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Table 1

Mechanical properties and thermal physical parameters at different temperature of ZDPH

Temperature/°C~ E/GPa o, ,/MPa p/(kg m™) C/(J-(kg-C)™") /(107°.C") A(W-(m-C)™")
20 215 909 473 & 44.1
100 198 852 7840 487 Q.l 43.8
200 200 788

523 12 43.6
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(a) schematic drawing of the friction pairs;

Fig. 1 ictipn test sample
'\( pper ring (ZDPH) ;(¢) lower ring ( Cu-matrix powder metallurgy)
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Fig.2 The comparison of the test samples’ surfaces

(a) before the test; (b) after the test
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Fig. 3

different friction time
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Fig.4 The micro appearances of test samples under different friction time

(a),(b) Imin; (¢),(d) 4min; (e),(f) 7min; (g),(h) 10min

5 = AR TE i A [ IR B RS B B e

JEE 5 R SRR /IS I AR AN (5] B4 KG9, P9 o AR
AREERE, ERPRETEAG, K8 PHILRE D
Pras R Won Fe Ju R & B0, UL W] 902 i 9 58
SRS R R A T A S O RO, B AR R P A =
TR 2 SR T L 5 5 3 i R R AR B R R R Y
T S5 = VAT I B R A R T L SR O B R R

. 500 A R I B — [ B A TR A BTN . B BE

IS BURE W IC R L if R FEAT R A A RN M R IR SR T
Fig.5 The line scanning analysis on the BEAE., TESWIES =MW Em YRS R

surface of the ZDPH test sample ZHUN IR I O T2 18 B R i WOk AR = 4k



10 m = M

B 33 %

R S A T AL o A AL e 19 15 8 UKL 7E K
YU HE R B — S T S W S, MUREL ] PR KB
A G T U =K I TR 0 5 =K O AR
=R E ARG Y .

TR A T2 R 2R S 1 B = A R T — it L A
RS , by 7 5 458 0 e v 3 THI A 2 2 2 4 ik, T 2
A7 JR ¥ e L o s B R AL, X AN AR By (3R T A
SR A R B b 2 0 EE R R BB b R Y A
iy AR 16 4 B4R L HORS B A B g AR W L IR 2 A
Y M A PR I B AR e 8 Cu U R R
it A BE S B R RS 1 R 2 B 2 51k

I Je 0 DX I A O e A B R A R A SR D
AR SRR E KR R Y N B R R
IR B B 250, 2% TP JE A AR T S X80 )
B =M S DT BR 3 K R 9 AR T 2 T IO
BUm RS =k T8 1R R T A B B

3 30 55 =K R SE X A B2 966 HV, 4E JR 5% X i1 A
i Sk 270 HV ,ZDPH #4 %} 35 K 8 B % 289 HV, X
Ui 5 =R R S XY BE i ) 45 G o R R, Xl
o NN T = a7 N v N R -
e R RE A K BT 6 T ZDPH A kLR A R T
T s P 1 42 v o

6 R R W RO A
Fig. 6 The micro appearance of the third body
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Fig. 8 The EDS analysis on the adhesion pit of the third body’s surface
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O B8 =R R B
Fig.9 The EDS analysis on the third body near the surface peeling
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Experimental Research on Formation and Evolution
Process of Third Body of ZDPH Low Alloy Steel

LI Zhi-qiang, HAN Jian-min, LI Wei-jing, PAN Li-ke, YANG Zhi-yong

(School of Mechanical Electric and Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: During the friction process, the two-body friction system is changed into three-body system by the third body which formatted
on the surface of the friction material. The formation and evolution of third body plays an importa to the friction and wear proper-
ties of materials. 10 tests with different friction time which is from 1 to 10 minutes were carri Qsing ZDPH low alloy steel and
copper matrix powder metallurgy. The result shows that the third body appears on the surfdge atftertain speed and pressure. During
friction process, the friction surface is covered by the third body which tends to be more consistent and flattened. Third body is the mix-
ture of the friction materials particles and their oxides. With the high pressure andftemp agre, the third body on the surface experi-
ences a dynamic process of forming and destroying. Oxidized spots, adhesi , adhesive pits, surface peeling and material

i

)

transfer can be observed on it. And the micro-hardness of the third body is hig an the hardness of friction material.

Key words: third body; formation; evolution X 4
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