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Abstract

This study presents an analysis method for heat flow and deformation of sheet metal laser welding. A
heat source model for 2-dimensional heat flow analysis of lager welding process was suggested in this
paper. To investigate the availability of the heat source model, the analysis results were compared and
estimated with the results of previous researches. We could get a good agreement between the results
of numerical analysis and experiments in the temperature distribution of weldment. Due to the
characteristics of welding process, some kinds of deformations are usually generated in a welded
structure. Generally, the degree of deformation is dependent on the welding sequence, constraints as
well as input power. Therefore, in this paper we evaluate the deformation of gas pressure vessel
according to the welding sequence and input power. In the analysis of weld deformation, 2-dimensional
thermo-elasto-plastic analysis was performed for the gas pressure vessel by using a commercial FE
program package. (Received October 13, 2000)
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Fig. 1 Shape of a gas pressure vessel
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Fig. 2 Heat flow in the vicinity of keyhole
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Table 1 Welding conditions for evaluating the heat
source model
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® Welding process : CO, Laser

© Welding power : 2,000 W

© Traveling speed @ 10 mm/s

© Beam diamecter : 0.4 mm

© Absorptivity for keyhole welding(®) : 17 %

© Plate thickness : 1 mm
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Table 2 Conditions for Nd-YAG laser welding
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Table 3 Calculation step for thermal analysis

Sequence Step | Step 2 Step 3

Conditions Jig separation Cooling

Heat input

nime(sec) 0.0h654

0.00001 J 3000

I /

Welding | Traveling Absorptivity ‘Beam Keyhole
power speed (%) diameter depth (mm)
(W) (mm/s) {(mm) | 9P
750 16.67 19.5 0.6 0.81256
720 16.67 195 0.6 .75 |
870 16.67 19.5 0.6 | 0.6875

[ @ laser beam

Fig. 4 Schematic of thin plate laser welding
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Table 4 Calcuiation step for one-pass welding

State ]

Step , Time{sec)
L[ 00565 Heat input

i 55539 | Moving |
_ 0 0565 Heat input |
| 4 | 69936 | Moving |
D.0565 __ Heat input -
55539 Moving |
_ 0.0585 L Heat input ]

10 Moving

_hedoel ) _Jig separaticn
3000 Cooling

Table 5 Calculation step for mid-first welding

Stepj Time(sec) State

1 _ 0.0565 . Heatimput
| 2 | 654 I _ Moving ]
|3 | 0.0565 _ ) Heat input |

4 58 M

= 5.5 ov.mg ]

| 5 0. ()Eﬁ’i Heat input ]
I——G ' 6.9936 . Moving |
| 7-—i—- 0.0565 Heat input

8 1231 f Moving ’
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T T e T
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