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Abstract

The strain distribution on a welded aluminum alloy transition joint produced by a static tensile
load has been measured using a moiré method combined with photoelastic coating method.

The test specimens were made of aluminum alloy 6061-T6 and 2014-T6 butt welded with ER-
4043 filler metal, and were post welded heat treated(solid solution heat treatment 502°C 70min.)
and precipitated(artificial aging 171°C 609min.) to cause an abrupt change of mechanical pro-
perties between the base metals and weld metal,

The photoelastic epoxy rubber was cemented on the specimen grating which had been repro-
duced on the specimen surface by using an electropolishing,

The measurements were compared with strains computed by Finite Element Analysis.

The following results were abtained.

(1) The maximum strain were distributed along the center line in the transverse direction of

the weld metal,

(2) The strain gradient along the fusion line increased approaching the V-groove tip and the

maximnm value was observed at a quarter of width from the V-groove tip,

(3) The moire method combined with photoelastic coating was proved very useful for real

time strain measurment in the welded aluminum alloy transition joint,
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Table 1 Chemical compositions of the materials

(wit%)

._ Element

m

Si | Fey C |Mn|Mg!| Cr| Zn

Ti‘ Al

Al A1 2014l0. 90l0. 363, 96%0. seto. 56/0. 02)0. o7|o. 05/Bal.
B| Al g0sio. 57). 4110.810. 080.930. 17). 080. 03Bal.

‘ |
C| ER 4043|0. 50!0. 08,0. 30,0. 0510. OS! —0. 10|0. 20:Ba1.

Table 2 Mechanical properties of materials

Prope-
rties
Material

Al AL 2014
B| Al 6061
C) ER 4043

Yield | Poiss-
strength

(MPa)

Tensile
strength
(MPa)

Young’'s
modulus
E (MPa)

Elonga-
tion .
ratio
@) |
7. 1] 0.33 72302
17.0, 0.33] 68254
12. 7! 0.33 13729

474. 6
289.3
133. 4
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220. 6
115.7

R B 2R R LR EE VA HEE
AEF R+ Fig. 29 e

1 ¥ ; T T T T T T
> | ~
- 120
@ — ~
g, 80
=]
[3
§‘ 40{ T

[ 1 I 1 2 210 t
~40 °

-20
Al 2014 WELD METAL
e

40

a1 86061 DIgTANCE (m™)
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