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ABSTRACT

This research is to evaluate of the J-R curve characteristic in 5083 aluminum alloy
weldment by utilizing the load ratio analysis. This analysis method can be evaluated the
J-R curve only with load-displacement curve without any particular precision
instrument equipment in CT specimen. For validity, the results of the load ratio analysis
are compared with the those of the J-R curve, which are obtained by the ASTM
standard unloading compliance method. The calculated crack length of the load ratio
analysis is well appropriate that the measured final crack length. And the J-R curve
slope estimated by the load ratio analysis is slightly smaller than that by the ASTM
unloading compliance method.
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Table 1 Chemical composition of A5083
and A5356 (wt. %)
Si{Fel G M|MgiCG| Zn | TIi{B|P
Mat.
AS0S3 | 0.15(023] 003 | 056 | 454 [ 0.03] 0014 | 0.31 | 0.01) 0.02!
AST6 <010} 020 | 500 <0.10; 020
Table 2 Physical properties of A5083
.| Melting | Coeff. of | Specific | Thermal ) . .
Mat. 1(:15‘?)’ temp. | expansion | heat |conducti- Fig. 2 CT specimen configuration
‘cm
(T) [ (x10%0) |[teal/gy/TI|  vity
Al-Mg{ 266 |5%5~640 5 0.23 0.31
A
Table 3 MIG welding condition of welding g P 5
. g ;
specimen 5 ca,"' ’ Pi(a,+ an)
Shielding | Weld 3|/ :
Cumrent | Voltage | Speed | 7 g:)"j e B 4 .
=3
A) V) (cmy/mi = :
( ( e R , Y
110 20 45 5 9.2 2 B (a.)
o .o' ) o'
Table 4 The test results on Mechanical Load line displacement (mm)
properties of Al 5083 alloy
weldment Fig. 3 The basic idea diagram of Load Ratio
e voad — method for direct determination of the
b enste ; .. elastic compliance
s s Elo:lg/a)txon L
Material (MPa) (MPa) ° »
As received 1885 296.4 19.0 ~
i E
Weld - deposite) ) 75 3154 180 p °
zZone e as A
HAZ 130.2 243.8 19.7 :‘:
g 30 AT
12.5¢ . I NO’ § ]
E—] o T e
> A ow
Discard N
30 35 40
[ —] Measured final crack length (mm)
T p— | Fig. 4 Comparison of U.C. method crack
— —1 length and final measured crack length
5 N E
o)
€ G o\/O éss 2
HAZ B8.M S ,
Discord E
z b
; C As recened
Fig. 1 Sampling position and geometry of =z T wekdcaesse re
tensile test and CT specimen = N
~ o o Iy
Measured final crack length (mm)
Fig. 5 Comparison of Load Ratio calculation

crack length and final measured crack length
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Fig. 6 J-R curve of unoffset unloading
compliance method
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Fig. 7 J-R curve of modified offset technic
by Unloading Compliance method
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Fig. 8 J-R curve by load-ratio analysis
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Fig. 9 Relation of J-R curve on the U.C.
method and load ratio analysis for as
received material
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Fig. 10 Relation of J-R curve on the
U.C. method and load ratio analysis for
weld deposite zone
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Fig. 11 Relation of J-R curve on the U.C.
method and load ratio analysis for
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