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Table 1 Chemical composition of base and filler material

Zn Mg Cu Mn Zr Er Al

Base metal 7.50 3.00 0.70
Wire - 4.70

0.60 0.20
0.70 0.10

0.15 Bal.
0.30 Bal.
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Table 2 Parameters of MIG welding
No \oltage/ Current/ Wire speed/ Weld speed/ Gas flow/

\Y A mm s™ mm s L min™
25 240 100 5 15
Cooling100 s
3 25 250 100 5 15
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Fig.1 Schematic diagram for residual stress measurement

of Butt-welding
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Fig.2 Highest temperature of points in difference distances

to weld seam
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Fig.3 Microstructures of the first weld seam: (a) center of
weld seam and (b) HAZ
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Fig.4 Microstructures of the second weld seam: (a) center of
weld seam and (b) HAZ

WRA: &5 R RFALE SN W S5, LU IR R o 4 ot 2 0
WA TURHOKSE, AR T4 18R, 2 B AR
B FELAF SRR BERF X SR, A 0 20 A ) IX 45 AN
BB AEEEAR B, SRIBI ARG A, Bl
PR SEI R RGN, A ORI WS .

2.3 RENIHTH

231 BHYmENODH

TESREAF IO b, BT IR R AR A v S
DHERE S DR A A 1 7 B ST AT AR 4 LI AR 4% PO T
B2 15 mm, AEEAR 0 IE R AR s A AR . Bk
AT IR 5 54l an 1 5 6 B .

Bl 5 ki B RN o At 2k . Bl RS

30F I—e— Back of weldment
g o [—=— Facade of weldmen{
g 20t /.' "o\ .
g 10} 'LH/\K\
& Ve
ERN| /ﬂv -~
S-10pf ¢ \ﬁ
x KW hd "
» / .

g_20} Iy J
- \l e \/

-30} o N

0 20 40 60 80 100120140 160180200
Distance from the Weld Start/mm

K5 hIm R i AR AR 23 A

Fig.5 Longitudinal stresses distribution along longitudinal

direction of weldment
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Fig.6 Transverse stress distribution in longitudinal direction
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Fig.8 Transverse stresses distribution in transverse direction
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Fig.9 Distribution of hardness in weld joint
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Performance of a New Aluminum Alloy Joint with Butt-Weld

Sun Jiantong, Li Xiaoyan, Zhang Liang, Yan Wentao, Yang Qinzheng
(Beijing University of Technology, Beijing 100124, China)

Abstract: A new type Al-Zn-Mg-Cu alloy was welded using Tungsten Inert Gas welding method. Microstructures and microhardness of
the joint were analyzed. The relationship of the temperature with microstructure and microhardness was established based on the
simulation result of the temperature field through the Visual-weld. At last, the residual stress was tested by the X-ray diffraction method.
The results show that microstructure in the weld seam is a coarse equiaxed grain zone (EQZ). That zone close to the fusion line is an
equiaxed grain zone with small size, which is as called Fine-Grain Layer. For the Fine-Grain layer, microstructure exhibits epitaxial
solidification morphology. However, partial grain boundary re-melt appears outside of fusion line. Residual stress in the weldment is small
and has almost the same distribution in the stable forming segment of weld seam. However, it has an inverse distribution in the front end
of weld seam. With the influence of temperature curve of welding and 7 phase, microhardness in the hot affected zone is bigger than that
in other zones in the weldment.

Key words: Butt-weld of MIG; Al-Zn-Mg-Cu alloy; residual stress; microtopography; microhardness
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