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The Study on Residual Stress of Laser Weldment for the Heterogeneous Materials
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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 is bonded by laser welding.
But laser welding induces the non-uniform temperature distribution and locally residual stress is yielded by these temperature
deviation. This paper studies residual stress of laser weldment using FEA and hole drilling method. The results are followed.
In the case of heterogeneous materials weldment, higher residual stress induced in the weldment region of SUS 304 which
have larger CTE than Ni 36 and residual stress on the middle of specimen is higher by 10.9% than that of its surface ’
Measured residual stress of SUS 304 yield 481MPa and that of Ni 36 is 140.5MPa in the vicinity of the welding region.
And the residual distribution is very similar in comparison with FEA result.
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Fig. 1 The shape of meshed finite element model
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Fig. 2 The mechanical properties of both materials with
respect to variation of temperature
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Table 1 Mechanical properties of each material

SUS 304 Ni 36
Hardness (Hv) 370440 190-240
Tensile strength (MPa) >1150 63
Elastic modulus (GPa) 198 143
Max. strain (%) 512 813
Mo gmmnenticer| 5| o
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Fig. 3 The shape of specimen and position measured
residual stress by hole drilling method

Fig. 4 The shape of tri-metal specimen with rosette strain
gauge
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Fig. 5 The experimental apparatus for hole drilling method

Table 2 Hole diameter and position of each rosette

. Dist. from

Rosette No. | Hole Dia.(mm) welding line
Rl 1.835 1.116 SUS304
R2 (R5) 1.850 14 Ni 36
R3 1.835 4250 SUS304
R4 1.850 8.30 Ni 36
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Fig, 6 The temperature distribution with respect to variation
of relative time on each strain gauge position
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7 The x-directional residual stress distribution on
center and upper position of tri-metal specimen
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Fig. 8 The y-directional residual stress distribution on

center position of tri-metal specimen
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Fig. 9 The residual equivalent stress distribution on tri-metal
specimen
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Fig. 10 The x-directional residual stress distribution on
tri-metal specimen
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Fig. 12 The x-directional residual stress distribution on
tri-metal specimen
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