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The Analysis of the Residual Stress and Bending Characteristics on the Heterogeneous
Materials by Laser Welding
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Abstract

Generally, it is used the compensation spring to compensate the inaccuracy of screen image induced by thermal
deformation in CRT monitor. Its mechanism is bi-metallic system made of heterogeneous metals and these springs are
bonded by laser welding. But laser welding induces a non-uniform temperature distribution, and residual stress is
yielded locally by these temperature deviation.

Therefore, this study measures the curvature constant to assess functions of the compensation spring of shadow mask
with respect to increment temperature and estimates the effect of residual stress on the performance of tri-metal used
to compensation spring.
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Table 1 Chemical composition of materials used

C |8 |Mn| P I S Ni | Cr | Mo | Fe

STS30410.08| 1.0 | 2.010.04(0.03] 9-10 |18-20|0.35| bal
Ni36 |0.08| - | - | - | - |35-37| - - | bal

Table 2 Mechanical properties of materials used

STS 304 Ni 36
Hardness (Hy) 370-440 190-240
Tensile strength(MPa) >1150 63
Flastic modulus (GPa) 198 143
Max. strain (%) 5-12 8-13
T xpansion
C(lef;Tjaln: (pxlos‘e/t) 118 =15

Table 3 Specification of laser welding machine

Beam | Diverse

Type |Power(W) mode | angle

Optics | Polarization

Fanuc

C1000 1000 |TEMO1{<1.5mrad| f=5
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KGR ast 224 H3%, 20044 6H

E3 Alo]A 9] &L 5.15mmelx, 2ol 1.59mm
ojtt, dwtd ez A \ A ) o) FEsA 1A
a2 Fala WAl WAt A4S F7HQ BAAY
o] ez B HAdMe ) FAHEE A8
HUlg AlolA] FHol FY EAFEE 5?“"/} 2%
3] 243 7}zte] AlolA] Yx|¢ {4 5— < #3l
ARE &9 AES Al

Fig. 3& 7HE7IHd 93 2789
£ ez ok A8 sy
A], =&, a8l |

75‘ 4374

53

. &71ge

g,

HE =

A
wde PP 7

T71GuHEAR o] AHEEE EFug EEe] B 9
A2z 50melH, 1437 EFrvE =58 F
f ZAES FUo BAEEA FHE #A 20 4
dd dFHUg Eddl EAske 718 @48 AAs
7] 98 200Ce A7IZAA NP = AGTHE F

YAt
4. 21 A E°|

eSS

(=]

41 at

Bjd
A

Fig. b= Al 74

A @ tigjx kol e A4
@3 sde 24 o

3 R Feass A3E
|

velisien, Zizkel Aldde] ois) TEdeE el
At 7+ A% WYL AP (a) AFE
Table 4 Hole diameter and position of each rosette
Dist. fi
Rosette No. | Hole Dia.(mm) 1s. ro.m Material
welding line
R1 1.835 4.250(mm) STS304
R2 1.850 8.30(mm) Ni 36

Surain Indwator

Fig. 3 The experimental apparatus for hole drilling
method

243



48

eAd-1dg7

Fig. 4 The shape of tri-metal specimen with rosette
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Fig. 5 The displacements of each bi-metal specimen
with respect to variation of temperature
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