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Fig. 1 The finite element analysis mode
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Fig.3 The stress distribution of the coating/substrate system with different coating thicknessess

1.5

(a) radial stresses (¢) at the contact surface; (b) mises stresses along the z axis;

(c)shear stresses at the interface; (d) mises stresses at the interface
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Fig.4 The stress distribution of the coating/substrate system with different E./E,

(a) radial stresses (o) at the contact surface; (b) mises stresses along the z axis;

(c)shear stresses at the interface; (d) mises stresses at the interface



196 H o B R 5 K

A 2010

3 VIAHEERTRE/ B RyE
MRz N 5 F

3.1 BERZANMREREMFALTE NS HE
®m
YTINSREZEE c=3 pm, &N HSS, X E
LM ML B R HREE/ B REEANFE
BREBAT EELXNEBEHIRP, REEHR
EIUARREAL B R AR R A SRR 4

ol (i) T
i f
o1t 1'; 2
1% ,»:&A' -)'
T el
—a—k-04 B gf
& —+—k=0.6 ;:’L j’,
~ 0.3 12 ot
- c=3um VB £ 1
Y, £
0.4 3 st !
05 L
0.6 e 1 . -
-3 2 L 0 l 2
xb

4 0.2,0.4,0. 6,2 FIH AR . P B = FEH KA
s HERRMEEART RERBER LY
A WE S R UEY . EREEE —EH
LT o B R 4 R A 18 K, 3R T A AL 9 B L
FER R P Rm N I RMEELRELH
R A EIE K. BN A PR A, Rmit
B Mises B AL EMEEZE R B MTE L. B
W, 78 ST BR B2 R o B SR BOVE M S BRORRE R fn T
A EE B A Y MR RRE AR ELHR S, ERE
RERENA.

B5 FRERZRTYR IS/
(a) BN S (AT H

Fig.5 The shear stresses distribution of diffcrent friction coefficients

(a) shear stress at the contact surface; (b) shear stress at the interface
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Finite element analysis of the contact stress of TiN coating/substrate

CHEN Dong, XIE Hua, CHEN Xiao-wen
(College of Mechanical Engineering , Fuzhou University, Fuzhou 350108, China)

Abstract: ABAQUS was applied to analyse the stress of the TiN coating/substrate system with a normal
load applied to cylinder indenter. The results of finite element method(FEM) and the solution of classical
Hertz theoretical method were compared to prove the accuracy of FEM model. The stress in the coating
substrate system has been calculated based on different thickness of coating, coating-to-substrate Young’s
modulus ratio and the friction coefficient, It was found when the normal stastic load was applied on the in-
denter, the maximum stress at the contact surface and the interface decreased with the coating thickness
increasing or the coating-to-substrate Young's modulus ratio decreasing; if the indenter tangential side
slipped on the coating surface, the maximum stress at the contact surface and the interface increased with
the friction coefficient increasing. The gradient of Von Mises stress along the z axis strongly depended on
the factors mentioned above. Analysis results are helpful to understand the failure mecheanism of the coat-
ing/substrate system well, and also can provide theoretical guidance for the coating design.

Key words:; TiN coating; Hertz contact; finite element method;stress analysis



