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The design and analysis of new disc&drum brake
FENG Xiang-bo, YU Gao-yuan, SUN Rui, SUN Rugi, SHI Yong-jun
(College of Mechanical & Electronic Engineering, China University of Petroleum, Qingdao, Shandong,
266555)

Abstract: Aiming at improving the situation of the heavy truck’s frequent braking in downhill & uphill
and the insufficiency of the braking force of the light vehicle, this paper sheds some light on the research of
advantages and disadvantages of drum brake and disc brake, based on which we designed a new type of brake,
which can inherit the merits of the drum brake and disc brake and avoid the drawbacks, performing high
braking efficiency. This paper intends to conduct effective research on the structure design, CAE analysis of
components and motion simulation of UG NX 8 brake, using the method of the combination of theoretic
analysis and computer aided design, producing two feasible structures, and comparing the new model structure
with the traditional brake. We find out that: (1) New brake can produce larger braking force; (2) drum and disc
brake parts can both realize braking growth, and enhancing braking performance; (3) the drum brake part can
also achieve the parking brake function.

Key words: disc&drum brake; finite element analysis; motional simulation; braking growth;

H ARV F BB, HAYERR AL IR B
W E IR AT I 2 e, IRETEE A TAESAT
NHBhE, HIBEEHE300 TC AL, HHER
600~700 “C M, 174 KB, 1SS RS K
AW T, PR B A4k, PR A
B RE TR, WA MBI Zha 2 2R R 4T,
{H & TR, GG TERIBhE NI, W
AMRTHIR ZROR, fERET [ HIBh 5, 3 %he
IR B 1Ak AR IR Eh 1 4E /N BTG
A, NT R BRI, Wt T R
B A, HEEMRE SO AN BORE A A
B o

1 FREITEEE

W Eh % 3 2 S Er o A 2GEr 2 4
J, B AT U A A ST 1 2
%, SE IR I RER, R R T
FITaRAS Al 3h 3 R R R AN o
11 SAFEEBD HF R ERE

Sl Bl &% 8 R B il sl o IR B, fe Ak
NEFEA, WE 1 Fos. o R4 i m] LU A
5 AT 2 SE BRI SHE BAE A, il 2 P il
BLARMEMKIH S J1 P Mgy PAIP", P"-e "
A3g%, I HAERISIE RS, P 5 F ZIEIKRAMA
K, AEAFHIZ I 7.



" -

1 Hil3hdEs 2 sl zh 338 3 sl ZhHEAT; 4 8t
A shigth; 5 Hlshi; 6 Hlshel; 7 L#EH; 8
FEHEFs 9 PHh; 10 HIBhEREIAIEE; 11 3
FHL A7 12 BRAIR

K1 K

L

-z A e

K2 #EAKRITE

il shE 6 L HIZhE 2 M ShE (B 3) 45
o W35 6 NLEATARH U IRITEAR R IR
FE3E WAL CRIZhssMID T IE KL, fE )
AR, W s 3m s, HT
TR B ] Bl R Bk i) Bl A £ 2l
P E e SRR U S 4 e SVA PN
R 23T A IERAL E, i 4 Pior;
il i P TR s R 2 5l s)
HERT 3, FFRe il Bh 35 7 2R 1) e 4% 3 2 S AT
b WREERIZh ERR AN T, NIRRT S
TRNEGHEMRM, JFEEATNZEMAE, W
K 4 Ffrr

Kl 4 S

Kl 3 il sh oA sh
1.2 BXHIEIERD BRI SRR

2o A | 2h 4 52t — S i Bl B AT S B [ HE Y
g5k, Wl 5 Pow, WSS FEHES R BhHERT, AF

T30, WRah|shaher i mlshat, iz
B E R S R R DAL PR, RT3l
BRI E TSR, wEheHaha, hmHEr
GhRL) P BE B R B A0, T SR B AR -
TS BEEE ) FARF T, P AESE A O 1%
i, HOKHI S S s RS ), iR E
WHR, P 6 Fian. %8 B sl sh i g
TR, Wl 7 Fos, ZSEHIBE AR SZ AR
fuf, DR bzl 2 48 ()5 A5 dE U, (RS
1l B0 i e A e 7 £ ) 80 77 4 R 8 2 /I B0 T
e ISP IE e BRI E AR, A5 5 ]
BNELHEMARIE N, JF FLAA W B, R
SiE 2 1] ER A R AR i R R A B A TR B
w7 s WIESATHG: DUEFALE, Bk
H = ARSI 8 DUAF LA S8, @ Sr = 4R A
Wi 7 fior.

A B J8 2 DR 3 Sy b A (] B ] B0 20
fF, TEWA——HE, HATEAF TS
TR G R B TAE .

{

K6 #alIshisos HIE%

il

B 7 DUEAT AR



2 BEEIHRENRIHTE FEJRAT AR B R RE IR 1 PR

2.1 HIEhHERITE % 31 LRI RPRH R )
2.1.1 HRFERDEEIE S15E EREIC 100 150 200 250 300 350
HillZh %6« EEEFES | 0.358 0.344 0.372 0.386 0.365 0.346
T=F-N;-p 2.1.2 BRFIEERSEOFIEN H%E
X —RERK: THE A B A B i EE 2 2 1 5 1) sh 45 P i R
N— % Tk 6967 ; U, HAAAR IR S At s], W30 %68
p i BEAWERERE, Ty =2-F-N,-R
Wl 8 Fraw, il sh i 4T 52 S35 0. anid 9 P A
Ftaw, okl 30 B HEAT 32 10 HT. 15 0, = 36.7:¢= 74.50;]/ =14": P, =(39/66)-P =0.49
%if: Ty, =105.03-P
Bl Ty, =f-Np-p, =49.79-P APBSE A ST N, =(N, +N,,)/2=1.23-P
D 55 T 73 S AR i B0 WL A A, B Z Ao 100 B 11 k.
Tfﬁ =Ty, + T4, =154.62- Pﬁ
Kb Pu—HXHH LR AR o
< ‘yl L ‘ ~
P ’-']”, . 4p
./_/ " i
x. [/ o , '
X/ .
'flr' f 07 . 1 ey
R
K-Jl'rl"._""‘. N: BN / 10 Bt Hesz o iR
' l.‘Ill\ l..\ N /\-
A\ \\, R,
ﬁ’}-:l)' !‘ ! (L2} A \\,.
\ f O
-11. - " i - .“;‘o-l "
8 5 \ 10 g
\ !
) 2 f ?“\_.\ P“
i P RS 3
) \ 1 AR IR IR
\ \ N\ x: Vit AR A e Ri=118 mm, Rp=145 mm
\e \ '\,'t,| 163 JREE A Rk,
! 0% / " . } | [, 2
v || _R?
6 N‘?‘,-I*gl‘r--z , _2 RZZ R12 =131.96 mm
: 3 R"—R
oA Y7
i SE sc/ R, % 2N ShEs 20 ) 3 158 -
P:’. ! Y i,f:j_‘“ Tfﬁt :Zf 'Nl'Re :1136’Pﬁ{
s U O T S 8 AT 2B RIS H AR
“ T, =T, +T,, =154.62P, +113.6P,
‘ Mo Mirs S P oo XD 2 A A RS
Beih i | 22 HIFNBASBIEIAKE
a=s6 mm, c=90 mm, e=70mm, 6 ;=655 R 12 B 4 R RIRTHAE 50 22 0 T R s
5 1=(9 +0 )‘l‘(l()=:|.2.53c,> 6 1=45< P 1=110 mm, (mdcd + thh)At 2 L
=753 1=0.35 TR B B AR S B T



S A H R TR m =586 kg » ME
Bt ac, =880 W(kgK)s SANPEETE (BT
B, RAE. RME) m =15k, HHEME
C,, =880 J(kgK) ; 32 AT it & (43U 3 8
m, =2.84 kg» FHMELC,, =482 JikgK) s filBNAS

AT At B 13 'Co (—kHV, =30 km / h 2|54
A MsE R BN, BTN 15 °C), W, &4
A Al 20 2 AR

ng = (M,Cyy + My, Gy +MyCpp)- At = 256 433.8 JIK
B ae A CUR A 80 km/h JRGE % 00, AT
i T

L =m-v?*/2-3=386 296.3 J/K

Jia il A
L, =m-v2/2-(1—3) = 218 901.2 JK

GIE RS i E e o
L,/2=193148.15 /K <Q,,

JE R R R AR 3R
L,/2=1094506J / K <Q,,

W] B0 PO R B R, i 2 2 -
(myC, +m.c )At>L

3 HlzhsR EEFTHHFRREITHE

Xt B F AR R A AT, DL b
TSN, BAE CAE S A%, HhEE A shiH
FHEAREE NX Nastran fiHuik 4T CAE 40#.
3.1 FIEhRRIATRE R T E

Kl 12 s A E s R, 4aUHlshds
VEFIRY, TERIZhERMER T P MIERT, £
R 52 A, PR ST AR AN 52 11
BUATAL, A-A B PEAER S BN KT B-B #
T, ZAOTE A-A B

EAUH A-A BIRPUS BN E, 4S5
Bl 12 s, SRS N7

O = g =20 < [o]
, 2fAydA

1217 NX Nastran #8, 15 H E 38 R 77040
13 Ftw o B 14 BT N 508 R0 NS ) 2 77 B A

-

K13 EshER A B 14 ERIIE

3.2 HIBNsHERRE CAE 7747

H BN 52 I8 DL LC BT B, AR PR AT AL B
52 B S E R m TR 1 B Ty, R AhiE
ZEIWEFTFIER 7, a0l 15 Rt nid A 44
XPEEAR AN 10 5 s DU AR RS, S5 R 16, &
17 iR

N 321

WAL

P 15 il 2h B e i AR B 249 3R
LB -

i-
i
!

16 BRI M =

17 SRR S 2
3.3 HENEHEF BIEFSRE CAE 24



HEAT CAE i ELI, HHATEAARLIR, FEXTiEs)h
Ny AN AR S 3 SN <5 7157 N ) [ = R i
RS, FFHH N A s B =K,
Kl 18, & 19 o

H AT G SR AT 0, 02 45 Ky 1] 3 1
Wi B 52 ok, FEH K 20 iTRLEH, Hilsh
W A A AT S, W R A AR TR RO, I
ERHEIE S 5N

18 PIf%LI 4

4 Z5ip

(1) ST 450 BE [) B) 345 1 2 4 34 7 AR
V& T = Wil PR SR Sl Pvi B P S TRICE Sy i
1 7RI g, BRI 4R AR

(2) s KB LA BT E AT PR L
AP Wit ) i = R Gl AN ) 51 Pl P
R IR e Wk A (RS L P i ESILS i N e W b
e il E A

(3) ZFhH AL Bh a8 ff ok 1 i B F AN h
SR 2 ;T RS, (FH %
s (AT RN, R ARG, #3h2Ee

.

SE Rk

[1] Ax&4&. HEMIBIM]. 4 B dbat: HUR T
AL, 2007:100-101

[2] s . w2 h 8 s R & S 5k IR
L HT[D]. KA HMOR:, 2011

[3] BHEAS, T¥F. BEEEIERGM]. Big: Bkl
i Hi A, 1983

[4] ok %2k i 2h 28 HRE 1% 2 b7 [0]. T AR ALK,
1980.5.

[5] LB, Fiik. UG NX7.0 IR TN 1S
SEBREPEIM]. dbat: AU Tk H R AL, 2010.
[6] BERBRI A (D [M]. dbat: TEAMK
= RAE, 2007.

[7] g, zEpsia, BARF, & fXHsha
PEG B HE AR S IR A T 5 5 A 9], UM

19N A=E B 20 HSIEAE s E

1, 1995.6

WA RN TR


http://www.cnki.com.cn/Article/CJFDTotal-JXSJ506.006.htm
http://www.cnki.com.cn/Article/CJFDTotal-JXSJ506.006.htm

