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Abstract: A plate-welding test and a butt-welding test for Invar 36 alloy were carried out using Nd:
YAG pulsed laser as welding heat source. The effects of process parameters (laser power, welding
speed, pulse duration and defocus distance) on the morphology of welding joint, welding width and the
penetration were analyzed and the hardness, composition and tensile strength of the fusion zone for
butt-welding of 0. 85 mm thick Invar sheets were tested. The results indicated that the main factors
affecting the weld bead penetration, weld width and Heat Affect Zone (HAZ) are laser power and
pulse duration. Moreover,the welding speed effects on the fish-scale spacing and the defocus distance
on the weld bead penetration and weld width mainly. Experimental results also indicate that selecting
appropriate process parameters can realize the butt-weld for the 0. 85 mm thick Invar sheets in good
welding modality. The composition of the welding-line has no obviously change, its tensile strength is
equal to the base body and its hardness is appreciably lower than that of the base body.
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Tab.1 Chemical compositions of Invar36 alloy
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Tab. 2 Variation range of welding parameters
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ot R W) 110,130,150,170
Jik 5 (ms) 5,6.8,10
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B AR (mm) 120
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Tab. 3 Effects of laser powers on welding lines
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Tab. 4 Effects of pulse durations on welding lines

Jik B (ms) 45 8% 55 & (mm) LB RAE SRR
2 0.96 *kﬁﬁ =
2% W 5 ™

4 1.07 Vv i g
N 2 1 20 HUR T e

6 1. 06 Iy
bR 2 T B I B

8 1.08 %ﬁ i7
b 3R T LB M

3.3 1R B X AR N M RO IR R Y R

F SRR 150 WL EAEE N 3 mm, fk
JEh 6 ms, RN 20 Hz Z5 0T o028 14 B
(80~180 mm/min) , F7-5% ) ¥ 5 FIT SETE B 9 4
oo 5 AT LAF Bl A 3519 1) 3 s 9 5
FEAS B /N A B 5 AR B DA 32 I 1Y) B 0 ) o O
BT 2100 SCHAN T I 2 A TR R S e/
(B2 AE X AR 36 v & BT T 0. 85 mm JE JE B
B BB BB AR e AV AR 88 T L Ak T8 (LR

x5 PHEEIMNEEMNITMW
Tab.5 Effects of welding speeds on welding lines
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Tab. 6 Effects of defocusing distances on welding lines
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Fig. 1 Macrostructure of butt-weld
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Fig. 2 XRD pattern of Invar36 alloy base body
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Fig. 3 XRD pattern of Invar36 alloy welding line
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Fig. 4 Indentation situation in microhardness test
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Fig.5 Microhardness test result
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