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Abstract

Characteristics of two correcting methods, a new Autogeneous GTAW heating (TIG) method and
the conventional GMAW bead-on plate welding(MIG) method, for distorted aluminum fabrication struc-
tures were studied. As a result of microscopic study of Autogeneous GTAW heating and GMAW bead-
on plate welding areas, porosities in weld metal and surface cracks in local heating zone were found.

Through the mechanical tests, it was verified that porosities decrease tensile strength and surface
cracks decrease fatigue life of aluminum alloy 5083-H321 plates. Also, to evaluate each correcting effect
of distortion, angular displacement and transeverse shrinkage were measured and compared.

In order to investigate changes of material properties in heating area and cause of defects such
as surface cracks, temperature distributions were calculated using ADINAT package programme and
thermal stresses were calculated by ADINA, Through the computations of transient thermal stresses
and microscopic observation of fracture surface, thermal stress was found to be the cause of crack
during Autogeneous GTAW heating
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Table 1 Faring conditions for calculation and distortion measurement (for mechanical test)

Parameter GMAW GTA

| voltage(V) 24 (22) 22 (22)

" current(A) 160 180
travel speed(cm/min.) 120 (180) 135 (200)
effective radius (cm) 0.35 0.50
arc efficiency (%) 65 44
effectrode radius (mm) 4.0 (80) 40 (80)
heat input (KJ/min.) 192 (1L.17) 1.76 (1.18)
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Fig. 5 Microstructure of GMAW weld zone
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Fig. 7 Fracure surface of tensile specimen
a) fracure surface of tensile specimen
b) intergranular fracture
¢) ductile fracture
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Table 2 Thickness decrease by finishing
thickness (UNIT : mm)
Description NO. of 438 7.1
‘ pass NO.1 NO.2 avg, NO1 | NO2 | avg
‘F GTA 1 0.25 0.20 0.23 0.15 0.15 0.15
GTA ALONG-SIDE 2 0.25 0.20 0.23 0.30 0.10 0.20
GTA ALONG-SIDE 3 0.25 0.15 0.20 0.20 0.20 0.20
| GTA OVER 2 0.15 0.20 0.17 0.20 0.10 0.15
I GTA OVER 3 0.40 0.40 0.20 0.25 0.22 0.15
GMAW 1 0.35 0.30 0.33 0.25 0.35 0.30
| GMAW 2 0.20 0.20 0.20 0.15 0.15 0.15
| GMAW 3 0.55 0.50 0.53 0.30 0.20 0.254J
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Table 3 Transverse Shrinkage and Angular Distortion due to Fairing

a) Transverse Shrinkage (unit : mm)
process GMAW GTA
position NO.1 NO.2 AVG. NO.1 NO.2 AVG.
aldl 0.20 0.40 0.300 0.15 0.10 0.125
a2d2 0.20 0.40 0.300 0.30 0.35 0.325
a2d3 0.35 0.40 0.375 0.25 0.15 0.200
AVG. - - 0.325 - - 0.217
b) Angular Distortion (unit . radian)
process GMAW GTA
position NO.1 NO.2 AVG. NO.1 NO.2 AVG.
ol 0.0193 0.0172 0.0183 0.0110 0.0145 0.0128
®3 0.0218 0.0167 0.0193 0.0119 0.0150 0.0137
AVG. - — 0.0188 - - 0.0133
* ¢on=1/2[(ha,—hb,)/L1+ (hc,— hd.)/L2]
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Fig. 17 Temperature distributions and thermal stresses during cooling(t=0.80 sec.)
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