EHRLE

b ot

CHINESE JOURNAL OF LASERS April, 2011

2011 4F 4 A

B B RGP 3 1 A 5 R
R 2%E Xk

CE g AgiE oy BT O & S5 AR Bt S 508 %, B 2002400

WE DL 2.2 m/min SOGSRE R R X AR PR O s R 0. 7 mm AR B LA 4. i B M BR
AU T B WL 8 R B S P R TR R B v 0 R R R BOTE UL L X L 20 A7 A T 4 Sk 12 i) B4 8 B gt
LI A5 A R B PU AT 4 B OGRS O BT A IR AR B o X R IR A PO th BB R R IR A R K
BUIAREL . oy M A S TE AR ASE o5t 6 (3] B I 7 B 5 5 T D ARE S o F) O A B2 ol B BE v T 2 0 R 2 0 I 1 /94
THBE 7o BOS MBS M IR AR B AT, . RS S HOARBUR . L v R R R R R BN o 5 &
BOBCS W TT 2 o 0 H b 25 2 SRR EC, T 4 3 ) T SR R A W AT b )2 980 285 4 J UL A 58 RE A A0 e R 7 4
B AR L U

KRR BOCH A BOCHR % ARSI WAL ST BRI &

hESES TG456.7;TN249 XEkFRIRES A doi: 10.3788/CJL201138.0403001

Hot Tearing Susceptibility of High Speed Laser Welding Invar Sheet
Ni Jiaming Li Zhuguo Wu Yixiong
(Shanghai Key Laboratory of Materials Laser Processing and Modification , Shanghai Jiaotong University ,
Shanghai 200240, China)

Abstract 0.7 mm thickness invar alloy sheet is welded at 2.2 m/min laser scanning speed by using butt and lap
joint. Microstructure analysis is conducted by optical microscope and scanning electric microscope. Hot tearing
mechanism and susceptibility of butt and lap joint are discussed, respectively. Results show that the weld metal is
composed of as-cast single phase dendrite austenite. Some hot tearing is in the weld center of butt joint, but none is
in the lap joint. At the last solidifying stage of impinging dendrite, generally. dendrite grain boundary energy ¥, is
always two times larger than liquid/solid interfacial energy 7 of liquid film. The liquid film coalescence will not occur
until adequate undercooling AT, , which results in hot tearing of butt joint under welding residual tensile stress.
However, the remained liquid of upper weld pool can flow down and fill into torn liquid film, then lap joint has a
lower hot tearing susceptibility.
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Table 1 Chemical composition of invar

alloy (mass fraction, %)

Ni C Si P S Fe
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Fig. 1 Typical cross-sections of invar sheet laser welded joints. (a) butt joint, (b) lap joint
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Fig. 2 Microhardness of cross-sections
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Fig. 3 Microstructure of invar alloy sheet laser welded joint. (a) base metal, (b) weld metal
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Fig. 5 Weld metal comparison.
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