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Abstract

As an important modern land-based transport, Automotive components from many large
parts ,namely, the so-called "assembly" which ensure the performance of automotive, and
braking system which directly affects the safety of motor vehicles is one of the most important
assembly. With the rapid development of highways and increased traffic density, traffic
accidents are also increasing. According to the information on the vehicle itself as a result of
problems caused by traffic accidents, the brake system failure caused the accident accounting for
the total number of 45%. So braking system is an extremely important system to ensure traffic
safety. In addition, the braking system has a direct impact on the quality of the average vehicle
speed and vehicle transportation efficiency, that is, an important factor ensuring cost-effective
transport. It not only can slow down a moving vehicle, but also to ensure that the car can be fixed
in situ after parking. This shows that the vehicle braking system plays an important role in traffic
safety, the reliability of parking, and transport economic efficiency.

Today, with ever-expanding highway network, the improvement of vehicle speed and traffic
density, on the work of automotive braking system relia become increasingly important. Only
vehicles which have good braking performance and reliable braking system can give full play to
their high-speed dynamic performance and to ensure the safety of traveling. This shows that the
braking system is a very important component of the vehicle, thus it’s very important to the
analysis and design of brake system bodies.bility requirements

Keywords: air brake; Brake; Heavy trucks; Transmission device;
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Figure 2-1 brake classification
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Table 2-1 braking drive mechanism structure

12 78 Sttt g7 5
7, WlE AU TE MR TR i
A
TR B & Pt PRI OUH TGS
OGN L FIES) b IR A
WL I EAMENE AN
AT 2541 2
SER 8BS
B SEIAER  RINES R mEe v, & T BAREMLT
i) S W G
5 W B 1 3h F WlE OWER HIEhH
i
B A b 3h 2 5505,

Bl < mfpsz s AR NS s WUER WENE BE B B
% IR 5 04T
17 S—— K77 i) IR 28 1 AT 25

% )

i1




N33 22 G 72 4 B 1) 2y B0 5 225 b 5% 1 I £ B AR 0 5 F1 48 il 30 i, A 1l sl
H A SR AR PR T 0. MRS 5T R AL ), BT USRI, 1430
e, M s Z, HAELMRIERT. SRk 7 s BRI . ARl S, Frid
ERFEMATERIZh 2 B Ok . HINEEME R, RAME, TS, EEAERE
5l

WERF RHIBI R CEF EARNBER IR AT RIS E . BERsh TS
TR 1 RIS A4 (0. 1~0. 3s), TAEFE 7 (AI3E 10~12MPa) , #&HELR /N, Al AR B 7E ]
2% N FRVE I Z B TR SR S R LR, 2 SRR, R RN, IS
BRI BN ) 2 Bk . NG, S wIshR, 5 IR e
sz A, RIS, A Bh AR EL 2 R, T RIS R (—25°C Al
SEARES), BT HIZNR AR G R, i TAR R AT S FRAR,  DASCS A R tdi ey, (A
RGIBAREIRSE TAE . RSB S 032 N FH T 37 F 20 AL T 2 KA s FH 28

fal B Bh I S e R N I RUR SN . (EIER BT, Ha TIEE ) 32 h3)
TFAMRERG =4, MTESN AR R G R AmT, hal 4 i N IRENRE R G074 — e B
Hzh 7y CRP R AR A Zh i N i) ik, ERH UL B RR, PR%, 3K
EEARR T2

AR R G RRIE AR, WA BB ARG B) R  AURAR AR 20 F R AR R 3 &R
HAR AR BEIR 7> WM E R (FUSRAE), R REATRUERE .

LAl W 80 R R R R Sl |8 h T ST TR RS FE (U, — ATk 0. 05~
0. 07MPa) 1EZ) )98, — i Seih 245 R B2 R Zh R, MIFRA BB E—H K
BNHLIR AN ) 575 S BRI R A A Bl . S AR AR 1) B0 38 2 B R ShATLIR B () 22 Uk LA it s 4
ENENFN IR, FAIRSE AT 0. 6~0. 7 MPa. W7ESE JIARSER, SEMRREH
AR AR EAANMIZ . BAEXEEEHE) RT, WA R R G W E X, S
JE AR Al B 7 A R B L, R U 2 X T % el o P B . E RO AR R AR e ) Fl At 2H.
BB BB AR RSB ARG Z . B RRGIZIRZH T ARELE 1. 1t-1. 35t LA R
R R HR R 6t LN, PAUEINRE b, SRR R W TR
N 6~12t K4, BLADEU UMHFREAE 4. OL LA ERISRA 2.



SR EN A1 3h F 2 R S LIRS A= 7 AR KA R B T30 . Fefi B & BB &
G5 RIS R GAHR, A CRRED AR CGEIERD Pikh. JFal R
O RGAEABII, I ZDBAETC SR T H Ik 2 22 1] 3 1) 28] i VA BEAS W 3t O 24 3t 2
| Sl U Bl R A dRe 7 2R P R BRI IS ORI (Bl AT I R KR
UL, ORI BRI BRI SN EEIF 2RI, (B [l i o ok SR B i o
TR R, O SR SLBI AN T2 S, i PR I AT AT RE F (] 1 5 R4 RV
PR AREL AT TR B . W H AR s i sh 2 2 AN CE D 1.

SN 3N R EREAT BB BB RGHIAT s Ah, IS BATERNERAE, B SR,
Wl zhae s, BN, 5 TR AR BB AR E, Ml 5375,
W22, IR S Al i B s 6 3 P VR SRRt e E S s o (HH U R, A5 1
%, X RGHE APEEOR B, HOFRERZ M.

BRI B I S Sh 1 R G, flEh 1 A Bl 2R e 2k

AL HIE) R G KB - — R sl i s R gt . LR B AL ) B a2 Uk
o Hod 5 B K 22 O Hh il Sl AR RT LR A 1) 3 25 s 4 1) B 2L R, BT A PR AR
FE) RO 50 1 2 TR) 3 B BB VR R ML B B . U 3 B T P 3RAS R 1 sl 3K 50 ) H.
75 At (0 R R AT A B 22 TR Bl B 5l 28 0 FR) T 2 L R TR FRLIBC B AT I T AT AR
JiAE, RS2 T R BT RE D 8t L EJUH G 16t B BRI EBTRE, BEREMRE L E
AR B RS AR 2 TR hL, W, ) Bl RS L, (A M R ok, R, RIERT K,
A R B R SR S N, A A R I T (0. 3~~0. 9s), PRIRAE A B0 1)
S]] 0y = R DB 8 A N AT o T e <3l (9 2 — gz il e At —— 4k Sl i (B s
1) AR BRI ; 8 % AR R 1K (— 8k 0. 5~0. TMPa), T fIZh A= B4R R, Rt E
Tl shds 2 ob, FE AT Ko Fe BB B S i Sl i, AR B B A, #Eh =
HARNABABORMR S o IR AT B R P 2 Bk R BRI Zh A%, O T AR S Bk B T
TESREZ, H A ERA AR 1 R A 3 R el hlah R 5t. BEIRG R M3
VLB

FEARBL R H 2 SR HIZ R 5



3 BN NESHITE
3.1 FlEhiZ IR R ZRIEIRN 1

VAR B 54T 7 AR S A T, A B I\ — 5 1 T B2 1) 3 B0 /N ) 2 S B B AT
XA R BE T AN R . H i T RIS BN, B RASEBRA ) 32 f T
PO, FRZ MBS 7). T HIZ) SRS, SRR B B, BT LA TE ) R 4
BT RA YE MR

T HT— AR ARSI (K52 310 -

(1) HuT 5 /)

RN EHE . RS IR AR A vT W B, W50 /e L R T
HZNI B 32 LAl 4-1 frs .

I 31 IR 2 ) e

FIG. 3-1 wheel braking force diagram
T BRI B a% T BEHE 15 1) S S B A T S B BRI )0, AN N -m s Fu /2
MR 1, AN Ny WORTER TR EEAT . F NN R IHES . F DN B E

Wk s AE 71, e BAL N N.
IR, WIS 2

F,="% (3-1)

A R AERIARCEEE (m),



b T ) 50 73 A A2 R B ek AT B K A1 A7, AR ) 50 g R T A PR 1 EE AR
J1: AR Ehas S B Fr 5 i Sh sl sh L 1] (B 7T, ke iR i TR (1 R
BII—MET1.

(2) fHilzhastHzh 77

FERCRG 209 1 S Ikt Zhas BE 4 1R R & (K 208K il shas il zh 11, BARF 5 Fu 20K,

F =1« (3-2)

r

e

b TR has BEVE R B BEYE 00 . W Bhasti3h 1 Fu f2 bl sh e a5 20
VR AN AR IR GRS BRI 1 T P48 2 O 2 2 o D B R 1

K 3-2 gt 7 LB ) RS ) KR ) = 2 IR G R 2R T SR
B HBRE S RIARE, SIhasH s T eE . T E R R BN, ®IBhEHIE) 1 Fu
A, AT F7 Fo 2 LA SRS HI0 ) Fu , TOREAREE40RED. BERE, Fo=Fu, @
At H BB T A AN e I R T o

4+ _F,>>F,
c/
b, -
‘FxbmaX:ng?
>
By, N
F,=F,

3-2 MBI 0. GEReHIEh I K INE T Z AR A

FIG. 3-2 ground braking force, wheels braking force and the relationship between the adhesion
(L i T ] 51 77 1 3 T EE 4 BE 0 IO 20 R A0 FUEANBE K T T B 5 70 Fp B KT
ﬁi”ij]jj Fxbmax ’ EI]



Fop = F,=F,p (3-3)

F, =F,=F,p (3-4)

i ZhEEHR ) BT B E, M Hsh ) F, X B HIE) ) Fo = Fu, FRITIE
TIEAFE T I IR . Bl I S AR 0 DA B B IS T i 4k 8Tt iy, sl as il sl
Fu SKEEIEIN, B EBEBRIATRE, (ERM 2/ Fe ARG,

EIRIIHRM, IR I S Fo BUR TSI B0 70 Fu, RN SO RIS 77
Fo WM E . A7 2 shasfilzh /1 Fu 2 fis R, i B SRR it e % RININE 11 Fo» 4

HERAT AL 0 K At T 113 7

(3) MU AT J5 e Rk A

K 3-3 oo, ISR HOTR 2 BEL 0 A R i@ 4 Jort e e I FRABEE LA R, 91 AE K
P T _E A Zh I ) 32 01

Kl 3-3 flshin iR sz 1 K
FIG. 3-3 braking by trying to the car
R i sl i 2 LIS, 2B Fo W] ZEANTE, o3 IR 200 e fe et i DUE, B
HASHT . JERRMEERAER T Fay Fa2 N

G
F.="(b+gh,)

G (3-5)
b =7 (a=oh,)

ﬁ$:%:@,zﬁﬁﬁﬁ§,



G —KE % s
L —?E&$§HHEE:
L2 0 B B B
Lo — 32 0 B U T
he — NIREFROEE G he =850mm);
o — ST
W RO o EATE W2, BT, JREEHIE B2 RN ST 4 % 5
%Lﬁﬁ“@ﬂ%ﬂmﬁ%=%wﬁﬁﬁﬁ?%\E%%%ﬁ&ﬁ%ﬁ%

G
F.=7(b+oh,)

G (3-T
Fo=7la=oh,)
X (3-6). (3-7) ¥ NELTME, d bW, 56 B s H R8T,
HIT i e 2R st T vk 1) B AR D AR AR K I, RTRE R, e e
(4) PRAEFRIRT. Jm I 3h % 3h /7 70 i i 2k
RSN UL P PSE

Fy=F, +F, =——=Gq (3-8)

qrpe 2 —HIzh R,
F, — R -5 f b i ) 3 77 5
F, — a2 R i3 i i 2h 77
il (3-5). 3N (3-6) RAGAI. RHZHeHE 77

F@(G?+@%W§@ﬁﬂw¢ o
Fopr= (Gf—FB f)co :f(Ll —qh,)p
BT, BIEIRTET. 5 RIRHIE, AHBE LRI, R iy R
PESTEONETL. LR AT SR IS ) Fou 0 P



MIoc R ek, HROVEARRAT. JFRHs sk i, TR R e i

1 b, mU JEERE A HIEh 705 T B HE 7T, R

Fu]+Fu2:(ﬂG
Fu1:¢F21
F142:¢F22

K -1 AL, 7

Fu _ b+¢hg
Fu2 a—(ﬂhg

{Ful+Fu2:¢G

Kb Fo—RT G5 HI 0 881230 11, Fu= Fan= @Fa;

Fur—JE M E R BIBI B HIE /1, Fio = Fuo = pFa s
Fon— BB HO M T 50 13

Fun— G5 RO T 130 1

7, Z,—HEA. SRR
G— HEME I

¢ b—RIEFLEE . R

h, — PR

[, 4hL
Fa=li| G b2+—gFu1—(G—b+2Fu1)
2| h, G h,

HEXE, 15

4 &

(3-10

(3-11)

WMEFHRERE L « FROSE hy « BEme FUORALED (FOZJaHIEE), w

AT (3-11) AT Ja I Shasd sl R EAR S oG SRt 2, TIRR | hZ. Bl 3-4 HiEAR

P (3-11) Ll VAL 2 SR B M R LAY | h 2k



THEEE (PR
. --F'.-FFF--F..- -ﬂ-'_.-.-_-_--
e M (S8 )
j‘ . T

K 3-4 | LR EE
FIG. 3-4 1 curve schemes
WP TFEA (3300 WA SREE T EZZ2H 1 ek, MK—4HA%HE (P=
0.1,0.2,03,+++,1.0) BN o HARNTT AL (3-30), #MAE—MNLEHMMWKEL, Blho

6, WS —AAC A, BERER AT il | ik, WKl 3-5.

3-5 FRARAURG. S5 ShEE B S EC i 2
FIG. 3-5 ideal before and after the frictional braking power distribution curve
| 2RI B AR R BIE T L 5 2R A I 2) 38 R HBERT RO . 5 H Sl 3 0 i E AR Sy e
k. A7 JEERFERHISER, Fu=Foi=Fp, Fa=Fwi=Fe, Ll fi&d 2. 54
FeRIRHIERT,  Fo B F oo (FR R HIZR
FEAUEIE A, FE AR AR T (R B AR



IRZEME J7 G=17000kg. %h#E L=5100mm, Jii.C>FE FT % a=3480mm, J5i-CrPE /5 b=1620mm. Hfi [
b R0 =0.7

B UL EEHRARN (3-T) (3-10), 7

F,=F, =F, =501167N, F,,=F,, =F,, =68833.3N

Fa=75705. 9N, F.2=104294. IN,

(5) HA R ERw . J5Hlshasz) 7

PRV ARG 5 B A BN 0 1 LA — RO ] e i . S8 P R 3 38 3 gkt
VR B8 ) 1) e kBB A BC L], RIHIZhE s IR E B, EWRERN

_F,ul

= (3-12)
Fu

B

b, Fa NETHIZIEGHIZN 0 FOBIRZE BRSNS HEI ), Fu=Fa+Fa, FolNE%
fshasilsh 1.

FylzﬂFy’ FyZZ(I—ﬂ) Fy

F,u]

(3-13)

P
F,uZ l—ﬂ
A Fue= B(Fu) R, WIHON—FHELZ, MEZGEEARE S, HHREN

1-8

tan@d = ——

EAESERRET S TR Sk bR i, fIAROY B 2. WilA] 3-6 .



~

I8 (i)

///»ﬁf@@a)
N

N
LN

0 10
Fg /KN

20

K 3-6 BETAAER) T HZA B 2L

FIG. 3-6 manifest car I curve and £ curve

3.2 FlznEE SHIERRETE
(1) 1B RS 5 i 3l ki i

HZNEEE I RAT R R B HEOR AR, BRI EE T wo it , BB RIT IR #H
FE Zhiz )2 B BV S AR VIR TS R . I ShEE R S ISR g i B A
iy BT RAPUE B GFFZRRA R BTSRRI IEAR, Xz
REthdR Y AR ESR: — . BRAT AT S, T DAESRGIZh R sy A

TR AT A, BER AU AAR— A

ﬂ%@ﬁﬁ%%&ﬁ$%ﬁﬁ@%%ﬁ,%%w

5l Bh g3 71 BBt E T 9%
FEANFR T bl T3 sl Ao

Fuw= gObG
HORZERRIS B IR (m/s?) A

Ab max = Pbg
A AVHRZERAT . JERe RN e,

o = Pig

A GRERZES, N
os —TEBIE REG (po=0.7)
g —HEMERE, g=9.8 m/s*;
v—HIZIHIREE, m/s;

HRNE 1S3

BT T R B RN, B



b, =0.7x9.8=6.86m/s

nmax

(2) 3R #73 Hr

. 2
R PSS L 7 S (3-14)
3.6 2 25924,

KA o —HIBIH IS SR, BT s; (0.2s~0.45s, THEHEETHL 0.3s)

oo — | B2 B 13 KO FE T R IR, RS s (— M 0.28)

72—l BN e BVE I [a], —f%AE 0.25~0.9s Z [f];

v—HIZIVEEEE, m/s; THER BT E 10t LA EIYK ARy =65kn/h=18.1m/s;
RNEHE1S

19.4

———=4.34s
25.92x6.86

S:L(0.3+%)x19.4+
3.6 2
CRE AN HRUERE M AT T B0 BE RIS I I BB o, BRI ZERLN 3. 4~6. 5
m/s%; AR RHIZNIEE S, : BRSNS, =0.15v+v> /115, RAFHE—TUNRMNIEE;
TIWONKIBhEE R, S, AL ms v BN m/ss
RANHHRS
S, =0.15v+v*/115=0.15-18.1+18.1° /115 = 6. 62m
B, S< S, WMARRITFAER.

33 RILMERMSHERBFIAETE

3 (3-13) A F£iE N %=% (3-15)

EARIEE 3-3 g — skt A R RN (1- B) / BB L, VRESLERET )5
Hlshashlzh sk, Witk pek. BA4-6H pLk5 1 ML T B &, B AAKIME R
0 =0,, WK @, NFEH I E REL

Al I R BT A TR

CLp-b 5.1x046-162
P =7 0.85

g

=0.85 (3-16)




XFA R shE s SO E ARG, RAENE Rl TR IE #2489,

BRI b, AT JERRHIN A A 2RI, RN o [ I ZhN, TEE
A& O

(D) Hp<lp,, BLAT 1ML T, HIZIN &k eHt. &8 —Ffae T,
(ERITR T

@2) M >, BENT T HiZ BT, WIZIN 2 EHEHIE, XA S KA g
R ZER LT A E

B)Hp=g,, HZNMRER. FRFENAEIE, &—FiE T, HEEKEH G

W LT #ds

YRR E 7 G=170000kg. fHEE 1.=5100mm, J5 0o 2 B 4 a=3480mm, /5 «0a BE 5 i b=1620mm.
HEIME 280 =0.7 .

KA (3-16), 15
_Fu

ﬂ_F

1
u

50116.7 — 0.46
118950

1 pEAAK (4-15) 15

tan@= Fun :ﬂzl. 168; 6=49. 43°

E, P
N T BRI RI AT R B e AR BT, Ay BEAERI s A, FERDRE I
TRRCIOAEAE M AR AR FE H AU B BB Id L, iz e ml e 2R N i =y IR - 7 BT 1],
VRZEAE A0 I A R o, 1O B T B0 2) (AT . 5 2248 RIS #58) I, HG o) 2 a3 FE

%:%Fww,WF%,zﬁ%@ﬁﬁoﬁﬁﬁ@W%%ﬁ¢%%ﬁiﬂﬂﬁ,ﬁﬂ%%

o e BRSO B98I 2 <o, XREIRGIE o=, KT L, M i I & %A 415

FFE A .
B 25 AR XA 15 L FH B 2R B50R =R (BEE DR ) & o

F_z

_ " xb

= = (3-17)
Gp o



PL_E N BUNA SRR T84, N RREER—FANE. mETF
AL, EPiHE: https://d. book118. com/477053055030006064



https://d.book118.com/477053055030006064

