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ABSTRACT

The purpose of this study is to evaluate the /-R curve characteristics for the 5083 aluminum
alloy weldment by the load ratio analysis. The results of the load ratio analysis are compared
with those of the J-R curve which are obtained by the ASTM unloading compliance method.
The crack length calculated by the load ratio analysis is agrees well with the measured final
crack length. The slope of the exponential /-R curve estimated by the load ratio analysis is
slightly smaller than that by the ASTM' unloading compliance method. The exponential
correlation of the J-R curve for the 5083 aluminum alloy base metal by the load ratio analysis is J
= 93.88 4a%¥5, That for the weld metal and HAZ is J = 69.87 Az%3% and J = 70.59 Aq03%
respectively. The J-K curve obtained by the ASTM unloading compliance method is over-
predicted and should be offsetted due to the initial negative crack. On the other hand, the load
ratio analysis method can evaluate the J-K curve by only load-displacement curve without
particular crack measurement equipment.
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Table 1. Chemical composition of Al 5083 alloy and weld metal deposited with A 5356 alloy filler (wt. %)

Com.
Mat.

Al 5083 | 0.15 0.23 0.03 0. 56 454 0.03 0.014 0.31 0.01 0.02 Re.

Si Fe Cu Mn Mg Cr Zn Ti Bi Pb Al

A5356 <0.10 0.20 5.00 <0.10 0.20
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Table 2. MIG welding condition
Current | Voltage Speed Shielding Wel.ding
. gas flow wire
(A % {cm/min) (cfm) (mnm)
110 20 45 25 1.2
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Table 3. Mechanical properties of Al 5083 alloy

weldment
roperties Yield Tensile Elongation
) strength strength
Material (MPa) (MPa) (%)
base metal 188.5 295. 4 19.0
weld metal 147.5 315.4 18.0
HAZ 130.2 243.8 19.7
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Fig. 2 CT specimen configuration
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Fig. 3 The basic idea diagram of Load Ratio method
for direct determination of the elastic
compliance.
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Fig. 5 Load-displacement curve in CT specimens
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