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Welding Characteristics of Lap-Joint Hastelloy C-276 Sheet Metal Using Nd:YAG Laser
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Hastelloy C-276 composed of Cr, Mo, and Ni is a versatile, corrosion-resistant alloy with
numerous industrial applications including its use in nuclear reactors, general chemical plants,
and as a superconducting base material. Of especial significance, it can be used as a thin-sheet
type whereby lap-joint welding is occasionally necessary. The main welding problems for thin-
sheet metals are deformation and burn-through from an excessive heat input. Laser welding can
minimize these problems because it has a high energy density and low heat effect on the base
material. In this study, the laser-welding characteristics of lap-joint Hastelloy C-276 sheet metal
were determined. The criteria of the laser-welding variables were chosen using a heat-conduction
analysis, and the optimal welding parameters were selected by experimenting with an Nd:YAG

laser.
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Fig. 1 Configuration of lap joint welded sheet

Table 1 Properties of Hastelloy C-276 sheet

. Thermal Specific Melting
Density .. h . .
(kg /m3) conductivity eat capacity point
(W/m-k) (J/kg-k) K)
8890 15.0 427 1596-1649
Ultimate Yield Elongation Modulus
strength strength at beak (GPa)
(MPa) (MPa) (%)
792.2 355.8 56 195
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Fig. 2 Temperature distribution of 9 W laser power

L Interface

x10?

16
¥ 1449

Fig. 3 Temperature distribution of 12 W laser power
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Fig. 4 Lap joint of sheet
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Fig. 5 Result of laser welded sheet

Table 2 Experimental conditions

Number Power Speed Pulse
(W) (mm/s) duration(ps)
1 9.4 2 1
2 9.4 2 5
3 9.4 2 10
4 9.4 3 1
5 9.4 3 5
6 9.4 3 10
7 9.4 4 1
8 9.4 4 5
9 9.4 4 10
10 12 3 1
11 12 3 5
12 12 3 10
13 12 4 1
14 12 4 5
15 12 4 10
16 12 5 1
17 12 5 5
18 12 5 10
mms2 e W A Be g JEE nylon
S 2719 W] BE Aol a4 Ak o
2N E B Adue o) Awe g2 2 o
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Fig. 6 Result of tensile test for power 9.4 W
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Fig. 7 Result of tensile test for power 12 W
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Fig. 8 Relationship between stress and pulse duration for
12 W laser power
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