M [ kN.m] ‘

" Hinh §.16. D3 thi 4% chon méduyi phap tuyén clia banh rang
a) Ring thing. b) Ring xién, M = My - fng - O 96

d) Xic dinh s8 ring cla cac cip bénh riing :
— Doi voi hop 6 hai truc cé the tinh toan khodng cach A theo cong thirc sau

day'(hmh417) P

: 2 i
]L 1 1
l L

-

. el

ft‘:

N"";

Hinh 4.17. So @b tinh toan s& rmg clia binh ring voi hép 36 2 truc

A= M ____. __m__?(z’, + z‘) — mi(zt + 71)
~ 2cospy . 2cosfy T 2cosp;
thay ' ih,=.ﬁ;, ib,.u: "‘:»---.ih:=—’1§- ’
' “ 7y Yoo

vao bidu thirc'A thu dwge cong thire 'tdng quat d& xdc dinh z, v 7.

24c0s; .y Trong &6 z;,, z; ... z 14 s8 ring ciia chc banh ring
%= o+ i (A7) { trén truc thir nhﬂ 2, 74, .. #f: S8 riing ciia cdc
oz, 4.8) binh ring trén tryc th hai A : khodng céch tryc
' o : B : 86'-" “Shleng ciia riing ; m; : mdduyn phap tuyén
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. P8 voi hop 36 ba true phii chon tririre 38 riing z, ciia hanh riing luén ludn
in khép & tryc thir nhit. Sau khi dd c6 s lidu Z,. ni, vA A méi ti€n hanh tinh todn.

ti 86 truy®n i gifra trye thir nhit va tryc trung gian (xem hinh 4.18)

: Z %
| T -
I A
/¥ , ,
‘3‘/4 T ‘L l A

! N\
i 2
Z

[id

I -

E

. Hinh 4.18 : So @3 tinh p«'S ing clia banh ring vél hop s8 3 true:

1 = Tryc thi nhét | - \
2 — Trye tln’r hai
3 — Truc tmmg gnan
Z., Z: — sﬁ ring clia cip bﬁnh riing ludn Iudn &n kh(rp
Zy, L3y ... Z;. 83 riing ¢na cdc bé.nh rang trén tryc thi hm
Z{, 74, ... Z{ — 88 réing cla céc banh rﬁng trén tryc trung gian.
VKl'lo';'mg cach A tinh theo cong thire : |
: ma. (2 + 20 _ m, .z (1 + i,)

A ;
_ o , 2cosp, 2cosg,
DO‘A‘dé.E , - S
L s 2AcO%. 4 gg)
m,. z

ia — T 38 truy¥n él’xa_ cfp banh ring luon ludn &n khéop, chia t4t cd s hang
ciia diy tj s8 truy®n iy; cho i,, thu dwgc diy ti 56 truydn ij; gifta truc trung gian va
tryc thar hai. Vin d8 xdc (hnh 0 riing cia cc ciip banh riing z;, z; di duge dwa v&

_trwong hop hai truc, do do.

o "2Acosp; 410}
| = mariy 10
Trong 46 : )

= = ki
5 gi = i

’/ & day: A —Khodng cach tryc, p — goc nghiéng ciia riing
" Z; — 88 réing clia hinh riing thir i, i;; — t¥ s3 truy@n cia §8 thi i
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e) Chon sc ho kieﬁ thué'c cée- truc cha hop 36 then cde. cbag thu'c kmﬁ nghié¢m
- sau day: : , : -

- Bm‘mg klnh tmc thu' nhﬁt d, = IO 6’\/ Em“ [mm] e B (4.12)'
* Mé max 1 moémen xoén crre dai. ciia dgng co': N m 7 o
- Bm‘mg kinh truc trung gum dg= 0.45 A[{mm] o - (413

— Chita dai tryo trang gian 1y = ~ @16+ 0,18)

iy -—-Bm‘rng klnh tructhﬁ-haid,—-__o:ﬁA
d,. L o ‘
— — , 4.14
Chi!u diu tructhﬁ hail,goﬂs o _ | ( 1 )

' Sau khi 48 c6 a3y i cho o6 lidu chia thidt kE tbng tha b A, m, Z, d ching ta
lap so 48 dong va ghi dwge béng tbng hqp S v
 6.2. Kitm tra bdnh rdng
a) Kidm tra theo 1’mg suft ubn (cbng thire Lewis).
S—- 961 voi banh rﬁng hinh trv r&ng th&ng.

{ = 0,036 [o,] ) ) (4.15)

= Poi vii binh riing hlnh tru ﬂing xnen. : L L ‘
| Sl e

dnzﬂm

mu

Trong db P - ltgc vang' tac dugg 1én réng tel t&m #n khap (MN) tinh h&ng )
cbng thﬂ-c P = .1‘;{_.. M., -_— té: trong tink fodn (xem myc 2.2) r — bén kinh vong tron
'l4n ciia bash rlng (m). | o = |

b) Chi2u rong ciia banh i'ling (m) asi vM r&ng th&ng h = (4 4— 7) m 46i vbl
ring nghleng b= (7 — 8,6) m. '
m — Mo duyn cna r&ng (m) .
— Méduyn phap tuy!n cﬁa ring nghiéng (m)
'y — He s6 dgng ring .
(0s] — (}ng suit udn cho phép. (MN/m?)
_ Cach tra bing d} tim gié trj e o5 dang ring y.

Bang 4.2 — Hé 86 dang ring y 46i voi banh riing khOng didu thh voi géc &n
khop la @ =20" va hé 86 chidu cao diiu r&ng fy = 10( )-
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Bing 4.2

H¢ =8 dyng riing y
z
Pl i wirsded eyl rimg | Mt bang as | B¢
duo phay ngéw 1| Bo¥c dso see mdi dia
, " thanh ring
13 - 0,008 0,084 1,13
1 - 0005 | o0 0.97
16 0.101 0113 | o 000 075
17 0,102 0117 0,104 0,68
18 0,104 0,120 o107 0,62
19 0,105 ' o2 | . o1 | 03
20 0,106 0,124 o112 0,53
A 0,108 0,128 ous 0,48
2 0,110 0,128 0,147 0,44
U - 0,112 0,132 012 | o036
2% of4 | 0136 o1 | om
28 o117 0,128 0,129 0,20
30 © 0,120 a0 0,132 0,27
32 0.123 : 0,142 0136 0,25 .
.35 ¢ 0,128 0,144 0137 | oxm
‘37 0,131 0,146 - 0,140 0,22
s 0136 | ems 0,143 0,21
45 Com2 0,150 0145 0,20
50 05145 0,152 0,149 0,19
60 0150, | 0,156 0,153 0,17
80 - 0,158 0,150 - 0,159 014
— DB8i v&i banh riing titu chulln thl cin cir vio 88 riing Z hodic Zu; Zu = ppyen

va phuong phép cit got tra trong bang 4.2 tim duge gid tri h¢ s6 dang ring y. Bdi
v&i banh rﬁng cé ditu chinh thi hé 8 dang ring tink theo cong thirc sau:

14 - (4.17)

Yaizu ehian = Y- T
[ ]

Trong a6:y — He s6 dang ring tiéu chuln (h&ng 4.2)
» — Hé 36 tra trong bang 4.2 theo Z hojic Zy
— H¢ s8 t.héu chinh ring
f, — Hé 3 chilu cao diu ring.
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Trong trdrng hop goc An kh@ « khéng phaila 20° va chiu cao ciia_réing khong
phai la 22.) m, thi he s8 dang ring phax nhan thém hé s6 hleu dinh a==:aq.8,
2,25m : '

Trong d6 : ap — He 6 chi!u cao,: a.. =
a, — He 35 géc &n khip
'h — Chi2u cao rang-m. méduyn

as — 0,75 hic @ — 14°50'

0,80 U
L0 —22°30
13 2%

. P& voi banh rﬁng cut €6 chiéu cao dia ring h' = 0,8m thi h¢ 38 dgng ring y \
tim ra theo céch trén day con phal nhan thém h¢ s8 1,14. - o

— Cng sut udn cho phép [6°} & bang 4.3. B
’ o ;Bh""‘?a

: : e Ung euft uén cho phép’
v Lot Mok xlee (MN/m3)
4 | Banh 'réng try thing ding cho s3 1 va o8 lai \ 400850 .
~ 2. | Bénh ring tru nghi¢ng diing gﬁho cac sd cao
va-cip banh ring ludn ludn an khop -
’ —Ot Y 100280
«——VQan P , ¢‘ “ : _ 180—;350 ‘

b) Kidm tra theo 1'mg suﬁt hép xﬁc (cbng thire Hert — Beljaev) o '
L= 0418 ( [o ] . @8
\/ b, - = o (.18 ,
‘ Trong 46 : N — Lu-c thﬁng goc tac dung lén m&t txép xiic. gxba cac ring &n
. khép (MN). B :
E — M6 duyn dan hdi ciia vit litu (E = 2, 1. 105 MN/m’) | AR

b, — Chitu dai dwérng hép xuc ciia cc: r!ing (m).

. 2123 — Ban kinh cong cGa cac b mijt rﬁng chd’ dc)ng va bi dong t:p didm ti€p
.xd¢e (m). .
'« +» — An khép ngoiu
" - «—» — An khép trong. »
Cach tifth cdc thanh pth céia bida thuc (4.18) ghi trong bing 4 4,




Bing 4.4

Céc thanh 'lphln - Bénh riing try thing . - Bénh riing try xitn
1
N p P %
cosa cosa . cosf . e
o »
b, b — .

\ .

' ‘ . sinx

p,,, . TPgpg- sina L cosp

1

P— prc vbng tac dung len bank riing (MN) tinh bling cong thu-c P o Y Memax. i
r

h¢ 8§ xde dinh theo 4G thi kinb nghiém hinh 38 4.19 thong thm)‘ng V == 0,5,
b — Chi®u rong cta banh rﬁng (m), a — gbéc &n khop cua cip bénh riing
r — Bén kinh vong tron lin cia banh ring (m) g — géc nghiéng clia riing.
[6ix] — Xem bang 4.5

‘ Béng 4.5. U'ng sudt ti€p xuc cho phép d&i véri banh riing hop 88 6to khi tinh
todn theo ch& d¢ tdi trong & truc thir nhit My = 0,5 Me max.

%

Bdng 4.5
, 2
Logd bémh i ’ O] HN/m
‘ _ v X8 mewtit héa . Xi-a-nuya héa
, T
1 |  Banh réng dx\ng cho 31 va sdlni 1800 — 2000 - 950 — 1000
-3 Bénh riing ludn ludn in khép & céc .
; 36 ca0 1300 - 1400 650 — 700
% T (. f
.95 T
. 8—5 : : '/A_/: __%_ R
75* P
. * v // oo i ; -
65 > oo % R
Vo s - -l A - -
v [ ] . ~
45 v - ! '
|
35 /’ | ,
90 /30 17020 250 290 [W/Nm]
Tu’Sa ’ ¢ L m——
Memax -

Hink 4.19. B thi xic dinh bé s3. trong bidu thirc tii trong tinh toin Mi.
. G —-Trong lwgng xe 6t6 (N) -
. Mg max — Momen quay lom nhit cGa ddng co (N.m)
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6.3. Kidm tra cdc truc hép sd E

' BY cing vimg cila. c&. truc hCrp sG thd . hxen & d¢ xﬁng va gbc xoay tit dien co
énh hudng rit 16n d&n tinh trgng #n khop, sy mai mon cia cdc banh riing, 49 bin va
kha niing lam viée ciia che 3 bi. V1 véy trwde hét phii kidm tra @4 cirng vitng, khi cde
- digu ki¢n cho phép dB thda mZn thi ti€n hinh kidm tra ben. Trong truwdmg hep thira

' ben ching ta vin gi nguyén cdc k&t qud vé kich thuoc d2 dém béo dit cirng vilmg ma
khong hi¢u chinh gidm, ngwoc Iai khong dl'x hén thi méi lueu chlnh gia tﬁng, song .
tredong hop néy rét han héru, :

. 8)Se d.b chiu lyc cla c&c trye. Liy vi tri an khérp cﬁa banh riing ciia mét tay '
58 iy ndo 4o lhm vi du- (Izmh ; 20) : :

Hlnluim So 48 chiu lyc cla cie truc ,
--+ lye téce. dnng tal che dilm tiép xic cﬁa binh r&ng '
— pbin ltarc ¥ nﬁ as :

Céc hrc P, R, Q trén ‘hioh 16 4, 19 tinh (oin theo cbng ttnrc tbng quAt sau dAy

r

—_— Lg'c vong P = -h-:i- R ’ : 4.19)

— L bum.gkmham.__‘.&i S 420
© r.cosp o N

. —Luc chitu troe Q = Y8 )

Trong 46 : M = Menex.i SRR o
‘ & — Goc dn khép ciia cde cip bénh mng
B — Goc nghiéng ciia rﬁng
r — Bén kinh vong trén lin cda cac binh ring,
i — T’ ] truybn tir dong cq d¢€n tryc tinh toén. '




b) Kidm tra d9 cirng v(fng. ; | _ o o ~ -
 — Trén co s& 50 48 chiu lyc, v& cac'bidu 48 ndilyc trong cic mit phdng ngang
va doe, roi ti€n hanh tinh 8¢ vBog vk goc xoay lon nhét ciing nhr o céc tiét dién co.
béanh réng &n khop. Nguwdi ta rit quan tém d&n d¢ cirng vitng trong mjt phing ngang..
vl né dnh hudng rét xfu d&n sy &n khop ciia céce ciip banh réing (hinh 4.21).
a C 5, .

‘ 2) trong mit phdng YOX — doc. b) trong mit phing ZOX —ngang -
Hink 4:21. Anh hudng clia 44 cing vitng clia cic trac d8n sy &n khGp clia cic banb riog.
' - B f— Do vdng, & — GOC x0ayx  ¥jq =8 + ¥
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— Phuong phap tinh doyapg vz\.géc xoay theo.cé(vi gido trinh «sirc b2n vat ligu »

- — DY vong cho phép trong:miit phﬁng di qua céc t_fuc (miit phing yOx hinh
's8 4,20 hay. con goi mit phing doc) khong qué 0,2mm. ~ AT

'/ - Goc xoay cho phép c-m"id ‘cée tryc trong mit phdng 'th‘&ng;_ gécvbt : m.'i?t phing
di qua céc truc (mit phlng zOx hinh s& 4.21 hay con goi 'mit phing ngang) khong
qua 0,002rad. = ‘ B ' ' = . S

— COng vi¢c tinh todn s& dwge lip lai cho moi tay s5 48 phat hvi,én'trm‘mg. hop

ot cich toan di¢n. .

e y&€u nhat d@ ki¢m tra cic truc m
o ©) Kiém' tra b2n theo udn va xofn. | , ,
oy = VMBI M! ¥ M} < [o
- Oh W:M?k My ; < lo]

‘Mz — Momen xofn. R
My — Mo6men udn ngang.(trong ZOX) _
M, — Momen udn doc (trong YOX)- - -
W, — Moémen chéng udn. :

7. Hgp s8 vé cép

Nhuge didm chit y&u ciia hop g6 c6 clp 1a s§ lwong tf s6 truyen bj han ché, -
chwra ‘dép irng dy di yéu cllu ¢di thién dwdng dic tinh kéo ciia dong co phi hop voi
di2u ki¢n clia dwong. HOp 38-v0 edp hay con goi la truy2n dong vé cp khic phyc
dwgc ohitng nhwge didmdo. - | | ot : .

" Tray2n d4ng vo cfp cho phép thay adi lién tuc trong mot gioi hanabo d6 gid
tri ‘clia mOmen vh t8c d¢ géc & banh xe chit d9ng sao cho pht bop voi duirng dic
tinh kéo. Néu ngwi l4i xe gif nguyen ad tri ban dap cung cfip nhitn liéu, cong suit
clia ddng co dwoc c8 dinh tai mot gia tri, kbi do dic tinh kéo cda 6td bién thién gin
ding dwong hypecbol.” Bidu kién chuy2n dong (cde lyc cin) didu ph6i hop sy bitn
“thién cila momen va t6¢ 49 goc & banb. xe chii dong. LT
. Nbuoc ditm chii y€u cia hop s6 v0 cfp so véri hop s6 co cfp la két ciu phire
tap, gid thanh. &4t. . - : . : o

&

AY
¥

. 7.1. Truyén ddng thiiy dong 7 e

Con goi la hi€n momen thiiy dong. Nguyén If co ban la truyin co néing tir truec

chi d¢ng sang truc bj dong bling &p hrc thiy dong clia’ddng chit ldng tulin hoan khép

kin giita cac canh ciia dfa bom B, dfa tudc bin T va dia phén xa P (bo phin dénhuéng

(hinh 4.228). -. . . ' ’ o : o ! o )

Céc canh ciia dia bom bd tri huéng tAm, con ciia dfa tude bin va dia phin xa

c6 dang cong 16m. Khi d6ng co lam viéc dia bom quay, chét 16ng di tir tam (didm 1) -

gift® cdc cinh dén ria dia bom (didm 2) déng niing chit 1ong ting ién, t6c. 0 cia )

dong rét i6n, ddp vo cinh tuSc bin, buge n6 phii quay theo. Bla-phén ka-co-nhigm
4y hwdng dong chit rit 1onddp-vao cink tudc-bi phéi-quay-tifeo. Biy phan

V-
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xg ¢6 nhiém vu bwing dong chiit long vao canh dia tue bin 2 tao thanh luc ép lérm,
ting momen quay. Tdc d¢ dong chit 1ong qua dia phdn xa s& ting diin (canh cia dia
phén xa lam hep dong chdy), nhur viy khi di vio dia tuSc bin voi déng niing lon
moémen qugy cia dfa tudc bin sé lom hon fiémen quay cta dia bam

- C3n chi y la tbng mdmen quqy & il cA cic cdnh el cdc dla phax biing khong.
' M + My + Mp=0 .

Trong d6: My, M.r, M;p ld momen ¢ dfa hom, dia tude bin, dia phan xa.

Céc théng 88, chu yéu dinh gni btén mémen thuy ddng la:

M, »
- He 36 bxén mémen Ky = 'T =1+ M‘ 2

; “an : (1.22)
—-Hxéu suﬁt tru Bn D, = ; N 5
Y T = Myn, T v .
Trong d46: n,, ng — t8c d) quay (vong/phit) cia tulic bin va ho'm ip = -2;5 ty
B

s8 truy&n clia bi¢n mbmen thuy dong.

( Hinh 4.22. Bi¢n momen thity dong.
_a) S 46 ngnyen li: b) So 48 v.’m t8c & tufic bin. B — d¥a bom T — dia tudc bin, P-- d7a phin x3

Néu cong sudit ciia bo'm khOng ddi (N, = const khi My = const) thi hé s& bién
moémen chi phu thuéc vio mémen. & dia phin xa va dia phdn xa giir vai tro nhw vo
hop s8 co cép. Tuy theo cdu tao cha biZn mbmen thily dong, dia phin xa cé cac
nhiém wu sau: Ting dong niing ctia chit 1ong do gxam ap su@éit thiy dong clia dong
trong vong tuiin hoan (cira ra clia rinh hep lai), dwa dong chét long tir tuSce bin vio

“bom véi goc vao ban diiu, ddo chiu quay (tudc bin quay ngugc).



“ _Bifn mémen thiy d(:mg tbuoc logi tr déng, khong ciin Iip thém mét bo phén
dxéu chmh ndo, 46 la wu didm chi ylu so voi cic Joai truyén déng vé Lﬁp khzic .

MOmen 6 tudc bm cé dang chung ;ﬁh“‘ sau :

. MT = -Q-—Y-—- (WgCQﬁagag 4+ V:"O”'Bg “'”‘!’Rﬁ) | (4'25)

Trong dbo Q Chat long tieu hao trong vong tulin ho&n m’/s
: Y — T{ trong clia ch#t 1ong N/m'

K¢ g — Gia t8c trong tr mmg m/sf, Wy — vén t6c itro’ug d8i clia chiit
long & didm ra ctia tube bin khi ny = 0 (m/s) p — goéc bi€n dang cilia cauls tude bin' & -
" ria ra, vy — tée d¢ tuyét d6i & didm vao tude bin (didm ra bom) (m/s), 7-—-Géc vio
‘clia cinh tudc bin (géc ra clia cinh bom), ey — Toe d¢ goc ciia tudc bin 1/s, R; — Bén

oh bom & didm vio (didm 1), B,, R, — Ban kinh tuISc bm ¢ didm vko (didm. 2) vk- '
- alm ra (diém' 3) (m). , _

Trong dﬁng thire (4. 25) céc théng sfi Q. Va @y COi nlm hing s8 (t&c 4 quay.
“clia - déng co ny ¢ dinb) mémen o tube hxn chi phu thud};c tﬁc da¢ goe, hhm
f'g' = f{ot) h tuyén tinh ‘ . :

D3 thi tudhg ’.q‘uan gii‘n M»r' v or fkbi” ‘

np = const la difc tinh ngoai clia bién moémen

A thay lyc (hinh 4.23) & ving bén trai didm A
tacod: My=Ms + Mp; M; > 0; Kr> 1(gia tri,,-
‘dwong). & ving phéi didm A bi#n mémen thiy
lIzc khong lam viéc, dia phdn xa tr& thanh bo
phé¢n him : M, <0, do 46 Mr < Mp v Kr<t.
“Hi¢u sufit truy®s bifn thitn gin giSng, duing
~parabol béc hai, d§c trieng cho tdn thét va dgp

~ chia chit long trong vong tuiin hoin. So sinh .
vorl li hqp thﬁy dOng (du&ng b;ﬁn thién lneu sullt truy2n cia li hyp thiy dong la
duimy chim gach o) ta thily : coi oy = ir khi K, > 1 thi og >, didu do noi lén -

. rling so v&i li hyp thiy d(mg & ch€ 40 hogt, dgng. chinh, Bién mémen thily lyc khbng
chx ddm hio tinh d¢ng lyc t8t cho ot mh céu ck unh kinh € nfa. .

Theo 1i thuy€t v& may cé r:dnh cé ﬂxi thiit Mp qnan he gi&a mOmen v
thdng 58 cliar dfa mdy.- s

My My . a,=const
" i .

S f,‘“r"”z"

uili 4;23A

Mpom Loy - o

Mp = ;g-, Apogs D°

e




- khuyu cia’ dt}ng co 4ot

Trong dé6 D Buéng kinh 1on nhil trén dfa bom (m)
wg — Téc &0 goc cta dia bom (1/s)
A xB, Ap — Hé s6 momen cia tudc bin, bom, dia phén xa.

" Qua cac hidu thirc (4.26) nha}n ‘thily momen truydn & cic dia phu thuoc vio
wne va D’. Hi¢u xuft bidn mémen thiy ddng s& la:
Krz-—:—:—a1+-—:—§-— I @21
: Trong o0to, khi tinh todn bi€én momen thiy dong, ngudi ta chon mémen va t8c
do goc cla bom tuwong ng voi mbmen va t6e a0 goc cia dong co kb dgt céng
sudf cge dai (o, My)-

Do bién moémen thily dfng ¢b hxeu suﬁt truy&n caoc trong m¢t khoﬁng hep, nén
phai lip thém hép s& phu dugc. goi chung 13 by truyén thiy co nhw & céc xe
ZiL 113, MAZ 435P, BelAZ 540

Cic dfa c6 canh thwing duwge ché tao bing thép li (thép 20, 45...) hay hgp
kim nhom theo phwong phap dic hodc dip, sau 46 phéi dwgc cdn biing tinh.

Céc gdi 45 cha dia bom va tude bin trén téye o lip cac 8ng lét%ﬁng thép hoéc
ddng, c6 do ddng tam cao. . ‘

Co 7.2 Truyén d‘dng thity 1¥nh : :
, Bin momen thiy d¢ng str dyng ip lye thiy dOng v3/2g (v — tdc 49 dong chat
~ loug (m/s), g — gla tdc trong trurng) con, bién moémen thiiy tinh sir dyng ap luc

\ thuy tinh --é(P Ap luc chit long (N/m3), Y tj trong (N/m®). Bién momen thiy tinh

thm‘mg eo. nbeu loai tay theo két cfu cda bom thé tich va dbng co thiy lgc (hai phin
tir chinh ctia bi¢n mémen thily !mh)

S0 45 nguyén L
clia bi€n mémen thiy lyc
(hinh 4.24a) bao gém
bom 7 lien két voi tryc

trong, dong co thiy luc
10, duong cao 4p 8 va
thip ap 9, van' gidm 4ap -
11, 4¢ lam  mat 12, hé
. thdng tiéu thoat 13, h¢
théng bd xung gdm co
thung chira 1, b loc 2
va b¢ tdn nhi¢t 3, bom
bd xung 4, van gidm ap 5
va van an toan 6. Toan
bo hé¢ théng bién moémen
thiiy tinh dugc ngp diy -
chit long. ST - f - e
Kbi truc kbuju  Hinkh 4.2  Truydn dong thiy tinh.
guay, bom 7 tao ra ap a) So 4. b) Bom, c) Cong tac cfin bom & ché d¢ ddng co-

.
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luc thiy tinh, dﬁv ch&t 16ng theo 6ng 8 vao dong co 10 va duwoc chuydn thénh co -

niing, rdi theo Ong 9 tr& vé bom 7. Mot phi!n’chit Iong lot qua cic khe hd ciia bom

va dong co theo he thdng ticu thoit 13 v& binh chira 1. H¢ théng bd xung c6 mhi¢m
vu didn diy chilt 15ng cho bom va dong co.

. Thudng thudng ngwdi ta sir dung mQt loai may co thé vira lam bom,  vira lam’
»'dOng co, loai méy pittong dlro-c str dung r«)ng rii trong 0to. )

| Céutao may kidu pittdng gém c6 vo 14, ro to léch tam 13, ce xi lanh 16 va
“pittdng 17, moay o 18 (hinh 4.24b). Trong moay-o. co mang ngin chin thknh ﬁng cao
v& thip ap, cac xi lanh ndi voi cac Jgiin phéan plu'h

(4] ché dé borm, khi ro to quay, do d¢ lech tam g, mOt s xi lanh hx nén dbn
. chiit 10ng trong xi lanh vao dudng cao ép, s8 xi lanh con lai do sirc dly cda lo xo
_“dily pitténg lam téng thé tich chét long tir duirng thap &p ddn vao xi lanh

- Chuyén hép tor ché d6 bom sang chi 46 dong co, khi don chit long tur khonng

phén phdi vao xi lanh, lyc thily tinh di tgo ra phan lgc N (hinh 4.24c). Phan lue nay
26 the chia thanb hai pbdn: Z can biing véi lye thuy tinh va thinh phin T lam quay_
ré to ngwec ctuéu kim ddng ho. o .

Hé ;6 truyén K du'qc xdc dinh. o : ;o
| Ad |

T ——

AB ' .

' Tro:ig‘dé .Ad — The tich chit 16ng dtrqc di‘m ra sau m,ot vong quay ciia dOng
co, Ab — Thé tich chdt 16ng dwoc don ra sau moét vong quay ciia bom.

Thu'ang Ay = coiist_cho nén hé s5 K bifn thién theo duong hypechol khi
mémen kéo & banh xe chi dOng thay ddi. Khi d¢ léch tam g == 0 cong sulit tir dong
co khong truy¥n dén banh xe chii dong. N&u d¢ lch tam ¢ dich xu8ng phia dmn
(ngwoce 1gi so voi hinh vé), momen kéo ddi diu, xé chuydn dong li,

Uu didm clia truybn déng thuy tinh la: co khd nling thay dbi tj s8 truyén
trong mét khodng réng va tw.dong, lii xe khong Phdi lao d¢ng phidu. Cho. phép xe
chuy@n ddong lai hoic ti€n voi cac tée do- nhir nhau. Cho phép lip dong.co thiy luc &
bt ky chd nao trén xe, tao thuAn lgi cho xe nhxéu cﬁu chli dong va méoc cod cﬁu chl
dong. Thao lip dé& dang. ‘ , . .

Nhwroc didm ciia truyén dong thuy tmh la lneu suﬁt truy2n nhd d§n dén tinh '
kinh t€ nhién li¢u khong t&t, tink tin cdy con thﬁp. gia thanh d&t. \ ‘ .



CHUONG 5 |
TRUYEN LYC CACBANG

. C8ng dyng, yu cdu, phan logi

1.1. Céng dung : Madn truyén chuyén dong tir mét tryc nay sang mot tryc khac
ma géc 4o giao nhau ciia hai tryc d6 thay ddi trong qu4 trinh chay xe thi dung khop
ndi truc cdcdéing. Khop ndi truc cdcding lien k&t voi trye thanh mot 3 hop goi la

truyn lyc cacdiing.

So d6 truy2n hre biing co cé@n cae dﬁng dwrge trinh bhy trén hinh s3 5.1.

~Tay theo tirng céng dyng ma sir dyng truyén lurc cacdiing co cac géc léch a khac
nhau (bing 5.1).

Bing 5.1. Vi trf s¥ dyug traydn iwc edodliing.

Vi trf ok dymg truytn lyc cheding | Tl e [
~ Gilta hép &8 vi cdu chi ddng . S 15— 20
~ Gifra truy2n lyc chisnh v banh xe chii ddng . 20 —40
< Din truyén cong suit cho cac bd phan khac . 15 — 20

g 71 2. Yéu can

- fl bat ki tdc d9 quay n&o, truy®n lyc cdcding phéi dém bio truy&€n momen
khéng c6 nhirng dao d<)ng, va d4p, khong cé tdi trong dgng lon do moémen quéan tinh
ghyra.
' ~ Cac ding quay ém, it rung, khong co ‘hi¢n tu'qng cong hiudng.
- — Hiét sufit tuydn dong cao, k& ciu gon nhe. , '

\

Hinh 5.1. -
» } .
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 Hinh 5.1 So-3 truydn Iyc cicding. 8) Gitta hop & v clu chi ddng, b) Gika truy¥n lyc chioh v |
banh xe chi ddng din kudhg, ¢) Giifa truyéa dyc chinh va banh xe chii ddng hé thdng treo d6c lip,
1. Ehung xe, 2. Hép 83, 3. Truy2n lyc cacding, 4. Ciu chii d9ng, 5. Nbip, 6. Banh xe¢ chit ddng.

1.3. Phan Ioaz

— Theo tinh chit d¢ng hoe cb cicding khéc 8¢ (logt cﬂ'ng, loai mém), céc
ding ddng t8e (logn kép, logi cam, loai bi, loai dia...).

- Theo két céu thanh phiin : (Loai cirng, loai niga cirng, loai dan hdi, logi bi...)

— Theo s8 khop cdcding, losi don, loai kép, logi nhida khop.

&



2. Co 36 If lu@n v& co'cbu cde ding
Coed. 'Ngu'yén U cfu tao

' Cer %3 cheding don gidn bao gBm : chit chit thip, nang céeding cha déng
n6i Li¥n v&i tryc chit dfng, ngng c&cdéng bi dong ndi litn v&i truc bi donrg (xem
hinh 25 51; |

4™

-

R

. I
Iﬂnh 5.2. So @8 nguyén Y clu tgo truyen lye cic ding. .
1. Tryc va nang cécdéng chid dgng. 2. Chdt chix thép 3. Tryc va nang cacdiing bi ddng.

Tmc chit d0ng lequay tron va kén theo ch6t chi¥ thap 2. Van d¢ng Iuc lic cla
ch6t chit thap s& KAm che lruc bi ddng quay tron. Pb:,tm vi luc Hic ciia chdt chir thip
1a gbc “. :

2 2. Béng hoc éﬁa co ciiu cacding don. gidn

. Xét tée 49 ti€p tuyén cia di¥m C van dOng cia né chm sy chi ph&i clia cd hai’
. trye cho nén.
ol .‘V“"": "1""0: I3

Trong db 3, Ty — khoﬁng cich clia didm C dén du-émg trung tdm cha céc truc. .
~ oy, wyg — TSc 40 gbc cia céc truc.

B:Bu ki¢n clin thiét éé cho'wy = wy [ £y = 1y €6 nghia la AC sin g, == BC sing,.
V2 mit k&t céu co th? bdo ddm didu ki¢n AG = OB cho nén mudn théa mim yéu chu
ddng t6c néa trén tht ﬁiém C phéz luén iu6n ndm trong mit phdng phan gise 00 cia

‘gbc giao nbau giita hai trye AOB (xem hinh s3 3. 3).
A Trén th\xc te van dong cita co cilu cicding dom gidn thi cir sau m8i lin quay
go* dném C h’r vi tri -I- hén nay mﬁt phan gidc chuy¥n sang vi tri — hén kia (hinh 5.3).

. Nhuw vay, co cﬁu cécdiing don gmn khong dam. bio sy déng. t6c, sau day s& nghién
. clra qui lu&t cha sy khac t6¢ do.
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Hinh 5.3. kHai‘vi, tri cha co cfu cicding, a) Vi tr! 0'.b) Vi tri 90°.

7/

Gido trinh nguyén li miy

- )

145 y
4 — di chirng minh cong thirc bidu
3l ) S/ W —pX = 30 tluqmnhedonghoccuaco s
5 / 1 \ o cfiu cicdéing don gidn. T
1 : 1o s //’--\\(AT‘ -+ 20 S tg'l = tge, . cosx 4.1)
N T RTTI .,ﬁ' PR Trong dé : L
-1 kA . i - s L
: N _ o 9, 9 — Géc quay cia
. -2 \ T / ~ . . trye chit dong
7 s s R o
Y ,, BRGSO - @&~ Géc giao nhau -
: : o ¢ o giita bai trye.
B3 thi trén hinh 5.4 bidu

Hink 34/ BY thi Wch pha cﬁa hai trye trong cor c‘u o h
‘ % cacd&ng dgn giiﬁ e . ::ig““? ¢ lét‘.h pha clia hai

, Néu xét mest vons quay W‘eﬁ: n-w ehn dong 1, thi co hai lin truc bi aong
g quay ch4m hon v bu lkn quay nhnnh lum. c.6 ugh'!’a lh truc bi dong 2 quuy khéng
n d;nh : .

Bgo h&m theo, u:m gmn bllu thu'c (5.1) \

1 dey 1 e
3 cose, dt coah qon’ﬁ a0 - 62

thay %'il - oy, %!tl n: oy vio (5.2) ‘thu dwge qmn he giﬁu -. vh oy,
0 g ¢

@  cosx.cosley .63




| rColgécv,lhhm.cﬁa cdc gbe o vtu(b(ﬁ.l)rﬂt re.

‘8" - t!'g h.y '.ln', - '8'1 N (5'2)11
cosx COMy cosx : : )

hmh phis o vh ddo ngm cd hai v€, qua bifn 4di luqng gide thu dwc.
' _coste, cos'a
11— 005": tghe,
costegigie, wm costx (1 — cos’q,)

hay : cc a*«e,(tg'!, + cosix) = cosax

n\t cos’ey, duge: cosle, == ¥ “."c‘:’:”'«)

Thiy (5;3) vho (3.2) thu dwoc:
. S - cosda ' 1
I w  (tgh + cosha) cosa.cos,
-y 0'0“ ‘ ‘ '

o = tgte,coste, 4+ costacoste,

(5.3)

Ket qui cusi cting. o
“ cost 4
oy = sinde; 4 cos’acosty, - G4
Té bidu thise (5.4) rdt ra nhirug k€t luén nhw sau:

— Nfu w, = const thi «, bi€n thien theo gbe ¢, c6 ngh!a 1A bifn thién theo thoi
gian vk do 46 xufit Mi¢n gia t3c gée gay ra tdi trong dOng.

— Bhi q,-o' 180, w.....kx.mﬁsowcugoccﬁamwc dat gis tr}

eyc dgf. '
_ (3) -1 (5.3)
@y /' max cos® -
-ty
“fq/s . - /_‘..\/ots]o’
g0} ]7 g N o= 20° |04 = 10
an g
) (“9” 50 180
: 120 4
-8 . \\
- -ef / | \\
-o15 ’/ |

Hink 5.5. DY thi bifn thitn ciia thc 84 géc tryc b ddng o,
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- = Ebi v = 90 20, ..k ¢ DE, wih

&do gac clia hal trucco gia
tri cye tidu. e

,. | (:%) -cosa - . L GBe).
- p oy [ min R . o
— Bifn GM bidn thire (5 4) thanh bién thire. _
‘ 9 — o _ sinte + cos’a con’cp, — cosa o 5.7)
.y " sindy; + cosiax.costy, "

~vh bidu thi trén d3 thi nhir hinh s6 5.5 & thiy r6 thém qui luat biﬁn t!nen ciia u, ‘

23, -Bi¢n phup gidi quyét vén d¢ ddng t8c
a) Co cliu cdcdling kép. i

: Cocfu cicding kép bao gdm hai co cSu chediing don g:in tb hqp v&i nhay, thanh
o phhn clia no 1a hai kh(rp nbitrpe ctcdﬁngvi bnmm nhuwdb sau d4y (xem hinh s8 5.6).

{W : ‘{U’ - ; ‘jjz

Hinh 5.6. So 43 nguyén 1 cfu tho oo cfu chclling kep. ~~
1. Tryc chit ddng c6 goc quay. 9, 2. Trdc bi 8dng 06 goe quay ¢, -
s Truetmnuhuémmy ey x,n-xwpmtmeaaung o8

Xet co ofn cacdaug acm gidn 1-A~3 vi ép dung. bidu tht’rc (5 1) chung ta co.

1gey = tgvpcosas o 68 -
twong ty vl co chu chcding don gi&n 2B3. -
. tgv, = 1g9; . Cosoyy B ' (3.9)
tdng hqp hal biéu théc (5 8) va (5. 9) chﬂng ta thu dwge két qué cudi ctmg la:
t tge, . S0%m | 10
8': - g . — “eo ach ) ; 4. )

Néu a,, = ay thi chiing ta luén lntm 6 Q{ae v, Bty la mot bi¢n phtp don
gidn 42 gidi quy€t vin 42 ddng t6c trong truy¥n lyc cdcdling. Goc lch a c6 anh
hidng d¢n didu kitn lAm viéc cda truy2n Iyc cacding. C6 nhidu cich b8 tri cacding
kép, nhwng céch ndo thu nhd dwge goc léch & la cich b6 tri t6t. C6 hai cach b§ tri
nhe & hink 5.7. o N :

— Truc 1 vh 3 song song vé&ri nhau (5.7”'
- Tﬂlc 1vad g‘iao‘-nhau; (5‘;1;,’. R
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Hink 5.7. So 43 hai khérp cacdiing kép d3m bio vin tic quay d8u cia cie troe

Bién phap gidm goc & thirng diing 1a 44t ci kh6i dong co 1i hop, hop s8 chue
v& phia sau, con truy®n lye chinh lai dit ngong lén.

K& cfu truydn lye cdcdiing voi hai khép cacding (cﬂcd&ng kép) & hlnh 5.8.
P2 thay ddi chidu dai L, hai truc 2 V4 6 1dp ghép véi nhan h&ng then hoa. MAng 4
diing d2 chin bui: .

b) 1i€n thE cda co clu c&cdﬁng k#p

H!m’a 5.8. Truyén ddng cacdling véi bai khérp cécdﬁng
1. Nang, 2, 8. Tryc, 3. ‘d bi 4%, 4. MAng bio v, 5. Then hoa

Co cfu cdediing kép 1- A-3-B-2 hinh o)s6 du'qc bi&n thé theo céch sau day 4@ trd
thanh co.cfu cacding dBng t3c.

— Rt ngin truc 3(}; - 0)

— 'I'dng hop hai nang cicddng cia truc '3 thanh mot nang cécding kép
(A3 + B3 -~ AB).

. == Thém mét co clu chinh tam 42 bio ddm 4iBu kién O3 = &gy SO a8 nguyén I
“bién thd ciia co clu cicdéing kép dirge trinh béy & hinh 56 5.9.

AB

a) . o
Hinh 5.9. So 40 nguyén 1 bidn the clia co cin cicdéng klp.
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3. Khép ndi céedding ddng tdc ~
X Béng hoc khép cdcdling ddng tdc logi bi A _ , :
‘ ' : ~ Khop ndi cdcdiing co6 4 s8

N, - " tray®n giita hai truc 1udn ludn bling
e R — : : 1 1a khép d8ng tdc. Loai ndy thwing
N i ding & cac xe c6 clu trwde 12 chi
N\ D \o . dong. | '
N ﬁ7\’>\ ~ 4 * Nguyén tic co bin ciim khop

) \ 2505 ~ nay la didm truydn lgc luon luén

niim- trén m3t phlng phan gide cia

: o ~ goc giao nhau gitta hai tryc. Hinh 5.10

2 - trinh bdy so 45 déng hoc cia khép
~ cécediing ‘dbug tdc loai bi.

R S Tryc cécdiing thye hien thay

' Hinh 5.10. So 4 dong hqc cacdiing loal b the biing hai truc 1 va 5 véi cic doan

' s c6 chidu dai 1a x va y tifp xic véi

'nhan tai P. Néu truc 1 quny dx mot gbc * thi truc 5 s& quay mét géc oy lem P s&
d€n vj tri Py.

: T Py ba dwong vubng gbc P,Q xufng mit phing APC tir Q lgi hg ti€p cdc
'dm&ng vubng goe QR va QS xudng céc truc 1 va 5..
~ Xét céc tam gidc vudng
P,QR mit ra P,Q = P,Rsinv, '
P{QS rit ra P,Q = P;Ssine,
APR rit ra PR = xsing
- CPS mitra PS = ysing,
Vay: p,Q = xsinesing, P,Q = ysinq,aino, ”
xsingsine, ’
ysing;

Goi OP, = Z thay X, y b&ng chc gi& tri 4& bigt’ thOng qua c:\p tam gidc AOP,
v COP,, ta cb:

2 =1x+4 at — 2axcoss, 2yt 4 b’ - 2bycoso gidi phtrung trinh Mc 2
timx, ytacod: x = +Jm|, + acou
- y = v m + beose,
Thay cdc gui tri x, y vao ebng thire (542)
singly 7 — a'sin®8, + acosq] ;
:ino,{\/ 7 —bsin%, +bicoss] '

Néu @ = @, vh a == b thi sin ¢; == sine, nhr vdy didu ki¢n dbng tsc gifra hai
truc 1 va 5 dugce thire hié¢n. : |
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hay smq == (5.12)

smo, == sin¢; o. '13)




-

3.2. K& cfiu khop cdeddng ddng tsc vdyxo (weiss) : duge l4p trén cdc xe GAZ 63,
GAZ 60, UAZ69 ... Tryc 1 udi voi tryc 5 bing 4 vién bi 3 va mot vién bi 6. Cic vien |
bt 3 chuy®n dong trong rinh cong 2 va 4 nim d6i xirng trong tryc 1 va 5 va trong
cdo mjt phing thlng géc voi nhau. Pudng tam ciia cc rdnh la vopg tron 6 ban kinh
bling nhau voi tam O, va 0, (binh 5.11a) dng thei 001 = 002, K quay dwéng tam
cia cic riinh tao thinh bai m§t clu co giao 13 un, dé 1a qui dgo chuy2n d¢ng ciia
vien bi 3. Do cic rinh ndm d3i - ) ' : :

xirng trong hai tryc, khi cic tryc 2\" - A4
dich chuy®n di mdt goc thi tam A\ e Ul
céc vién bi ludn luon ndm trén cic =PT S N ot

mit phdng phan gidc clia goe gitra -
. bai tryc (dém bdo didu ki¢n 9=¢,). i
»  Con didu ki¢n a=Db duge
dém béo blng vien bi 6 co chét

ngang 7 ludn qua d2 dinb vi, ch8t 0 500 ginep cécding ddng toe bi kidu Viyxo.
. 8 dung a¥ khoa chot 7. . 1,5. Tryc 2,4. Rdnh 3,6, bi

. Lk

1
1
1
]
|

‘0, ——
- '\6.

3.3. Khop cdcddng d8ng t8c kidu Rogippo (Rzepp)-: cling la mét kidu ddng téc.
logi bi khéc nguyén i dwge sir dung nhiu trén 0to, vi co tinh tin cdy cao va d9 bén lau.

Ciu tgo clia khop, chcdiing ddng toc kidu Rogiupo the hi¢n & hioh 5.12.
: 7

Hiah 5.12. So a3 céu tao cia khép d3ng téc Reepp.
1. Lo s0; 2. Chdt ; 3. Cadm ciiu; 4. Chyp ; 5 Nang; 6. Bi ; 7. Ong 13ng ; 8. Mii kbia ; 9. Tryc

&



Ngng 5 c6 rénh a, mii 8 ¢6 rinh &', cic hon bi trnyén l\rc 6 duge dit vao gida
 hai ranh a va & vi dwge gitt bling 16ng 7. Lo xo 1, chét 2, ehbm clu 3 chyp 4 la co
ciu chinh tam. Trye 9 lip voi mui 8 biing then hoa.
Ching ta co thd ding so dd khai quat clia khop déng tde R7epp (hlnh 5. 1‘3) dé.
khdo sii quan h¢ dong hye. , : .

Ny
N

5

Hinh 5.13. M& hinh khdo sat déng hoc ciia kinrp ddng ide Rzépp.

\ 0 fa gnao didm ciia hai tryc A va B, AOB luén ludn 1én hon 90°, PC va PD
1a hai rinh ciia hai nang A, B dd&i xung vé&i PO. Do tic dung clia co cﬁu chmh tam

nén P ludn luén ndm trén mjt phﬁng phan gidc cua - AOB, «

, Khl ché tao, da tink tcan ddm bao cho PL.O = PDO (& = p) va CO = DO, nén
CPU = DPO goi Q la high chifu cia P trén mit phﬁﬁg AOB, tir Q v& cic derérng thing

goc QR voi €O, QS voi DO, ndi PR va PS. Goc PRQ va PQQ chinh la géc quay cia
truc 4 va B. Co th¢ chung minh dwge véi moi thoi didm 2 goc d6 ludn luon biing
nhau 3 . do 46 tryc A va B luén ludn quay ddng tdc.

L3

4. 58 vdng quay nguy hidm cla tryc cbedling.

Trong i thuy#t dao d¢ng ngirdi ta thudng xét dén hien tuqng cong hubng &
phitng tree dai va quay voi mt tde 4o nbo 46. DEi voi 610 truc cacding thugc vao
loai noi trén Do kus ch@ tgo ¢ sai 86, viée can bling thi€u chinh xac nén khdi luong
cla trae phda bd khong d®u vé trong tAm cia n6 bi léch di dogn-la e so voi dwong

_tAm cua tryc. Khi gnay 38 sinh ra
lyc }i tAm va lam <ho tryc c6 do
ving y. X4t ditu ki¢gn can biing ciia
tryc theo binh 5.14 co:

Lyc li tam = Lwc dan hoi

:nl.(y + e). m’mc.y_%;_} - (5.14)

Hink 515 o 43 truc khi vOag £



A

Tir bidu thire (5.14) rul ra.

S

a4 vﬁng y s€ ti&n d¢n v6 cung, c6 nghia la xiy ra hi¢n twong c(nig hlr&ng'ph‘ai hogi -
trye, khi toe do goe clia tr ue dat dén gia tri toi han (nguy hi¢m)

C.Ed

w=a===

hogc

'l‘rong do :

n, — Vong quay toi han (vong quay nguy hidm) (v/ph)

‘I

""LE'""

C -~ H¢ s« xét d€u anh hudng cua gdi tua.

E — Moduyn dan héi (N, m—?)

'] — M6men quan tinh cia tigt dxen truc (m*)

1 — Chidu dai cua truc (m)
m — Khdi lugng cia truc (kg)

(.15)

" Vi dy: Tinh vong quay nguy hidm cba mgt truc tron dgc dwong kinh D dit tir

do trong cac goi 4o.

j = EDU

, x D’

G T.l}.Y
m == —— o= RSN

g 8 -

- Y =0,78.10°N.m™ (trong luwgng riéng cia thép)

E = 210. 10“N.m~*
384

Cmm —

‘5

thay céc gia tri néu trén vao bidu thirc (5.13) ta c6.
| D

-

n==12 108 —-

l’

Bing 5.2 — Cong thirc tinh vong quay nguy hidm n, (v/ph)

Logt ditm tya I

Tryc réng ®D, &d

Trye d§c @ D
: ) VD4 a3
1 Piit fiy do trong cac didm tya 12 10 | .;.:...., 12. 10 ....__i.;‘.'_i__
o ) i vD? & @2
2 Ngam & céc di¢m tya 27,5.10¢ — 27.5.10¢ l;:_-

87



Bﬂ nAng cao gih trf cla vbng.' quay nguy bidm nhim téng téc ¢ bhgy xe phai
gidm chida dai | biing cich phan thanh cic dogn cdcdiing trung gian va eacdhng
chinh con trye cicdiing lam rng.

B6i voi logl trye cicdiing hér nlm ty do & cac gdi twa, chidu dax | dtm'c thira
nhin & khodng cich gifta céo tAm didm cita khop o cdcdling.

- K chon kich thuwde cua truc e&dﬁng clin tinh dSn he s0 dg' trik theo 86 vong :
quay whﬂm N | |
' '—-———&152-—2.0 ; (516)

"l‘rong dé :i — $6 vong qnay cyc dgi clia truc cécd&ng ung voi toc d¢ lom
nhilt cua xe 0t0 (v/pb) '

s&hnthM“mylalwmm
_51 Chgmphuangdn ' o
- Can ctr thong s3 hioh hoc cia xe om d& chon so bo cic yéu t3 sau day :
_Chﬁndtil. : :

— Goo giao nhau gilim céc dwimg tém trye.

— Logi hinh (dom, kép dBng tc)

~~ Cach b tri.

4

" Hinh 5.15 trinh h&y mot 56 phmmg 4n b tri truyén iygc cdcdiiug tir hop 56 dén
’ lruyén lyc chinh véi cach \'4 M ndi thea hoa khic nhau.

J

by ]

Hinhk 51§



S
My =
e

j‘?;?“é\,

S ——

' Hinh 8.15. So 43 cac phuony an b tri cheding
a, d) diing cho xe con ; b, ¢) ding cho xe tii.
' P, — Lyc ma sit (%) '
Qy — Lyc dgé trye
Q, — Lyc thing:&ing -

5.2. Tinh. todn thiét k€ truc cacddng. “ o _ : .

— a) Xéc dinh kich thiréc cha tryc theo 5i‘éu ki¢n s6 vong quay nguy hidm.
—~ Tinh sd vx‘mg quay cyc dgi ciia true cacdiing ing voi tc do 1on nhit cia 66,

“e*max '
tH — h .
Trong dé :
Dopax — 50 vong quay lon nhit cha déng co (v/ph)
i, — Tisd truyén 8 cao nhét ciia hop &8 chinb (< 1).
i'p ~ Ti 80 truy¥n 88 cao nh#t cia hop 83 phy.

— Tinh 86 vong quay uguy hidm cda tryc cacdiing.
n, = (L2 = 20).0,,, (v/ph)
— Gid st chic.u day 6ng 3 == 1,85 — 2,50mm xdc djnh dwrorng kinh D.
Theo bang 3. 1 ddi voi h mmg bop truc réng djt ta; dc trong cac gbitwa ching ta co.

N ]
n, = 12.10' /b 1+ e 61D

g

———

.M
& o —
*) Py ==

— Ban kinn trung biah cda then hoa.

\ 89



hay d = D 2 v&o hiéu thire (5 11) thu dwge phrong trinh bac hai ma nglnem clia
n6 chinh la D.
: ng .l.» ) —

v - ' . ‘4.0 o TR il -' "
2D’ 43 D+(( » T 0% (.)lx)v\

b) Kidm tra bén.

‘ — Trqng trwimg hop kiém tra d9 hin ciia tryc bj dong thi phai. xct dén sur quay |
khong deu di xét.

M, .oy = My. w0 trong do (,) = cosx
% /min

Dods: oMy = M . (5.19)
~, ) Cm '

~ Momen cla tryc cbd doug tinh theo cang thirc (5.20) . | : SN,
o My M, iy . f(sao) )
— T‘ 85 teuyEn o6 1 ciim bop o6 | S
i --Tisé truy&n aﬁlcmh@pa&p&u
— Cq.ng thire kaém tra xain eba &ép 2.
@ = M - 16.M. D
W, (D' —
',._.:, 1$}ML'___. 321&!\11..
.56 g~ dY.6
Trong dé : G = 8 5. lO‘MVim’

4100 - 300MN/m? G17)

<3¢ 39

¥
5.3. Tirh toan thitl ké chist chit thdp. ~ ;
a) Mo hinh tai trong (hinh 5.16). o f .(9{]1 wh
by Mt cit nguy hidm A-A, : A

N\ ¢) Taitrong :

('\x
’ ! % . A/
’ Hinh&l'&.sv&hlwmcdunsmuvccmmbp o "\‘ %0

Py E(f]( "r /‘")K



B J

tl'ong dé M- \fomen X04D
" R -~ ¥hoang cach didm djit luc.

o, :

<

l)
,%""35'

u

£ 250 — 300MN/m?

< 75 — YOMN/m?

Trong d6: W, — \Iﬁmen chéng udn cta mét ciit A-A
‘ F ~ Dién tich ciia tiét dien cft A:A

"5.4. Tinh toin thiét két nang cacddng.

a) Lyc P ~Tuyén qua bi va tac dyng lén nang theo hinh 5.17.
b) Mt clit nguy hidm A-A

c) Tinh toian thigt k& hogc kidm tra
" theo udn va xoétn (d3i voi thép 35, 40, 47

d) Kidm fra b2n theo udn va cht ddi voi thep 12XH3A, 18X T. 20X (*).
P.1 |

g O

PAY

(9.23)

40 XHMa).
o = D& 50 _ g0MN/m? 24 L
o, = W 'Ea G:24) T
> o
@, m!&:-... < 80— 160MN/m3  (5.23) <
: . Jh? - 1 - -
Trong 46 : w, = ~6 "
w. = K.h.b? Hinh 5.17. So 46 lyc tac dyng ién nang
X R .
7 A
A7
N ot Bing 5.2
hb | 0 1 1.5 1.75 ' 2,5 3 "
K | 028 0.231 0,239 0,216 0,258 0,267 0,283
i .

Trong trwéng hop co b bi kim boc ngoii phiin lam vnec cua chdt chit thip, thi

luc P cho phép lon nhiit tinh theo cong thirc kinh nghiém sau day :

Pl=

«

(*) Hotc thift ké.

ket ciiu O tO

1.4.2 (N)
n .
3 J —-‘—L . tga .
lh‘ «f‘ {\,«“/
L
/ - k ']
3 \“:’
Fy

,,,,,,

N




A

t/f/{llh Trong 46 : Z — S8 kim trong B bi.

, © d — Dudng kinh cia kim (cm) ] |
é; Qi 1/1(/1 I — Chidu dai 4dm vige céa kim (om) ' L h
O [JL g — Vong quay cin tryc khuju lic Megae (W/P0) /
E %Kl' Ay~ Ti 88 truyn 3 1 cia hop 8 | : Y .
,/:fy/ B @ — Goc giso nhaa cla cic dudrng tAm tryc cicdiing. /5//
o/ ' ' : ' N - o v 4
) 3.5. Vit liéu ché tqo. ' ' '

. . Truc cécdiing digc ch€ tgo bling tbép Ong : thép 154 bay 20, phiin then hoa
béng. , ‘

thép 30, 40X hay 45T 2.

than, logi sau th§m ni to,

Truc chit thip lam bing thép 20X, 13X T, 20X HTP hai logi thep ddu phéi thém

Neng truqt ché tgo bing thép 30x, 40, 45 hay thep 35 61 cao thn, -

) ol 2“&% Ak

I. Céng dyng ybu cdu phdn logi

1.1. Cong dyng, '

- /7';2 / ; |
b A//C) f?/ig é/'/\f/ ,:\(,\/;//&/; %fh a5 A
WOC - CHUONG 6 Moo

. TRUYN LYC CHINN |
@ //21(41. %/l(/?\b;/ Cp’"“‘g/ /\/)m/w/ /Qdﬁé?/ f”@ f,{(ﬂﬂg? _ ,///,,; e 0

\E"//Lé?

[ ! : / . 4 5.

/.'/ Ao '//./ﬁ/dz‘ Ve
. p

4 gt
/8

[

voi bo bi sai, ban trec ndm trong dng thanh cliu chi dong. -

() |
A .Q/,Cw(/m v

| Ny

Truy®n lyc chinh d2 ting momen quay vh 4 bisn chuydn dong quay doc cia

'd0ng co thanh chuyln dong quay ngang cia
- 12 Yeuchu © . '

nira truc, ’

— Dém bio t 46, truybn ok thift, kich thurdw v trong lugng ahd, khoing sing
gdm xe dat yéu clu clia tinh nilng thong que, '

+— C6 hidu sulit truydn cao ngay ci khi thay ddi nhiét 40 va vén t5c quay.
~ Bdm bdo v4n hanh ¢wm dju, khong 8n, c6 36 bn b, : .

1.3. Phan logi * |

B

ot
ol

— Theo logi truydn lyc chinh o6 : logi truyen biok riing u6o (m edc binb ring
giao nhau, hipoit) logi bénh ring try, logj truc vit... : .

*-- Theo ¢5 cip béuh ring in khop ¢6 : logi dom (i, = 3—7) vi logi kep (i = 5 —12)

— Theo 88 cfip truy¥n ¢6 ; logi mot cdp v logi hai clip,

4

LR o)

f . Y \f /"l / : .
e / A ( / | f(/\ | ]
m i ¥ | . i ' /
A . ‘;’4 if ‘i (7} ‘ O\(] g/ Lj/& . N// : // ’ // . |
{1 / A o ' . : .



2. Mgt o8 phwong dn ki cy cba wuydn lye chinh g Gu 0
% A Truyn lye chink don P R
" Truyn hre chinh don theong 14 mol ciip binh rﬁng nén (rung thing hojie riing’

(xo&n) ho#c mét cip binh ring hypoit, hode mét cip bdnh vit truc vit 4@ liing momen
quay (t s truyén iy > 1) va qua bo vi sai truyén mémen quay d€n hai nira truc djt

mét goc 90° so voi tmcdoccl'u xe Ot0,

""a) Truy2nlye chinh . S 4 .
"dog bling clip banh r&ng , ‘ . —_—

nén hinh 6.1a, . ,
— Logi riing thing — h :

hi¢n nay khéng dwge s
dung phd biga vi c6 nhwge
didm : 8 ring it nh&t cda
bénh rling chd d¢ng n€u
&y nhd hon 89 thy bj cit
chan riing, mudn co tis6
truy2n i,31on phédi ting
kich thwéc binh ring bf
d0ng nén clu xe chil dong
c8ng k¥nh.Ngohi ra truy®n
lwe chinhbing cdp bduh )61 Neuytn I efu teo travin Iyc chinh dom

ring nén ring thing lAm a) Binh ring nén, b) Binh ring hypom, ¢) Tryc banh vit
vide khong drwoc &m Jju, .

-~ Loai rizg =ofn 3% khic pbuc dwoe nhuqc didm néu trén, S8 réng it nhAt
clia Lm koriag cbu ddig ¢6 thd My 6.7 ma riing vAn 4d b2n va #n khép 6t c6 thd ning
‘cao t 88 truyin {; wa vlu khdng ch€ dirgc kich thwée clia el xe. Mit khac s& ring
d8ng thoi #n kh(rp & loai ndy !on hon so véilozi ring th&ng, do 346 lim vi¢e ém dju,
Truy2n lyc chinh bing c¥p bach réing nén xodn dwge sir dung rong rdi.

Ngodi ra, trén 618 edn dung banh réng nén ring cong v&i li do A& ch€ tao trén
cc méy cit cé niing sulit cao vA khi ldp rdp khong doi hoi that chinh xdc vE vi trf
twong hd gifra hai banh riing. '

/F/ Nhuge didm cda loal nay 1A lee doc tryc 1n v phuong cha né lai thay adi theo'
chidu quay ciia banh ring, khi gaf s6 1ai d& b ket ring.

. b) Truy2n lic chinh bing cip banh ring hypdit (hinh 6.1b) dang ngay cing thay
th€ cho banh ring non xodn théng thwrdng vl nhitng li do sau day :

— DB dich chuy®n hypdit E = (0,125 — 0,200) dy (trong 46 d, dudng kinh vong
tron co s& clia banh ring bi dong) tao didu kién hg thip dwgc trong tAm ciia 616, cho
- phép ting vén 8¢ ma xe vdn dn dinh. //

— K&t cZa vitng vang. A g («/ ) 7
. — Gidm dwge trng sufit ti€p xde. . //, |
. 1 :
4

%




¢) Truy2n lyc chinh don bing trnc vit binh vit (hinh 8.1c) sir dung & nhirng ciu
xe chli dong ma ti s6 truyen i, rit lon va & cic xe ¢6 nhidu clu.chit dong duge truytn
‘lye bAng mot true cicdling. Nhirge di®m cda loai truy®n he chinh nay la hién sudt
- thiip khi 18p rap dol hdi phai that chinh xac, khodng, sing ciia gim.xe nhd néu dit
bianh vit trén truc vit, ch€ tao khé. khiin va gia thanh eao vi phii ding kim loai mau,

RN X X Truyin lec chinh kép- - - -

TruyZn lge ¢hinh kép thwéng la bai’ ciip banh réng (moét clip binh riing non va
mdt cip binh riing try) nhiim dat ti 53 truy®n lon & nhitng xc_e6 dong co cao tdc.
Tiy theo cich sfip x&p hai ciip banh ring ma chia truydn 1yé chinh kép thanh hai
loai ; T4p trung va phan tan, , - '

' a) Truyen lwc chinh kép t4p trung (hinh 6.2) gébm hai cip bioh ring lp rip
chung vio mot hép gidm tdc trung tam. Tryc trung gian vi true bi dong cfia hop giam

tde niy co thd dit trong mit phing ndm ngang nhe & cic xe ZiL-130, CA-10) viv... .
(hinh 6.24) hoiic trong mit phiing thing dirng nhir & xe ba eiiu Zil-131 (hinh 6.2b) véi.

muc dich. truy2n lge cho ciu sau vir cliu gifra bing mét trye cacdiing.

R : Cby _
M 6.9, Nguyén U cfiu tao truy®a lyc chinh kép kit tip trung
- %) 2 truc trong mit phing ngang b) 2:trye trong mﬁt.;ph».mg -dimg

. ®) Truydn lgc ¢hinh kép plin tin (hinh 63) phan chia eip banh rdng non va
banh ring tru thinh hai hop gidm t6¢: mot § trung tam, mot & ngay banh xe chir dong.

J RS . g PRt

RN TS R

¥ Pes A -
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Hinh 6.3, Nguyén B ciiu tao truyén ’ltrc chinh kép phin tin




Thd logi coa .ho'p gidm toc cudi eing r&t phong phu. Hinh 6.4 trinh bAy edc
phirong an két c8u ciia hop gidm tde cubi cang kidu banh ring try,

b)

" Hinh 6.4. Hap gldm t6¢ cudt ciing kita banh ring try.
a, b) Bankh rang #n khép ngosi c) Banh rasg 2 khép trong

Hop gidm tde cubi cang thwirng dwge ché tho theo phurong an két efin hé banh
riing hanh tinh, Hinh 6.5 trinh by so 43 cfu tao ciia hop gidm t8e eudi ciing str dung
& xe MAZ-500, trong d6 vomg réng ngodi 1 gén lidn véi banh xe, con cic chit cia hanh
riing hanh tinh thi c8 dinh. Nira truc nhan momen quay lam cho banh ring trung
tAm 3 chuvdn ddng, thong qua céc hinh ring hinh tinh 2 mémen quay dwge chuyvén
~ &&n banh xe. ‘ ' ‘ '

_Hinh 6.5. Nguyén It ¢fu tao hdp giam tdc cubi ciing kitu hé bish
ring hanb tinh (vi du xe MAZ-500) -

1. Yong ring ngodi, 2. BAnh ring hanh tinh, 3. Banh ring trung tam

o)



¥

‘ Ciing si dung he béinh riing hanh tinh nhu-ng & xe UD 10T ciia My thi nguoc
lai, cdc banh riing hanh tinh g’&n 1in voi lninh xe, ¢dn vbng rﬁng ‘ngodi thi ¢8 dinh
~ (hinh 6.6),

DAY

! "/,0%

, Hinh 6 0 !!op gﬁm tﬁc cubi cﬁng ctia xe UD 10’1‘
1. Vbng ring ngohl, 2. Banh ring hanh tinh, 3 Bénh ring trung tAm

\gom ra trén mot: 86 xe con sit dung he banh ring banh tinh nén cho hop gx&m
8¢ cadi cing (hinh 6.7). o : ‘ .

. | | /I
: LT ’ L 2
1 2
LLLs ,x Q 0 4 /3 ‘
% ‘ 7777777 7-0 Q) j -

Hinh 6.7. Hp giim t8c cubi chag kidu be bink ring hinh tioh non
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Hinh 6.8. Nguyén #f cfu tao truyen lyc chinh hai cfip.

'2.3. Truyén lrc.chinh hai cdip

(is1, ies) : Dhiim tao nhitu cfip tdc 49
cho xe 6td cai thién dwong diic tinh kéo.

Hinh 6.81a mét vidy v& loai truy2n lye chinh
nay. -

, 24. Truyén lre chinh riéng &8 cho méi
bin tryc ding trén xe 6t6 TATRA 111
¢hinh 6.9)

Hink 6.9. Nguyén I cfu tao truydn lye riéng ré.
/3. Co s& thidh ké v tinh todn truydn lyc chinh
© 3.1. Cae thong s8 hinh hpc‘ ctia clip bdnh rdng nén troxy truyn lirc chink

(Phdn nay on lgi che ki€n théc i hoc & cde gido trinh « nguyen i may» vd
_ wchi tiét mdy » (hinh 6.10. va bing 6.1).

Baypg 6.1
> ~ Ki higu vd céch tinh toén
* Thong »8. '
_ Bénh riing chi 8fng Bénb r¥ng bj 84ng
1 §6 ring z, ' ' A
' , lIls,
2 | Moéduyn mit mut don ‘ : @,
. : Comy= L
cosf
. ’ as
Goc in khép trong tidt v
3 . tge,
dién miit mit len o . - tgag = —=
' 5 cosf




(. — 0.5b)

|} Ban kinh vong tron chfa ry = ..T!E.Zl. ‘Tg-u= ‘;_’Z’
¥ . ’ ) .
. o » Z,
5 T1 s0 truyén fg = <
- - Zs
6 Goc giira hai truc 2= o+ o= 90° :
7 Géc miji nén Lin tge, = sinX___ P = )3 — @y
B R ’ '
1 .
.v
8 -B'\rdmgsinhb L::;,&:Ltrongtmdngh&p!::%‘
: , ? . sing;  sing, ) :
L= m.-v'gz +7
9 Chidu cao d3u ring h =,
10 Chidu cao chin ring ) b e 1,2.51%‘ '
' Mddun phip tuyén © 0,5b -
o mit ct gitea Mom = Mg t - “_f“) ’ “8’
3 i ) B
12 S8 riing twong dwong Z, = — Z, ] Zy= Zy ’
. P “cosg, . cos¥f | © cosg, . cosip
: ' 3
13 - B2 rong b ZosL
4 Ban kinh va_lg tron "= . m, - Z; . m, .
chia tirong dwong A 2 2 "'““""“2
- Popy ==° v.sin' R . v ‘.i ;
15°  Ban kinh trung binh tht S 1 Tg™ © - siney

(L —05b)
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" Hinh 6.10. Thong 85 hinh hoe cda cfp binh ring hinh nén
(céc ki hifu dirge gidt thich trong hang 8.1)

- rd

3.2. Thitt k& sor bo. v
1. Chon ti 88 truydn i, (tham khdo gido trinh «li thuy€t 6t6»)

2. Cén cir t 86 truy2n i, chon Z; v& Z, sao cho ty a8 % khong sai khdc so
. | ' ' 1
_v&i i, Co thd chon Z, theo bdng kinh nghi¢m sau béng 6.2)

: - A Bing 6.2

i, 2,5 3 ¢ | 5 68
z, 15 12 ? 7 8

3. Tinh todn duédng sinh L theo cdng thirc kinh nghiém, .
L = 14 \/ﬂe max . I (6.1)
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L]

Trong d6: L — Chidu dai dudng sinh (mm) Memax — MOmen cwe dzu cua
déng co  (Nm) = o _
— Ti sdgtruyén cua truy®n lu'c chinh, L

4, Tinh todn mdduyn mét muit l(m
My == N—-__i ‘
- T VETE
5. Chon &, = 20°, pa-.-.35' - 40° .
Pem 38 lién, igy Zy, Z, L, m,, a,, B thay vho bang 6.1 chﬁng ta s& thn du'orc
céc thong s§ hinh hoc cla cip banh ring truyén hrc chinh.

(62)

- 3.3. Ttnh todn kitm tra bdnh
- rdng (1dy cgp bénh réng noén xoin
lam vi du) -

" a) Phan tich hre :

 Nhin vao diy nhé ciia banh rﬁng
nén xofin thdly dwirng riing di khoi
‘ddy nhd (hojc cang di xa ta) theo.
chiéu thuan kim d8ng ho goi 1a chitu

: - xofin - phdi, theo chidu ngwgc kim

' ' . ddng h31a chléu xodn trai (hinh 6.11).

. _ A\ \Ihln vao' ddy lon thiy bdnh
; , o - riing quay theo chiu thuan kim dong
a b) ‘ hé 1a mémen M dirong, chidu ngwoc

kim d8ng ho la mémen M am.

_ Chidu dmmg clia lyc doc tru .
la hwong v® diy lon, va céia lye
hm&ng kinh 1a hwéng vao tam.

- Gia thi€t didm 4t lu-c n&m trén bdn kinh trung binh re (muc 15 béng 6.1),
‘chﬂng ta s& phtn tich lyec tic dung twong hd N gitta hai banh rdng thanh ba
phin lre luc vbng P, lye doc truc Q, fwrc hwrong kinh R (hinh 6.12) -

Trong mijt ph&ng thlng goc voi dtr?rng truc- xoin ciia riing lre N phan tich
thanh hai lirc Py va Py (quan he hinh hoe ciia ching la géc a). Luc P; lai phan. tich
thanh hai lyc P vA S, trong @6 S theo phtrang dudng sinh va P theo phu-o'ng tlép
‘tuyén véi. véng tron lin, quan h¢ hinh hoc ciia ching 1a géc. g.

. Hinh 38 6.11.  Qui @inh chida xodn ciia rmg
. - a) Xodn phqb
' b) Xodn tri,

Cuél cung chiing ta c6 céc phan lyc S, l’,. P voi gm tr; nhu' sau : “
\ ,

. P o= . a)

PR . | Te ’ . | . . ' (6.3 &)
S =P.ig o | -~ (6.3.b)
“P, P, . tg® = P.tg" ' 7 (6.3.c) |

;. : cosp
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Hinh 6.12. So a3 phﬁn tich lye tac dung Ién cip banh ring nén.

Trong a6 M la mémen tinh todn (xem
chirong 2). Trong ba phan lrc trén. day, .

/S va Py gAy nén lre doc tryc va lyc hoong

kinh (hinh 6.13).
Q=3X
| R=73Y
 Q=P,.sine — S . cose
R P,,cdsc: + S . sing

Tbng quﬂt ching ta c6:

Y

Q = —-f-—- (tar . sinq F sing . cose)
cosp

- ) R =
o cosp

(tga . cose % sing . sing) .

Hinh 6.13

Qui dinh diu trong bidu thiec (6.4) theo bing 6.2

Bing 6.2

Chida cha M | riing xoln

Q ( 6045.)

* 'R 6.4.b)

~ Phii
Duong - Trai

. Phai
- Am o ~ Trai

EEEEE

{i.4.4)

(6.4.h)
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ﬂ/ h} Ktém tra ung sudit ti€p mic theo cong thire clia gido trinh « chi hét may ».

Ca. P E_ (is + 1) ‘
cu: = V b.cosx (L —0,3b) . i, . smg, ' Q [04]

Trong do @ == 1,15 — 1‘35 chon theo gid tr; to nho clia goc xoan p..

c) Kidm tra irng suilt ubu. .

ou—-—:‘: P
085hm

S‘[ﬁu]

Trong dé Mam — Tinh theo cong thirc 11 bang 6.1

(6.5)

(6.6)

N , © y—Tra héng theo 88 ring tu'orng dtrang (cong thire 12 bang 6. 1) ;

d) Bfn voi bénh rang hypmt cln chu y phun tich l\zc uéug cho t\mg banh

rang. chﬁ déng (1) va ‘banh ring bi dong (2).
— Banh rﬁng ‘chit dg}ng ‘

,P“) = ..._f..*. .-
’ ‘b(l;

Trong d6: M — mémen quay [Nm] ‘
R, — ba‘m kinh trung hlnh clia banh ring, chi déng.

Pay —- (g% . sine; T smﬂ, cosv,),

Q==
. “© ¢ 0351

& — goc in khup cua cip banh rﬁng p, —_ goc nghxéng riing ; ¢ — g()c & dinh.

Bm = ”&:f);: (tga cosv, nnﬂ, smq,),

— Bénh xﬁng bjy déng
v . COsj,

. 'pm == Py - »
bﬂspgr

Trong 46 P, — goc nghiéng ring.

- P ' _ . .
\ : - Mg = "‘"c‘:‘”"‘:‘i”‘“ (*ga -~ By 4 .ina’ .Ml?,). .

1

, h(‘.., -~ aﬁ-‘——. (qu ; c‘ou, + sing, . 'm”)‘

Trong d6 ¢; géc & dinh banh ring bj dong.
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4. Nh&nq_ bign phép ndng cao d§ cirng virng.cbo truydn lyc chinh

'%.1: Banh riig va truc chit dgng : c6 hai-cach b3 tri g6i d& banh ’rling< hén cha
dong : b& tri kitu congxdn (hinh 6.14a) vi bS tri hai phia (hinh 6.14h).

46 ped

*@ ‘. Z\%b 7

. Uinh 6.14.  So aa é d& tryc chii ddng

ot Cach po tri gdi do hax phia cé d¢ cirng vitng cao nhung cdng nghé¢ ché tgo vO
s phirc lap thém, loai nay thwong diing trong tredong hop mbmen quay truy@n qua
‘truy®n iye chinh qua lon, ¢ thé giy bi€n dgng ding k ké.

Cach b8 tri kidu congxon twong ddi pho bién trong 6t0, & d6 thwong ding b

_thanb lin nén diph quay. vao 4¢ gidm d9 cOngxon a }tang khodng cich b (hinh 6. 15),"
giam du‘qc mémen udn & diu cdngxon. ,

a . A
e =S o 7 % % 5
N~ ; RN 2 b ' coef

7 7
ki

‘dinh 6.15. a) Cach bd tri  Lin tryc chd déng
* b) $o 48 bién dang tryc chi d¢ng :
c) b3 thi bién dang 1,3 vong dém ; 2: vé. 4.35. 10 xe.
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B% ting do mmg vﬁ'ng ctia kdt cén theo chidu truc, céc . thanh l&n m’m dlwc

lap ghép véi 49 giing ban ditu, Thye chit cla &¢ giing ‘ban ddu la khi didu chinh 3

_ lén kbong nbirng hoan toin khic. phuc khoing hé gilra cic vién thanh l&n, ma con
gay ra sy bign dang din hdi ndo dé trong cac chi tit clia d Lin. Bdn chét cia d¢
giing ban dla thd hi¢n bing so 43 (hinh 6.15) thay 46 bifn dyng dan hdi bing hai lo /

~ xo0 4 va.5 Néa khOng ¢6 d¢ nén ban dku. qaan he gu?ra lre chidu truc Q va 49 nén -
' ela Ié %o la: , , ~
' Q= cf (N).

“Trong 46 ¢ — BY cirng cia mét 15 xo, f —~ B¢ bién dang’ ctia 16 xo, trén db
thi 1& du'o'ng nét dut. Nﬁu ¢6 d¢ nén ban diu, hrc chléu tryc Q cob dang.

Q = 2f (N)

Trén 43 thj 1a dwing nét 1idn OA Nhtr vay khi cod 4o ging ban diiu, trong -

ghng mot gid tri lye chidu truc Q, sy bidn dang cb gidn. Do dd cin phai khic phuc °

cic khe hd trong d 48. B9 ging ban ddu o6 dnh hudng dén tudi the cla truydn lyc

chinh, d¢ géng nay ting sy &n khop gxﬁa ctc bénh rﬁng nén du'qc tn dlnb hon, nhung
. <4¢ chi ti€t chéng mon.

| Kidm tra 4o giing bah i h&ng mbmen ma s&t giih chc h d& va didy chinh né .
blng vong dém 36 1 (hinh 6.15) djt gilta Gng 16t va véng trong d ln. Sy &n kh(rp_
: gu‘h cac ring didu chinh bing vong dem sd 3

S 42 Banh rdng vd truc bi
i d¢ng : D ting 4 88 truyén, banh
" . riing bi 4png thwimg c6 dwiny
~ kinh rfit ion so voi banh ring
. ¢hl 89ng Trong nhi2u két céu,
2 ghl’h\g didm pra d& gioi hga
\ * su dich chuy2n ciia banh ring bj
N\ d¢ng do lyc chidu (ryc sinb ra
"l A° (hinh 6.16). Khi &t didm tya
* phdi tinh todn sao d¥binh ring,
. bi d¢ng dich chaydn qua gioi
" hgn cho phép (0,25min) méj
- cham vio didm tira. C6 losi
~ didm tya khong dida  chinh
* (binh 6.16a) mit bing d8ng thau
- va logi diém tga con lin
, (hiuh 6.16b), logi ditu co the didu
" * chiahdwge bling cdch thay chét 1
. _ bling bu l6ng.

Cae & bi 46 truc bj GOng & eac b thanh lin nén dinb quay v& hai phia, muc
" dich 3B gide khodng cich a,.c ,g:&n momen uén. ikng 4 cing vfmg (hinh 6.17) cho

irpe by d9og.

Hiak 6.16. So da cic losl didm tyga
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4.3.. Vgt ligu ch¥ tao.

* B6i v4i binh riing chiu ti nhd, lam bing thep hop

kim crém mﬁnggan 20 Xtp : ‘
i Pdi véi bianh riing chiu tai l(m va true lﬁm b&ng - \ 1 .—1 B -
thép hop kim 20 XH 2M, 1.} xTH2TA... : L : .
. ¥
Vo truydn lye chink duc biing gang rén K435-10 : l‘ “\
K435-12 KA435-13, - | ¢ dea
' Hinh 6.17

.  CHUONG 7

BQ VI SAI

i. Céng dyng, yhu cly; phén loai
1. 1 Cdng dung.

— Bi;; vi sai 4§t gura cs&c banh xe chi d(jmg clia mét ciu c6 cong dung dim bdo =

cho cic bEnh xe 46 quay voi vén téc khdc nhau lic xe quay vong, hodc chuy?n dong
trén ﬂmmg khbng biing phling, hoj~ co sir sai lech v& kich thuor cia 18p, dBng thoi
:phﬁn phlh lai moémen xodn cho hai nira tryc trong cdc truong hep ndu trén.

—~ B vi sai éﬂt gitta cdc clu chi dong c6 cong dung phm ph8i mémen quay
cho ching theo véu cliu thlﬁt k% nhim uAng cao tinh nﬁng kéo ciia xe cé ‘nhidu cdu.

i’ 2. Yéu clu.

— Phan phéi QOen xoin tir dong vo cho céc Lauh xe hay cic cliu theo 8 1¢
cho_trirére, phi hqp v(n mimen bzim (trong lrgng bim) cilia bﬁnh xe (hay ciu) viri
mit dmﬂmg .

- — Béwm bho s«fa vong. quay khéc nhau gifta cde binh xe chi dong khi otd vao
dwng vong, ¢ chay trén durirng 43 ghé hnéc trong nhléu truong hop khéc

— ké& cﬁu nho gon.

Phdn logi
- Then cdng dyng clna thimh Vi sai giu'a céc hénh xe, vi sai gm-a cde céiu, vi
sai gxﬁa céc truyén lu‘c cgnh. v
- - Theo mire m’; tir dong chia thanh Vi sai khéag cé h:nm. vi sai cé hdm bing

tay, vi sai ham tu fiqng
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— Theo két cu chia thunh': vi sai banh ritng non, vi sai binh rﬁngtru; vi sai
cam, vi sui bank vit, vi sai ma sit thiy lye, visai co hanh trinh khéng, vi sai co ty
'8 truyBn thay 4oi. ‘

" -—,Theo gia tri h¢ s gai chna thanh :vi sai ma sat trong nho (k = 0, -%- 0,2)
vi sai ma sat trong lim (k = 0,21 3 0,7) vi sai &am cirng (k > 0'7) ST

2. Co s i lugn vé co céu vi sai
2.1 Nguyén Ui chung

Co cdu vi sai la mot h¢ bénh ring gdm co cdc khau : Baoh ring tmng tdm 1,
bavh ring hanh tmh 2, ciin (hay con goi la gia) C (hinh 7.1).

-lh-
Hinh i.1. Nguyén B ciiu tao cg ciu vi sai.
1. Banh rang trung tam, 2. Banh ring hanh tinh, 3. Cun

Hé banh ring vi sai ¢ hai bjc ty do, gom chuydn cic)ng céia clin C va chuyén
dong ciia bénb rdng trung tam 1, bai chuydn dong nay khong phy thugc 14n nhau. B2
két-quan h¢ van t3c gilka cac kbau trong co céiu ta ding phuwong phap « ddi gid », co
nghia li xew clin € c¢6 dinh (hoéc xem cd co citu co thém vin tde goc phy: — e, ).
Vai gia thi€t nhe vay. 19p duyce’ cong thire tinh vju tc goc tmxng dsi clia cic khau 1, 2
'so v&i cin C

&
”4’“"1"'"(:

,”g‘gz”wg

Quan hé vda 18c cﬁa o cku bidu thi bling tl 80 truyén ity giira khtu 1 va khau
2 khi ¢éin C khong chuydn dong

« - o l Z '
ic == ! = ! d SRD — -—-!» ) .l

d6 chinb la cong thirc Willis 43 q;en biét trong gido. mnh moén hoc ;ndnyen M may».

Trén co s& cdu tgo nhir d& trinh bdy & hink 58 7 1 ta lip thém mot banh ring
trung tam #n khop trong voi hinb riing hinh tinh, thu dwyc mét co ciu vi sai duge sir
dyng r¢ng rii trén 686 (hinh 7.2). , o
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Trong cu ciu vi sai na}. cdn C ddm nhi¢m chirc niing ddn doug va binh riing
trung m 1, 2 1a hai khau bi dQng Né&u lily bo vi sai giita cac banh xe lam vi dy thi
- cin C la chot chir thap gin li€n v&i vo bo vi sai va voi banh ring bi ddng cla truy®n
‘ lgrc chinh cén banh r&ng 1,2 géin li®n voi hai nira tryc phdi va trii.

Hinh 7.2. Nguyén i céiu tgo co ciu vi sai khonyg d0i xuug.
1,2, Banh rang trung tam, 3. Banh rang hanh tnh

Theo céng thirc Willis (7. 1) co thé lap du'qc phuong muh vén tdc cua co chu vi
sai hinh s6 7.2 nhur sau:

. ———
ic 1T %
' Wy ~ W
4 c

50 g — ify . o0 - 0y — o,
wy — igg. g == (1 — ifg) . ) (1.2)
Trong d6 : «; — Van t3c géc caa lthAu bj dong thir nhat.
— Van téc goc cua khau bi déng thir hai.
.,' — Van tdc goc cia khau din dong.
ifs — Ti 38 truy®a gilra hai khau bj dong khi khau ddn dong bj dirng,
d3i voi b vi sai khong d6i xirng ify 3= 1 (*).

Vé'x lrmxng bop djc hlet i = — 1, 3& c6 b) vi sai d3i xirng va phuwong trinh

| van td¢ cha no la:
.‘+ﬂ’—-—2 Dy, . (73)

Cac phmmg, triuh (7. 2). (7.3) thuge loai vo djnh bidu thi mdi quan h¢ gitra ba
y&u t& w;, @y Vi @, khi bidt hai yéu 18 tim dwgc yéu t thi ba.
2.2. 4p dung co cdu vi sai lro;xg éto.

Yéu céu kbi xe quay ¥ong, céc banh xe cia cliu chi d¢ng phia sau phdi quay voi
. vin t8c khac nhau (hinb 7.3).

R Z 72 ,
*) Co c#ia vi sai hinh 7.2 ¢o : i;’, = (- 7—-) (-—-—) — e
' . ' “1
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. Mubn dam bio* cho cic bunh xe lin thui‘m tiy (khbng tru'ovt) khi quay vong voi
bﬂu kinh l*l thi. ' '

,.w;?:-"we‘(l-i_-—;-) o | | 74
) a\ o : .
= (1— 2 o . 74b
o= (1-3) |

Troug dd : @y — Vin t8c.goc cilia nira tryc trai (1) nira tryc quay nhanb.
. w,‘ “— V4n tdc goéc clia nira tryc phdi (2) nia truc quay chm. -
0y — Vin téc goc clia banh riing bi dong trnyén lyc chinh.

' pd tao ra sy sai tﬁc néu trén (7 4a ,b) ngudri ta s d\mg m6t co ciu vi sai nhu :
hinh 7.4. .

, ,
.
| 3
¥
> . ! =
% /2
N
‘Hinh 7.3. S 3 quay vong cia ota. Hinh 7.4. Co cfu vi sai G4 giita hai bink
s - - : xe chi d0ng ciia cdu xe &4, o
» o . S C) Chdt chir thip. 1,2. Binh raag nira trye.

‘3. Bénh ring hénh tth

Vi 7,== L,::Z cho nén’ 1...-- ~1, va co cliu vi sai néu trén thnoc loai dﬁi xt&ng

Ngoki ra gilra cdc cBu xe chi do:mg cang chung mét truc ddn dong cécdlng
ngudi ia cd dit co cliu vi sai vi thirong 1 khong dai xt’rng 42 phan phdi mbmen quay,
theo yéu ciiu thidt kﬁ

2.3. Bdng hoc ciia co clu vi sai d6c xitng d‘dl gi&a hax bdnh ze ciia cliu chu dong.

Phuwong trinh van 8¢ (7.3) duge. -4p dyng cho bn trirdrng hqrp nhu sau. -

. -~ Khi xe chay thing, cic banh xe quay v&i vén t8¢ nhu nhau (w; = wy) aip dung
pbu'cmg trinh 7.3 c6 két qu& (hinh 7.5a).

olnu,z.-ue o . o (75)

— Khi m¢t binh xe ditng hén (ch&ng han o = 0) ) thb tim dn'qc gia trj vén
t6c goc clin banh xe khong dirng (hinh 7.5b)

=2 16
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— \Ién kich xe lén, giir chit tryc cdcdiing va khong din déng n6 (w. = 0) quay
m¢t bénh xe v&oi van t8c goc oy, dwrge (binh 7. 5c)

0y == e oy i - : (7~7)
- — Khi xe quay vbng, theo cic Bidu thirc 7.4 thiy : (nlnh 7.5d)
: ay - o 4 Aw
q=%~m
tgo ra htqng sal t3c Ae l& do btnh ring hanh tinh 3 d& quay voi v&n tdc wy Vi tix 66

Z .
= -!.+~:—z§- ' (7.8a)
" Zy ‘ :
Ua*.“c"“‘l"z— | , (78b)

‘Trong trm‘mg hop nhy phwong trinh (7.3) vin ding vi @, + & = 2w, . Tiy theo
bin kinh quay vong R va vAn t8c goc diin dong w, M 'co the tinh du'qrc gid tri clia o,
nhu' sau : .

.,e%.z v T )

Phln vira trinh bky ¢ trén chinh 1a M do d& glé: thich vi 820 b¢ vi sai gnﬁa bai
bénh x¢ ciia ciu chi ddng phéi d3i xung :

Béua trirdng hop cla ddng hoc vi sai dwoe minh hoa & hinh 7.5.

K o - mesan g : ) )
<

I % i - :7

a) b <) d)

Hinh 7.5. Cic trwdmg hop dfng hoc cia co cliu vi sai a8i xung.

2.4, Phdn b3 momen quay trong co cdu vi sai.

Truée hét xét treomg hop tdng quat cho co clu vi sai khong d&i xirng (ifs & - 1).

Gia thiét ciin C chiju tdc dung clia mémen xofn M. v qua co cfu vi sai phan
phdi cho hai khau bj dgng la M, va M,. Phuwong trinh can bing mémen quay € la :

M. = M, + M, (7.10)

, Xét v2 cong anit thl c6 sy mit mat do ma sit trong co cliu vi sai nén phwong
~ trinh can h&ng cong sudt nhur san:

N, — N..,.-I\,+N, | | 2.11)

'Sir dyng quan h¢ N = f(\l o) vit két hqp hax phwong trinh (7 10) vA (7.11) thu
dwge két qua.
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\i, @y + (“‘ - w,)w, . “ o "“\IﬁsL;i’?"

M=o oy M ),
. 2
'i"\‘x yh\wng trinh van t&c (7.2)
| o, — . = (1 —ify). @
km ra _
, o =iy ST (.13
. i
 — o, - (1 — i:e)‘-c(“"o = ) - (7.14)
(] ’ '

Thay cée bidu thirc (1 18) vd (7. N) vio bidu thire (7.12) ta s! thu dirge cong thire
tinh moémen quay M.

M, = et X o Me T 715
=1 M. 2 _ - ( | )
kﬂ hqp che bn!u thire (7 19) v (: 15) rut ra cong thire tinh memen quay M,
' iy M .
‘ M h ;- 16
.« o AR i.-—~l“‘+ 2 (7 )

961 véi tmunﬁ bap d§e biét A co cliu vi sai 48§ xﬁ'ng ify e = 1, 4p dung cde
- bida tht\rc (7:15) vi (7.16) d¢ dung rit ra kit qué nhw sau:

Mo M o
\ , M, o L 2w 7.17) »
. : S22 o | @
.\1,-.. Mo, My (7.18)
. 2,
. 2.5. Cde M $8 déuh qld Im!u qua vi sai. |
a)msﬁh&m o MM M. .
‘ K  Samitc’ § = (7.19)
| TN M, M @
‘-—-KhOngcémauf Kﬁv—ﬁvi*dodo\i,-:‘\i,m—'g%.*

- Co ma st 0 <Ky < 1 (thong thuong gid tri b s6 bim 14 02, 02— 0.7,
> 0,7) a8i v6i lowi vi sai u&y s phlnbﬁ moémen quay nhw sau

g M;--imx..)

;"3 L """'“ ‘1 b Kﬁ).' *

— Him hoan tohn: Khml vidod{:M, M, M, =0,

b)Hesngm |
Re = M L aany
M, ; '
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3. M3t 86 phuomg dn két c8u cla b vi si.
| 3.1. Phwong dn lg?!f cflu cia bo vt sai dat gitta hai banh ze ch& déng.

Thlsng thaeirng b vi sai ndy thuoc loai 48i xtrng, iy = — 1 va sir dung bdnh
rﬁng nén (logi cd didn) bdnh riing try, cam, trye vit.

1. B vi sai 46i xdng kieti bénh ring nén c6 k6t cfu nhir 43 trinh ha‘ty & hinh
74 va thuyét minh & cac mye 2.2 va 2.3 ciia 2 thugc chirong nay.

2. B vi sai d6i ximg kidu bdnh riing try dwgce st dung trén xe Tatra 111 e(n

Titp Khde (binh 76).
4/3
~2_

e
.r R
l

7y

Hink 7. 6 Nguyén 1i cfu tao b vi sai 43i xirng kidu bank ring tru,
C. Cin (khiu r:hu d9ng); 1,2. Banh rﬁng trung tdm (khiu bi ddng)

n8i lidn v&i truyén lire chinh ring.r& cia binh xe bén phdi va
bén trai; 3,3. Banb ring hanh tinh.

S¢' phat tridn v8 két ciu d2 di dén mot phwrong dn doc dde dwrpe phan tich nhw
s&u : Tir mét co clu vi sai khong d6i xirng kidu banh ring hinh try (hinh 7.7a) 1dp
thém banh rdng banh tinh 3’ s# thu dwoc két cfu méi (hinh 7.7b). Ché tao banh ring
3’ v&i bE rong 16n hon va do 6 cé thd thay banh riing trung tAm 2 #n khd'p trong
thanh in khép ngoai (hinh 7.7¢).

. Ce cffu nay vin chua phai 1a vi sai a8 xirng n€u m& réng diin C thanh khung
va lip ghej binh ring 3,3 sao cho cic didm n khop khong cing ndm trén moét mit
'ph&ng, ddng thbi bio ddm didu ki¢n Z, = Z,, Z; = Zj, (hinh 7.7d).
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3 . ‘ .
[ . ‘::? C .
T T
s o "o ! 2
‘L_b‘ 1 —t—
. ®
@
b)

c L L c
]_ e===> ...-...-L—I_—.’ ——
1 ! 2
- — = —_— ; —
- ; 2 ] . :
i . . . _ L
9 1 - T -

d) -

Hinh 7.2. Phan tich qua friok phat tridn két cu sing tgo.
. phurong an b4 vi sai-48i xung kiu baah ring try. .
a) Vi sai khong @81 xing dn khop trong 1 cdu; b) Vi sai khong 48i xung in khop trong
3 ¢iu ; ¢) Vi sai khéng d8i xtng én khop ngoai ; d) Vi sal a8) xumg, ‘

3.2. B¢ vi sai cam. - "

Pé ting ma sit trong ,ixaﬁg cao tinh hr him ,i’nahﬁ’cao tinh co dong cha oto, ngudi
ta ch€ tao cc logi-vi sai cam djit huong kink va vi sai d§t huong tdm. -
Vi sai dit hwong tam thd hi¢n & (hinh 7.8). '

Nguyén li lam vide vk k€t cdn nhw sau : MOmen quay tir banb riéing non bi déng
truy2n qua vong ngiin 1 c6 chira cic con chgy 2. Bliu ngoai cha cic con chay ty lén mat
cam trong cia v ngodi 3, diu trong ty lén mit ‘cam ngoai cia vO trong 4. Hai vo 3 va
4 nGi cikng voi nira tryc bAng then hoa. Khi 0t0 quay vong, céc con chay trirgt trén
cac mit cam, phan phéi d¥n céc nira tryc nhitng t6c d¢ quay khic nhau. Logi vi sai
hay co két cdu dom gidn nh¢.c - ‘ o I
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Tri s he¢ s8 him K, cGa vi sai cain phy thude vao hé s8 ma sat gita céc con
chay vh cdc mit cam, vit goc dinh cam a. Khi & = 35°, Kp = 0,3, & == 6%, B; = 1. Gia
tri trung binh cia Ky = 0,4 = 0,5. ' |

8, ¥
. V\? — lﬂl"f f
N
r";:r77;1 m\ s k,
/ 96-(p-2t) — =
/ : V I Y o

Ky
08|

; B N ;

A . /

aletiang . K e 06
N

S ol

IRSEARY AL 02
> 20 40 60 p°
by d) Pz

Hinh 7.8 Vi sai cam a..t huwérng tim. .
AT el vi sai com g b) So 48 lyc ; ¢) Tam gl dc lgc ; d) b3 thi quan he Kh Gz

So (io lge tac dung 1én céc con chay the hxén o (hlnh 7:8b) N;, Ny, R la cic hop

fe Lo dyny 1én con chay tir phia vo ngoh\i vO trong vi véng ng!in ¢ — goc ma sat.
Ty i:’.?}'f: qisne Im‘ (hinh 78(:) ta g : :

J

N = N, (7.21)

sin{90 — (B + 2¢)] sin[gﬂ — (ﬁ, —24)]
Tir do | A ’
cos(ﬁ, — 2?)
cos(p, + 2¢) -

N; =
Momen & v trong (banh xe ;[uay chdm hoiec dung)
: M= "\‘?sxr‘x(p, + ¢)r,.
Mémen & vO ngoai (banh xe quay nhanh), |
M’ = Nysin(§; — @)ry.
§8 56 him vi' sai. : i |
K, . M7 =M Nysin(g, + g)r, — Nysin(p; — ory
M7+ M N,sin(g, + Q)r, + Nysin(g, + ¢)ry

- cos((s, ~ 29)sin{By + ¢)ry — cos(B, + 2¢)sin(p, — ¢)r, (7.22)
cos(p, + 2¢)sin(f, + 9)r; + Ccos(py + 2¢)sin(B; — ¢)ry

Khi ¢ == 6°, r, == 2r,, quan hé giita h¢ sd ham K; va géc 8, thd hién & hinh 7.8d
- e tidu-khi gy = 25 — 30°, Ki = 0,3.

Qus phwong trinh (7 22) nhan thiy’ p, = ¢, Ku = 1, vi sai hoan toan bi gz}i cirng.
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C ng eui&t hép cia con chay vi vd cam khi xe chuyén d()ng thﬁng. .

NLE 7171
@ = 0,418 : ( + )
/ 1 Pr P
[cz] (2.5 — B)MN/m2.

e

(Cé.c mémen cuc dai theo gia tri bﬁm)

E -— Méduyn dan h8i. A
P1r Py — Cgc ban kinh cong ciia con chay & cac m’ip ditm.

(7.23)

l—~Ch1€u dai ti€p xuc gilta con chax) v céc cam, Néu tam. duong cong & hai ben

- ti€p d;ém lix dfu (4) n€u tam & mot bén thi 1dy ddu (—).
3.3, Vi sai vit vé tdn. (Sa' a5 két c«’iu & (hinh 7.9)).

Hai banh vit ntra truc 1 v& 5 &n khérp voi edc tryc vit hanh tinh 2 va 4 chc truc
vit hanh tinh niy lai #n khop véi cic truc vit hanh tinh 3. Twong quan ddng hoc giira
hai nira tryc thyc hién qua giim tryc vit tao thanh bon cip &n khop theo ther tu. D2

- visai c6 khi ning bim clin thiét nhung khong c6 hién twong tw hﬁm,,thi goc nghxéng B

clia diténg xodn truc vit phdi 1&n hon goc ma st nhidu. Thwdng bt;on 8 = 20° = 30".

Loai nay co két cdu phirc tap hon vi sai cam.

A 3 4
A-i -—.-‘ g N .
2 [ -
b 77
ol TR _ ~ _
1l . 1Ty ¥
GIPIIIITERIICLY &
_f’ }: I
4 ‘
| il - 5
A 3

Hinh 7.9. Vi sai truc vit. 1,5. Banh vit ; 2,3,4. Bénh vit hanh tinh.

He




Moémen phén phéi gitta hai true thOng‘quan hén cip hanh tinh:
‘— ‘ . ' )I':)P'D’,',Dz.l)a.lh - \ »
Trong d6-: vy, n,, 1y, 9, hiéu suit truy2n ddng, theo thir tr cha lirng ciip iruc vit,

bénh vit.

He 6 him : Ky = 1 =M 1— 90,09,

Mll + Ml

Xe 6t6 Ural-375 kidu 6 X 8 ¢6 cach b8 tri cdc b

1+ oo, - v

DY nhot ciia dta bdi trom c6 dnh hwdmg dén hé s8 him theo t§ 1¢ thudn.
. S ! ‘

3.4. Phuong dn k&t cdu clia bé oi sai 2t gilta cde clu chi ding.

- kha hop li nhir so 43 hinh 7.10 nhim thu dwge hitu
1a momen Xodn MK i 1¢ thudn vé&i phén lyc thdng dirng Z),

Vi sai

‘0

(7.21)

| (7.25)

O vi sai gilta cdc cidu mot cach

qua tan dyng lyc bam (cé nghia

Vi sai

MSG

O

o]

MG

Iats

Il

1.

-

T

H!ﬁh 7.10. So 48 b8 tri cic bY vi sai‘gifra che clu cha o Ural-373. -
T. C3u truéc; S. Ciu sau; G. Cin giita; M. #omen xofn; 7. Phin hire thing ding.

BY vi sai 44t gilia clu trwée va hai cliu

chwong 1, hinh 7.11, -

) phia san ¢6 k£t cfiu kidu khong déi xvng”
banh riing hinh tru, bé vi sai nay djt ngay trong hop pban phdi nhir 3 trinh bay trong

MK
]
L '
w T ‘ 2 |
1| () M
My l ‘ —

all

Mink 7.11. Nguyén }f cdu tao bd vi sai khang a8i ximy kidu bank

v

ring try A gida cdu trwée va hai ciu phia sau xe Ural-373.
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Bo vi sai gilra clin suu va ciin giita ¢6 Li‘t c?m kléu a6i xmmg bé.nh rﬁno non

(hivh 712 | | |
‘ ‘V‘l‘};"ﬂ’ Vo SR N 1

R ! —J\ . 5 - T — ' ‘

— = T L mv 1 «

/ ,Y-i'l|-3f=\' Jl e~ s ﬂ ;

Hinh 7.12. Nguyén li cfiu tco bé vi sai d8i ximg kilu binh ring non |,
. dat gidta ciu sau va cdn giira xe Ural- 375,

O mot s6 xe c6 yéu ciiu cao v&€ tinh co d«,’mg nhu VAZ - 2121 (sdn xudt ndm 1977

& Lien X0) <o dit b vi sai dﬁx xu'ng thu'fmg xuyén gura cﬁu tewée va cldu sau (hinh. |

1.9, chtmrng 1). .

- CHUONG 8
TRUYEN BONG BEN CAC aANH XE'CHU PONG

. Céng d\mg Jév cdu, phan logi.

11. C 6ng dung : diing d& truyén momen quav 1113 truyén hrc chinh tap trung dén
bédnh xe chi dong. Co6 hai hinh thirc (hinh 8.1). v .

— Dung nira trye cho nhirng xe c6 hé thdng treo phy thuoc ¢hinh 8. 1a)

-~ Dung khop cécdiing ddng t8c cho nhirng xe ¢ he thdng treo doc 14p hoic
lam tqém nhi¢m vv d?m hwong (hinh 8.1b). -

O -

g
X7 _ 2

VAN

T

I ] ‘ . Ntk teuc

a ‘ 2 2. Cac ding
; 2 ) g 2 &) d5rig 15¢

Hinh 8.1. Truyén ddng den cic banh xe chi déng
1. Nira truc; 2. Cicding d3ng th
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1.2. Yeu can.

— Véi bt ki hé thdug ireo nao, truyén dong d€n cac banh xe cbu d()ug, phal

dim bao truy®n hét moémen xofin.

~— Khi truyén mémen xoin vin t8c goéc cia cdc banh xe khéng dbi chi cho loai

kh()ng din hwdng ma cd loai din hwdng.

1.3. Phan logi.

-~ Theo k&t c#in phan thémh lom chu li¥n va cliu roi.

- — Theo mirc d¢ chiu lwe huwong kinh va lxe chidu trize phén thanh : Nira truc
“khéng gxam tdi, nira tryc gidm tai mot nira, nira trpc gidm tai ba phiin tw (3/4), nira

tryc gidm tai hoan toan.

Xét v& miit cfu tgo, vo ciu thu(:c bo phan van hanh, nhurng vé mit phan tich luc
tac dung, cym vd ciu, moay ¢ — nira truc ¢6 mdi lién quan dén nhau cho nén chéng

t6i x&p ch.ung la truyén d()ng dén banh xe chi dng.

2 Céc phwang én két clu.

_ Cum chi ti€t nira truc — moay o vo ciu
c6 the sdip dit theo cac phu'o'ng an phuw sau
(hink 8.2), -

Trén co so nhfm thirc ¢6 tinh chﬁt d;nh
" tinh, ngudi ta dit tén cho cdc phwong an két .
ciiu néutrong hinh 8.2 nhir sau:
a) Nira truc khong gidm tai.
b) Nira ln.w gidm tai mot nira. '
- ) \Iu'a truc gidm tdi hoan’ toan (‘)

3 Phén tlch lye tac dyng

~ Khi. tinh toin b&n cho chi ti#t céia cum
nira tryc meay o vo cdu ngwdi ta sir dung ch&
d¢ téi trong tinh va gid thiét ring: Tai trong
ddng sinh ra trong qua trinh dao ddng, luc va
d4gp khi xe vwgt qua cic md hodc cic hdc
chtwng ngai d&u co dic tring glﬁng nhau cho

|

-
Q.
9] O
loan N 5?* b)
i —

@]

C)‘

Q

mdi loui xe, xét d&n dnh hwdng ciie phin vt A 82 Cic phuong an két cfu ciia cum
chi tiét ban trye moay AL clu

tdi néu trén bing h¢ s8 an toan cao.

a) Nira truc khbng giam tai, b) nta tryc

Kidm tra b&n cum chi ti¢t néy dirge tidn  giam t3i mot nira, c) nir troc gmm ti hoan

hanh trong ba trirdmg hqp **).

toan. 1. Nhip, 2. 0 Lm, 3, vd ciu.

*) Con ¢6 loan gz.m.x tdi ba phin tu hléu qua néi lwe twong tw nhu loai 8.2.b, ching 101

khdng trinh bay lip lzi & myc nay.

“) Khong xét trwong hop banh xe chiu phin lyc thing Qing cwe dai M do % giai thich

irong gia thidt tinh toan.
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a) Trus‘én tre l\ea
" b) Truy 1‘{1 iu'c phanh
c) Quay vong vix bit diu bi tmqrt ngang

3.1. ‘-dc d‘;nh phan b3 téi trong cho cliu chu déng (gia thiét clu sau)

a) Trudmg hop truvEn lyge kéo

So 45 lire tic dung 1én xe 6t6 trong tru'b'ng hqp truyén l\rc kéo duge x4y dgng
v(n cic gid thi€t nhu sau:

- —Xe chay trén dn-bng hing (wc cin lén db¢ Pa = 0) véri téc d¢ déu (h;c cé.n
 tiing t3¢ P == 0).

: — Bd qua lyc cdn lﬁn P vk lt;c cdn khéng khi P vi 80 vc'n l\rc kéo P, chling
. déu co gui tri twong ddi bé.

»o

Hinh 8.3. So 4 lye tac dung lén 618 trong trudng hep truyen lyc kéo

Tl‘r so 45 d3 trinh bay tren hmp 8.3 cb the rit ra ktt qui ve tii trong phan b3

_cho ct‘i’u sau i . .
Gu = G m’x ‘ : , (8 l)

Trong do: G, — T trong phAn bﬁ cbo ciu au & trang thai {tnh (khi xe du-ng
irén mét phing: ngang) G-
8

Gy =it

— Hé¢ s8 pban bs tai trong cho cllu sau kh,l hdnh xe chi dong truy®n luc
kéo. L-« chxéu dai cor s&. a. khoﬁng céch chu tru'bc dén trong tAm. G—trong lugng xe.’

M .9.h .
=1+ rsx G, £ - . 8.2)

mxx

trong d6 : imax — thirong s8 truy!n cyc dgi ciia e truy¥n lyc, » — hi¢u sufit truyén
lge, rgy — ban kinh bach xe. by — chi¥u cao trqng tam.

“
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Gia trj trung binh cfiz m, nbu san

.- D& vbi xe con 1,2 — 1,4
1,1 — 1,2

— D&i voi xe tai

Chung ta c6 thé nghnen ctru tich roi cum chi ti€t ciiu sau voi tm trong Gek theo

so dB hinh 8.4.

2k

»0

Hinh 8.4. So a8 Iyc tac dung 1én ciu sau véi tii trong Gsx-'

~ gia tri céc lyc nhir sau :

“phén luc thing dgng Z =
| Mo s - i 13
lu'c kéO o P. == Semax:lmax -
. K 2. rpy
, hrc tbng hqp V, = }/7“-0- P’
Momen kéo M, m P, .1y = Mo mas - imen -9

b) ‘Tru'ang hop truyen lwe phanh,

2

i

| (8.3.a)

(8.3.b)

| (8.3.¢)

83.4)

Cac gid thiét xAy dung so &b liyc tic dung1én xe 6t6 trong treong hgp nay m
— Xe bj phanh trén dudng b&ng nén P, = 0,

— Khi phanh, t8¢ d¢ cua xe gnam d’én nen c6 the hd qua lie cén khémg kht

P, va lge cin lin Py

- -— Hé sd cuwdong 40 phanh .
K = 4 dim bio cho cdc banh

g
xe Lhéng bi trugt 1¢ nghia la
tdng céng luc phanh, lyc quan

tinh va lyc bam bling nhau:
G. ¥ (j — gia téc .

ZPP ws G K ==
phanh, ¢ — h¢ 80 bdm, g — gia
t6¢ trong trudmg. G — Trong
hrqng 0td).

Téi trong phan b8 cho wu'
sau trong trwrdng hop truyén lge
phanh (hinh 8.5) la:

Gyp = G, mp - (84)

i

Hinh 8.5. Su @3 lyc tac dung lén 3t6 trong

trirdmg hop truyén ’h,rc phanh.

H
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-

Trong 66 G, — Xem bidu thire (8.1)

m“. ~ He s phan bo t.u h«mb cho efu suu kb banh ve o gy
A truyén lge phanh. .

S ¢h, L _ o e

My ==-1 -5 : (5.3}
P a .

Gid tri trung binh cdia m,, nhwr sau:
e . . -
- = B0 voi xe con: 0,8 -—0&1

— D&i voi xe tél 0,9 — O,Qa

Tmng ty ohe trm’mg hop trén, nghxén cirw tach réi oy chi tiF oFn sau vl
tux trong Qu, va thu dn'qc céc biky thu'c sau : : '

G,p
Z = -»2‘“}:1 ; LAY
P,= _,293 | (3.6.hy
V,= V& ¥ P, | 2.6.¢)
Gp.e.r .o R
M, = P RB, = - er‘i"_, . . 48.5.4)

¢ T ru'é'ng hvp xe quay vons vi hét d%u bi triret ngang
Cac gm thiét dung 42 xay du'ng so 46 hrc tac dung 1én xe &to tung rulmg
hqp na} la:

— Bb qua tﬁt ca cac lu'c kéo P , phanh (PD:, lqw oﬁgkho.w khi ¥ lpe ey din
P, va lirc cin lén déc P,. : :

'— Phan lyc cda lyc li tAm sinh ra khi quay “wang, vl‘ra dat dfn i o pR G
méi quan h¢ bam dinh ngang ciia 16p voi mit dugng: Py == G4, trong 0 0 o 50
bam ngang (hinh 8.6). '

/ p,.hfm luc tbing ding banh trai:
G 2.¢.h,
Ly == 22 -(1 M) :
LN L N )

.p = 2

| phin le ngang banh trai

Yp=Z;.¢ S it e)
Hink 8.6. Sor 49 e tac dung 1én cdu sau phin Jyc ngang banh phii .
trong trudng Lop xe quay vong ' . 7 o -
(sang phia phai) : o Y, =174 07 d)
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29 Phén tich lire che phuong n nia irue khing gidm tai (hinh 8.7)
Trong cac xe o6td hién dal, plprcrng an két cfin nika tryc khong giam tai hiu
nhw khong con sir dung nira, song & day xét sy phan tich lirc cho né nhéim myec dich

hidu r6 qua trinh gidi mot bii toin co hoc ¢d didén cfia cumn chi it nira truc - N0
c,au, lam co s& nhdn thire 43} véi cic truémg hop khie. ‘ '

a) Ti¢n hanh phan tich lwe cho tirng chi tift riéng ré clia co !'i’tu hinh s 82 a
trong trudng hop truyén lye kéo vi truydn lyc phanh,

RGN VAL
36 4

!
i

T\

i ll v
I3 .
| S 2 ' '

) H.nIz S 7. So &6 lire téc dung Itn ting chi tift
1. Nira true, 2. Vo ciu, trong trwdng hep truyzn lye kc-o v\ trayén lu'c yhanh

Gidi bai toan co hoc It thuy®t thu dugc cdng thire tinh phén lyc tai céc d bi 5.
. o : :

Vo= Vee— X | 8.
R |

V" o V, =L 8.9

. Sy (3.9

~ Trong 46, V_ c6 thd 1a Vv, (bnéu thirc 8.3¢) d6i voi truong hop tmvbn lu'c kéo,
co the 1a A (bidu thirc 8.6.c) d8i voi. trwdng hop truy2n lyc phanh. :

Dua trén so 48 luc tac dung c6 the xdy dung duge bidu 48 noi re va xdc dinh
mit cit nguy bi®m (hinh 8.8)., .

- So ho nhén thiy: N&u xét v& chiu tax tdng hop (uBn soln) d3i vai truc mit cit
nguy hidm la I (vi tri & bi 4o phta ngodi} va déi voi vd m it cét nguy hidm 1a 1]
(vi tri d&t nhip). _ : :

by Twong tu nhw mue a tién hanh phan tich lye don voi tr mmu hgp quay vong
va bét diu trugt ngany (hinh 8.9). ~

Giai cic bai toan co hoc 1 tlmv#t va st dUHb quan hé \ = ¢'.Z (¢ — hé sb
bam '’ ngang) s& thu dwoc cong thie tinh phéan luc tai cac d bi d5.

I — & . 1gy) _ A
Niga phis trdi: Ry = ..T...ii_:.i;_.?::_ | | (8.10)
PR AL i A o : 8.11)

- T 1=k | _ )
‘ ' ' B 121
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Luic tac dunyg ”’!‘"CD i .

Ox

E\/

4 = Luc tac dung vo’
v b} ! =D Lu _
it 5 é :
rRyc /] T o I\ Mev,
I : ' ;
| ~ T ] | Ml
o’ 1 .
Lickeo | = \ ’ ,
Lwe phank /" | ‘ c . My = VUi-L)
Ls{clke;) - im0
Phani . | M:E.2,,
. , . TR lrz ‘manmi phani:

Hinh 8.8. Bién FFY ndi lge cuw True vi vo (k& cfu: Nira tryc khdag giam tii)
trong trudng hyp trayén lye kéo v truyén lye phanh,

, Q
Rp

D

e

v

"’I

Hink 8.9. So a3 lyc thc dung lén tomg chi ﬁét .
1. \ua truc, 3. V6 clu trong truémg hop xe quay vong va bit ddu tnxv‘ ngang
122 v - T~ Bén trdi, P — Bén phii.



Ly <) : ‘ | _
Nira Phia phm Ry = " (1 : i ' «8.12)
4 . .

+ €. Tpy) : ‘
Zy (1’1 — 7 oY) | ‘ (8.13)

3 : . ”oo
‘RP =

‘Trong d6: Z; + xem bidu thire (8.7a), 7p' xem bidu ‘tht'ré (8.7b)

Dua trén so 48 lic tic dung c6 thd xay du'ng dtmrc bidu do m)x lre va xdc
dinh mit cét nguy hid (hinh 8.10).

Tdng hqp céc ndi Iy tai n_n;t cit nguy hi*m xem béhg 8.1

O i ;v Truc O
. I

x ‘
O » d =~ 0 Q
) _Q Q ;)
[ T

Z

N : N P+ Yo T
I V\ /
Z20-Yom | : -
/ﬂ o : ) e Tax

1 ex

/ 2

RI(Ly L)

Hinh 8.10. Bitu 43 ndi lyc ciia truc va w4 (k& ciiu: ban truc
khong giam tdi) trong trudng hop xe quay vong ‘
. ’ 1%



Baing ting hop ngi lae tai cdc mat edt mguy hicm

Bing 8.}

Tike dién ugny S S Mémen n&n . Mémen xoln
T : .
hidm cim chinige] o8 BOP tink todn M, . - M,
Trye ‘truyén lye kéo Vil Py. Rpx
; . v ~ ) K .
18] ’ truyén lye phanh © Vol P,.Rpx
Xe quay vong v& phia phai Jy + 9. mx) -’ —
Vo . truydn e kéo . - v“"l—:’f Iy — 1) -
o
ILIL 'fmp'én lyc phanh Vs = ;1' (l, - 1) Py .Rpy
' B . A rpgy =1
Xe quay vong vE phia phai " g i B“; L
. . : : , s

'lmng do: \k xem bléu thire (8. 3{,)

Voo — (869
P, — @)
P%‘ '. ;v - (8.6b) -
'z, - (@37)

3.3. Phan tich lyc cho p)urcrnq an nica tirge qi&mx 1Gi mdl'nﬁ;a (hinh 8.11)..

Diung phwong phap nhuw d3 trinh lmv & muc trén dwere kEt qua ahir sau.

- b Tr mmg, hep xc. quay vong m b tt diin tr m)t n;,au;, (hinh 8. 1")

Tﬁng h¢p néi lu'c tai. m#t cﬁt nguv hiém xem bang 8 2.

12¢

»




40
AL L,

o pp—
| ﬁ ——"0
l‘r N

—— Lutc lac dung lén fruc

[y P/ fac dung lén moay o

c==—=t> luc lac dung lén vo'

M, - v"(1-10)

4 .
1 - Vi ()

‘M“ = V. (IZ,II) ,

S

e Vi bri'dit dic lip
N cocdl phanh
Hmh 8.11. Bidu ad ndi lu'c cla truc Vi Vo (k&t citu: Nira truc giam 1ai
. 125

L mot nira) trony trudng hyp fruyén lye kéo va truy ¢n lire phanhb



ey
g ]
- ) LZ ‘ |
o
L
] l M= 1?," t1-4y ;‘ . ‘ i My=Rolldy)

2y mt
Mh:ﬁp(é’l,‘

i _‘Mu=R;(lz—l,)/ )

Hinh 8.12. Bibu db nol hgc chia tryc va vo (két cﬁu Ntra troe gidm thi mét mra)
trong irwtrng bop xe quay vong (b6 qua kéo nén)

lm | “ 1; : | ; "-



Biing tSng hop noi lire tal midt cit nguy hiém

Y

th 8.2

v,  — (860
P, - (8.3b)
P, — @&
z, - (8.7b)

~

L~
Tis Sigm pgey ‘ ' Momen ufn Mémen xodn
1fben oha bt 116t Tredng hop tinh tedn om, M,
True | truy®n lge kéo Vk.i—lL__l;(l-l‘) Py .Tax
11 truy'én Ire ‘p_hanh . Vp- l—_l_’-_—i; Q- l.)’ Pp.rpx
- : ‘ + @s.1rp
Xe quay vong vé phia phal |- Z, = 0—1——1-_—_—-;-&’() =1
' L e, ' 1.
Truyén lyc kéo Vi - i—-_—:-l;(" - 1)
vé v 1
: Truyén lyc phanh Ny (1, = 1)) P, . rax
I p ‘ p‘)-___] ] 1 p. BX ]
. i
. L R + 9'.Tgx) -
Xe quay vdng v¥ phia phai | Z, = ¢ : : 7 BX a4 -1 ]
: 1
Trong d6: V, xem bidu thire (8.3¢)

27



3.4. Phdn tich lye cho pht;cvnq &iz ntta irnc gidm tai hodn *fodn

a} Truéng hop »tm)'én'i?c kéf’ va truyen Iyc Pha’iﬁ;‘:\

o : .y
v v Sk . q_
—ﬂ—‘ '/2 /Q ' ~dr

.9‘ : A - W Vs <
M » NP
/ .

/- Moay o 3. Vo'céu
2- Nva frue  %- Vo' b6 vi sai

*

i

>

— Y
-

AT Mty

.{———-sta

T waer.ax

PO

¥ f(ila'gil dia
ldp co cGy phanh

_Hink 8.13. Bidu 45 ni lyc ciia tryce va vé (két cdu: nira truc giam tai
: _ hoan toim) trong trudng hop truzdn lyec kéo va truyn lge phanh.

b) Truong hop xe 'quay -véné va bt ddu bi trugt ngang.
¢) Noi luc téi miit ‘cwit*nguy hidm cda v5 clu.

—~ truyen luc kéo: My = Vi.l,

— Truygn in,rc phanb : M = Vool M, = P, .rgy

— Xe quay vong: M = zpa‘, +. €rpy) . ’

Ngwai ta goi day la nlra trge gidam 131 hoan toan’ vi no chin momen xoin tac

dung, trong moay-o lap cdc 3 bi con d@ trigt tieu lwe doc tryc.
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2L -y W ' 7t % fex
T2 T8 ; i
» | AR
. Vo i .
é‘, * '- B
W: r

r-Tax .

Hinh 8.14. Bitu 43 ndi lwc cla truc vh v3 (k#t cku: Niva trye gidm 3
“holn toan) trong truémg hop xe quay vong. S

L o L .o o ’i'. . )

-4 Tinh 106n bdn v& chon vt ligu. -

4.1. Tinh todn bin, h e .

Muyo 8.3 43 nghitn cira phwong phap x4¢ djnh néi lyc tai cdc mit cit nguy hidm,

thong thirng ddng thori chiu ubn va'xofn; Dy theo 'gido trink «sirc bin vit litu »
c6 the tinh. toén b¥n theo 3 1 thuy€t nhy say i

o= Vo + 38" < [a] ._ |
on= 220t TELVFIIR & (o]

1.2 ‘V(jtyliefu ch¥ tgo ede chi tiét cum vé el — nira tryc. _ :

N truc doge ch tao bing thép cin hodic rén, vat lidu chi y&u i thép céc bon
trung binh vh thép hep kim 40X, 40XHM, 30 T CA... ho#c thép cac-bon thwong 35, 40.
Sau khi rén phdi thwong hon, tbi trang ddu, ram. Bé cimg cii4 nira truc lam hiing
thép hop kim la HB350-420. | | R c
7P tiing 49 b¥n cda nia truc, clin thikt phii cwong héa bling cich phun hat eirng .
hofe lin &p. o L ' ~ .
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5. Bénh xe va idp 618,

- 5.1. Banfi :ze oo,

: Bdnh xe Ot cob nhiem vu tmy&n cic hrc va.
cdc momen tic dung gifra dim cliu vi dm’mg, dam -

~ bito hworng chuydn déng, ginm tai tmng cho xe khi
qua dwing go ghe.

Binh xe 610, theo cOng dung ) cdc logi ; chil

* 86ng, bi dong, din huong. Yen cliu chd ydu ddi voi
banh xe la chi phi niing lwring cho l¥n la it nhat
vh gitt. dwge heong chuydn dong ciia oto.

C!u tao ofia vinh bénh xe ph&i dém bo l&p
va git duge 16p. Vanh bénh xe (hinh 8.15) ¢6 khéa

. 3nhim théo I&p 16p dwge d8 dang. Vanh banh xe vA o
tréng phanb dwoc ndi ghép véi moay-o bing cac bu-
1ong va dia Binh xe. O cic xe tii hang niing, dia -

binh xe dwoc thay th€ bling cic nan hoa, nhd the
trong lwong ciia binh xe dwoe gidm di khodng
10 ~ 159%- so v&ri loai bénh xe c6 dia hanh xe.

H!nhsit Lbp dang térbit
- a) Loaf ¢6 sim, - _b) Loai khdng sim, :
mit 13p, 2. phlin gidm chén, 3, khung 16p, 4. ph:m bén
. #hanh 18p, 6. tanh 18p, 1 16p bao kin 8. lop cd0 su lmo k‘hx '
. Vanh, 10. Van. - - S, S :

b
-

”@ :.w

~Hinh 8.15. Banh xe 040, o
1. L8p, 2. Vanh, 3. Khéa, 4. Vanh
: trong, 5. BYa biph xe.

,

5.2. L3p 614.
Theo ph\rcmg phip

baé kin 16p xe c6 hai

Iqm L&p thuong va 18p
khong sim. Theo hinh
ding ngodt c6 cac logi

- nhw 18p thieémg, 16p rong
- bén, 18p vong cung, 18p

kidu con lin, 16p c6 hoa

* -16p théo r&i PC. Chc yéu

ciu co ban cfa 18p oto
la phdi dém bhdo chit

* lwgng bém cao (giita 6t0

va dm’mg) ip suft trén
nén 4%t nhd, co6 tinh

chdng mbn vi chm nhiét.

"0 can'

a) Lép thwimg : (logi 18p e6 sim) con goi 14 lom tordit, dmyc st dung rong

-
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,!‘i! hién nay. Theo hinh 8.164 c&u tao ciia loai 16p nay

%) phﬁn chay, 1 ché tgo biing



220 st ¢6 tinh b¥n va tinh chdng x-nbkiuz:ao.
- i'rén mat 18p c6 hoa 16p nbim ting d¢ ham
cia 18p véi mit dwong, Logi-hoa 16p nho
. (hinh 8.17a) sir dung cho xe chgy trén cac

loai dwérrs phi cieng. Loai hoa 18p (hinh 8.17b)
st dung cho xe chay dwing hén hgp. Loai
hoa 18p to (hinh 8.17c) sir dung cho xe chay
trén duwomg A4t x4u. Phin khung 18p 3 (hinh
8.16a) 1am bing vai 16p vii boc cao su, mdi
iop day khodng 1,0 — L5mm, x& dan chéo
nhau. Déi véi 18p ding cho xe con ¢6 khodng .
4 =~ 6 Idp, con trong 15p ddng cho xe t&i va ¢/
xe khich c6 khodng 6 - 14 13p. Khung l8p
12 phiin chiu tii trong chinh cfia 18p v& chit
ligng ciia n6 phy thuéc vao d¢ bdn, do dan

TN ET

!

!Lili“[
N
i

FITTrY

! H

%

WD

poi, d¢ ¢hdng mon va cdc chit luqng'khic" i;‘lg’ )
tha lop. | - ..&iz: ; :
Céc sgi vai clia khung 18p 1am bing véi l}’%i‘f,‘aéﬁ

'bong hoic véf tdng hop (Kapron, perlén..). Hini 1, Hoa I6p

, Phin gidm chén 2 day khodng 3 — 7mm - 8) Hoa I3p uh.. u) Hoa Bp vim

¢6 tac dung gidm va d4p lén kkung 18p. Trong c) Hoa 16p to

qud trinh xe chay, nhi¢t d¢ ciia phin nay - '
) ‘¢6. th® t&i 110 — 120°C, do 46 no dirgc che tgo bAng vat lidu chi: nhiet, phin bén 4
- bdo vé cho khung 18p. Trong thanh 5 c¢é tanh 8. h , '

'b) Lop khéng skm : L6p khong sém ngay cang dwoe s duy nhidu vl k&t cgu
don gidn va an toan cao. Lép bao kin 7 (hinh 8.16b) day 1,5 — 2= = dwoc' boc ngoai
bing 1op cao su 8 lip trén vanh xe 9 co then 10. Lép beo kin dirge ch€ tao bing cic
hop chit cao su c6 chit lwgng cao. ChE d9 nhigt cia loai 16p thdp, do d6 no6co -
tudi tho cao, ' '

. g Hinh 8.18..Cac doai 16p
#) Lop PC, b)LOp ring bin, c) LSp vong cung, d) Lp ~ . ' -
: - ' 131



"¢y LSp loai PC.: day la loai 16p cd hoa 16p 2 (hinh 8.18a) thao rod, khi hoa 18p
bf mon. 6 thE thay th€ dwge. Trong philn kitung 18p 1 cic soi vii bd tri theo hudng
kinh vé&i mot vl lop mbng lam ting tinh dan hdi clia 18p. K& qua thi nghi¢m cho

“hay loai 16p nay c6 cdn lin thép va chi phi nki itn Inéu it (gidm émyc 8 — 129%) vi ch¥
a0 nhiet thdp (20 -~ 30"(‘) .

~d) Ldp rq}ng bén : Hinh 8.18b dung ad thay thé cho hai Mp sau clia xe tAi nhim
tlng chiit lirgng sir dung cla 16p va ciia xe. So v&i 1dp binh tmrang, trong hro'ng ciia
18p rong bin gidm khoang 10 — 15%.

St dyng logi 13p vy &8 gldm dwec 5# s¢ cdn l4n, gidm chi pld nhtén heu, tinh
- co déng w.ng lén cho phép tﬁng tdc 46 tnmg binh clia 610, ~

S8 Lﬁp vbng cung (hlnh 8.18¢) thu'érng ding cho cic loai 6t6 co tinh cor dong
cao, chidu cao ciia gAn hoa I6p khodng 30 — 60mm, khodng cich giira cic gAn hoa
18p khodng 100 — 250mm, Ap sudt trong ciia 16p vong cung thip.

b) Lop ki%a con ln (hinh 8.18d) dting cho 6t6 c6 tinh ¢o ddng cao, chay trén
dwing 44t wot. Ap sut trong ‘clia 18p thap (20 4 70)KN/m? ddm bio cho 15p bam
dotng it 16t

CHUONG 9
HE THONG TREO

{. Cbng dyng ph&n !og: yiu q&u

11. Cdng dung

H¢ théng treo ding 48 ndi dan hbi gitta khung bodic v& xe v&i cac clin (cde binh
xe) clia 6 t0. Nhiém vu ciia h¢ thdng treo la gidm cic tdi trong d9ng va dap tit céc
giso dong clia cic bd phén du'qc treo,

Hé thbnyg treo ciia 6t6 bao gdm céc ho pl;an sau :

— B¢ phin diln budng : Xic dinh ddng hoc chuy®n d4ng cia banh xe, vi truy®n
céc h;c kéo, lge phanh, luc bén va cic mémen phan lye «ds chiing lén khung hoac
YO xe. :

: — Céc phiin tir dan hdi nhén va truyén lén khung (v5) cde luc thing dirng cia
dirdng. Lam gidm tai trong dong khi xe chay trén duong khéng bing phiong, 4am bao -
tinh ning ém dju ciia 010, '
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I Bn phan gidm chin @ Jung 4k dép tﬁg cdc giao dong théng dlmg clia khung:
~ v0 sinh ra do’dnh hwdng cia mit dwong khong bling phﬁng '

O mdt s8 xe con e thém bo On Ainh (phéin tir dan hdi phu) nhkm gidm giao
dt:mg bén kbi xe quay vonp,

1.2 Phdﬂ logi ,

a) Theo s ds bS trl by phin dirhuing :

— Loai treo phu thuoe v(n clu 1i¥n (logi don gidua, lom thing b&ng)

~ Loai treo ddc 13p voi cdu cit (cdc logi banh xe dich chuy2n trong mit phﬁng
.dqc, mit phﬁng ngang, trong hai mit ph?mg, loai nﬁy)

h) Thew cdc phiin t& dan hdi,

- Bﬁng kim logi (nhip 14, 16 xo0 xofin, thanh xoﬁn)

- Loa* kbi (bfiu cav su sm, biu m&ng, loau dng)

~— Loai thiy lge, ibdy khi.

— Logi cao su (nén, xcan)

— Theo pliruny phip uap t:ﬁt dao dﬁng

— Loai gidm chiin ihiy lwe (tac dyung mot chiBu va hai clnéu)

— Logi gidm chd mg sat (mes sét trong b0 ph&n dan hBl v& trong bo phan
d&n hwong), ,

13, Yw cau .
. — Bam bao cho 66 eb th n&ng ém diu tot khi chgy trén dm‘mg cirng va
. bling phiiy

Bém bdo cho xe chay viri t8e dé gu’n han khi chay trén dm}ng xﬁu ma khong c6
© va d4p len cac u d5.

, — Pam béo d@ng hee dung clia cﬂc banh xe din huérng khi dning dao dong
trong mit phlog thing ding.

- Dép tit nbauh cic dac dong cda thing xe va vé xe,

—- Gmm as z&gh‘éng bén clia thang xe khi quay vong.

2, H& théng treo phy thudé , o

' He théng treo phu thudc logi ukip va 1d xo dwrge sir dmig" phd bi¢n nhit trén

_uic logx oto, . Lo ' o '
2 1. li¢ théng ireo phi thude bogi nhip,

 He mung treo phy thude logl nhip gom co cde 14 nhap va céc b6 phdn dung 48
-bit chit cée phin & din Lol b i da;m theo xe, Hé thdng treo nhip ¢6 hai logi : loai
. nira &-lip va leax déo lat. O loai ubip niura & hp {binh 8.12) ph3n khdi iuqng khong duge
treo-bit ¢hit & gilta nbip con hai déu nhip n6i vei phiin duge treo clia 0t bing céc
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kbip, O nhip 4 o (hin‘h 9 lb) phan ihdng duoe freo ndt vai dﬁu nhip bhng chat,
con phdn dwge t:-.. ndi véi nhip biing quang nhip 1 vi khop quay 2.7
. Cée J& whip <o dinh vi bling bulong xuyén tam 1 (hinh 9.ic) hoje cac wu,
.vﬁ duvc ghép th&n*s bo biing cic quang 2.

Hinh 9.1. K¢ thﬁng trea ghu thuoc logl ntip .
a) Nhip nira &lip; b) Nhip Qio 1t )Bo ahip va cic Lé nhip.

- Khi tai tmng tic dung len nhip khdmg wn 1m (xe con) tai nhlp chi- ué"n ¢ la-
nhip chinh, con la nhip tiép theo dwge lam ngén bon 48 gidm 'd6.cing (hinh 9.2a),
Khi tdi trong tac dung lon, tai nhip dwgc gia cudng thém bing cich udn 18 nhip tha-
hai dén gin truc thing dirng (hinh 9.2b) hojc ubn theo ci vong, nhirng co khe hé
gilta cic 14 nhip d€ chung cd thd bi¢a dqng dm;c (hlnh 9.20) Khi 46 li phip ¢hinh
khong chiu udn, ma chi truyén lge kéo, 7

aj : 9

"Hinh 8:2. Géc logi tai nhip. o
4) Tal nhip dom, b.c) Tui nhip kép c6 gia cudng.
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- Kbi lam viéc, myt trén ciia 14
~ nhip chiu kéo, cdn mit dwdichin nén.
%~ Dotinh chit ciia kim logi chjukéokém,

~ ugwdi ta thidt k¥ tigt dignco cac deng
nhur hinh 9,3 42 nang cao duwdng trung
Hinh 93 Tiét dién c¢ac 1a nhip
. a) Txct di¢n thang, b) Tiét dién IBm - hoe, nham ting tudi tho céc 14 nhip.

- Dllu cée la nhip b cae dang hinh 9.4 thiing vuong goc, dang thang, dgng trai
xoan. Ha: dang sau ¢6 tubi thq cao hon, nhwng cong ngh¢ chd tgo phirc tap

‘ 7 /// A dusng
g frung hoa

a , b

l""\\
. / \
Lf;./-
M LL

D w . ~ Y \
| " Hinh 9:4. Biu cic L ul’up
a) \’uéng géc b) Thang, c) Tral x0an

G céc xe tax, do su chénh léch w2 i trong the dung lén nh.p khi c6. himg va
khong c6 hang qua 1on, ngudi ta sir dung thém b¢ nhip phu, bo nhip nay (1) co thd
dﬁt trén (hinh 9. 3&) hoéc dét duéi (binh 9.5b) b9 nhip chinh,

1 ‘ AN
o P
Q
Okl g om ‘ g oy =
= 1
= » _ .
. . ]

 Hinh 9.5. Phuong in dit ohip phy :
a) Nhip phu diit phia trén. b) Nhip phu &3t phia duei.

Trude khi l&p lhdnh ht} cac lﬂ nhip duvc boi m& phﬁn chi (@ gxam ma sil gilra
>hiang vén, nhau, . .

#

1R



\gay nay o mot 88 xe. n;twi ta ﬁ' dung logi nhipco mot " nhtp o6 dgng nhw
mot dumehﬁng ubn Q¥,
A wacﬂ&mm‘n nﬂphhtronglwngwn,débbnthlg,wdﬂmcbﬁy&nli
'k&te&udongﬁmdﬁbuodwﬁng S
" Trong xé con va xe ti o6 trong i tmng btnh. ﬂmdmg i dnng he théng’ treo

floqinhtp&c&uehﬁ G¢ng voi nhi¢m vy truydn tit ok céc lyc qua nhip lén khung, vo
. xe. Cbn&xekhdehv&xaﬁio&léu.lvc kéolgl truyén qua- eﬁcthnnh dﬁy dﬁcbiet.'

2.2 H¢ tMng treo phy tlwéc Iod 1 xo : g»

Logum\ychhyéumdungbciachuunch&d&ngcﬁabtacon(hlnhﬁmgbmco
. gidm chin 1, 16 x0 2; céc thunh phén lyo doc ﬁn@uﬁg(ﬁ& truyéne&clwbén.phanh 1
kéo tir bénh xe qnaoiu lén v xe} o

o
Bing

Bu u Hé mﬁng,zm p;m umoc w o xo0 &, chu cau‘x déng
SO . & Giim ch‘a.!- L xo '

(ac thauh phan lvc 'Y bo) pbéﬂ dﬁn htr(mg edg 1041 ueo nAy

'  So véi hé thdng tréo logl abip thi loaf 16 X0 c6 trong luvng uhd, tudi' the cao;
nhuqc didm cbd yfu w pb&i Mm -che b¢ pMn giim ch(nvt din hm&ng ‘

Y

s

23 H¢ lh6ng treo t}lﬁngMug v -’A ; S g

~ Oroic oto ba cliu; 82 tai trougthhg dﬁng tmdamgunciu guﬁav&cknuu b&ng‘
nhau, ngudi ta s dung h¢ thﬁngtuo thing blng(hlnhﬂ?)cﬂ phkn & dan hbi la dhip1 .
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' (thwéng mot don 2 va

: ‘déng vak, tro don thang
bling, n6 khong chiu cic
lyc -doc va cidc moémen
phén lye, Cée clu dirge

' ndi voi khung bing h¢
~don din hwing 2 va 8

hai“don 3 cho mot clu),
Cac lwe doc vi momen
phin -lgc truydn kn
-khung qué cdc don nay. "

Byc tink dich chuydn cida v Himk 2.7, B \bing treo thing bing =~ .-
" ¢t ‘binh xe' trong mit R B‘:""“‘P“m“dﬁﬂhuénc4'l‘wc“ : )

~ phing doc 88 phy thudc vao b6n khau bin- létsobmum ... ciee khap nﬁxmc&c

-~ don din huong. Phin git‘racﬁa nhip ndi voi khung h&ng truc lic 4, hai diin nhip ty
3 hai diln cﬁu, ce T

. \‘3 mit. d«)ng hoc. bﬁ pbén hubng cﬁa he thﬁng treo thhng h&ng phua %hbs mﬁn
‘céc yéu clu saw: .
" «Hgn ché dén mt&c Hﬁp nh&t d(t dich chuvén ngxmg ct'm nhip 8o véi dam eiiu
48 cic bé ‘mit lam viecc&a henhip vk ciu'it b mon, . -

— Gidm d€n miFc 16i da dédwh\chnyéngéc m’:a cie cliu vi dién dé 6nh hlmng

o u'rl sir hao mén v a0 b¥n lau cm }tuc cécdﬁng

', 3. Hi théng troo d&c lép _ . _ y_
: 'Heé thGng treo déc l#p tbu'tmg dm;nndimg 0 cﬁu dﬁn hm&ng xe con, nham lz’zm t
Utﬁng tinh & d;u vén hinh, tinb didu khign, va tinh On dinb cia ot6.
. Tay theo dic tinh d;ck cbuyéa clia hann xe irong he théng tree dgc 13p cé cic .
* logi san: logi bénh xe dich chuytn treng mét ph&ng ngang trong Y ph&ng doc;
~ ‘trong hai mit phing, loai nén. ~ R

Q)

r z

. Hinh 88 60:;3 hoe hi thidng treo ¢6 bénh i;ie. dic{l.cl'myé_a trong‘m-i,it‘phgxig ngan?gw’
8) Loai 1:@8n, b) Loal 3d40n bling nhau, 'c) Loai 2 ddn khéng bing nhan.- -
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He théng treo co banh xe diéh chuy¥n trong mit phing ngang cé;

| ‘a) Trong he -ﬂu&tﬂreg mot dan (hinh 9.8a) khi bdnh xe bi nang lén dp caoh

thi myt phéing banh x¢ lch di mot goc a, vet binh xe dich 4i mét dogn AL, din dén

wiit hién momen hi¢e ¥ng con quay, lam bénh xe dao d¢ng quanh try dimg, cho nén
ﬁhbng the sir dung Ioaintych@c&udﬁn hwong, - S R

o . 'b) Trong h¢ thdng treo hai don ‘d&i»b&ng' nhau (hioh 9.8b) hoim toan khic phuc

~ dugc géc quay cie mit phing banh xe, nhung vin eon ton- tel d¢ léch v& bénh xe
- AL, 16p bi mon nbidn. . - S
¢y Trong h¢ thdng treo bai don ¢6 chidu dai kbéc nhau (hinh 9.8¢) 8% gidm dwrge

- goclech » ; 40 Wch AL khi binb xe bj ndng d¢n gis tri cype dgi. Momen hi¢u ing

con quay.nhd v bj « tri¢t tieu » bitng mémen céa cic lye ma sat trong b¢ thing treo,
- Trong b4 thong treo ddc 14p, philhs tir dan hai la 10 x0 tru t} o6 giika bei canh

tay don khodug 0,55 + 065 ; goc 1 < 5.+ €. BY léch AL <4 - Smm, T

Két cfiu eu the cia logi treo dge lp o6 hai don Khiong bing uhag & bish 99.

. ’ Mink 9.9, Hé thing trev @0c Wp xe GAZ-2 ;,
. 1. Don tedn 5 2. Gidm ehin ; 8. Lo xo ; 4. Ponduid;
5. Dim cdu din hubng ; 6. U cao ‘%8 byn ché,

4. Buéng dijc tinh dan hdi cha he théng oo
Puing dic unh”d&n ‘hdi eﬁahekbﬁng treo biluthi quan he gitm i txong thing
ding téc dung lén h¢ thdng va dich ahnyénw.in; déng cia tryc bénk xe. Do c6- ma

‘“ - ’ ’ ‘: / ‘ s e

-



sit gilta cac phiin tk cla h¢ thong-nén duong die
tinh khi chilt tii 1 vi gidm tdi Os8 khong tring phan.

‘P2 don gian, trong qua triph tinh todn ngudi ta st N
dung dwong trung binh cta I va II (hinh 9.10).

Pwong dic tinh c6 the tuyén tinh hofc phi tuyén
~ phu thu¢c vao dijc tinh clia phéin tir dan hGi va két
_ c#u clia hé théng treo. ( h¢ thdng treo co dwirng diic

tinh phi tuy€n tinh ém dju. vin hanh ciia 6t6 khong
‘phy thugc vio tdi trong tac dung 1¢n h¢ thong.

B¢ cirng clia hé théng treo dugc hitu la tix trong
" clin dit 1én he thdng a2 bién dgng clia n6 hing don

NS\ [2Pms.
N .

—_——
e
X
N\

N

N
\

a—t

-—-————.-k

" vi; Voi duong dic tinh phi tuyén 40 cirng cia hé¢- @
‘th&ng treo thay ddi phu thudc vio tdi trong. . Hink 9.10. Dudng diic tinh dan
. . , 4z . hoi cha hé thdngtreo -
C wa tga = o2 ' 1) @ Thyc (&, D) Tinh tein.
- § == df o @1 P — Lc ma sit trong cic phin

. _ ‘ t clia h¢ thlng. *
& dwong djc tinh tuyén tinh 49 cirng cia bé théng treo khopg ddi voi moi tii
trong. B¢ véng tinh ciia bé thdng theo P;la 40 vOng ¥ng voi téi trong tink Z,. C6 46
vong tinh thyc t6 f7 va 4. ving tinh quy wbe fe B0 ving tinh quy woc: -

‘ A : )

‘ S¢ iuh hudng dén tin s8 ,dao‘ d¢n§ rieng ciia he théng ttec;;fkhi thi€t k€ h¢
. thdng treo tri s§ ciia fy nim trong gi¢i han san (tinh biing mm). .
Voi 010 con  fyws 200 + 250 : >
Voi 010 kikch £ = 110 + 150
Voioto tii fpes 80 + 120
B2 ot chuydn dgng khong c6 dao dong chao ldc doc thi tf s6, gitra 49 ving
«  Vinh ciia h¢ thdng treo trude f, va sau f, phii nlm trong pham vi nhit dinh. -
Vi 6t con | - 08 +08 ' o
Vé&i 010 tii va oto khach 10 + 1.2 | |
Hanh trinh ddng f; la d;&.h chuy&u cta banh xe tir vi tri ﬁ‘nh dén vj tri gidi hgn
trén, khi y hgn ché hanh trinh bi€n dgng hét. Phiin di¢n tich gach chéo trén dudny
dijc tinh dan hdi li th dong clia h¢ thing treo. Hai b thdng treo co df cirng bing
" nhau, hé¢ thSng treo nio c6 hanb trinh d¢ng 1on hon sk co thd dong lon hon. The dong
" ciia hé théng treo cang lom thi xdc sudt va dip vio b pban han chE khi 6t6 chuydn
dong trén dwong khong bing phing cang nhd. Tri s8 cia fy phu thuge vao djic tinh
ciia h¢ thong treo va vao 49 ving tinh f, ~ : . :

Rt



Vél 610 con  f, = 05f,
| vaimkhmr,aom _
VOGO W fy =0, FL
He 80 tai trong kg ctia he thdng treo la ty 83 gitra @ trong thﬁng dt'rng l(m nhiit
ma h¢ thling lreo 6 ih& ch;u du‘vc Zux VR @i trong tinh Z, ’

Kd“h%:i (3‘3)

L Khi h¢ s6 k‘ nbd thl hé¢ thdng treo 3&. va dip thm’mg xuy&n vho bo ph&n han
- ch€ cdn khi Ky lou thi be. théng treo s& trd nén it cérng, khi né dao déng voi bxen
ds) lon. Véri été con k‘ ‘niw irong giari hgn 1 7 + 1,8¢ vé-x otd tii 2 + 3. :

smmuwwmmmmr”

- 5.1, Chiey dai dng qudt cla b nhip L

. Buge tinh chon theo didu kién bS. tri chung ciia xe Otb hkngcéccéng thﬁ-ckinh
‘ngbiémtheo cbi!uduwsbcﬁaxe(L) .

' ,_-wbﬁivm nhip sau ciia dnl;chLz(o,4+0.55)L
o "——Bﬁivﬂlahiptru'b'ccﬁaxe t&iL-:(o,zs-;-n,ss)L
.-BGivirinhiysancﬁaxetél Lw(0,35+045ﬂ.

5.2, Mémm qudn ﬂn}z lbng cgng Lo » L .
R Bﬁi véri uhip khOng dﬁx xirng'

I S (hinhou) o |

LT -1 _e-C. 1' ] -
—— — , Bﬁ: vérx nhip dsi ximg _

1p’ Lo e > 1 ) AP‘ - , ‘ a C »L’ = ,

1 |
' T o - Trongdé :
;mu.-,ww-ﬁgwa~mw«mmp

' Hmhi(ﬂ (.ackich lh\mccébincnanhip . Bal vt xe eon: 135 + 1,48 o
Bﬁv&ixeﬂi' 1.25-{-}4

I, — Chléu dai nita bén trai, L..do cﬂ-ng clia ’nhip :
Iy — Chidu dal nira bén phax E.Mdduyn dan hbz ‘

5.3 Tzel dzgn ctia ld n,hip . ,
Cic gid thift 2 thigt ke g d.ien I nhlp S Do '
— Tdng dai 56 mémen qutn tinh ciucﬁela nhip b&ng mbmen quintinh tbngcong

J, = ZJ, e

4 e



‘— 'S8l niip n chon trong gitd lan: .
D6 yoi xe téi: 6 — 14(20 + cho xe tdi ning). .
, 'B‘!’vé’ixeconias . |
‘  “"‘Tfiésm’ﬂﬂr@nghvﬁchxbncaohchqntmggxmhm SRR
' %u—\w. 10

Dia trén cée gia th!& da néu vh gl& tri Jz(muc - 2) chtng ta eé c&ng th{tc tinh,
bhoich . | :

; "3!.”“‘1";"
5k, Chi?uddic&am'ngtdnkipl.-zl.-——g- R

(‘hi@u dai ofia mAu 14 nhip du-qc tinh chon sao cho h(én as ph&n bd rng xuﬁt
clia nd 1 hop li nhit. Xét 14 thir i trong bc) uhip dﬁi xing, 06 the xdy ra ba truémg
° hep ph&n b& tng su!t (hinh 9 12)

. , ) N ? — ‘» - i - . q
o ; 6'11:3 3;6" ‘ : '
N _ ; W,
. ‘ L dgl\"_‘gmm
/ : ¥
| /T 3 L2
i L s oy
- % -
* T : iR
s L P Hink 9.13.
6xf s 8§ - i
7

L Hé 58 ph&n b3 ﬁ'ng su&t

Hinh 9.12. So.4) ing suilt trén dawlip. .
' P> P, Y, = — <1

/ .
- PR<P, YD
Pi = Piu}-( i Y1 o= l

Hé 35 phin bS irng suft Y chon tf:eo kinh nghiém & béng 91. M

s



Bisg v.i

‘ l..ogl aﬂp

Cis Ul Y oo mll L

et | 42 43 Che M khie
Bonhlpedliﬂithldﬂ . ,ﬂ : ' -— : ‘ ;- ;
m“ﬁi | - VD.G-LO{S 98—08 | 09 -1 1 .
m‘::,,,,.,""m, "‘/‘,“,”“ | u~u 07-08 | 09-1 1

Trink t. Tmhchwchﬁndﬁkkbiﬁ(m chibu dui 14 cm., 1,.-0 5d va

uamnwmmmmuywmm

Xét 16 the 1: (hmh 9.19).
: ,mgmamuaauux

chn noi lw tai tift éitn ngtm :
| 0. Wy m Pl ~ p, Ly,
P, - P!!:‘ -;;ﬁ‘w. :

Xetls e s
| C’ngvutmtm dﬁnx

e : cu?%‘:l"lﬂhcg

l’s»_

[,,,.L, ...Lfl_...z_

08

@.7)

(9.8)

'l‘rong do6 P; xie Mhm bida thée m&men noi l\rc m !i& dieu ngam is.f)

0. W, = Py.Ly — Py. 1,
- P'ﬂ

Xét td thir i —. 1
Twong tuw clmng ta ct’:

P
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: ' P L —0_, W, -
P, = =2 L'~'-L Gip: Wiy , (8.11)
' it ’ '
ThOng thworng cée bo nbip ¢t hai 14 trén cang dai bing nhau (L, Ly) cho nén
ching ta bit d&u tinh t&r h thé ba.

v | .
- ¥1:04. W t(h + ht) (9_12)

L"“ b= P,.b
Trong d6 : b, — Chidu- day ciia 14 ther nhit, : |
R b, — - Chida dﬁy clia 14 thér hai. o N
.. |

Trong d6 W, — MOmen chéng ubn cia ld nhip thir i

_Khi sir dong phwrong phap ndy d2 xac dinh chidu d&i cia mdi 14 nhlp ngoai 36
litu Py va L, cdn phdi bigt gi tri cda oo, + o___,) zem cédc bidu thirc (9 8), (9 8),
(9.10). U'ng suit o; 46 tinh nhu sau:

k.P,.L.b, |
, 9.1
B | o \9
Trong 46 : h,; — Khoing ckch tir duimg trung hoa cla tiét di¢n ngam mdi 14
nhip d€n %t dign 1a hinh chik nhat : by = .Pf_ |

k — He s8 &nh hubng cla 1a nhtp cudi cing dén s phan chia
khong da trng sufit cho cac 13 nhip khic, cong thirc kinh
nghitm tinh k nho sau: ,

k= (1 — ag- ';”)r"'i?‘ »' ' "(9.15;
A : .
3, — Momen qnin tinh 14 cudi cing (thir n)

~ He s8 xét den sy gia ting dng sufit trong ld cudi cung, ag = 12 + 1,3

Sau khi 48 c6 cOng thire (9.14) 42 tinh ng sudit tai ti€t dién ngam cia mdi 14
nhip g;, chung ta quay lai cic bida thire (9.6) (9.18). v.v. 42 x4c dinh chidu dai L,, Ly vy,

Biéu tlmc (9.8) c6 the vi€t thanh.

Iy = Lx - ¥p

o Tmnﬂdélx‘all—'-%l—;&-
o , 1 ‘

M3



q‘u§ nhu&b&ng92 :

-Th‘y giﬁ m q, e

{-'!‘hu dcge Xy = !3 er—‘—l’l

k.P.Lyh,
e e

J Mﬁm qutn ﬂnh ti& dieu ciia 14 thir 1) enng tmmg hp eho hién thibe (9.9).
| T Lc"L!“'xi ‘_
T db: -
R 0 s A
They oke gid tr: -c.f E: "*,‘" L
. | ‘_é"kp,}r., b
R 5
S ',h,...!s& |
-  _ 5, L’( ’.z) (9.13)

Iy — \!o:nen quan tlnh ti& dien cua 14 thir 2 ,chﬁ'ng minh tuo'ng e, dwc ket
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Mm Thank phin x Todeh pidn §
SRR R o
| ~ L
L=L,—x -p,‘af:i..(i-.’i;_’z)
By ot I
. : Jk.L. .1 _ 7 : s ] :
LymLlymzy X, == Y'“ ' L‘ B b b ok
: , Iy By Py L Ly 1 Ihy
. Lo ‘ ‘ —
bomt,—x, o Yekolgd, ol a0y
S iz B, B, 8, L, T, 8.8
‘ | v_,kLJ L, i.WNxJ'
Lé cudi ctng: Xy T 1wt -t .5:3"""“'
\ J , Pat 1‘:{1 L%—i
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bai voi by nhip c6 hat 14 trén ciing dAi b?mg nhau (r., = L, theo bing (9 1)
chvn Y; = ¥y, vi do &6 cach xac dinh clnéu dAi eia tt”mg hi co sira dhx chit it so
véd b&ng (9.2). '

8. 5. B:tdmg dte tlnf' dan hbt' tim'c # d‘m ﬂg dzrnym'm 36 {Ign han d&a rh sau ;
--socmcﬁammnhmhc. L '
- — D} cting ciia by nhip phu C -
— T&i trong tinh khi khong cbl{tii Zes
~ — Téi trong trh khi chit My tdi Zy .
= Khe h& gitta nhip phu. vk @ hgn ch€ cia khnng xe fq, nfu khong c6 8 lign
. miy thi gid thigt nh!p pbu b&t d\kn 1am vige & tii trong Zy t!nh theo cOng tht‘:c k.mh;
nghi¢m: (hinh 0.34). o
' fy ~ Khe b gﬂh nhfp phu va khnng xe .. &= arctgc.
" fy— Bién deng tinh cda nhipkhi khbng ohit til P e arctg Cp

Y

. fr—Bién deng ttnh (40 vng tnh). , Zfr -zh g 2 - 2%
¢ thu'c & clia nhip khi chift dly . : 2
2 . I N &
i o A o . [ *
AL TR
2y
z" . ' »
- L. 2" z %
ok . o
- - F; 3 - [!.....1 | “‘".a' : . “ ) P[‘fpg .
- f-r B o : N P

Hlalc,!.ﬂ ' Btrbng dﬁc tinh thoc té clia bo nhip
8) m c6s8ldufy,
b) Gid thitt tii trong nhtp phn bt d&u hm viée

Cén et vao dm; dﬁc t(uh dan b8P thye s (hinh 9. 14) cb thé xé¢ dinh dm;'c
-tdl trong phin hh cho nhip chinh Z, vi cho xﬁup phﬁ Z,, L

7.&(:, [ 75 SR .‘ S . : (9.19)
| 7p'==C’(T'r~ f.-—-ﬁ-) o (9.20)
'A. Tinh 1oén kidm tra 4§ bin eba cde e nMp |

6.1. Phang phdp 18¢ trong tdp trung
Cée gid thig '

. — Pidm &yt cia ph&nlxpcmdung tmim mh‘ilﬁnhips&t nhan th i va
th&i+ti§ﬂumﬁtAcﬁultth¢i+1 ﬁe’pmacﬁauthm(hmhgm)
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fef -

| mnh 9. . Sor a3 iu'c the dung lén che 1 nhip ik 9. 15, So a5 bitn dang cin dhe 14 nhip

- Chuyén v; f b&ng chuyén vi fn (hmh 9. 16)

. Ph&n tich hgc tdc dung cho mdi !é nhtp BQ nhtp chju i trong L(Z hoic L B
di x&e dmh & bidu thire 9,19 v& 9 29), san da clna cho mdi bén mét lgc P. Dwéi tac ,

. ; “dung cda P, giftm cic la nhsp

o —¢- sinh ra phin Iye twong hd R,:

Cuyl Y Theo gid thi€t thy nh&t didm dst

) { , ,Ncﬁa Ri nhu hinh 86 917. = -

""y1 -y

, | CXét 14 thie nhit vA 14
+1‘ M " thtr hai: . ‘

e f“"‘Epj“("L"T‘! 4) L

/1 _ v , = fM- L} R' L| _

__R.-L!(?e—l;._)

T T . ' .’ ’ "
y I ~ Theo gi& thift thir bai c6:
; | i f,, ..fA.. Va'tha Gtrqc phiwong

Hink 9 7. So' a3 di?m ajt Jlgc tmng M ﬁh!p

"o-s-:é:(e&—-z) e B e

Trong d6 J;:— Momen- quin tinh eiia in nmp ei @21

 Ding phu'orng phép tuung tr 42 xét 14 thir 1 - 1 vi 14 thir i & dang tdng qutt,
cilia phu'orng trinh giadi céc phén lyc R: ;

a;. R“-{-b n+c‘ Ry, ..‘o."'

~

Trong 46 :
J;- Lm ' )
a = G 5 T-'— —1
- ( ;
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: b=:~—(l+£é:)

»
| C =05 (L;'“) ( RN S 1)' 02
v x+{ .
, Cuin cnng chtﬁg ta lﬁp dwge mdt b¢ phirong trinh gidi cac phan] lu:c R.. Ry.... Ry,

a;.P © + By By - +C . Ry -a
&.B, . +Db.R,  +G.R, EL
D{*’ Ry by .;Rn‘-‘-i St ,ﬁcu—i ‘R, = y
an.Rn-«{' +ban | =8 (923

Trong 46, hé s6 ai (i=2 + h),'bi{i=2+n) Vi
- C(x-n2+n—l)tinhtbeocbngth&c(@%)

&=l | hauh 14p bidu d8 noi lwc (modmen. aﬁn) v

"*T, R kidm tra bin tai tigt dién ngqy hi¢m

e k, f - t,,1“, T - Sau khi gidi duwoc cdc phidn lue, ti€n
-} § (binh 9.18).
l

R 6.2, Phuong phdp durd-ng ccmg clumg

' L., o s © - Céc gia thiét :
oy N T '—KthnhipbnéndqngdotachngV
T : _clia hiit ky mit tai trong nio 4o, t&t cd cic

: : - 14 nhip 4% 0m sét voi nhau subt cd chidu
Hinh 8. 18 Bidu 43 mémen aﬁn cﬁa lithe i dai, tao thanh mot dwong cong chung, gm'a

cdc 1 nhip khong cé khe hd.

- 6’ mbi tit dlen odt nga.ng ciia b nhip tbng 38 momen noi h*c b!mg mémen
_ ngom lwre. '

, f*' : ‘ 4 . 1
N ZM-»;-M T
- ! " 1k = - ———
. 23 - = =
[ SRS J—
Trong d6 : M; — Mbrnen ndi lwc ciia 14 theti. - ‘ 18
tai ti&t dien nghlen ciru,  KEZ ‘ T
k — 56 14 nhip trong tiéh ; LT s
dien dé. . ‘ o o ”,;,xg-—-‘ S
M - Momen ngogt* . Lo

. N —
Xét hﬁt dienB -'B nhu trén hinh 35 9.19 Hbrh 919 So 28 tioh e 12n h nkip
, 14—7



- ‘ L«

Thea. gié thm tm& hhsf 'l'ax tufx dien B -~ B, tut cd cde la nhtp d2u o6’ chuug
\mol dt) conﬁ bign d:mg la: PR : , _ o

’--——(trongﬁ(f PB bdn kinh eong) L - e

S e E 3 E 1.5 E.)- _k

Thea gid thi!t tlnr hai 2 Mm - P ‘I
" Terde aht’ing ta x&c mnh am momen not m cho temg 1 nhip, vi du 14 thit § :
~ J.P.X

z.‘!-, e

, . o ia! : - . ,
vp-dungcheti&diennguyhﬂm(x «L): e
' L. - e

M, = ...Li...._.. : ' (9.25)

é . z . '4 . ,

8.3, Pbmmg pImp gi& dtnh pMn b6 ;mg

© " Mgt 36 Bling chf tgo kidm tra b¥n b¢ nhip theo pmmg pmp g:a dfoh phan b6

- fmg mﬂ’t (oé tbb Ia k6t qud tlm dm bing th\;-c nghltm)

5

&ngnﬁt truq Mnk cho m&i l( nkip & tigt chen nga\m. trong a6 tdng moémen
| chbdgua: 0 o o E

Cui d;nh ﬁ-ngiait e'\’m cié u nhu sau :

G, nﬂ 7"!5 '
. 0‘ -nO 8500‘5 - R
o _‘314 o.w,w. W.-o.y.¢w |
48
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P

7. "“h '°é" h§ théng, treo “66 l?P cd phﬁn tu' dan hﬁi la lb xa
(goi tit he thang neo don bRy — lc xo0). :

7.1, Bm)ng ddc tinh déng h9c clia hé th6ng treo don bly, 16 o :

~ Ladd thi bidu thi qmm b¢ bam 3 giﬁ-a banh trinh th&ng dﬂ-ng ciia barh xe h v&.

bi¢n dgng cita 16 xo f.
~ Phwong phip hoa dB dé thé.nh Iép &m}mg die tinh dc)ng houc (db tb.; ham 36\

- f) nhwr sau. .
" Chon thanh 0,A lam khau dfa dong vi cho m6 chuyén dich nhﬁ'ng ¥t Khic
- nbau Ay, Ag Ay Agw v By, By, By, B,..) dotangquandn)nghoccﬁacociu ‘dinh -
hwong nén che vi tri twong ¢ng cik didm C 1A C,, Cy, C;, C,... va cha didm D 1a D,. :
Dy, Dy, Dg... Tir so 45 dong hoc d6 xdc diph dwoc gia tri hanh trinh Ahg, bOhg, Ah...
v mén deng Af,, 8y &4, tir 46 Up nén 40 thi bam 86 h'— f (hink 930)

4p s

&

B’lnb .20 Mng dic tinh &dug hoc cla he thdag treo don biy xo x0.
@ se® 8oug hoc, b)ab thi.

72 \dydng duong dac tmb ct'mhéthﬁng trea Z— k.

- Bb qua ma-sit trong h¢ thing treo va xufit phit tir-didu kién cAn bing thE ning
~ bifn dgng cda 10 xo vpi. cong sinh ra do banh xe bj dich chuydn thdng ding s& l4p
" dwge phwong trinh quan h¢ gita Z, P, b, f.

~ Ahb
. P~ P ). ‘2" = (£, — i-jl{";'fl' . a

- .
L=~ P g+l @2 /

R

. ' | 149



Trong dé Z — Phin, e th&ng d&ng tac dung Ién hénh xe.
‘P = Lirc lic dung 1én 16 xo0. :
h — Hanh trioh th&ng dirng cia b&nh xe.

e o ' f — Bién dqng ciia lﬁ x0.

~ - Gid sir 16 x0 cb 49 cyng 14 C, hmmg ﬁ*ng voi cie ‘bién dang Af,, Afs, Afy v.vi.
b th& tinh dnvc lge tae dyng’ i¢n 10 - X0 . S
b e P;-—-o ' N
. f '.»/ SN P,-M, .
. R = (fy +§Af.) c o
P,x(Af,+Af,+Afgc ' '

e e s g s e g

P,-,===(Afg+Af3 + . +Af) C.
Thay cc gié trz P',, Py, v V.. véo céng fhike (9.27)
B _ z,.=1> Lh |
IR .
. . ’~ v' Af’ b ". - .
y - : Zy w= {P. —P . ,
E C ! = (P, a)Aha'Fzz , e

Cutﬁ cling 88 thu dmyc dm’mg cong Z—h hinh 9:21 minh hea cic btr(rc x&y
dxrng dﬁ nghxén cru : T ;

L o - 2 Y : \l
, S L L

<4
<

..

19

s ok

"o

S

. Hinh 921, Cich xby-dyng 89 thi Z— b.



) \'éu xem c la mt tham s co the x4y dung dwoc ‘mot hg) du'tmg cang 2 — h
ﬁng vii mot gm tri C (&6 cirng cla 1¢ x0) thi x4y dung dmyc mot ho dudmg cong

© Z = h. Xuit phit tr yéu cdu v4n hanh ém diu chon mét troug 86 cic dudng cong

46 ‘sao cho h’ va h., dén thoa min (hlnh 9.29)

vg  /
27: h’ ’ 2:!' \/h e[xx}

' Troﬁg dé g - Gia t&; trong trm‘mg h.'.h,r - d¢ dwh chuy?.n cﬁn bénh xe,

A f’} Ao - ”P -

m .

Hlnh 9.22. Chon 4 cling &m fd;u clia 19 so c,, : ]

. Sau kha dﬁ chon dtrqc dé cgng ém diu (40 m&ng théa min dléu kten em dju)-
3 C “cfia 19 xo, dya véo C, va. 56 heu vé tai trong Z va ‘ditu. Lxén b2n 42 thidt k& 18 x0’

. 8 Gtam chén

[

- * Gi&m chéin ‘d4p tﬁt mét céch nlumb ch(mg dao déng s& hii'u clia cac khéi hrq-ng
- dwge treo clia 0td bling cich bifn ning lmyng dao ddng thanh nhiét ning tda ra moi
_tnrimg xung quanh. Trong b¢ théng treo ciia 616 con, 6to khach ,thudmng djt mdi clin
‘boii gidm chiin, cdn & 66 tdi chi 34t hai gidm chén & clu trudo. :

» " Ngay nay tit ci cic giam chén d8u lam vi¢c theo nguyén tde : nﬂhg lromg déo
; d()ng dirge tidu t8n cho qué trinh Gt lwu chit long cbng tic trong gxam chin tur
_.khoang nay sang khoang khéc qua nhimg 15 nhb . '

8.1. K&t c&a vd ngnyén Ig lam méc clia gidm chiin

Céc cum chu y(‘n cia gidm chin (hinh 9.23) 1a: xi Janh lam vite 17 pmbng 14
truc 18; Van thong qua 5; Van tréa 7; Van nap 9 ; Van nén 10 ; khoang chira 18, vé 19.

Van trd 7 }a mét dia thép cé xé rii‘nh,duqc'lb x0 B ép vao mit dudi ciia pitténg.
Con van thong qua.5 drge mot 16 30 y€u hon ép vao mit irén ciia pitténg. Trong
cic rinh vong trén mit diu cha pittdng c6 khoan hai diy 15. Ddy 18 ngoai 6 dwgc:
Alfa van thong qua che kin phia trén. Dsy 13 trong 15 dmyc dfa van trd che kin phie
dutn Van nsp cb cﬁu tan tu'cmg fur. ' 5
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S N GRS N WS

-

NEURINGS W
B TIRE
/0
glabeka) ity
B

i RIS e

. ' ﬂfmlae.% Kitcﬁngiim chﬁn Gng '
R ¢ m»ﬁx z.xﬁg, s.{xmamnakn,&vﬂmuqm.e.um -
R X mu&m,*zmu& & Loxo; 8 Vsn ngp; ld,?nnnén,'
uﬂu;“M&,m‘Mem&u; ux:m.u'rm
, pim, W-um. o L -_ . .

- Tsa&nhQ x! lanh 17 wh yhlnkhmg IGch#u dhyehﬁtlbng(dhnkhoang vt
haydhuhénh@)wdephb&&ipvhﬂthaydbi!hunm% '

Tai 1 clng vmxihnhr?uﬁxmameau tracpmongammvoikhnngu -
uﬁngdm.obn&hauh trinh trd 1gi dich

O hanh trich nen, pﬁwng 14 dich chayd
chhyén lén trén Lo e

Khi pnwaxbny&n d@ng uéng M (hinh ﬂ.ﬁc) ahit léng tir khoang daréx
. 1n khicang trén gia van thdng qua 5, mdt phlin chilt ng cb thd tich’ Mﬂng}héuehf
chxé’mchocuaWWQMWﬁ”WWWWuQFV&WI& |

, * Kbi xe vho dudng xfu, sky ra-nén mpnh, Ap Iyschiit lbng ting Yen; van 10 m&
‘ra, do 46 49 cirng cda h¢ thBng treo kh(mg thng lén ot cAch qui déng. . .

Khi pitténg chny!u dOng 1én trén (hinh 9.23b) chiit lbng tir khoang trén v& k‘.wang }’_’
dwoi qua 15 15 va cdc khe vho van 7. Mot pﬂn chiit lbﬂglﬁlhqun; 18 xwpvﬁoxi"
lanh qua v.p 9 42 bd 1gi thd tich chiﬁm chd cia trye 18,

O hanb trinh trd mauh, 45 Iys chst Ibng wnaunndzm&uda damnuwc*
hi¢n trgng banh x¢ tich khoi mﬁl Mng o . .
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8.2 Tink iati:i' b¢ gi&ﬁ'l chdn : |
| a) Bu'tmg dic tinh cda b$ gidm chiln. - e :
o Blrérng dijc ﬂnh cla ‘b gidm Lh!iu. logi thuy Iwe 12 40 llx; di¢y ti moi quan hé
5 g;ﬁ‘a Iyge tac dm:g lén pittong cdz b¢ gxam chﬁn (P,) va téc 4 chuyén dzch tuong asi
cﬁa pitu)ng 80, vori xi lanh clia no (V) .

P, =K.vw(N) | (9.28)‘

Trong do K ~ H¢ sﬁ lge cén cﬁa b¢ gmm chﬁn
Lo R [N s -m~!]
o 56 mﬁ trang thai, ihéag thu*bng a1 2 (trong gmo trlnh n = 1)

" Hivh 8 024 tloh B -l B
bay .m¢t dang du’fmg dic ‘ B P - Hanh
- tinh cia by gidm chin S > /ﬂ:&””

thily lge tuy€n tinh khong :  Van aiahn Yy _
46 m‘mg (c6 nghia la he‘ | ' apchiamd| 5 1o,

s8 lyc cin khac nhau & = _ ’:,’j ;’f;f,'" e p‘,,_
hash trivh nén vb hanh - ‘ "

trinh trd). - -
o ) - ‘Pavn Ban , ¥an gcam van gmm . -~ Va Irr/a/ 7
. P S han m. & : ’ . ﬂp thl/ﬂd. 0[7 mﬂ' . s ’

’ Hanh . /
Py =Ky vy | 'ﬁ%"’/ Yan | Var
Tdo 40 Vo Vo kbi , T
) ST : 7] 2
~ van gidm 4p bit diu.md o 2 - L
thuong Wiy trong gidibgn : ’ o

3 0’3 'i' 0952‘“/5’ cbn KBB’ ) , L . ; - s .'
K,, tinh chon theo ditw - Hink 224.Pubng dic tink clia b) gidm ¢hin

ibn et S

'S

b) Tinh chon he 36 Iu'c can cha b¢ giém chﬁn.‘ '

‘ C&ng mot by | gidm chin c6 th} cho nhirng hitu qud khac nhau kbi ding né b h¢
thong treo cia cic 610 khic nhau. Trong gigo trinh « Ly thuydt oto » dénh gis sy ddp
\ t&t dao dong di sxr dung hé 6 dap mt dao déng tuong d&z ¢ o

. K
l‘rong do K - Hé 88 h;rc cdn qux ddn eqa bo bhim chem agt troug hé bhdug -
treo. (N.s.m™)

C~bo citng clia he thdng treo. (N m"‘)
\d Khd: lwgng pbﬁn dugc treo. N

" w2 \/.C:ZT S | | (9.30)

(929




Trong 46 : Z, - Lu'c. oén N
g - Gia t8c’ trong tru'fmg fm s}
v o= 0,15 % 6,30 (didu kidn ém. diu). °

o "Poi vl bo gidm chén khéng d6i x&ng. hé sé lu'c c&u & hzmh trich nén va h‘tnh
“trinh tré ¢ tl:e tinh theo c&ng thec san: -

| G=2K e
'“ K=a.K : @3

w25 ¢ 30. Gkft qud t!nxe nghlem)

Chﬁng ta co ¢ f phan tich vA tim dwgc mbi quan h¢ gii‘m h¢ 36 l!.xc can tht;rc
’ ié K, v he 88 hrc ci qm ddn’K cla by gifm chin. L .
_ dh \¢ o SR , -
©  E,=K. ) e 9:33)
| @ e
~ Ssv Fhi d& chon @ thoa m.m d:i!u kien ém dm, tink todn h¢ »8 lyec céiy’ cia l')Q v

g*im chn. = A .

f\. zzzk (_%}1;‘)1 | o (935) ;

rm/ng dé b, v Hinh trink d;ch chnybn th&ng dirng ciia binh xe.
- “ f ~ Dijchchuy#n tu'orng dti-ciia pIttOng %0 véi xilanh ctia bo gidm chn,
: Dgi hrqng '5"' 6 thd xéc dinh b&ng phmg phip hoa db (hlnh 9.25) A
, «  dan P , : N
oWt . ew

j’l‘roxz'g 4('; * Zy—~Lye cin ciia b¢ gidm <b%n tinh qui din v& binh- xe.

"y ) D ‘ ’ -

Hiph m;xa‘;aiﬁﬁtisﬁ?ﬁ" - R
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P

A9 Hi théng freo hot- vé treo thiy khu

PY -
®

| 9 1. Hé th(’fng trec hoi
Phhn ttr dan hdi gém cic binh xép hai nép 1 (hinh 9.262) l1am biing vdi cao su; -

’ ﬁéng chia hai, vong h#m 3 va cic bulong 4. Ua didma chi yéu chia loai nay la dd chg’

tao hang logt, ¢ bao kin, ¢6 ddc tinh dan hoi tot, dwoe str dung nhidu trong cdc

xe 0t0 khdch, xe c6 thing tir dd... B i nhikng xe ¢o sy thay avdi tai trong trong

pham vi- dong

Toan b) hé thSng treo thé hién & hinh 9.26b. Khéng khi nén tir may nén 1 qua’
béu loc diu, nuwéc 10, qua van didu chinh 4p sufit 9 vio binh chira 8, rbi qua van
di¥u chinh 4o cao thing xe 3 ¢ vac binh x8p 5. Céc bd loc 2 va 7 Ige byi. Binh phy 6
thong .véi biu x€p 5 phong khi 4p suﬁt ting & hach trlnh nén s& tac cho hé théng

, treo mém hon.

B) didu chmh chtén RO vb xe 3 lam nhnem vu bn dinh khodng cdch gifra v \a

chu khi tdi trong tinh thay 43l V& bo didu chinh gén vao vd xe, con pittong thong . :

qua don 4 néi voi cdu. Khi {di trong tinh ting, khodng cach gilra vo va ciu glam. pit-

" tong dich chuy¥n xuéng dwréi, khong kai tir binh 8 véo biiu x€p 5 d& nang v xe I¢n

vj tri cli. Khi gidm tai trqng, pittdng dich chuyén ién phia trén, khfmg khi tir biin xép

5 qua bo ditu chinh xa ra ngom, vb x¢ ha xudng.

Cé lip thém van gidm 8¢ thiy luc A& kbi xe chay trén dur&mg gb ghé gm' an

‘tohn cho b¢ di2u chinh 4n dinh vi tri ctin thung xe dam bdo hanh trinh dO"tg clia h
‘thﬁng treo khong %1 nang eao tink &m din, gmm mon 16p

- A
e . b g2

Hmh 9.96. He uxong., treo hot ) :

a) Phip t& dan h&l hoi (1. V& boc hei 16p, 2. Vong phan phdi, 3. Vong him, 4. Bu 1ony)

by S¢ 48 h¢ thdng treo hol (1. May nén khi, 2, 7. Binh loc khi, 3. B¢ didu tiét, 4. Pon,
5 Binh x&p, 6. Binh hoi phy, 8. Binh hoi.

e/

9.2. Hé !h(fng treo ihiig khi.

* Phiin t&r dan héi loai mung dtrqc :mng nhi&u. Cﬁu tgo chil 3&1 {hinh 9.27a)
gﬁm ¢6 vo 4 nbi voi phiin duge trm cta xe, pittdng 1 ngi voi philn khong duge tree.

i . 1 %



\Ap salit khi uén trong khoang gitta vb 4 vé mang 3 khx lam vide 1a 500 — 700kpa vi
khdug dwoc gidm qué 250 ~— J00kpa. Tﬂm gi¢i han 2 d2 bdo v¢ mang. Di¢n tich miing
. phit hyp véi cac dudrhg. kinh A, B, C; co tht ihay dbi trong pharn vi réug, cho phép

- thay dbdi 4¢ cl':ng vit djc tinh dan hdi khi cin thigt, . :

G Cu didw cla logi nay 1& tin 83 dao déng rxéng th&p gi!n trgng thai tmh, cho «
, phéy cé du(mg dje tinh dan hdi mong muén

e VR manuemangmomﬁnm :
a) Phlo t& din bdi kidu mang, 1. Pittdng, 2. Téw giti hen, 3. Mang, 4. va i
” bySo dd b4 thing treo thiy kbi, 1. Bém, 3. Blak chia, 3. B didu tidtip
2 V wit, 4. B) didu Lhinh. 5. Khoigg khbns gian 6. \an o

He théng treo thﬁy bt (hinh 9.27h) ¢6 nguyén ly nhe sau : Bom 1 dus chst ldng
_tir binh 2 vAo bo dida ti€t dp sulit 3 vA vao khodng khong gian 5 phia trén mang, coén
phia duoi 14 kbi nén. Néu ép susit trong by didu 1i#t 3 cao'hon quy djnh, m¢t phin
chit 1ong trd ¢ biab 2. By didu chiah 4 c6 nhitm vy gilt nguyén khodng cich gifra
ciin vi thing xe. ¢ théng van 6 c6 nbi¢m vy dap tét giao dong gitra thing va banh xe.

Cac logi treo thﬁy vh treo boi i& xu hurérng phtt tﬂ%n twong hl cﬁa thi&
ki xe, , , N , R V
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(‘.HL‘O' ‘ZG 10

" méns PHANH_ ';'

| | I, Cbng dyng ph&n iogi'va 730 du
11. Cong dung : | i | B
o He thdng phanh dang d& giﬁm tc 4o cla Mo cho d€n khi ngt’mg hin, hoéc dﬁn ‘
 mot t6¢ a6 cin thi® ndo 46 va déing q gifr 610 dung & che dle. » '

H¢ théng pbunh d&m b&a cho xe 6t0 ch;y an tokn & t8e 40 eao. aang cao n&ng
mﬂvancbuyén. e R _ \

o

1.2, Phdn loai :

S Tﬁy theo cich b3 tri c6 thd chia he th&ng phnnh thanh hai’ logi phulh & bénh
xe vd phanh truy¥n. lye, chia theo két ciu cilia co clt- phanh ¢6 : phanh gufic, pbanh
dai, phtu;h dfa, chia theo phuwong thirc dﬁn d@ng eb din dong phanh b&ng ¢o khi,

| chﬁt 1ong," khi di¢n hofe tbng hqp. o o . ._ S

13. Yén cliu ‘ . ; . : g
Hé thdng phanh 1a mot bo phan qmu trong cﬁa xe Otd 4dm nhan chire nang
‘«an todn chi dong»(*) he théng d6 phil thoa min céc. yeu clu san. day : ‘
~ C6 hién qni phanh cao nhit & t&l cd ca¢ banh xe trong moi trodmg hqp
——-—Hogtdongem diu 4% d2m bio sy bud;nhcﬁaxe 6t khi phanh..
~— Bita khién nhe shang ] giam cu(rng do laco. dOng cha ngudi lai.
— Coé 49 nhay cao d2 thich \&-ng nhanh vori cde tru'bng horp nguy hifm.
-~ Pém hao viéc phan b8 moémen phanh trén chc banh xe phéi theo nguyén
e si¥ dung hohn toan frong lirgng bam khi phanh vé‘l moi cudng do > -
-, — Khéng ¢b hi¢n twong ty xiét. s .
— Thoit nhidt t&t. '
pw—(‘bhésﬁmasitybcaowabndinb o : :
~ Gifr dwge ti 1 thedn gn‘i-a Tye tic dung len ban &qp phanh va lge phanh sinh *
radco citn phanh.
- Co d¢ tin cdy, do b&n va tn&i thc cao. ‘

. (%) Hifn nay ¢4 xu huong bg!ii—bn-c\’rn ¥ «an todn bj dong>.
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|  2; Co céu phanh !oqu 905‘:- | .

Go cliu phmh 12 bo phan trye uép lam gmm iﬁc ¢ goc clia binb. xe ol6.

\’g&y nay, co éfu phanh lom tang tréng véri cac gude phanh bA tri bén trong
‘dm;rc sir dgng rong rii. Ngoai nhitng yéun ciu. cimng, co cliu pbanh con ¢6 nhirng yéu
clu riéng, nhir mémen pbaph phéi 1om, luén ludn 3n dinh khi didu kién bén agodi va

, ’chﬁ ¢ phanh thay ddi (nhw téc d¢ xe, 5 lin phanh,. phigt d¢ moi trudig...).

. P2 daph gih co [Wu phanh ngtrfn ta thuong dung khai mém il s8 truyén clia
- co cﬁu phanh, tirc 1a t§ s8 cha mdmen phanh %i va mémen clia hrc din. «iOng }_‘p viri
~ cdnh tay don lia bin! kinh ciia tang phanh R, : :

(‘;w Mp"'h

-

DIy o=
Sl}' kh&c nhau clia c:ic co cu- phanh loai gnoc la & cach b3 tri cﬁc (hém ¢6 dink

. cha gubc phanh va dic tinh eda’lge din dong. Trén hioh 10.1 trmh bay bdn so 45
co cﬁn phanh loai gudc co bén nht. I

C:ic s0 43 — a v& b ¢b dxém dét (;0 dmh rxeng ré, vh vé mot phia ; so a5 —
¢ &6 didm 6 dinh, Tidng ré vi v¥ hai phia; so 45— d e6 mot didn d#t c6 dinh, Cae
so 438 4, ¢, d ¢6 lre din dong tic dung 1&n cac guﬁ«- phanh béng nhau con so 48 —
b\cé e dﬁn déng khac nhau nhtmg cdc guﬁc;, phanh ¢é dich: chuy&n g()c nfm nhau.

7 'f:"r L/
ﬂlnh 10.1, 50 db cic cor cﬁ’u phanh loai guﬁc ’

o

a~—Co dxém d&t rieng ré mot phla v& céc lre dﬂn ‘déng h“ing g ‘au.

b — Nhir a, nhung voi 49 dich chuydn géc ‘biing nhau — ¢: didr (ﬁt cﬁ di
— h
.hai phia v&i lge dén dong bﬁng nhay — d qo mét dié¢m tn;a :
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e

NS Co' cdu phanh cf dz@m fI(L‘ car d‘inh ricng re, u? mo# p}zm cie lye dﬁn ddng o |

béing nhaw ; s
‘ Then hinh 10. i.a, hrc (ﬁn doog P lam quay gu6c p‘umb tririrc xungz quanh dxém

dast 706 dinh ngwoe chida kim dSng b3 va ép nod vio trfug phanh dang quay. Trén so
as biéu thi che ph&n fue ph:ap tuyén X, va ti€p tayén Y, voi quan he '

Y, =7.% | ~(m.1)-

_ Tmng dé { - H¢ s& ma sat clia c¥p trbng phauh gule phanh Bx‘ R, T cﬁc
phén Ire & cde dtém dit ¢S inh cle gude phanh ‘ L

, viet phu'o'ng trmh c&n b&ng mbmen cia tﬁt cd cae hrc 8o v(ri dxézn 8 dmh cla
gade phanh tr\rérc : o

P h+Y,B,..-x, %—o

, Ti db theo bidu thirc (10 1) n‘xt ra. | ¥
' P.{.h

i ’ . S L ¢ ;Y e et st olpmremen
g T T os—ELR,
'uomen ‘ma stlt & gude phanu tm‘t’m ' - L ! _
: : - P.f.h.Rt » :
; . M, o= ¥ —lm et _ : 10.2
AT pr == R - OB—fR . - (102

- Cée lyge the dung len gubc phaah sat hoan toin teong ty, do- 46 momen ma sat
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Tir cde phirong trinh 10.2) vA (10 3) d& nhan thﬁv riing khi cde Iuc din ds}ng P
b&ng nhaw, cac tham o8 ofin gudc phanh gidng nhau thi mdmen ma st clia gude phanh
trodre 16m hon cln guﬁe phanh sau. S& df nhe vy 12 vi momen. tha 'sét & trén gubc
pbanh tricdre e6 xu hrédmg curng hoa cho lye din ddng, con & gube ‘sau c6 xn hurémg
Mngi;i lg-c diin d)ng. Kbi xe wzo&mytu dong i s& ¢ hitn tuong. ngwoe lai.
Co cfn phanh nay coh dwroe gm Ia co ciu phanh khéng cAn b&ng vt X, x, v

L0 Y,, Yy, khong blng nhav. Vi X, > X, va Y, > Y,, 88 lin phanh khi xe chuy®n dong
. <i€n nhida hon khi xe 11, nén cuwong 44 hao mon cla tfm ma it phia tritére 16n hon'

© 8m ma skt san r&t nhidd. DY ¢an bing s hao mon cfia hai t&m ma sat, khi sia chir

~-.c6 thd thay th€ cing mot lde, ngedi ta 1am {fm ma sit trwde daj hon tm sau. Doi.

- khi thm tm trwée dai hon, Két clin cia loai co cfu phanh n&y & hinh 10.2 — Khe h&
giira gute phanh va tréng phanh dwrge di?u chinh bing e2n léch tam, cﬁn dinh tam
gnGc plmnh biing cht co ving d¢m léch tam & & dném AL ¢8 dinh,

o 2.2, Co ¢fiu_phanh ¢6 dz‘?m it co durﬁ ricng n‘f v&mdt phia vd mic gu&c plnmh ‘
c6 dich chuzdn gée ke nhau: . a .

. 6‘ co cﬁa phanh n&y (lrlnh 10. 1b) céo- :
phén e tiipktuyﬁn va phdp tuyén bing
- nhan : X; = Xy ; Yy = Yy. Mémen ma st
& c4e gubc phanh trong so 43 piy cfing
'gibng,phr & so 43 —a, nhung mémen ma
st G cae gnﬁc pbanh b&ng nhau :

-

hays
| Aosb f& ,05+fm
. De v&y céo e d!u@:mg Ps; p,khbng. v'
b&ngnhau SR K '
Innln 10.3 K&c!u"plmmxcnbm o . = 0,554-{&
1.Cam quay, 3. L xo, 4. Tréng phanh ‘
acn&wehum,c.mumaa - w&sl’, {P,

Mc:men phnnli tbng cong ednco cfu phanh nhu s

P@h 4 fR,) 41 P,(o.s - mo
“’m R hROR OB — PR

“Tri 8’ mdmen nay khéng thny dbi khi xe. chuyén dl)ng 1. Ca e pbanh nay
€6 crdng 46 ma sat-& céc thm ma sdt nhy nhau v duwge goi la cor ofu phanh ¢cén h&ng _

K&t cfu cu th? logi co cdn phanh nay thd hi¢n & hinh 10.8. Do prophin e&a cam
ép 48i xdng nén téc gnéc phanh cé .djch chuyén goc nhw nhau. ‘
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SO' diS ahtnh 10.1 H‘t q@u cu thé 5 hinh 104 ;
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PEE Y o
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guﬁc phanh bing nhau: '

\i = X3 > Ylv 5333 1o . \IP‘ Fed mipg w R . '

B (0:5h —1R,)
: \fomen phanh tbng cems nhu sau : - | ‘
O w,*lp—__g_p.m.f h ' 10.5)

o TPT Tosb—1R,
B

Co cﬁu phanh nky thuoc loa: can b&ng, cirong d6 hao mon i tim ma sat

*‘gltirig nhau vi ch€ 46 lam viéc cia hai guSc phanh-nhw nhau, Ebid®chuydn dong lbi,
© mémen phanh gmm xuﬁng kha nhzeu,,do do hi¢u qua phauh khi ti€n va lai rdt

.~ khac nhay, .- e :

»

Co cdid didu chmh khe hor gura tn’)ng phauh va gnéc phanh 14 cam léch tAm va

’*cm léch tam. .
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2 i So sdn& céc co cﬁn plmnﬁ tocu quiic - I S
) P oo {bd s0 sanh mét, s6 phmmg an di néu, cin c6 dmh cAC thbng s& niur cho -
,j}h=lﬁRL,f~0,3 . '
oo a =T s6 truydn tha tc cﬁu phanh ‘\Téu Mgy ti 88 truydn cia co cﬁu phanh
- \hinh 1&1 b 1a-1 thl & hinh 10.1.a 14 1,22, c6 nghia 14 hi¢u qud tic-dung clia 6 1on hon .
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Khl phanh, pﬂtoug chmh 1 sé chmép du,h v phia trdd tao nén dp su&t cao &

khcsan;, 1, qua piiténg tring gmn 2 tgo uén dp*suiit cao- v khoang I

15« - Khi xdy ra hu hong & mot dong nao d6 thi pittdng s& Lhayén dncb mel céch tr
do cho dén khi'cham vao pittdng trung gian hodc cham. vio ddy cla xi tanh. ban do .
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7 ~ini &p sutit trong khon,ng A. Khi xdy ra A hong o mét dong nao do thi dong ‘thir hai
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a,ykixoag khi $.9i d&;g lgi, con van chan khoig 8 dwge md ra lam cho budng 11 tach

- W@t vod budng 1, nbwng lai thong véi budng T DY chan khong ¢cha hai bubng If va
< I blingmhau va béing do chan khéng cire daic Ap,,.. lae nén hdi ddng v Do kh“%
. cd sx;' chénh aip tm‘é‘c \a sau’ mmg 3 aén thanh 9 khﬁng dic h (hmen

~ Khi phanh- &hiu lmtg tér xi lanh ‘ehinh di len voi _&p suit p, day pxllung, 7 1én mgxt

| R (58 déﬂg kin van chan khong 3, m& van khomg khi 4. Lic do buﬁug I téch biét voi
buling UE, ‘nhung Jab thong véi budug I, kbong kbi tran vao lam cho chan khéng cia -

~* bulng 1 thay d8i. Do siz chénh dp-trude vh sau mang 3 nén thanh 9 dich ci: ‘“5“: tao
zm m; 15;; tae dug;g lén p:ttéﬂg 8 ST el e

: T B 4 L
- x~‘ : . "x\. e e 1\\ \ - N



[WeT vorxitant - .
) banh xe K

.
-
¥
S
e
i .
+
«
S

. Hinh w 4. Nguyen 11 m vit}c éda b(} trv”!vc Hin khbi e :
R Van mét-chidu, 2. B}a cbén khéag, 3 mﬁg . ﬂ& ” Khdng pi'm:h, bj !’hﬂhh Lo



k\goax ra, pxtﬁbn(,, 8 vin chiu tac: dang cta a.p suﬁ.t dhu da i lanh chinh dbn ‘m
_ M.t dléu kién can biing cda mitng 6 ch:mg ta o ‘
1. Fv‘“(Pz Pa) FG'*’(P:"’P:) F4+ Ptx TR 4 ,S(IO-S)

e @ - ?
o - 'Trong d6: e ,

B T p —Ap snﬁt dbu clia :ilanh chinh. )

P "rr‘,‘Ap*.p,,p, — Ap sufit khi cia cae lmbag L u, m ﬂ R ; ' |
.:; R --Dien tieh cua p:tmng 7. : " o o ,{ .A\‘
S 4.4 " 'F, — Dién tich ¢iia mang & R O

F, -—-Dzé.ntich clia van. khéng,khi\gz ST
Pix — - Lare thﬂﬁ hop ct’xa céc k‘) X0’ cua van 4 va 5.

Bl

i kha ﬁn 4 ma, ;1, ~p, cho nén co thé tinh toan gﬁu»dung M&a thu:c (10 8) akay sail;

Ap - Bo chénb ap tren vi du\m mang 6, hoie tnw;: vh sau ang 4, gia tri ege

Vd.a: Ame = p - P = ‘.hmh a0 ch&n khOng tao nén h(n d{mg ca, khj unh todn

H lay Apm h&ng 0.&5..‘3 Mpa W

F Ri%
Fs

ERID Tt Dosq cheuh ap tm(m v sau mhng:i nén ;haldx 9 cbgu mot lm: P, Vi sau ‘do.
Cée dung léix mttéug 8 !aq nén ap w&t’b& {re p

;rﬁ ao.. AP* P _(10.10)

, “PA@APF';- : : o . (m,jl)
Fa - D:éu tich ci'xa mimg 3 ' ' St . )

‘ ‘ Fy — Dzén hch cua pxttang 8

: .'“* Lét hq‘p ca bﬁu tfmu (10,10). (1(5 11) va ¢10.12) chéng ta co:

F7F3

‘ - 10.13
Fst . . ( )

. p -» pIds
P Ap suit t&ng cong t&c dung }én pitwug 8 d& dﬁy diiu phnnlr déu cac xi lanh
) Nuh xg !& Ty

Py = P (l *{L '?")?“Kﬁ P - oo (1017
T RN % T

-



TR k‘c He ﬂﬁ&msﬁéa
S T i e Lo e

et 'éa cwomg, hoa dsrge trinh by trén hinh'ss
FERY cain ‘ ﬁ;/‘\/ 1015 thé hi¢a quan hé gida 8p sufit trony
e \he th&ug vaihicdnﬂa len hﬁnd@i’ Qs

s ‘a;: A e wiic tay ‘:\@'.4 ‘ Thfnbylear niing, vh cit xe kéo mode, nira

,,L.mn 1, 1& axm‘ 8c tinh ol dda B9nq . ton din ddng thiy fwe tmyba hrc dﬁn?
: f}f,;’ qﬂhﬁmlacchlnm @n&'&é t&icaeinphmh o -

‘ Uu didim ce B4 théng ¢n ‘éna thay e o8 B0 teg lyc khi ¢p 1 : Phin kht

“mote vh nira mobde. Con’phin thby tue bie dim bdb vige pﬁgng; aang g;m cac bzinh e
,;_[mg:imtbmaxanchamﬁ(dungchwmpmm T he

Sa 85 @n dong thily 1ge 66 bY tre lye Kl ép & binh 10.16. Lm: a@ P eua‘i!i :

Bguot 14t téc do n§ én ban dap dirge Wuydn oi true cda o ¢l tiy dong va. pstmng LE
i h‘ong xi k‘“h‘h“ tbeo quan h¢ *.‘;‘ 19 Eﬂh%ﬁh v6l cde cénh tay &’m chadon2 . =

Ap'ig‘c ttm khmmg B cua o g;;a tny ﬁt)ng daqc m d;ah !fuoméng thuc

Kh: b Whrz umum w b ,ﬁdmﬁim hk»‘ Meﬁamﬁﬁ
,mx, yﬁ ﬁp luc trang ii l@hﬁﬁ‘f hanh . _nbg

Bm’mg dic tinh cua d&n dony phanh‘ o

LT e L B4, &fmmkﬂ@ (ﬁung;héa
1 TR w ép}botrvhmwéptbmng dwoo i -

- lye &ﬁng tmng cic Toai xe i m; trung‘ o
lﬁﬁgtna b‘f@m o /mn ﬁ xﬁm khi hé!a tgo m 1@ dﬁn &Qng’ L

ép sﬁm béo vite ditu’ khiln ohe nhang; ahft 1a @ibu khi2n dfn dong phanh & cic




O‘ .

Oén cacai

A T lanh banh xe .
' o
R R

[ ¢ - Himh 1046 By tretyekbiép. .- 0 o
: R s).wdask&ciu,h)aam S
‘;] s % Mmb2 Boa o

';;— s, D&n m phonh bing kh&ng khf m B
G hard goxlaphnhhm) S f’l“ S e

/

Da'm &Qng ghang;im z}mémg dttqc sit c}s,mg irén 6&& v doim xe cé tmng lm;ng '
m:ng,binh vh dom. Do ap sudt clia khéng khi nén thip hon so véi &p sudt dBu
m) tﬁ‘n 15 iﬁn) chom uxmg l\zong clia hd phan dfn d@ng pbmh hm lbn hcm niuén ;

Bé nhaﬁ qmu tmug cﬁa M thﬂng W van phan pb&i

vé . yhtm phﬁhaim bib m s ”‘&k"bﬂﬁ kh{ nén trong diin dong ti !é thudn
, vé: hxe léc duag 3én h&n dop Vm }im v:ec iheo nguyen the « thy d@ng » theo sor fm

du‘!c kiéﬂ e:&n héng Eﬁa mhng 2 chaing ta cé PR e
Q,,,,J!,,-ur - (Py p‘) +F, q:,-.p, B ¢ )
, Tmng d@ R S | | -
; o Q - Lu»c l&e dnng iﬁa hém dap o . 4 , ; "
im — 'ﬂ s6. trm'%n cha co cﬁu dim b&y tir ban dap d!n tbtmh d&v van
T nh&n phéi. - - o o
\T,L;r, — Di¢n tich cia mimgz o j‘ e 1K
: F, — l}ien ‘tich ella vam 4. R A
B P, + 3 ~ Ap suilt tmng che khaang I il. m .
9Py — Ap sult kb i, | R
——~ - Ap sufit khi ndn dﬁu d(mg phan& Vel
G Py - Ap suit khj nen &rong binh e

n




‘, N 5 -~ T

Tir bxén ihu'c (10 37) vi h!nﬁ t& 110 !1) n..tf L - e
| : ~‘T'A" f "ﬁ':[ﬂbﬂ j' “R - FdP‘a — PJ)}’ Sl {1@ 18}

&Itbchljd o
o khi” nha o

L ES RS I

; T‘i@ong &m&ag hqvp dcp phanb h&t m&c
%wm @6 1rj oye del Qs Py Py Y8
dp Wat khi nén dlin dohg phank cling dst dfn
exc dgi | "Qpaﬁt#h!aﬁtro bink =
\ hﬁg awc (1048) @&

lam vife cua van ,'}han ,.bg e i e ;m
Twong tq' cé th zim gku dnng vB éjﬁ uah cua va:a phm pm uhir sap e
P = Qu -F- o K Q” B . (mm -

| ‘Trong do: Hé s& iny dong. umng ﬁmm zmmg sﬁ ew&ng héa’ isivthé
hi¢n'1én be¢ tos do p— Qu ehfms oAb, 4m éﬂfms % tnh's blok 1038

| ;51‘72



% =
. <

6 Cw @ f{nh todn thi‘f ké hi Mng phcmh | o

6.1, Xde sinh mdmen olin thidt sinhra & “clie co cln plumh , L |
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'b) Ki!m tra cdng ma st rieng L. e ‘
Ch&ng ta thira nhan r&ng Yohn bo d¢ng niing cim xe om u&ug, voi t&c d) vy k!u

. ’bﬁt &iu phanh 422 duoo ma phunh hip thy, do 46 t5t ci L cfiu phanh cua 6o ghii

eé i ﬂien tich m4 phanh thoa min didd kzen sau day

L= -G v’ ) € o -" 1025 |
| ) T c 38' {h}» BTSN
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B3, Thitt k€ dén dong phanh diw. :

 a) Tetmeo s& s6 litu momen’ phtnh cxn thit sinh ra & co ciu phnnh M; va cée
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- v qua cic khe hd gita d3u pittdng va xi laah ~vho khoang B, qus dic ndi & dén csc
xiiarh phanh banh xe san, Chét 1dng co6 &p luc cao tdc dyng 1én hai phia clia pitténg
niudog lizc khong bling nbau va cé xu hwéng dhy pitténg di xudng. Khi pittong ép vie
phot lare kin 7, hai khoang A vA B s& khong thidng v&i nhan, bt diiu i@ thai d20m nay
ty s3 4p luc chit 16ng & cic khoang nay s& bing t§ s8 dién tich chiu lye & hai phia ciia
diu pittong. - -

Khi pharh ¢6 hi¢n twong diu xe chic xudng, dudi xe ning lén, khodng cich
gilta vo xe vit efiz sau thay ddi, tii trong tac dung 18n cdu sau gidm @i. Kbi t4i tepng
thing dirng tac d2ng 1én ciiu sau cang nhd, lyc tac dung 1én pittdng tir plis dén din
déng cang nhd, hai khoang A va B ciia by didu hoa lye phanh sé khong thong véi
nhau khi 4p lrc cing nhd, lam lye diin dong phanh cfia cac banh xe sau s3 nhd hon
so viti banh xe trwde, xdc sufit hilm cirng banh xe san s& giam, tinh dn dinh vd bicu
gn# phanh clia 0t dwge ndng cao. o

Ngoai ra, d2 tranh hi¢n twgng trigt 14 cac binh xe khi phanh con co h¢ ching
bim cing bénh xe khi phanh, 3 S

CHUPONG 11

HE THONG LAl

I. Céng dyng, phén logi; yéu .17
1.1 Cong dung ;

Hg thong lai clia o0 ding d8 thav 4Bi pherony hud : :
i | \; phrong hwéng chuydn dong cla 6to,
holc gilr cho 6té chuy®n dong dung huwong nbo d6. 8 7. -

?ié thi:ﬁng la’:i ciia 610 bao gbm ha phiin chiah : co cfiy l&i, ddn d¢ng 1ai, va cuong
héa l4i (thwong sir dung trong cic oto ¢6 trong tdi vira va ln). B2 816 qua vong dirge,

¢in phéi c6 mOmen quay vong, mbmen ndy sinh ra nhy ¢6 cdc phan loc bén khi quay
biph xe din hwong. / ’ o

1.2. Phdn logi :
a) Theo cach b3 trf co ciu 16i :

Losf co c8u 14 dat ben tréi (481 véri cic nwée b Ingt gino théng quy dinh chifn
chuyén déng 13 bén phai). ,

Loai co cZu lai d4t bin phdi (kbi chidu chuyn & oug 1a ben tr4i, thudng sir dung
& céc murée Anh, Nhat..,) ~ ;
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bj Theo kot ofu ela vy v¥e li

~- Loal truc vit - Binh Vit (vé1 cung riéng hay con linj

= Logi tric vit — don gusy (v6i mt hay hai nging quay).

= Leat lien hyp (vit-dai Ge-don guay hay vit-dai dcbi-cung ring)

%

) Theo s bdai ddn hwinyg
— Hi¢ thdug 14 voi cac banh s¢ din huong & cliu trrde.

P

¥

H¢ thong lai voi ede bini xe ddn hudng & cla sau,

- H& thing 14 v baak xe ddn hwong & t4t cd cic cdu

d} Theo nguyin !g;r tam vige & b} phin cordng héa

— Logi cudrng hoa thiy lye,

— Logi ewdrng hoa khi (gbw 4 cudng hon chia kEhong).
— Loai cuong hon dign. '

. = Loai ciorng hoa co ki,
1.3, Yéu cdu

— Bém bdo quay vong 0ty that ngugt trong thui glan rat ngdn trén o4t ditn
tich bé.
— Lai nhe {lye tde dung trén vong tay lai be)
— Bam bie dong luc quay vong dang & cac biuh xe kbong bi iruot.
-~ H¢ thdng lai phai eé khd niing ngitn duirge cac va dip ela cic bauh xe ddn
hmmg ién vanh tay iai,
~ Gi¥ cho xe chuyén d(&ng thing vi ¥n dink.

2. 86 tri chuag;
A
So 4G Vet clin clis he thong lai 66 dwou triuh bay irén hinh 111, teo gbm vuih
tay lai 1, trge 14l 2, co ol b&i 3, don qusy dux i@ 4, thanh kée 5, 35n uay ngang 6,
thanh lal 7, cam quay 8 (gin lign voi biub xe dda hadng) truc ading 9 (©8 dins v
dén cdn din hwimg).

Vinh tav Jas o dang Mok teon, hee efa gt Lo tie dum e vaph tay fap ¢
v ebmon quay 48 B thSup e ton vide Tepe Y W # 1a mot don dai (riag hin‘}:‘
Gier d& Looydn wémen quay 9 vach fay lal xadng co odu tad, Co e8a fad oo nhidie vy
bifa chuyén doug KUW ron wua vuik tay by thanh chuvén déng lac t’%éu~ﬁ:w ELITY

diang trows mat phiag ihén& dug vi daa: bas 1y $8 truydu thise yau cdu oin ﬁ%z‘éf, f200
ddug i b nhidus o hmﬂ‘* chuydan diug W e chu bz autny e banh se die b

Plaate it sebian e TR ¢ 3 Tt TR S SN e AL
Gumn bdo ¥ w3 v e nlde dinh vk chd vPu @ik & o ding hoe Quay vony olis se 3
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i, Bav l& tmh chﬁt rfﬁ ot cm e ciu lai, nhung ’lug |

qmi nho. vanh ta) »l‘*’ ‘
e mﬁmanbndmh e

/‘~

G ﬁv.cin’?m iaei mic vit. cung rimg e tm 'dﬁm la gsam tmng !u:ung vir kich
. !hxwe s0 vm ldax tme v:t Ds.n& ring (,;gag ring ca “thé la cung réng thmi'ng hojc
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mnuu, Ctrcfulﬁluitrucyu»mnn I

| L@ Svﬁﬁénsf. 'b) Co eﬁnuucuaxezn.-m EEE iR

N l Txucvitsldbéﬂ 2 Trye, 8. Tmeonlint; l(angm X mm,@ v3. 7. Bﬁqdlémehinh ‘
AR 8 ﬁca&wchmh &cn&a;nh v m,nmaau. n mnquayd\mg S

e

-\' ’1‘5‘.-- Bwbc cua truc vit\ 3 ks o

A,-- 86 @ttémg rep ciia truc \!t ‘
T}? 56 trny&n cia co chu lai i aé ting bie vi tri gih dénvi tri ria (khoang 5—7%).
Nhung sw ting ndy khéng d&ng k& Vi vy co thd coi ty o8, truyln ddng nay khong
_ adi. Hiﬂtw&} thufan L 0,65 ; hIQu suﬁt ugb;ch e = 0, 5. Co céu l4i lou ‘nay dwoc
.,;,;} d,.mg wng rl: trén uc xe GAZ5! GAZ~53 G&lﬂ. GAZ-:H v.v.. R

e - 'Vlv s AR 1-~ : . Sl f . - ) B . .
A s RN - ¥ . v . .
* AR o 2 N o
R ST \ S : . . U - ’ :
: oy . N . .
.







CE.

‘.w‘ S

1 w img‘tnmu nh!ﬁa loot tru Y!! w ﬁﬁ t!xmh rang cuug t&na_
( *ﬁi}ﬁi&atmﬁy&&aﬁﬁab&&&yﬁmmmchw
_iftwcvﬁ&n%&p«vﬁ&i&moki&ummgauﬂwwyhj

”“b‘,’

Sl s e e

Dﬁn ih)ng lﬁa&nh#tbﬁummamﬁn h;c Eﬁca cﬁah&idﬁn céc

Mnh xe,. aaag thei ddm béo cho cie hﬁnh Xe cia 6t6 quay vtmg vai dmxg lyec hoe
ﬂﬁmg Bo phén quan trong cls din ét)na, ldi la hmh th:ng 14i. Hioh tlumg 14i cd .
 shitm vy ¢dm bio dong hoc cde bénh xe dfin. hiromg ciia ot lam cho 18p xe khdi bi
utrqt 12 khi'lai, 18p it bi mon. Ngoai ra k&t ciiu cia hinh thang lai,con phéi phti hop
. v&ibg phén dﬁn huang cla e théng. treo, & ki binh xe chuydn hutug dao- dc)ng, ,‘
- tb&ng dgng thi khong dnh Ludng dén dong Wee cia din donglai = \
| Dﬁn di}ug 1ai cﬂéén ngang clia hinh thang lai logi litn. {hinh 11. 7&) limong su{’
ﬁ'ung o 810 c6 he thﬁhg treo phe thude, ¢on hinh thang dai loat ¢4 don ngang cht
ghmh I‘l 7b) thu;’mg su“ dung & pﬁ!n !(m m xe aw ob M tbﬁng trec d@c mp ’,

thh 1.7 -

s, “
-

Cac két ciu cu: t.h& é hmh 11 8 (Gbn doc) vﬁ ll 9 (don ngang) Chi mit quang\
% " frong ‘trong khép ndi giita. cac don 13 chét-cdu. Lun ¢ 1&p ghép nbirng khop nay,
L ‘khong chio phép co.edc kbhe hé. Do-do, trong k&t cdu co d§t chc 10 xo. ur didu chinh
~ Lh: chét ‘cdu bj mon trong qud trinh sir dung. Lic - ‘nén 1o xo khodng 0,25 — 0,50kN.
7 Cie_chdt ciiu ch¥ tgo bling thép hop kim xé men tit 12XH34A, 18XH 15XH...,
Lhom ﬁau ttmxc th&m than sy 135 - 30mm, 100 !rong dﬁu réi ram dat d¢ cung

Gt PR oW




‘\ M(’IA"I’

Ay, }f;*’%\*?é”“

i - . L : \ ’ " "
Szl OGS o

ool
\n\, 1«&.\\\#’ ~, o

‘ TR R T T B R
et f e




. g s . ‘
s - . o g . ARt -~ .
re - X s - R e
-y i ¥ .‘C:/.

5. Tink. toén b msag oo e e
8 Xde dink Tee ldcdxmg Ién vink' my wi.

- . Lye the ‘dung‘len vanh tay 1ii 88 o6 git. tri'm;c dqi km ato guay vbng tal chb
| ‘@teomﬂét mbmendﬁﬂ:&ogue mﬁmencénbao gbm )

¥

p ,-,‘/ e

v — Mamen cdnlén My -~ © o
'~ . Momen can M, gy nén bivi sy tru-qué clia bénh xe d&n hu'bug taen m(it‘dm‘mg,
- "4 Momen cin M, gay nén héi-vits lim dn dinh céc banh xe din hm'mg

Sodb lire, tacégmg&n h#thﬁnghikhi 6!6 qnayvéng tqi ch& dﬁvc trinh b&y
trenmnh un e
M,zeu ‘. 2 {N m) PRl (1'16)

", Hinh 10.11.So @3 lyc the dung Ibn h§ thGng 141 khi 0td quay vong tel chS. 7
T






.- Tromgas: P, pas = T mu thire (u o .
S 4 '& *”‘ . ﬂ S B‘ﬂ klnh vﬁnh uy w' xem bﬂu ﬁ!ﬁi‘ (11 9)
ﬁd-Blr&ngkinhngo&iv&trongzcﬁlgrncm

IO

mw thuangehét;ohlng Gugthépcécbon mzo,ao.a.;..ssco mae .

s.sa.. mm;m: ‘%u m.tc 1&1 qué ﬂh{ thi cbn phiiunh todﬂ tmc.iheo Covc&nc

:jﬁ ’trqu&éL Chi!ud&icua m\c l&i (;n} Tl
LT Bwawngmnhngou cdia’ ml\tWT
| G ~ Moduyn din bBi djeh chuyln 8. m‘mz;m* |
-—fx:m bidu thire (11.10).

“‘_om < 5.5“ & 75° trén mot mét c,hzau di:
53 ccvcein m: T o

% gy T : S R Ty - A

,,;a}wtm vit cimg rﬁng (hlnh 11. 3) Ny B

e Co- ain w niy &m;c tmh theo tng suﬁt uﬁn vi chtn é&p Khi tinh toén um
ﬁkaaeam ﬁmgiuic s &nkwp | :

a0 T .
%** 1i'cml‘o T LI (utz; .

T

:‘3 % X b

: chm dw:g dac theo ﬁnc v;t xem h»bu thftc m 13) m

= z’w‘”‘" R Lo “ (1:.:3)

‘*«:‘7(%%@ ;‘Yrong aa r. e Bim kinh vong trbn caw clia cung ring. | )

i ‘I‘m vit ché tgo bling ’ﬂlép xé«men—-tk héa 20, 20X, 18XTT, 20X3, hojc thép
‘ m—myl Mg 35X, 38XH, Cung ring ciing ché teo bing thép xi-a- sua hoa 35X, huijc
tit hoa 20X, 18KIT. Khi tinh ‘toan it dyng {oa] = 500 — 60MN/m*
s ;  7 mﬂng ck&ng mbﬁ c& co céu i th:mxg duge kidm tra theo chtn dép b2
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Voi 4¢ ehinh xée dam béo cé th? xem mét t% la b¥ mit tokn o clin cung riing.
Vi gid thigt 4n khop mdi lin bai ring, ching ta e6 cong thire tinh éng sult chen dap.

o O = -213-1-]-— < 90 — 120 MN/m? | | (11.14)
- R ~ (lo] cho phép = 90 — 120MN/m?).

Trong d6: bh — Chi2u r()ng va chi®u cao riing

b) Loai tryc vit con lin (hinh 11.4).

Truy®n dong loai trye vit con l&n dim bdo cho chec ring c6 46 b&n udn cso,
bdi thé trong tinh toan cin chu y d&n d¢ ch8ng mon va 49 bén tidp xuc.

Ung sudt chen dgp :

=

Oy .q =

-+

< 700 — 800 MN/m? (11.13)
(48i voi thép 30XH3A, 20XH, 12XHA)

! Conldn )

lﬁ \\ Trong 46 : T — lue tac dung doc truc vit (xem11.13 ).
L" .

e 94

F — Dién tich ti€p xuc giia tryc vit véi con
S/, lin, xem nhuwr tdi trong truyén lén mot dudng ren clia
\ . con liin, xem bitu thire (11.16) va hinh v& (11.12) ¢6 :
\r Y ' F o= (¢ — sine)r? + (g = 3ing,)r} (11.18)
ek ‘f, \ ’ . o
\ [ Trwc vit c) Loai truc. vit — chdt quay (hinh 11.5)
\ | ! Lirc thing gée tac dung 18n ehdt quay la:
r ) = g
, N L (11.17)
. cosp :
Trong 46 : .
Hink 11.12 T ~— Xem biéu ibire (11.13)

B — Goe lén cia dwing ren trye vit.

Ch3t quay dirgc tinh toan theo uén va thira nhin réng lud P a5t & dinb
ciia chét, - : , _.

Ung sufit udn.
o = P < 120 MN /2 (11.18)

1@ -

Trong 44 (theo hinh 11.13).
h — Chi2u cao clia chét.
d —~ Duéog kinh ciia chit.

Kidm tra 49 chéng mon clia chot theo chén dAp nhw sau : -

- /P E .
Oun. 4 = 0418 Vv < 300 MN/m? (11.19)



Trong 46 : ry — Bian kinh trung binh ciia chét.
~ E — Moduyn dan h8i  (MN/m3)

1

/
Truc vit

DET-

& ha'x,’ quay

S

—
Hinh 11.13
3.4. Bén quay dirng.

Bon quay dirng cla co ciu ldi dimg dé truy@;n cbuyén dong tir truc bi dong
ciia co cu lai dén thanh doc ciia din d9ng ldi. Pon quay dirng dwge ndi ghép trén
truc cita co clu li bing phiiu truc hinh vudng hodc biing phin tryc khia rinh noéng
(then hoa tam giic). Hién nay thwing si dung logi thir hai.

" Phlln dudi ciia don quay dwoc ndi v6i thanh doc biing khop chu.

Thye nghi¢m chirng t6 riing lwe cc dai tic dungh 1én don quay doc thm‘mg
khong qui 0,5G4 (G — trong lugng tac dung I&n cic banh. xe trude cia 6t6 & trang
thdi tinh), cho nén kbi tinh toin chi ciin so sinh hai git h‘i sau day vi chgm gia tri
16n hon lam 38 héu ban dilu _ 4

LY =* 0 %1 ‘ ; "E
P - R Hon, -
N = "

Trong 46 : o -

Pmex — Xem bi&u thire 11.9

R — Xem bidu thire 11.9.

i — Ti s8 truyén cia co
e c3u lai. '

ny— Hitu sulit thuan cia
co ciu ldi.
1 — Chidu dai etia don.
Di’m quay doc duge kitm \f
tra u6n b&i'momen N.1 va theo ~ \
x0ln b&i momen N.c (zem hinh = ‘ _ £

11.14). Pon quay doc ch® tao
béing thép 40, 40X, 40XH va qua

(11.20).

.

Hink 11.14
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1

nhiét luyén, hé s8 an toim khi tinh todn 18y b&ng 2 -+ 5 1in gi&i han chdy. Cac ri’mh
then tath gidc duwrge kidm tra theo chén da;) va ciit. .

6. B4ng hoe h‘inh thang 1i.

Khi quay vong, Ot6 1a m¢t vit th? thdng nhit ma it cA cde dxém cla né duge
quay quanh tirng tAm quay tirc thoi trong timg thei ditm. B2 dat dwoc didu kién néu
trén lam cho cdc banh xe khi quay vong kbong bi trirgt v di®u khidn d& dang thi cic

. tAm quay ciia banh xe phdi g#p nhaun tai m¢t didm O va phdi thda man biéu thire lién
he gih cdc goc quay « vA p nhu sau (hinh 11. la} ‘ . ‘

(.2n,

:-*!3

i o cotgp-— cotga =

7
Trong dé

& : Goc guay ciia bénh xe din lm‘évng phia tmng
- 8 : Gbc quay clia banh xe din hirong phia ngom
L : Chidu dai co s¥ ciia 6to. ‘ e v
“m : Khodng cach giua t4ni hai truc dimg cla clu din hu'tmg g

Mudn diwm b&o hoin todn. X lien h¢ giita cac gbc quay cua céc hénh xe dun
huong & va § & moi thoi dim nhu bidu thirc (11.21) qui dinh thi h¢ thdng lii clia 616
phii ding co cu 18 khau, hojic voi mirc do tirong d3i cling phéi ditng dén dis hinh
sao0 ¢-lip, truy2n déng culit, truy#n déng xtch. Nhitng co céin k& trén rét phic tap, do
46 ngudi ta di sir dyng thang 14i Dantd (Jeantand).

o Sau ddy chuing ta nghién cru hai viin &8 : plnrcmg phap kidm tra déng hoc vix
phmmg phap tbx& k& thang lai Danté.

Mink 11.15, So a5 gquay vong cla 3td. T Hink 1.4
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a) Phu'cng phép ki¥m tra dong hoc thang Lai.
Gid sir 0t0 quay vong & mot thoi ditm nic da dxmg theo qm dink cla hu‘.a
thire (11.21). .
~ Ti hinh v& (11.16) ching ta tin hinh mdt 0 thi phép hinh hoe r&htr sau :

— N&i trung di®m G clia doan AB +&i didm D.
— Tim giso didm E cia hai dwdng GD va OB.
'— Ha duéng EF thing goc voi AB.

~ N8i di?m A voi didm E.”

Nhu vﬁ)}:

—FBE = . : o o .
— AGFE d8ng dang v&i AGAD.

Do 46, chung ta c& # .

o - R +6F . :
tgp = cO¥BE =~ - "o e 11.22) .
‘ m _GF o
. . . 92 . . .
Mt khie . cotg . FAE= -:a.-ﬁ-«—- : (1123

| Lﬁy méu thire (11.22) tri cho bibu thie (11.23)

cotgs—-cotgFﬁEu%%t . - (LAY

- Hai tam giae’ FE, GAD d&ng dang v&i nhau, do d6;
) - 2GA _m

-
et

-~ , fFE = "AD '{f

Thay ket qu& a!o viao bidu thire (11.24)
’ — cotg FAE = =
cotg?; catg =1

; | A
So sanh vé&i biZu thirc (11.21) it ra FAE me .

Bxéu clumg minh trén day FAF = a vi FBE == § cho pheﬂp ching i rat ra k’ét
ludn quan trong : N&u trén 6té co thang lai ddm bic ddng hoc quay ving thea ding
bidu thirc (11.21) thi khi dat mot ciip goe twong irng & vi p v& mot phin ‘bén trang cha
tryc AB, cdc dudrng tao nén géc 46 s€ gino nhau tai mot didm K, qui lich cig dida £
lic thay ddi tri o0 cia « va p la duong GD.



Ehi c6 co cfu hinh thang
l4i cia mdt xe 6td nao &6,
ching ta ¢6 the vé theo mot
ti 1¢ 1én gidy, roi cho né cic
vi trikhéc nhau 4@ tim cie ciip
tri 88 ava g ngaytrénhinh v&.

Bi#t duge goc a va B
chiing ta-dit no v& mot phia
cta canh AB, n¥u giao diém
ofia cic dwdong tao thanh cic
goc & va g deu n¥m that sait
duong GD hodic trung dwoc
kh4 nhidu v¥i dworng GD thi
thang lai ¢6 dam béo chit
hrqng t6t (itm hinh 11.17)

b) Phxmng phap thxé't»
ké thang 1ai. "

. “Trén hinh (1118 trinh
~ by hai vi tri, dwing nét lign
ing voi vi tri cBia hinh thang
: ; 1ai khi oté chay thing, '(‘.u'(’mg
Hing 11.17. So 43 ki¥m tra dong hoc hih thang 14i. nét dirt \tng voi vi tri cia binh
thang lai khi 0t6 quay vong.
~ Khi quay don AL di mot géc @, don BK s& quay theo moét goc twrong \’mg B. Chung
‘ta cdin tim sy lién h¢ gitra chilu dai cic don véi cde goe.

Ch:éu dai cta dOn AB.
ABamu\IL + L'N + XH.

dodéL’\?am-—-ML*—“IHam-—-lsm(n+u)-—-lsm(o--5) : (11.25)

L
[o—eap—
—
N iy

Hinh 31.18. So 43 bluh thaag ki



Mt khac :

LN = VL'R® — B'N? == VLR® — R/N?

== v (m —218ing)’ — [lcos(d — B) — lcos( + )] (11.25)
So sénh hai bidu thirc (11.25) va (11 .26) rit ra két ludn nhu sau :
1 & 1+ 2m ~ 2lsin?g —
B=0 + arotg— °°§“.’ X aresin + Zmsing — sindg - main(e ";-;'2 (11.27)
— Isin(f + @) - V1'osi( + &) + [m—lsin(@ + 9]

Khi th‘ét k€ hinh thang lai thi tri s§ m va L di bigt, con1chon theo kinh nghiém.
1==(0,14 — 0,16)m

Theo bidu thire (11.27) n8u cho tridec mot goc 8, tng voi mot tri s§ cla « ta s@
c6 mot tri s6 twrong wwng g, nghia 1a ¢6 ham s3 g =f(8, «). N€u xem § la tham s§ thi
chiing ta ¢6 mét ho dwirng cong p—a .
(hinh 11.19). Trong s8 d6 s& c6 dwirng
nim sit voi dung cong U tudng T
theo bidu thirc (11.21), goc ¢ cia
dtong cong gin sat T do dugc dang
d& thiét k€ thang 1ai. Nén chu ¥ My
dudng cong ndo nim sat nhit & géc
quay & = 0 - 45°. Sai léch Aa gifra
duéng cong chon va dwrérng cong li
tuéng phai nhd hon 1°. |

Doi véi 616 ¢6 L/m == 1 5-—-25
ching ta c6 thd so bo chon § == 35°,
r6i sau do6 so v&i dwdng cong li
tudng.

Khi 48 co géc 8 phu hqrp. co
tht xac dlﬂh dwoe cnibu dai cia Hinh 11.19. Puong dac tink hinh thang Jéi
thanh ngang : , & cac goc § khae shau, T = duong U tubng

R == m — 2ising ‘ ’ . {11:28)

¢) Tinh todn sird bEn cha cac thanh din dong trong hinh thang 14i,

Trén thanb doc s€ c6 mét lyc N tic dung (nhw mye 5.4 da xic dioh khi tinh
‘toan don quay dlmg) badi v&i thanh ngang, lye tac dung lgi tinh theo trudng hop
nguy hidm cla ciu ddn huong, :

o . a Gm,, .¢.8 .
. . P . h 3aad ¥4 )
s Q = b — o | (11.29)

Trong a6 : Gy — Trong lu'ong tic dung lén céc bdnh se trwde clia 619 & trang
thai tinh,
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'l'm‘ SU S Y ph&n hd trong hmng lén cdu dan huing khl phaui

‘f lae tinh toan ct’.: the lay myy == 1.4
¢ — H¢ 8 bam, thi‘ra nhjn biing 0,7 % 0,8
" a,b — Kich thuére xem hinh 11.20

-

4*2”" a:
) q>
Iy - '
o e e e o -] " h\
s o : b
. . . L Q g >
- : Xy <+ \&,
L O ' O
i : /’"‘
N -~
1 | ] 1}_.—0
4 -

e D

N Héﬁfr 1120 Se a5 iiiiﬁ tein cae don ddn dém‘;‘ cﬁa‘fr’uy%n Ad(}ng‘l}‘ai.’

) il mén : L T
Ung §1u aén .
— (:fha thanh doc: - "\ Gy 5= .
. ‘ § "F‘;—
-. Cha thanh ngang g, = -§-
. k . : . -3
Trong 46 : N — Kem bidu thire (11.20) )
. ' ( — Yem bidu thic (11.29) ‘
" F, ¥, — T ditn ciia thanh doc va thanh ngané

198 N
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Ung suit udn doc nguy hi¥m,
'— Cua thanh dgc :

e d » : : : " )
(8, = _,_‘}..i.é}:;ii_. 132
a4 ¥a
s — Cda thanh ngang :
W2 E.J, _
(G} = — (11.33)

Trong 46 =1, 5, -~ Moémen quin tinh cla ti€t dién thanh doc, thanh ngang.
., — C hi®u dai cta thanh doc, thanh ngang
E Méduyn dan héi,

. "W — Méduyn chdng udn.
H¢ 886 dir trit b@n drge tinh nhw sau :

Kk = _.On(doc)

== 1,25 - 2,5
an{ngang)

7. Cuéng héo l4i.

Cuéng hoa lai thiy lyc hién nay dwoc ding nhiéu, c¢6 wa didm la kich thwéc
.:b¢, ap suidt lam viéc cao (6 — 10)MN/n?, khéng gAy nén ti€ng 5n, gidm cac va dap do
dm)/ng khong biing phing dnh hudng lén vanh tay lai.

B8 tri ciia hé thﬁng lai cé trang bi cwong héa &i duwge trinh bity trén hinh 11 8.
Van phan ph3i dit gdn vinh tay lai, d& chuy@n ddng ciia tru phan phdi c6 thd dat cuc
dai. Xi lanh tro lyc diit gin banbh xe ddn hwong d& lwé c6 thd tac dung lén banh xe
ma khéng phii qua: cie chi ti€t trung gian (xem hinh 11, 2‘%;

Xilanh
Ard {uc

Ivé};&; diu

' J N,

m

Earsh xe dén nafng Vrn ;ham w 4

,fcf‘éz"im dau
|

Hinh 3121, Trang thii cwimg hos ki

2
L]
Eaw



Cac théng s chinh ctia bo cuing hoa 141 duoc tinh theo lue Py, (bidu thirc 11.9)
¢6 tinh d%n lwe P ma ngudi 1ai phii tic dung vio vanh tay lai khi quay cic banh
xe din huwrong tai chd, Nhir ‘véy lwc P ding d3 tinh cwimg héa laila:

P =Py, —P. : (11.34)

‘ ~ Khi quay thudng xuyén banh xe din hwomng tai chd, 13p o€ mén nhanh, cho

nén cin thift k€ cudmg hoa th€ ndo d¥ cho khi quay vong tai ch} thi lye P khong

duge

nhd qua.
: — DPbi vbi 6t6 con’
| —'D8i voi 610 tAi vira,tdi lom, ‘6t6-khich : P = (150 — 200)N

: P == (40 — 70)N

— DBi voi 016 tai rét Jom : P = (300 — 400)N

Sau khi 4 c6 36 liéu lyc Py, c6 {hd xic dinh kich thurde cita xi lanh tro luec,

. Trong 46 :

Pﬂ =‘peo.lf1.i. o CL (11.35)

p";‘\,-.v- 'Ap-‘ auﬁt do l_)mn‘ sinh ra va.duwoc din toi xi lanh tro lge.
iy - Ti 8§ truy¥n tir vanh tay ldi d%n xi lanh tre lye.

F — Dién tich cia pittdng & xi lanh trg lire.

‘Niing sufit § clia bom thily lzc dwge xdc dinb 'th‘e,o ditu kién : Xi lanh tre lyc

co thd lam quay cic binh xe ddn huedng nhanh hon so voi nguwdi lii quay. Néu khong
thi bont~s& khong kip din diy th} tich ciia khéng gian trong dang ting lén. Do thi,

c6 thd viét phwong trink; -

tﬁ] #50— P / : / .
300 , A
150 2

é//
7 2 3 4 5 ¢

v

- MI1000N.m]

Hinh 11.22. Puémng dic tinh
ctia trang bi cuéong hoa lai.

1. Khong cé trang bj cudng hoa lét.
9. Cé trang bj cudng hoéa 1ai.
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Puérng dic
lén vanh tay lai v

Q=X LF _ AQ

: +
30 e ™

A\

(11.36)

‘bTronlg'adé : by~ Hiéu sufit th® tich clia bom
créng héa, 48i voi bom cénh quat, gin bing
Q278 ‘!" 0,&) : Tt ; . )

Q — Tbn théit & van phan phdi (3 = 10%)
R Hanph trinh pittOng ctia xi lanh trg lye. -
¢ — Goc quaj ciia vanh tay l&i tir mot vi )
tri tén cing nay dén vi. tri tu cung X

‘ kha: (rad). ‘ :

n — Tﬁc 6 cyc dai ma nguvi l4i co thd

qua 7 vanh tay lai (80 vong/ph).

tith cia trang bj cwong hoéa lii b, Bu thi quan hé giﬁa luc tac dung
4 momen clin thigt d& quay cic bai b xe ddn hudog (xem hinh 11.22).
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8. Tinh to6n mét & chi tiét cio c&u dan hu*('mg.
8.1. Ciu ddn huing va ché dé tai trong.
- Ciu ddn hwong khiong chic dong voi he thﬁng sirec phy thudc ¢é so 48 nhwr

" hinh 11.23 dwoc tinh theo ha ché 4o tai trong : Cé lyc pharh ere dai, bi trrgt ngang
‘ hoan toan, banh xc¢ truoe di qua mit direng khong biing phing ' .

L7

I L
I

H

%
ir f;:‘v
Hinh 11.23. So dﬁ it,rc tic dung lén c?ju.d:’f:'x huéng.
8.2. Tinh loin cam quay. . )
a) Khj co lie phanh cuc : : '
dqx (hinh 11.24). L '—fr
E] T_L_‘L__‘q-l'
— Phén lu-c thang du-ﬁg
7 = S T ]
- L. mp, ,
' ’ ‘ 3 . 2 ‘ ‘ . ’ Vp
— Luc.phanh cyc dai z - #
Gy '
pp::-z»-.mm. ’ 7 : \\ M
‘ o TTTI7777 F////'///A\//
— Momen udn tbng h()‘p 7 Hink 11.9%.
ddi voi tiét dién nguy bidm C:  So 40 lyc téc dung 1én cam quay khi co lye phanh cye dal.
M, = %.c,u,.mm ViFe (11.37)

Trong 46: C — Tay don (xem hinh 11.24)
G, — Tai trong tinh phan b8 cho ciu trude
mp— H¢ s& phan bd tai trong lén ciu triroe khi phanh

hg ,
mp; =1+ ¢ -—l;- (mpy = 1,4) 301



q-ﬂeszsmm.qa-ov , o )
~ hg, b—Toa d¢ trong tAm xe Mn

U’ng sudlt uﬁnﬁ v.-;-.—._..-‘

o 1 0 ! ]i~ T
O
' o
o
. Vo LC ] ‘ 3
fax o |
Zr V zp \
1 Yr ‘ %
Hinh 11.95. So 3. Iy tie dung 10 cam quay khi trugt ngang
- Phén hxc th&ng du'ng Ly = L5 (l + 2@:;?) : ¥
. v_;’;&;“ . Zp = __(_:11 ( _ 2¢‘h3)
s 3 B
- — Lirc ngang: ‘Y., = ZTQ' /
— Momen udn tdng hqp doi voi txﬁt di¢u nguy hném > clia cam quay bén trii.
- G 2¢'b o
Mg L€ = Vpm = =2 (1 + 8 “) - ory) (11.38)
cﬁé cam quay bén phai v 4 , |
M,y = 7. C 4 Yp-rye = Cz (1 — ) e + W) (11.39)

Erung dé4: ¢ — H¢ 3 bam ngang o =1 .
"B - Khoéng cach gifra hai banh xe trudre.

Muq‘,p
- U’ng suitt udn: Gurp = -
1)
¢) Khi xe di qua mjt dworng khOng biing ph&ng

— Mbmen udn: My = -lé- C.Gy. K,
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8.3. Tinh todn iru'dtmg. | ; o
~ Tru ding thuong dit nghiéng, nhung d& d5 phirc tap khi tinh todn sé coi nhu
&t thing ding. Tinh todn try déng theo ch€& d¢ tai trong khi phanh va khi triwgt ngang.

- &) Khi €6 lye phanh eyc dai (hinh 11.26).
. ’v N y .
y @ : s C: /

2 :
P .I
o
> T I TSTTTIT PTTTT "
aQ
o )
N
s £ o= - GI—me,
) 2
is Trqd’u’r;g P = 6,. Mp;. ¥
3 A

= Gftmp/' ‘f)- a
s ) 2.6

Hinh 11.96. So 40 lyc tink tedn cam quay khi ¢6 Iye phanh cye dai

Phan tich lge tdc dung ién trg ding theo hai bwong: huwdng ogang A&-A VA
hwéng doe B-B (hiuk 11.27).

Cac phén lys theo hudng ngang (n) A-A

4 7. A 7 .
Ry = =2 _%”g s Bep = -'f + Q_{ig



" _‘Céc phén lxc tl.eo hwong doc (d) B—B

P,.

P rbx | o l ’ 4 | lj
f, Céc phin lye t&ug ho'p R=VRITH |
- 0’ diiu trén (1) ‘ ‘ ‘
R,:.—.-.—G-L'f'-!ﬂ\/ (a--q—i’- l,) +(9 Ty — @ l,)’ (11.40)
-6 dau duréri (2). - o
Ry =6 TTE Vv (8 + e 1) + (e Ty — ¥l (11.41)
B cho r, ~ r,, thilt k& sao cho I <y
wa
. &
, . G | .
Y a {h za . Y /t,",l;x (/c\ :
E *-?; . € lz ’ '
2 ‘_—CI | - . . 1 N '
Hu’.a;ng A-A f m/.ﬁ;g 8-8
( doc)

t 1gdng)

Hinh 11.97. So 3 Iyc tic dung lén tru dimg

b) Khi oto bi trurgt ngang hoan toén, chﬁng ta coi lrc phanh P, h&ng khéng (0),'

chi co phan lge Z, lye ngang Y tac dung lén tru dirng (hioh 11 -28).

Céc phin lu'c clia tru dung bén trai.

T l‘ 1 Thy — Z a

‘ Rw T ‘.‘1 —*
S
'Yv'lx ‘r-"bx - z*ri

Cac phén lye cﬁa tru dirng bén phai .

Y . l" Yp . rbx + ij

=——-?—-——-—-
Ry 1 |
Y.l‘ Y'.l‘b +Z
R!p = ?l + p-{ xl Pt

(11.42)

(11‘.43)

(11.44)

(11.43)

{
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~ Trén co s nhitng lgc d3 phan tich, d8i vbi try diing ching ta tink theo clt,
udn, chen dap. Tra dtng throng ch€ tao bing thép xémen tit hoa 20X, 18XFT hoc
thép 45, {a,] = 500 MN/m?, [T].= 200M N/m?, [6], == 35 MN/m? ' ‘

| ol
i HT

‘ "ax a I ' ‘
# ¥ ( . 2 Yo \
a)
Z’r Ep *

Hink 11.25. So 43 Iie tinh toén cam quay
a) Cae lyc tac dung i¢n binh xe khi trogt ngang.
b) Se &3 lyc tink toan try dirng khi trirgt ngang



- CHUONG 12°
KHUNG VA VO

I Céng dyng, y8u cbu, phéan logi
1.1. Cong dung |
Khung ciia 6t6 divng dé aF céc cum nim trén no va gxi'r ¢ho cé¢ cym & nhitng &

_ v:rt'ri twong quan véi nhau.
Vo 010 4% chira hanh khach, nguvi 14i, hang hba.

1.2. Phan loai

~ Hién nay c6 nhidu cach phan ioax khac nhau, tbng quat ¢o the. pht‘m logn theo hé
thdng chin lye: 5

~ a) Khung chiu lrc tit ca: vd nﬁt véi khung h?mg che khép ndi mém, 46 cing
ciia khung rét lon so voi 4§ cimg cia vo, do 46 vd khong chiu tac duhg clia ngoai
lrc khi khung bi bi€n dang Théng ﬂnrémg loa: khung chm lye tit ca 3 dwge ap dyng
cho' xe¢ tai, xe khéch. :

b) Khong c6 khung: loai vo ch;u luc tﬁt ci, thudng 4p dyng trong xe khach va

xé con nhim gidm trong lwong cla xe (cé the gxam dwoc 20—25Y% tr0ng hrgng so voi
- xe ciing loai c6 khung).

c) Khung lign vo: V5 va khung néi cirng voi nhau h&ng dmh tan hodc bing
buldng, nhw th€ khung va vo chiu-t&t ca tai trong.

Ngoai ra khung va v con c6 phéan loai rxéng.

1.3. }eu cdu

, Khung phdi ddm hao cdc yéu ciiu sau: C6 do bén lau twong irng Vi, tubl tho
ciia cd ze 610, c6 4o cirng vu'ng 5t d2 cho bign dang cia khung khong lam &nh hudng
d&n didu kién lam wviéc cla cac cum va céc co cltu chia 6t0, cb bhinh dang thlch hop
ddm béo théo lip d& dang cdc cum.

Tuy theo tirng loai, cb yéu céu riéng \m vO xe, nhung yéu ciu tbng guat la:
khomg khéng gian ciia vd xe phéi ddm hio ail a2 chira hang héa, hanh khach, thiét
bi, dam bdo tinh tién nghx, v& sinh, che mira néng, hm, dam bao tinh tham mt thich
ung voi tirng guu dogn dai. | B

2. Két céu v tinh todn khung

2.1. Két ciu khung

Khyng xe c6 nhigu loai: l\hung c6 xa doc & hai ben (hinh 12.1a), khung cb BT

doc & giira kiéy swong cd (hmh 12.1b) khung hinh ¢h¥ X (hink 12-1¢).
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| Tuy c4c loai khung xe c¢6 dang
khac nhau, nhirng t8ng quatcéd nhung
di¥m chung.

. — Cac xi doc va xa ngang dwge
ch€ tao biing thép va ndi v&ri nhau bing
~dinh tan, hiin hitu m&i néi biing han.

— Tigt dién céc xa ngang, hinh
ding vi khodng cich gifta ching véri
_nhau phy thude vho vi trf cla cic -

~ cum nhw d¢ng co, hops5... gin tren
* ching. ‘

= Cdc xa doc cé thd la’ hinh é,r'
6ng, hinh hop, hoic chit C, trong d6

< ' .
thép dap hinh chir ¢ pha bin nhit. - | ¢) _ ;?lj};““‘““ﬁ == ‘3‘{
De giim trong tam cla xe, d6i khi ‘ — L
xd doc udn vong lén & ché A6 cac - _  Hinh 12.1. K& cfu khang xe

ch xe.

; — Trén xa doc cb khoan nhi®z 16 d2 ndi voi vd xe hofc cic cum khac hling
bu long, dinh tin. Ngoai ra nhidu 16 bo trdng, myc dich 4 khung chju ng guit du.

2. 2 Tinh tedn khung. . ' .

‘ Hnen ‘nay tinh toan khung dnug la mét vén dé thu hat str chit y clia nhidu nha
nghién ciru. Nhidu tai liéu chuyén d2 dd dwa ra cac gid thigt va trén co sd 46 di dira
ra cic phuong phip tinh toan khic nhau.

O tap gido trinh név, ch\mg toi trinh b&y khaii quat mOt quan diém vE tinh
khung xe. . ‘

. D& citng ciia khung phu thudc béi khoang cach clia cic dim doc. s& lirgng va
vi tri clia cdc dim ngang cling nhu kich thedc va tiét dien dim.

Tai trong tac dung lén khung co6 thé chia ra tdi trong tinh (do trong luwong ciia
déng co v&i hop 83, budng lai cang voi ngudi lai, vo 616 voi tai trong hiru ich v.v..)
va 1di trong dong (chi yéu la tdi trong thing dirng sinh ra khi 6t6 chuydn déng trén
“duwérng khong biing phing, va tdi trong nim ngang khi ting tdc, phanh va quay véng).
Céc tdi trong phdn b3 d8i xing theo ddm dge s& udn khung, con cic tii trong
phin hd khéng ddi xtrng sé xofn khung. Céc tii trong phan b3 khong ddi xirng sinh
ra khi 6t6' chuydn dong trén dwong khong-bliing phéing, khi ma mot trong cée bank
xe di qua cic g po gh¥ Khi di qua b ga voi goc 45" s& sinh 1a tdi trong vira xodén vira
udn khung.

Kich thude tift dién cha dim khung dwge chon so bho bﬁng céch tinh ddm theo
udn dodi tic dung cla tai trong tTnh. Khi tinh todn xem nhu hai dim doc chiu hoin

‘todn tdi trong, cic dim ngang khong k& d€n. Trong lwong cac cym s& duge chia doi

R



va xem nhu'hchﬁng‘ tdc dung trong mit phidng di qua trongtam ti¥t dién cla dim dac,
Momen xofin do cdc cum dit xa cic dam doc (thi du thung nhxén\héu) khi tinh toan
khbng k& dén. . .

~ Khi tinh khung cén phdi v@ bidu 45 mﬁmen uéin ddi voi dﬁm dQc Muﬁn thé

s

phai dit lwe tic dung do trong lirgng cic cym gy nén trén dim doc theo ddng vi trf.

ciia ching. Trong lwgng ciia v3 6t6 xem nhu li tdi trong phén b3 d8u theo chidu dai.
D&i vt 610 t2i kbi tinh toin so bo ngmfn ta thira nhan tii trong c6 ich phdn b3 ddu
theo chilu dai ciia thing chira. Vi tri ciia trong thm cd= cym dwge do tir sau ciia dim
doc. Kich thudc a xéc dinh 40 doi clia thing chira ra khoi khung (hinh 12,2).

"X&c*dinh vi tri troﬁg tam cic cym, ching ta s& dit lye do frong luwgng cac cum |
sinh ra tai vi tri twong (ng. Sau d6 tim cdc phin lwe Ty va Ty do cic cliu tic dyng . -

1¢én b9 nhip. Lyc T; va T, phdi biing tdng s8 céc lwc thdng dirng tic dyng 18n khung.
Biét dwge T, vA T, c6 th® tim cdc phdn lyc T, T, va T; Ty tai céc chd ndi nhip
vl khung, N&u nhip d8i xirng thi: | T

TI - Tu . T!
) T

T' Ty = -2
2

’-

Sau khi x&c dmh 18t & chc lae ti‘c dung lén khung. ¢ ti€n hanh v bxeu &
mémen ubn tac dung 1¢n khung (hioh 12. 2), Cho trng sufit udn”cho phép [o] & dim
~doc rdi tinh ra mOmen chéng udn W, cin thiét d38i véi mdi ti€t dién cia no, tr ddy

* dinh so b§ hinh dang clia tiét dién dﬁm doc cﬁng nhu kich thwoc va chidu dai cae -

tém. crérng hoa.
Ung sufit cho phép cﬁa dim doc¢ dirge chon theo cong thirc

- \’ e ! == Q‘ n
~ Gioi han chdy cia v4t litu ché tao d¥m doc,. |
— He 3 dir trik tinh din tai trong dong. thira nhan b&ng 23 =+ 3..)

. ‘ ‘ Thi nghiém khung trén b thir
N ' : -1 v vatrongdidukién sir dyng trén du'ﬁmg
chi r3 ring kbi khung bi tic dung

H“[ OIIrIrm L 5% phe oo thhug ding ghy nen s

= ~ ubnkhung thi thuc t& céc dim ngang
, ‘ s& khong chiu lwe nio ca. Didu ndy
l L chirng t& phwong pobp tinh toan
khung néu tréo ;.. ong k& céc dim
‘ngang) trong tr. . ughgp tii trong nhu

Hinh 12.2. Tii trong tac dung lén ghung -~ th¥€ cho céc kit quid twong d8i t6t.

g
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Khi co tai tl;cng gdy su xoin khung thi uﬁg sudt sinh ra khong nhing & dim doc
ma cd dim ngang nita. Ung suit dat tri s lon nbat tai chéd gﬁn dim ngang voi
dim doc.

3. Két cGu vo xe.

3 1. Vo xe khach.

Vo xe khich co nhléu dang, trong d6 dang kidu toa tau chm lre phb bién hon
ca ¢(hinh 12.3), vi dang nay c6 hé 83 loi dung dién tich cao nh#t (1) va cac chi tiév st

_dung, b&n, kinh 1€ cao. Khung xtrong cla loai nay thd nién & hinn 12.3. Cac chi tigt
- gia nén 1, cot chong 2,4, néc 5, 4% ngoai 3,6 1a nhitng thanh thép ddp hodc thép goc

dwge ndi cirng voi nhau thanh mot khodng khong gian nhiéu thanh cirng: Bao q'uanh
cac khung xuong & phia trong va phia ngoai la cdc tdm thép hoic kim loai miu, cac
tdm nay -ndi voi nhau va véi khung xwong bﬁng han ho¥c dinh tan. Khoang khOng'
giira hai 16p trong va ngoai thwiong chira chit cach nhiét. :

Banh gia do bén cia khung xwrong chii v&. theo 49 ct’rng khi xodn. Goc xoln
twong d4i cia vO xe khich cho phép trong khoing 3,5 - 5,5 trén 1m chiu dai vd.

Trqng luong ciia khung xwong va day, san (khéng kY ghé) s0 v&i dxén tich bao
ngoai cia mit chifu bm{, khodng 11060N/m3. :

T AT

*

! N e =N I

2
Hinh 12.3. Khuny xueng vé xe khach
‘3 2. V& xe con

C6 nhidu loai, phd bign nhit 12 loai vo kin c6 4 cira, hai bimg gb¥, loai xe nay
6 tén goi la Limudin (?) hofic sé-d%ng. Hinh ding dém béo khi ddng hoc tdt nhit.

1) Hé 3 igi dung dién Hch: p= ;1— treng 36 Fy —dién tich san xe. Fy — Dién tich bao ngodi

2
theo hinh chifu bing.

() Limudia : Téa mdt thaah phd & nuoc Phip, dwge ding d€ goitén mot loai xg »s:ﬂn
209
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Vo xe " Gon rlit i, chzém aa% gid bin mot chifc xe. V6 xe thuwrng la tim dap.

va co khung chéng. Ty trong cila vd so voi dién tich u¥n khodng 650 — 700N/m3. B9
cirng xoir khodng 6.1.10°Nm/do.

3.3. V6 ze tai

Vo xe tai va thing chira hang thwirng tach rivi. Vo xe dap c6 cot ching, cic véu
‘ciin thidt k€ & Lién xo theo tidu chulin GOST 9734-61 «ca bm. chd clia lai xe ».

'nu LIEU mu xmo

1. Nguyén Hira Cén, Phan Binh Kien

. Thift k& va tinh toan oto, may kéo ». Tap1 va 2.
 Nha xufit bdn Dai hoc va Trung hoe chuyén nghxép,ﬂﬁ N¢i, 1968

2. G.A Gaspanjans
¢ Két cBu va ly thuy®t tinh todn 6to» (Tigng \Iga) V‘, o
Nha xult bin ¢h teo may , Maskva,1978 "

3. LX. Xitavit.
« Tray¥n luc 0t6 » (Ti¥ng Nga) :
Nha xuit bén}(hoa hoc vA k¥ thudt, Minsk,1979 -

4. BXY. Gold.

«K&t cBin v& tinh togn ot » (T;éng Nga).
Nha xuﬁt bin Ché taa may , Maskva 1962

5. ‘IA Bnkharm

« 610 » (I'xe'ng Nga). .
Nha xuiit bin ché tao may , ,) Lemngrad 1973

6. . V.A.Iljarionow' M.M. Morin...
Ly thuy#t va két ciu ot6 (Ti€ng Nga).
- Nha xuft bin €h€ tao may, Maskva 1979

=~

V.D. Velikanov.
otd — Phuong titn V#n i (T 1éng Nga),
Nha xudt bdn Vn tai — \lasku 19"3

8. Bo mon co kht 6t6 — Tr uémg &u hoc Gmo thong sit bo - Ha Noi.

« K&t eiu va tinh todn oto . - 1960 »
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MyC LyC

Loi ndi dn , A Trang
Chrong 1: 3A1 CLONG V& 0T
#1,C%u tao chung cia 6td

oy

S8R R

“#2. *hin loai 6t 6
#3- hing yéu clu chung v¥ 0t6 o 7
4. Niimg thong s6 kich thréc va trong hrong : ¢
4 5. Bitri chung trén xe 6t6 N 10
Chirong 2: TAI RONG TAC DUNG LEN O cAU VA CAC CHI TIET 01'0
1. Cadrwéng hep sinh ra tdi trong Adng ‘ 16
2. Cacai trong ditng trong thift ké 8to ' 2
Chxong 3: BO LIigp i
+# 1. COnglung, yéu cliu, phan loai :
#° 2. Phian'ch cic két cfu bs li hep
3. Anh hyng clia Li hop %n sy gai s%
4.°Cong bet sinh ra trong qué trinh déng li hep
§ 5. Tinh to uuét k€ bj i hop
‘Chirong 4: HOP s0 ,
1. Céug dut yau cliu, phan logi 48
2. Sor 46 @d: va phan tich két ciu 49
3. Hop 83 kithanh tinh EEL T wa e -
. TN & A~ s
;*;_4 So 45 ddnyi két ciu hop phin phdi T ’(]; ST 56
< 5 Nhitng co q quan trong ciia hop 58 R I
¥ 8. Co' s& tinh ¢n thidt k& hop 53 o 20T 68
‘ . 7. H3p sd vdc 72
Lhuong 5: TRUYEN LUC CRANG. o
: &;1 Céng dung, yiciu, phan loai 77
2. Co sé i ludn o citu cacding . ;'
3. Khép néi cécdy adng tde 8
' % 4. S3 vong quay ny hitm cus cacdang 86
#3. Co s& tinh todn\igt k& cicding s
“Chuong 6 : TRUYEN LUC Chi:
% 1. Cong dung, yéu ¢ phin loai L
2. Mét s6 phuwong anft c3u 9
3. Co s& tinh todn th k¢ . o7
4 4- Nhirng bi¢u phip 0y cao 43 cimg ving ) 163



X Chirong 7: BO VI SAI
% 1. Cong dung, yéu cldu, phan loai
2. Co st Ii luan v& vi sai
J. Mot sd phwong an két cfu

Chieong 8 TRUYEN PONG PEN CAC BANH XE CHU DONG

1. Gong dung, yéu ciiu, phéin loai
2. Cic phuong an k€t cXu
3 3. Phan tich lgc tic dyng
‘ 4.
3.

Tinh toin b¥n v& chan vit ldu

B«mh xe va 18p

Chueong 9: HE Tﬂél\u TREO »
. Cong dyng, yéu ciu, phan loai
. Hé thing treo phu thude

- H¢ thing treo @de lip

. Puwéng dic tinh dan hdi
Thi%t k€ so bo ht‘~ thiing trco
. Tinh toan ki®m tra nhip

¢
N AL b e

8. Giam chiin
9. H¢ thing treo hoi va thuv khi

Choong M. m; THONG PHANH
1. Cdng dung. véu rXu, phar loai
3. C~ cliu phanh loai gufc
3. Co c3u phanh dia
4. Din d6ng phank chift Idng
5. Din GQné phanh bing khi
6. Co s tinh toan thidt k¢
7. BG dida héa yc phanh

Chirrang 11 : HE THONG LAY

1. Cong dung, phan logi, yéu cla
2. Bo tri chung

3. Co ciu lai

Din déng lai

Tinh toan hé thdng iai

Bdng lyc hinh thang lai
Cudng héa lai

Cin dfn bwong

M; oo

Fhuerng 12 RHUNG v A{yﬁ

v b COng duxig, yéu cdu, phén loai

8. Bo moOn“wedt cfu v tinh toin khung
« K&t ey vt cdu v8 xe

a10

- Tinh tod- b¢ thdng treo d6e lp

105
106
11

116
117
117
120
130,

132
133
137

138

149
146
149
3

-

1%

138
164
165
171
173
17

180
181
FLER
18,
189
193
190
201



	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 
	Page 20 
	Page 21 
	Page 22 
	Page 23 
	Page 24 
	Page 25 
	Page 26 
	Page 27 
	Page 28 
	Page 29 
	Page 30 
	Page 31 
	Page 32 
	Page 33 
	Page 34 
	Page 35 
	Page 36 
	Page 37 
	Page 38 
	Page 39 
	Page 40 
	Page 41 
	Page 42 
	Page 43 
	Page 44 
	Page 45 
	Page 46 
	Page 47 
	Page 48 
	Page 49 
	Page 50 
	Page 51 
	Page 52 
	Page 53 
	Page 54 
	Page 55 
	Page 56 
	Page 57 
	Page 58 
	Page 59 
	Page 60 
	Page 61 
	Page 62 
	Page 63 
	Page 64 
	Page 65 
	Page 66 
	Page 67 
	Page 68 
	Page 69 
	Page 70 
	Page 71 
	Page 72 
	Page 73 
	Page 74 
	Page 75 
	Page 76 
	Page 77 
	Page 78 
	Page 79 
	Page 80 
	Page 81 
	Page 82 
	Page 83 
	Page 84 
	Page 85 
	Page 86 
	Page 87 
	Page 88 
	Page 89 
	Page 90 
	Page 91 
	Page 92 
	Page 93 
	Page 94 
	Page 95 
	Page 96 
	Page 97 
	Page 98 
	Page 99 
	Page 100 
	Page 101 
	Page 102 
	Page 103 
	Page 104 
	Page 105 
	Page 106 
	Page 107 
	Page 108 
	Page 109 
	Page 110 
	Page 111 
	Page 112 
	Page 113 
	Page 114 
	Page 115 
	Page 116 
	Page 117 
	Page 118 
	Page 119 
	Page 120 
	Page 121 
	Page 122 
	Page 123 
	Page 124 
	Page 125 
	Page 126 
	Page 127 
	Page 128 
	Page 129 
	Page 130 
	Page 131 
	Page 132 
	Page 133 
	Page 134 
	Page 135 
	Page 136 
	Page 137 
	Page 138 
	Page 139 
	Page 140 
	Page 141 
	Page 142 
	Page 143 
	Page 144 
	Page 145 
	Page 146 
	Page 147 
	Page 148 
	Page 149 
	Page 150 
	Page 151 
	Page 152 
	Page 153 
	Page 154 
	Page 155 
	Page 156 
	Page 157 
	Page 158 
	Page 159 
	Page 160 
	Page 161 
	Page 162 
	Page 163 
	Page 164 
	Page 165 
	Page 166 
	Page 167 
	Page 168 
	Page 169 
	Page 170 
	Page 171 
	Page 172 
	Page 173 
	Page 174 
	Page 175 
	Page 176 
	Page 177 
	Page 178 
	Page 179 
	Page 180 
	Page 181 
	Page 182 
	Page 183 
	Page 184 
	Page 185 
	Page 186 
	Page 187 
	Page 188 
	Page 189 
	Page 190 
	Page 191 
	Page 192 
	Page 193 
	Page 194 
	Page 195 
	Page 196 
	Page 197 
	Page 198 
	Page 199 
	Page 200 
	Page 201 
	Page 202 
	Page 203 
	Page 204 
	Page 205 
	Page 206 
	Page 207 
	Page 208 
	Page 209 
	Page 210 
	Page 211 
	Page 212 

