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Table1l M echanical paranetersof gpplied materials

E/GPa os/M Pa

KAV > (m= )

D/f-nZ.S-l

C/A* (kge )1 v p/kgem- 3

QSn4-4-2 5 122 127 26
45# 205 353 53 7
48# — — Q 131

Q 86x 107 °
1 47x 10 °
7 48x 10" 8

343 Q35
465 Q 28
1990 —

8 660
7 833
880

[1]

[2]

[3]

1) :

2) ,  Blok

3)

[ ]
DorionA, Lubena K C. M echanics and chemistry in lu-
brication[A ] Trib Series9, Nev York, 1985
N B. M 1
, 1982
Blok H. Theoretical study of temperature rise at surface

of actual contact under oilness lubricating condition[A ]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

M E, 2, 1937, 222
Blok H. The constancy of scoring temperature proc[A ]

Proc General D iscussion onL ubr[C].

Interdigplinary A pproach to L ubrication of Concentrated
Contacts[C] N. A. Report No - 237, W ashinton D.
C , 1939
Ling F F, Laiw M. Surface mechanicsof layered media
[A ] Solid Contact andL ubrication[M ], ed by ChengH
S, KeerL M. ASV E, 1980, 27

Gecim B. Transient hot got temperature at a sliding ce-
ranic contact including surface coating effects[J] W ear,
1988, 123(1): 59

Gecim B, W ineW O. T ransient temperature in the vicini-
ty of an agerity contact[J] JLub Tech, TransA M E,
107, 1985, 333
CzichosH. Failuremodeof sliding lubricated concentrated
ocontacts[J]. W ear, 20, 1974, 95

: : M1 : :

1979

Carslav H S, Jaeger J C Conduction of Heat in Solid
M1 (2“Ed). Oxford, 1959

Sackfield A, HillsD A. Sliding of general axisymmetric
point contact[J]. J Trib, TransA SM E, 110, 1988, 492
LaiWw T, ChengH S Temnperature analysisin lubricated

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



48 2003

simple sliding rough contact[J] AS E Tran, 1985, 28 19 = - 2{(2- PMH«- (1- HDHe - Hk+1}/r4
(2): 303 19 = - {(3r2— DH 1+ (8- 3r4)Hk- 4Hk+1}/l’4
[13] . : M 1] : pi= (1- r2)3/2_ 1, p2= 3(1- r2)1/2_ (1- r2)3/2
, 1983
- 2
wm= 2803, "5, Hi= bR,
, 2= 0 e 20n20) K
Rk:IO (1- r®sin®9*d6, b = po/a
, x2D , r= A4 x>+ y2= 0
Nooo= BW (D) (- pat ), Ny = bW (D (- pa), Nooc= 1 50W (1), Ny= N, Nuwy= 0, T = Tz =
Ny=0 Tyz= Tay= 0
_l.o___3.o 3o_lo_.x_ _ 3 pn+ 1
[JTXXX_ 2X|11+ X |12, IJTXZZ_ r_2(Hk H 1), B(Z’ 5 )

T)(?zzz 0, Tgxyz 0

Applicability of failure criteria in sliding contacts
ShenM enghong, Cui Yunfeng
(Institute of M echanical and Energy Engineering, Zhejiang U niversity, H angZhou 310027, China)

Abstract: Interface tenperature is an mportant factor of sliding failure In thispaper, the smplified problem of
calculating the transient tamperature in a sliding agerity contact is studied w ith dimension analysis By consider-
ing the effectsof surface film and the distribution of heat ource intensity, an approximate formula, w hich isused
to calculate the transient hot gpot tenperature of amixed lubricated sliding agperity contact, isproposed Focus
ing on the fact that aimost all failure of sliding contacts is accompanied by plastic deformation of agerities, the
applicability of "Blok Flash Tanperature" theory, the critical velocity and the critical PV criteria are researched
w ith stressanalysis In addition, the effect of surface film losson plastic deformation of agerities is discussed si-
multaneously by using the gpproximate formula proposed in thispaper. The results show that the difference be-
tw een the "B lok Flash Tenperature” theory and the experimentsisdependent on the geom etric character of ager-
ities, the external pressure and the velocity. Finally, the applicability of the tenperature criteria is studied

Key words failure criteria; plastic deformation; temperature applicability
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