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Tongji University Master of Engineering Abstract

ABSTRACT

With the development of China's economy, the highway network gradually
improved, road transport has been rapid development, but the traffic accidents
continue to occur. Therefore, more and more attention has been paid to road traffic
safety, which makes the auxiliary braking system more and more attention. The
auxiliary brake in different forms, the structure and principle of braking are different,
the braking power is also different, which makes the heavy truck to the auxiliary
brake system selection, the process is very complex, prolong the automotive
development cycle. Based on the research of the auxiliary brake system.

This paper puts forward a kind of matching method which can judge whether
the auxiliary brake system can meet the requirements of the current law. The main
work and achievements of this paper include:

1. Based on the analysis of the common types of auxiliary brakes at home and
abroad, this paper summarizes the types of auxiliary brake which is suitable for the
use of heavy trucks in china.

2. Based on the analysis of national standard, such as GB1589, the total mass
limits of different heavy trucks are given. The mathematical model is established to
calculate the braking power of the auxiliary braking system required by the total mass
limit. Establish the boundary conditions of the research content.

3. By means of theoretical calculation and experiment, 4 kinds of auxiliary
braking system are studied. Based on the key factors of brake power per liter, the
matching method of engine auxiliary braking type and engine displacement to meet
the requirements of vehicle braking performance is put forward. The results show that
the large displacement engine equipped with a pressure relief brake, frustrated brake
can meet the requirements of national standard, small displacement engine equipped
with exhaust braking alone cannot satisfy the requirement of national standard.

4. The matching of Hydraulic Retarder on heavy truck is studied. The results
show that the common hydraulic retarder can meet the requirements for heavy truck
with 4 axles or less .When used on the vehicle with 5 axles or more, it needs to be
combined with the engine auxiliary braking system.

Key words: heavy truck ,auxiliary brake, engine braking, hydraulic retarder,
matchin
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VR IR SRR N P TR R R e 2 o R 0 40, IR, AP RS o & A A5 g
JiEd S et B P AR AR I AR . S T AR, — MR T (B ) R
WRTFR JE BI B, 3T B e sh LR, 5 AR (E T N i &
TPE DB G IR e T R 8, BRURE A B 7 (ND TS A4E

Fj=5md—u (3.12)
dt

e
0 — e B A, 0 >1;

m— R E (kg),
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95 3 5 ANFE AR R BI 2 R ST DR ER
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E ——ﬁ@ﬂiﬂﬂﬁﬁ ( m/s2 )R

3) T

AR b D4 SR B A AR AT BB A7 RSB I3 B, m] AR BT AT BT
FEN:

Fi=F+Fv+Fi+F (3.13)
Bk
Tlglo72r C,A , . du
A8 . —_Gf +—=2—u Gi+ém—
r M 21.15 *? el dt (3.14)

PRIEAEAT R, ANUIRE) AT R ) B AR AT, R BT R A ZEAT B
DR BERTHET. HURY, IRFATRAE DB, KPR DR AR 28 55
THRE SR D) R 5 e iiE sl A priE s s, Rl

Perpr = Pt + Pw + Pi + P (3.15)

X

P —— A A

Pw ——2SBH 1 D)2

P —— b3

P —— i fH D

KR AT B AR NP T LIAT B 238 ua , 8 I B H0 R R R D 26
oA (GRP TR AN kWD R

(3.16)

B Gfua C Au? Gwa+5mmdu
n 3600 ' 76140 ' 3600 ' 3600 dt

A, T sz

3.3.2 BRREFEHIHIEHE

WRAEVRE TR, HARAE Dy N3 B4R, 1R [E AR GB 12676 (7 H 447
A2 RGP ER Sk g6 7)) HIRE : N3 SR 22 75 20 A2 11 B0
TR, RV 6% MBS A FEAT . Bk, ThE-p4 7 R b I5aE R ) RO
2N TEMOET s INIERL A1 hF A% KA T VDT 7 A AT LA
(457
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A5 RS im0 AR R4 i 2h R ST UL FCaT 7t

o~ _p [ Gite _ CpAu;  Gfua (3.17)
"\ 3600 76140 3600 '

R A AE EXCEL /R BRI, 2R 3.6 & 6 Ry <451 42 Fr /5 A4 B 1)
TR TH AR .
%% 3.6 6 HhI 4B A BT A B B D AR T SASR

s . 11 #9356
TR ZH o o
LRI F Ay w 49000 kg
IR g 9.8 N/kg
H G 480200 N
&t Uy 30 km/h
W pE i 0.06
B RAZE (AR nr 0.85
Fe A b T R R AR A f 0.00928
5 a 3.05 m
FiE h 3.05 m
HMBERE (Z5AED Co 0.85
ZEA I R THIAR A 9.3025 m?
S EARYIE S P; 240.1 kW
bl W) P; 37.14 kW
JABH Pw 2.8 kW
TREFSIE N YR
A —— Pt 200.2 kW

3.4 BE-REREHIHANEN T LR

MHITSC 6 Hili 51 4 i 75 A ShLAR Bl 5 SR el s Sh R (T 545 R m] DU Y, £
LAE AR GB 12676 i 11 L6 0y 20 7 a6 A AN [A) B ZE A ik i 5 4k B 1) Bl Zh 4 1
S, RIS A A, KBRS B Ja BT H SRS R AR /DS, AL, BEXEAS
[7) 2 R AT LA P [R]— AR GREAT T 5

R 3.4 AR E R R A oK S R IR BT SRR, W] DS AN
[l AR A Pl S A B B TR, THELA RN 3.7 FoR .
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55 3 & ANFE AR R B 3 R ST TR ER

% 3.7 EAEEH TR

i BRAY AR (O | #EEiThE (kW)
2 iR 18 71.8
25 100.7
3 it
. (26) 104.9
31 125.6
4 Bk
W (32) 129.7
3 il 27 109.0
36 146.3
. 4 Hl
R 370 150.5
5 i 43 175.3
6 % 49 200.2

3.5 RE/NE

AZ@id % GB7258. GB1589. GB12676 Z&[Eirifdtr. fiftk, 4&dh%om
R KRGS T ERRAIA R R S i 2k DURZE RS, 8 Hes it
RPN, FEARTE S T A RS & 4220 2 Bl bR GB12676 HRoflE 11 iR 56 T 75
WIS RAMTIShThE . TFE R WER 3.7 Fior, %45 F 2 J5 T VT ECAT 7T 10 5
BLKYE .
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PG BUR S AT DU AR S AN i BRSP4 51 3 (ERE % R /N
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ENEARAFAERT, 4 BE H R 7R H Bl g
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P BEEASE G OL T, ARl B T SRR R S U B 3 28 Gt 75 /2 VA R
EOR. RSB T, ST R & R sh TR S rEC R EhL
I B 2 R R Bh DR AT LU, e i ESR, 4ERFOIA I E; WA
i A2 T PH L 5l B ) 32 BOR g AT A 78 B AN Bem il i B R et o S 4 R et
sk XAPVLACERE LR 2, 5 Rt R] e AU DL P 22 b R sl — 15 L
i ARSI R S PR REIZE — BEAT TR, 1K TR . AT Ay Bl i xt
KNG BhHIZh RGBT, B —Fh BRI LR e S8 FE Il A L
i B 50 22 Gt 15 i AR IR SR UL RC TV

KNG B 3h 2 GARGE H AR SR R A5 A R T 2008 R EhLEIEl . HE
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25 A [ 77 1 AN R AP SR K 5 sh AL B il 5 28 GefE B A R 22 B VL S 7 vk sEAT
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PR BE N 2%, AT 40 2K Bl A A A2 A R 3 RT DAL N R ) AR AL EAT 20 #r
T R $2 Dy b 26 AR BILAE it iy iy HH D 22, (B I BER B 1R A S50, ok A
TRl R0 L AT 0 E
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B BEES . HERIRE SR AR, N T RN AT SN, R BN B i
(] s E B A — € AR B R BN e 1) 3 % S (R R 52 38 E R FE AU 2% A B4 )
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3) sk
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Pt B R SRR — By 6L~13L, N 15 2l 10.4L & EhHL A1k 56 45 R 2t
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EIRER AR R AN S v H SR R 4 OSSR
MR, R, RTRURE SkW VRN R ShBLEIZh IS % HIshTH 2
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BT L, BT R SHLE B s D b, BERLRZE B Y 6L~13L
HeE RN R A R SLHIZI, Br 2 Sl 42405 Toi0 2 Bl Ax GB12676
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