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Numerical and experimental study on hot press of
powder metallurgical disk brake pad

OUYANG Hongwu, ZHANG Xin, CHEN Xin, YU Wen-tao
(State Key Laboratory of Powder Metallurgy,
Central South University, Changsha 410083, China)

Abstract To find out the causes about unstable shear strength of PM disk break pad, the hot press process of PM
disk brake pad was numerically simulated by using finite element method. The influence of temperature distribution
and mould failure on powder flow and consolidation was analyzed, and the corresponding experiments were conduc-
ted. The effect of powder flow on fiber orientation and shear strength was unveiled. The results show that mould
failure and temperature gradient can lead to obvious flow of matrix in the shear direction. The flowing of matrix can
result in oriented arrangement of fiber in shear direction and greatly reduce the shear strength of samples. In the sit-

uation of fiber orientation caused by shear layer, the pads shear strength can only reach 0. 356 M Pa; while in normal

condition it can attain to 0. 4 MPa or higher.
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Fig. 2 Gradient temperature distribution

in pressing process
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Fig.3 Two computation models
(a) —Sealed; (b) —Unsealed
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Fig. 4 Powder flowing state simulated by sealed model
(a) —Radial flow of powder in fifth step; (b) —Axial flow of powder in fifth step;
(¢) —Radial flow of powder in fifteenth step; (d) —Axial flow of powder in fifteenth step
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Fig.5 Powder flowing state simulated by unsealed model
(a) —Radial flow of powder in fifth step; (b) —Axial flow of powder in fifth step;
(¢) —Radial flow of powder in fifteenth step; (d) —Axial flow of powder in fifteenth step
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Fig. 6 Disk brake pad samples
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among samples

H T 2540 T B A I AL A A 1) B R
A H S EE R B B D)5 R 3 R S, B 41 AR L
BT RAE R R . — 476 R A7 e, — 418
i . B 12 A RS S AT BT SEG, xS I
BU)GRAE . SEI B WK 1. T RLER], Lk
TRFE BTV B W B T e R R R
1 DL RFE IR BY V)58 B B A 0. 356 M Pa, 1M
i I BY D 0 B A K B s, AT LAk E] 0. 7~
0. 8MPa, FAKMEE T 0. 4 MPa., 45 REW]: 24k
AR DL E R W BY D) 5R FE, A1 4EAE BY V) I 1)
) 3 A7 B BRAR T R BB D R

® 1 Joud 5 PR BT BY D) 5 BE X
Table 1 Contrast betw een shear strength of
two group of samples (M Pa)

0268 (0271 0164 0337 0059 0 141
Unsealed
0295 035 0098 0257 0115 0 312

0450 0496 0.598 0774 0780 0. 641
Sealed
0.805 0552 0403 0530 0682 0 702

3 g

FERA B SO, BRI PR O ELAR
M I RERT S AR BN, AN SR
BREERIFERIVERI T, B AR oS H 07 1m0 K B2 K
KRB o XA T EEBERARL N PR I 2 1A AR B A
F) 110 Crit SR N AR R A, JEH
TEERR AT LT AT T, RS REP SR
RRLBE E 73 PR BE A i 5B IK B FRURLRE, T e AR AW
HWEBR Z (8% & A, B e R A
i, DRI A AR KR 2 R R R TR B L 5

3 3 %o i AR 1 23 A T LAAR B2 R SR AT
Bh 2 3 FFRIR AR AL BI 0 £T A H ) 550 o 2T Y AE BE
BERPRLT B R SR o AL, MR ERE ) . £ T
e, PR TEAR R LR RBIE) S, &
REFEARR IR B 7 Y b TR R B TR AR 33 Y ),
TRAP TR AR, P AR T, 12
SELTYEM RS HED . BT YE L UR I s 45 5 A
—ild, ARAEALBHRE, S, EALg4gEL
HER, MRS ™ ™ Rt %S
HABARIFHEE A, ENZHKALRER
WA T AR HEFI S IR . AT S BRI B
R B)—E RN, BB T E MBI . [
I, TR BUELTYE R T U BT U005 1) A€ T H
F, XYY S8 e A RER BRAER], M
R BE A T R R BT D )

Uk, R T PR R BT D) 98 5 ) SO
Jiti .
1) BUEREE i
TR L £ Ja) F S AT  BBURD R AR i 1 R KR
B 95 AR A R B A . IE SR d T T o B S AR
BHOBIVIRSN, TR T BB R8T U) )2 AR AR
LRYERE [ HE N, 3 A BT 1) 5 B AR KR B .
M I ARt A L A BT, BN 9 AR 1) 4 R
Ir, Bk 7, e G R AR AT YR Y E )
HEF, AT LA R A A BT D) SR



5% 15 &5 4 Y]

BREHIS IR, 45 ARG it R B R $R BOW I B R L5 SE 4R T 5% * 535 ¢

2) BCEIR S o AR

Jis AP ) A 3 S AR R PR 987 A DL BE
B L o0 A 2 3 BUM R B AL AR AL KL A A ET 4 5 1]
oA SR DY L G R R ) TR
], DA IR R 8] PR I TR R o G 3 B 66 2.
A EE A R I A IR A AR B R AR — B, AT EL
A G BB DDA, AT v R B BT 1) 5
.

4 %R

T IR ZEHI B AR R i BOE FE ) S (A
H5EIsRI0RgT, B T REE R R ORI B 3
o6 BE 43 A 0 R = b i ( BY VR FE) (s . 4
R, AL R R R S R o 3 AT o i I A
MRE BT ) 5 ) B RTRE R s e 5Bl v 2, F
A Y IR AT T8I DI 2 ml HEF, AT A B D)
SR IEERAL T 0. 4~ 0. 8 MPa F &%) 0. 356
MPa LR . BAAR I R R FBE b LR 2, 2R
VRS BRHE  BY IR, AT TBIT 7= b 2 R
LVETiN

REFERENCES

(1] Aa, FRRH. BRI\ SREN G R ou] il
[1]. MR\ EHAK, 1991(2): 43 ~45.
ZHENG Yrdi, SU Tian zhu.
strength of powder metallurgical disk brake pad[ J].
Powder Metallurgy Technology, 1991(2): 43 ~45.
(2] & K, XBERE. BEMVAE R 4 R R R R
Wil J]. R5EE, 1999(6): 35 - 37.
LI Xin, LIU Xiao-hui. Analysis of the factors of adhe-
A dhesion in China,

Experiment on shear

sion quality of disk break pad[ J].
1999(6): 35~ 37.

[3] 3KJ°F, 85K, GMT Wzh e 4 4E B mF 5[ J].
m T ERNEE TR, 2003(1): 140 ~ 143.
ZHANG Guang ping, DAI Garrce. Research of orien-
tation GMT flow forming fiber[ J].
als Science and Engineering, 2003(1): 140 ~ 143.

[4] RSB WENE R FRHRIER]]. BA Tk, 1993
(10): 42~ 44.

KANG Zhong-wu. New style of disk break pad hot-
pressing mold[ J]. Die and Mould Industry, 1993( 10):

Polymeric M ateri-

42 - 44.
[5] ®EEZ=. MARBESFEHE[M]. B . b5 e
HR AL, 1997.

HUANG Peryun. Fundamentals of Powder M etallur-
gy[ M]. 2nd ed. Beijing:
Press, 1997.

Metallurgical Industry

[6]

[ 11]

[12]

[ 14]

T/RE. BRBE¥IM]. dbat: B 4E TR,
1997.

WANG Pamrxin. P/M Metallurgy[ M].
allurgical Industry Press, 1997.

Beijing: Met-

Krezalek I C, Sivakumar K. Computational simulation
of powder movement during unraxial die compaction of
metal powders[ J]. Journal of Materials Processing
T echnology, 1995, 48: 421 ~ 427.

PM Modnet Research Group. Numerical simulation of
powder compaction for two multilevel ferrous parts,
including powder characterisation and experimental
validation[ J]. Powder Metallurgy, 2002, 45: 335 ~
344.

MRk L. Mare A FRICSEGI 4T 22 M ] . dEE: HLK
Tk Hi AL, 2002.

CHEN Huo hong. Instance Analysis Course of Marc
[M]. Beijing: China Machine Press, 2002.

PRI, R & B B TP Rk T 5 RO o R Y
VEAFEID]. k¥ BWRTE KA, 2000.
DONG Lin-feng. Defect Forecast and Computer Em-
ulation of Progress in Metal Powder Formation[ D].
Shanghai: Shanghai Jiaotong University, 2000.

T R WAREREEESEERERE T Z0 56
R D]. Lifg: L#WASERY, 1999,

WANG Jun. Progress Modeling and Computer Emu-
lation in Metal Powder Formation[ D]. Shanghai:
Shanghai Jiaotong University, 1999.

AR5 oK < e Je e v U R0 97 3 B ) B B 5[ D
MRS e RIE TR, 1989

REN Xue ping. Research of Yield Criterion and Flow
Stress of Metal Powder[ D].
te of T echnology, 1989.

B, T W, RV ST AR ER R WG

Harbin: Harbin Institu-

R EROHEEEERRRRNER[T]. w7 R
Bl 5 TR, 2004(1): 125~ 128.
SHI Tiejun, HE Tao, WU Defeng. Rheological

property of complexus of polyethylene filling with de-
natured talcum powder and high density polyethylene
[J]. Polymeric Materials Science and Engineering,
2004(1): 125~ 128.

A B, BREEK. WG R GEA R BE 0 )
[J]. RELZE5MEL, 1997(5): 33~ 34.

SU Di,
break material[ J]. Automobile Technology & M ate-
rial, 1997(5): 33 ~34.

LR, R B, 7 4O o G 0 1y I AR I R A A LAY
BEHIOL BB [ T]. BRI, 2001, 21: 205 -
209.

MA Baoji, ZHU Jun.
kevlar enhanced bakelite friction material[ J] .

ogy, 2001, 21: 205 = 209.

LI Du-cheng. Defacement of semimetallic

Research of defacement of
T ribol-

(g FEIEAD)



