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Influence of Welding Parameters on Porosity in Welding of

TC4 Titanium Alloy in Two Positions
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Abstract The influence of welding parameters on porosity in the welding of TC4 titanium alloy in flat and hori-
zontal positions was investigated. Results showed that parameters had different influences on porosity in different posi-
tions. In flat position, the amount of porosity decreased first and then increased with the increase of laser power and
defocus, it increased first and then decreased with the increase of welding speed; in horizontal position, the amount of
porosity decreased with the decrease of laser power and the increase of welding speed, and it decreased first and then
increased with the increase of defocus. By optimization of parameters with the range analysis method, the amount of
porosity is reduced significantly in weld beads, and welds with good inner quality could be produced under both flat
and horizontal welding positions.
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Tab.1 Orthogonal experiment parameters design in

flat and horizontal positions

K /W MR A

LB 2 e /mm-s”! /mm
1 1.9 2.1 8 -2
2 2.2 2.4 14 0
3 2.5 2.7 20 2
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Fig.1 Porosities in the weld of flat welding

XPASLECR T E RS (R 2) , WS R TR
ZErHT (K 3) . R 3 K ERR LR ZKT X4
PREVERZIR , K SRR N R 2K X8 bR 2
SO, R AE IR R A K S ME A B R 220, R 1%
SESUEEY TS A 1PN RV NS A S E SO E (=g AN i)
SR, 4 K YRR D 2 KA A 01 Bl 22 11
PrekEl e 2 s,

*2 FRETREBIER
Tab.2 Orthogonal experiment data sheet for flat welding

s g, REREE, BRY 100 mm E4%
T kW mm-s™! mm SALEK/mm

1 1.9 8 -2 7.3

2 1.9 14 0 7.0

3 1.9 20 2 18.5

4 2.2 8 0 9.4

5 2.2 14 2 8.0

6 2.2 20 -2 7.8

7 2.5 8 2 17.8

8 2.5 14 -2 333

9 2.5 20 0 34
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Tab.3 Range analysis data sheet for flat welding

YIR/kW SRS /mm-s™! B /mm
K, 32.8 34.5 48.4
K, 25.2 48.3 19.8
K, 54.5 29.7 44.3
K, ¥MA 10.9 11.5 16.1
K, ¥Mi 8.4 16.1 6.6
K #ME 18.2 9.9 14.8
R 9.8 6.2 9.5
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Fig.2 Change of porosity formation with different factors
and levels for flat welding
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Fig.3 Porosities in weld of horizontal welding
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Tab.4 Orthogonal experiment data sheet for

horizontal welding

i, SRR/ EREY 100mm SREES AL
iz
kW mm-s~! mm BEK/mm
1 2.1 8 -2 67.7
2 2.1 14 0 20.0
3 2.1 20 2 11.6
4 2.4 8 0 74.0
5 2.4 14 2 39.7
6 2.4 20 -2 26.1
7 2.7 8 2 75.1
8 2.7 14 -2 41.3
9 2.7 20 0 22.5
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Tab.5 Range analysis data sheet for horizontal welding
WR/KW PR /mmes™! B AERE/mm
K, 99.3 216.8 135.1
K, 139.8 101 116.5
K, 138.9 60.2 126.4
K ¥ME 33.1 72.3 45.0
K, #M 46.6 33.7 38.8
K #{H 46.3 20.1 42.1
R 13.5 52.2 6.2
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Fig.4 Change of porosity formation with different factors

and levels for horizontal welding
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Fig.5 Optimized result for horizontal welding
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