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Table 1 Main chemical components of stainless steel and aluminum alloy (mass fraction) %
Si Fe Cu Mn Mg Zn Cr Al —
6061
0.40~0.80 0.70 0.15~0.40 0.15 0.8~1.2 0.25 0.04~0.35 A —
@ Si Mn P S Cr Ni Ti Fe
1Cr18Ni9Ti
< 0.12 <038 <2 < 0.035 < 0.025 17~19 8~11 5 (C-0.02)~0.8 AR

SJE = 550 MPa; $8 G40 T6 &, ¥t
Fi9R ¥ = 310 MPa.
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Microstructure and Mechanical Properties of Rotary Friction Welded Joint
Between Stainless Steel and 6061 Aluminum Alloy

XU Hui, XIA Peiyun, ZHANG Xuanming, YAN Xuewen, ZHU Shuai, FENG Xiaosong,

YUAN Yajun, ZHOU lJiajun

(Shanghai Aerospace Equipments Manufacturer Co., Ltd., Shanghai 200245, China)

[ABSTRACT]

The rotary friction welding technology was used to weld 1Cr18Ni9Ti stainless steel (SS) to Al6061, the

weld formation, microstructure and mechanical properties of the joints of SS-aluminum under different process parameters
were analyzed. The results show that the element diffusion occurred at the interface between stainless steel and aluminum
alloy. A bonding layer with certain thickness was found, which became thicker with the increasement of the rotation speed.
With the increasement of the upsetting force, the thickness of the bonding layer first increased and then decreased. The
aluminum alloy grains at the interface of steel and aluminum are elongated and deformed, and the grain is refined, the
hardness near the joint interface is relatively high. The tensile strength of the joint first increased and then decreased with
the increase of the rotation speed and upset force, reaching 262 MPa when the rotation speed is 600 r/min and the upset
force is 3.8 kN. The fracture location is mainly at the steel-aluminum connection interface, and partly at the aluminum alloy
side, there are small and shallow dimples on the weld fracture.

Keywords: Stainless steel; Aluminum alloy; Rotary friction welding; Microstructure; Mechanical properties
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