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Microstructures and mechanical properties of
A6NO01 aluminum alloy welding joint

YANG Shang-lei!, LIN Qin-lin’
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2. Technology Center, Sifang Locomotive and Rolling Stock Co., Ltd., Qingdao 266111, China)

Abstract: The new type A6NO1 aluminum alloy used in the high-speed vehicles was welded by MIG welding. The
microstructures and mechanical properties of the welding joints were observed and analyzed by OM, SEM, TEM,
microhardness and tensile testers. The results show that equiaxial as-cast microstructures exist in the welding metal. The
columnar grains are formed in the fusion zone next to the welding seam. In the heat-affected zone (HAZ), the grains of
over-aging zone are coarser than those of quenching zone. The softening region exists in the over aging zone of HAZ.
The f'(Mg,Si) transitional strengthening phases precipitate in AGNO1 aluminum alloy base metal. The ' phase presents
claval shape. The p(Mg,Si) stable strengthening phases precipitate in HAZ, which present coarse claval shape. The
microhardness of welding seam is the lowest in the joint, which is about 65 HV. The tensile strength of the joint is
270 MPa, and the elongation after fracture is 6.0%.
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Table 1 Chemical compositions of AONO1 aluminum alloy and ER5356 filler metal

Mass fraction/%

Material

Al Mg Si Zn

Fe Cu Mn Cr Ti

A6NO1 aluminum alloy Bal.

ER5356 filler metal Bal. 4.5-5.5 <0.25

0.4-0.8 0.4-09 <0.25
<010 <040 <0.10

<0.35

<0.35 <0.30 <0.30
0.05-0.20 0.05-0.20

<0.35
0.06-0.20

R2 A6NOL Hifr <l MIG JiH4% T 228
Table 2 MIG parameters of A6NO1 aluminum alloy

Diameter of welding wire/mm  Welding current/A  Welding voltage/V ~ Welding speed/(mm's ")

Argon gas flow/(L-min ")

1.2 160—180

1820

6.0-6.5 14-16
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Fig. 1 Microstructures of welding metal(a),

fusion zone(b), quenching zone(c) and over-
aging zone(d) of heat-affected zone, and base

metal(e) in AGNO1 aluminum alloy joint
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Fig. 2 TEM images of base metal(a), heat-affected zone(b)

and welding metal(c) in A6NO1 aluminum alloy joint
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Fig. 3 Microhardness of AGNO1 aluminum alloy joint
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Table 3 Mechanical properties of AGNO1 aluminum alloy and

its welding joint

Sample o,/MPa oo./MPa 0/%
A6NOI joint 270 227 6.0

A6NO1 308 243 9.2

ER5356 =265 - -

N A6NOL FaG G BEM W D 20545k, (HEE
AL, BRIV, BRI, PR as AR,
HAEREfE S I EAE, DL M EER, BRRG
TR LA o BEAA T 10 TR AP A8 22 IR AR PR 26 R LI
X T AR B T 2F4RIR I e 4005, AR
TEFE S AW o3 AT T etk TR, R BAELEIRE
MEA—m 7 k. BARIEEE S8 B P aF T
AGNOL 485G REA I, (H T4 48 Prdnan i i
%, R TR AR TR A K T = AE 4 3046 55 T 243
Al AR o FE AR A3 1 38 A1 AR B A e Ak
17, B A6NOL FiA S AR IR 1 IR 5 i 341K
TREM

e
4 A6NO1 ey SRR LA BER R (AL T 1T SEM
%
Fig. 4

SEM images of tensile fracture sample in AGNO1 Al
alloy joint(a) and base metal(b)
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