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Abstract

Major problems in welding Al-7020 include shrinkage, porosity in welds and loss of strength
in the heat affected zone. Thus it is important to examine the mechanical properties and
reliability of welds.

In this study, a series of experiments was carried out to determine the mechanical properties
such as micro-hardness distribution, tensile strength, porosity and residual stress distribution of
the A1-7020 weldment made by pulse-GMA welding.

The results of the experiments are as follows.

(1) The micro-hardness of weld metal and heat affected zone was lower than that of the base

metal,

(2) The tensile strength of the deposited metal was much lower than that of the base metal.

(3) The porosity in weld metal zone was negligible under the adopted conditions of

experiments.

(4) The residual stress in the weld metal was lower than that of the heat affected zone, because

the weld metal was softened.

And the micro-hardness distribution, the tensile strength and the residual stress distribution of
the weldment in the as-welded condition were compared with those of the weldment after heat
treatment. '
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Table 2 Welding conditions for butt welding (28mm thickness)

Pass Groove ) ) )
No. (daenggrleee) Wire feed rate (ipm) Welding voltage (V) Welding speed (mm/min)
1 90 320 32 350
60 320 32 450
5 90 320 32 350
60 320 32 450
3 90 350 34 350
60 320 32 450
1 90 350 34 350
60 320 32 450
5 90 350 34 350
60 320 34 450
6 90 350 34 350
60 320 34 450
7 23 320 34 350
8 28 320 34 350

BN 3
N 3
L/
2\
Y :
\_6‘/
(90° double V groove) (60° double V groove)

Table 3 Welding conditions for butt welding (4mm thickness)

2-pass welding 1-pass
Parameter .
pass 1 pass 2 welding
Wire feed rate (ipm) 130 130 135
Welding speed (mm/min) 655 655 655
Peak pulse current (A) 245 245 245
Welding voltage (V) 24 24 24
Pulse frequency (pps) 120 120 120
Table 4 Fixed welding condition for experiment LB S AR AYusE oy 9 Figost 7
Parameter Condition o mA0z AXaT FAr,
Polarity Reversed
Filler wire Al 5356 dia.=1.6mm 3, 8859 MZAxAb U An}
Shield gas Ar 25%+He 75%, 60 CFH
3.185%e gy 9 =3

Table 42} Zto] = &3odch, 90, X&F 2ol
SHA A shelH A B8 Fo 24
gz 36 77 Tmm otEe At SASY @
o $39 Awe diE £HF AAol W A3

Ao A4S A/l 8 A Alde ddg F
polishing) &t ol A (etching) & &
tel  Fig.3el vhellidcl, =57 28mm,
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Fig. 4 Microstructure of weldment (4mm thick, 1-pass welding, x50)
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Table 5 Result of weld metal tensile test
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Tensile strength (kg/mm?)
As welded After heat treatment

. 24.98 25.19

28mm Butt (90° V groove) 96.20 95.71

. 24.98 25.56

28mm Butt (60" V groove) 95.45 95.87
71 FAwH e gy #habA AbA(radio- graphic
). @17 72k (microscophic), |3 (specific gra-
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Fig. 7 Tensile test specimen of weldment
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Table 6 Porosity of weldment

Weldment condition

Porosity
Area of pore

———— e 6
(Area of weld poolxlo )
4mm thickness, Base metal 5.3
4mm thickness
Square groove 48
1-pass weld
4mm thickness
Square groove 39
2-pass weld
28mm thickness, Base metal 19
28mm thickness
60° double V-groove 9.9
Butt weld
28mm thickness
90" double V-groove 6.7

Butt weld

longitudinal direction

upper surface

strain gage

-
-
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Fig. 8 Strain gage location on the surface of
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Fig. 9 Longitudinal residual stresses in upper surface
of weldment
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