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BE R AT R4E(Weld metal, WM).
J4 4 [X (Fusion zone, FZ). #5211 [X (Heat affected
zone, HAZ)F11}:#(Base metal, BM). K 3(a)~(d)FT

Table 1 Chemical compositions of 6NO1 aluminum alloy and filler metal

Mass fraction/%

Sample
Si Mg Cu Mn Cr Zn Al
6NO1 0.40—0.80 0.40—0.60 0.15-0.40 <0.15 0.04—-0.35 <0.25 Bal.
ER5356 <0.25 4.50-5.50 <0.10 0.05—-0.20 0.05-0.20 <0.10 Bal.
xk2 BREIZSH
Table 2 Welding process parameters
Advance Gas flow  Filler metal Wire feeding Base Maximum Pulse Pulse Arc
angle/ rate/ length/ speed/ current/ current/ frequency/  duration/ voltage/
(®) (L'min"") mm (m'min ") A Hz ms \Y
15 20 8 7.4 240 194 1.8 20
(2) | (b) |
(=2 = — (o T EN . O el ONE S = =
<t — = —
36 ] 3
50
208

1 BlFERA)

Fig. 1 Dimension of specimens (Unit: mm): (a) Base metal; (b) Weld metal
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Fig. 3 Microstructure of 6NO1 aluminum alloy cross angle joint: (a) Weld metal; (b) Fusion zone; (c) Heat affected zone;

(d) Base metal
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Fig. 8 Fatigue crack propagation zone fracture

morphologies: (a) Weld metal; (b) Base metal
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metal; (b) Base metal
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Microstructure and fatigue performance of
typical 6N01 aluminum alloy welded joints for high-speed trains

ZHOU Song', ZHA Tao', HUANG Yan-qing’, AN Jin-lan®, HU Li>, WANG Lei’

(1. School of Mechatronics Engineering, Shenyang Aerospace University, Shenyang 110136, China;
2. Key Laboratory of Fundamental Science for National Defense of Aeronautical Digital Manufacturing Process,

Shenyang Aerospace University, Shenyang 110136, China)

Abstract: Aiming at a typical 6NO1 aluminum alloy used in high-speed train bodies, the microstructure and fatigue
performance of the cross angle joints were studied. The results show that the weld zone consists of equiaxed grains
which is a typical as-cast structure. In the heat-affected zone, the size of equiaxed grains in the over-aged zone is
bigger than that of the quenched zone due to the welding heat. Meanwhile, a large amount of Mg,Si particals can
be found inside the heat-affected zone. The lowest microhardness position locates inside the weld zone , with an
average value of 94.2 HV. The average microhardness of the heat-affected zone is 111.6 HV, but the value
decreases to 108.5 HV in the area about 0.25 mm away from the center of the heat affected zone, forming a
softened zone. At room temperature, fatigue S—N curves are obtained. The analysis shows that the fatigue strength
of the cross angle joint decreases by 75.1% and 64.4%, respectively, with stress ratios of 0.5 and —1 compared with
the base metal. The weld toes with high stress concentration cause fatigue cracks to easily initiate, and at the same
time, the aggregating and growing up of the strengthening phase at the joint results in the strength and fatigue limit
decrement of the 6NO1 aluminum alloy weld.

Key words: 6NO1 aluminum alloy; cross angle joint; microstructure; fatigue performance
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