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Study on temperature and stress field of film—substrate system
irradiated by laser scratching

FENG Aitxin, CHENG Chang, YIN Swmin, ZHOU Jun—zhong, TANG Cutping
(School ofM echanical Engneering Jangsu Un wersity Zhen jiang 212013, China)

Abstract The temperature and stresses distrbutbns on film systens were smulated A steady-state analysis of the
tem perature field and stress field of TN filn irad ated by a moving Gaussin laser was made with finite element analysis
program. As a resulf the ten peraure fied s moving abng w ih the lanp house the hrgest temperaure of tan perature field 5 n
the center of laser facula and there is an obvious slhiggsh phenomenon n the backsde tem perature field of laser facu b m oving
way The stress field of filn-substratem ainly concentrates in the filn. The study of tan perature and stress field is mportant for the
research of filn shape defom ation

Key words hser technique temperature fbk@ss d stributiony fnite element m ethod fin

[45]

40Cr TN ,

355
[ 3] 1
2 2 52
? ? Qlaser = Qm‘dx X ex - [ J(x — x0)2 i gy — y()) ]1
Xo + Yo
, (1)
) ) Qmﬁx 5 X0, Yo
(50405035); .
( XM 0424 XM 05-32); axb i , v
( BK2007512); d
(KX J07126) ’ p
(1970-), , t=d A
. Xy .
Email aixfeng® uj edu cn x 5,2 >

: 2007-07F 1§ : 2007-08-07 Yoo, 1



528

2008 10

A 1T
32x T a Ot (2)
R i= 0 T=
b(x) (2) )
T = O“]‘exp(— a}\zt) [A (N) cosk +
B (A)sinAx] dA (3)

,A()\)Z—;_I‘P(x)cos)\xdx,B()»):—;><

71 Plx) sink dy

- - % 1111(95/)(3)(;[—% & (4)

W

, t

T = (Z—Ji_ﬂtf _1 _1 _DIW(%: Y. 2 ) x

=)+ (v=v") '+ (2= )T e
exg{— o dedydz

(5)
=0

P(x % z 1), . (>
0) (6,

e it

{ (=) + (y=y")"+ (z—zﬂ o d'dy &’

da(1-T)
(6)

6l

200k M, ¥
% (5 0) = = OZ’{[ : %B";r) = ho(B, ’)} *

e AL
. a sa=a(x 3 zT)D
D=k/(R); k ; P ;c
i h s (1 1)
; B.b 1 .5 0
E .1
» b
2
27°C, 10Q Smm,
100m J /an’, 0. Imm /s

10s

Imm

1 2
Tabl 1 Thematerial characterstics of TN filn

themal specific X X
.. ehstic  Poisson
conductivity heat density . expans vity
. ) modulus  ratio
/(Wem~™*K~')  capaciy
24 28 570 4.93 380E+9 027 10.1E-6

Table2 The material characteristics of 40C r substrate

tem perature/C 100 200 400 600

them al conductiv ity

43.7 43.7 37 8 31 8

J(Wem™ 8K~ 1)
specific heat capaciy 490 520 590 750
dens ity 72
elastic m odu lus 30E+ 6
Po kson ratio Q3
expans ity 12 6E- 6
3
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Fig.1 1 system irradiated by Gaussian moving laser
I"Ig. 2 The lemperature distributions on film sudface under Gaussian mMoving

|.l'-|'[

, 212C



32 5 529
Fig 3 The tenperatire distrbutions on nterface-film under Gaussian mow
ing hser
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