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Effect of Weld Parameters on Weld Appearance and Shearing
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Abstract

effect of weld parameters on weld appearance and shearing resistance of the joints have been analyzed using metallo-

T—joints of TC4 and TA1S titanium alloys have been welded by continuous wave laser beam. The

scope and tensile testing machine. The experimental results showed that when other parameters were fixed, the weld
width and depth of skeleton was improved with the increase of laser beam power and decrease of weld speed. The weld
width of skeleton was the determining parameter of shearing resistance of laser welding T—joints. With the laser beam
power over 4.1 kW, weld speed less than 80 mm/s and defocusing amount between =5 and +10 mm, the weld depth
of skeleton reached 0.51 mm, the shearing resistance of the joints reached 14 kN.
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Structure of laser welding T—joint
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Fig.2 Schematic diagram of T—joint geometry
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Tab.1 Weld appearance and shearing resistance of

joints at different parameters

Pk BOeTh PMEE BEE REE B4R EAYE ks
Fe F/AWE/mm:s”! /mm  B/mm  Fo/mm  %/mm ¥]11/kN

1 3.5 80 0 0 0.35 0.04 7.45
2 3.7 80 0 0 0.46 0.07 11.42
3 4.1 80 0 0 0.56 0.35 14.59
4 4.3 80 0 0 0.60 0.44 15.03
5 4.5 80 0 0 0.63 0.59 14.26
6 4.3 65 0 0 0.63 0.73 17.71
7 4.3 95 0 0 0.49 0.36 12.57
8 4.3 110 0 0 0.42 0.11 9.49
9 4.3 80 -10 0 0.25 0.03 6.22
10 4.3 80 -5 0 0.56 0.24 14.50
11 4.3 80 +5 0 0.51 0.37 14.02
12 4.3 80 +10 0 0.74 0.56 16.21
13 4.5 80 0 0.1 0.70 0.25 13.87
14 4.5 80 0 0.3 0.59 0.13 14.27
15 4.5 80 0 0.5 0 0 0
— 68 —
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Fig.3 Weld beads cross section at different parameters
2.1 HOLRHRMm

T ISR AR 5 B AR TR Sk 39 U B
RSN 4 Pras, Higk 1 FIE 4 A,
TE3.5~4.5 kW HEFHOCTI R ARG, 15 205 58 B 28
R B B I A SRR SR 0.35 mm $2 6
% 0.63 mm, B2 0.04 mm KIEHEE 2 0.59 mm,
FK BT I O C T AR RGN R S B I a3
MY 3.5 kW % 4.1 kW, 55 D)1 7.45 kN 42
2R 14.59 kN, B IA 150% 5 D)5t 4.1 kW R,
PRI AR 3 BEE DRI 0, T R4k
Sk BT 3 A2 -5 AR B B AR R B R ARG
FHME T Y htp://www.yhelgy.com 2018 4F 43 3 1}

=
oo
=]
oo

g - g
506 %%%ﬁ/_// 06£§
D 04f d _ 0.4 %é‘é
ER Er
02 %a&a@%/ 02
36 38 40 42 44
FOCTIRAW

—
o)}
T

-/.\.

/

—_
N
T

k05 H1/KN

3.6 3.8 4.0 4.2 4.4
BOCTIRAW
&l 4 WO ZRNTE Sk Y K 25 T RE RS IR
Fig.4 Weld appearance and shearing resistance of

joints at different laser beam power
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Fig.5 Weld appearance and shearing resistance of

joints at different weld speed
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Fig.6  Weld appearance and shearing resistance of
joints at different defocusing amount
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Fig.7 Weld appearance and shearing resistance of joints at different welding space
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Fig.8 Shearing resistance of joints at

different weld width of skeleton
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