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Abstract; 4 mm thick plates of 5A06 aluminum alloy and 2 mm thick plates of 316L stainless steel are

successfully lap-butt jointed using friction stir welding (FSW). In order to solve the lack of penetration

and hook problem, a lap-butt configuration is adopted based on the principle of "height difference-pin

offset”. The interface which exhibits characteristics of smoothness, no hook and incomplete penetration

is found by observing the microstructure of the joint. There are steel particle reinforced aluminum ma-

trix composite tissue structure and river pattern structures near the interface of the welds. Meanwhile,

the element diffusion and the generation of intermetallic compound occur in the interfacial zone, and the

thickness of the layer is about 3 pm. The microhardness value in the bonding interface reaches the maxi-

mum. The tensile strength of the joint reaches 89. 7% of the aluminum alloy base metal strength.
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Tab.1 Chemical compositions of 316L stainless steel

%

Bk

e C Cr Ni Mo Mn S P S Fe

3161 0.03 16~18 12~152.0~3.02.00 1.000.0350.03 Bal

K2 SA6 SREELFEMS (RESH)
Tab.2 Chemical compositions of 5A06 aluminum alloy

%

FRE

il St Cu Mn Mg Ti Zn Al

5A06 0.40 0.10 0.5~0.8 5.8~6.80.02~0.10 0.2 Bal
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Fig. 1  Schematic diagram of modified butt joint and

compositional welding tool
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Fig. 2 Macro structure of welded joint of Al and Fe

and partial enlarged detail
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Fig. 3 SEM of FSW weld between Al and Fe
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Fig. 5 Macro structure of tensile sample and SEM of

morphology fracture



%3

WGt 5 SRR B FSW X 5 He 3 Sk FL T 45 4 e M e A 5 439

KE) TG4 REM R E (315 MPa) 9 89. 7% . 4
Bk S R 32 8 LLR 5 I i 0 AR SR R
IR XA S MAE MR A TR MRS
VEFR S TE BT 4R 00K 8 6 40 35 42 4 X s vk L 7 4R
Beah AR ep, o BT A AR R TR H 5 HL Y
)2 P2 T T - A s TR e A A e
FE R b B v A O R S T Hook 44 (19 1 B » 3 fo
TIREEN N AR PR A

B 5 ) AhL s J5 I 4 ITE 5. B BT LR
HH U SR 7 Ok R G R T AR B R I R A e —
T T R Y A5 R T R TE SRS . &l 5 (b Sy
FLAHT T 1 R R T S 1 el R AT DL L 2
IR ) M T T AR 0 RN R — LB A
o B 5Co) Rl sy EDS &, By B A LUA i, W7
O EZ R AL A D EE) Fe Cr Ni %, XEFEN
T 27 P A O A O ) AR R R AR e
— ), S ST T A A ORL A — 26 4 R R Ak S
PIAETE - 3K 2 2 W7 24 28 S50 A 8 A i 5% 1) T 55 07
B PR AR A ) 4 DR TR A B R
TEAR B A1 S A5 Bk R R g AR 4 1) 56

3 £ it

(DR X8 B 3k 2 S B T 48- 9 5 Fh 4
Ja& PR EE AR . YRR 1 200 r/min,
SR BE 90 mm/min, 5 FE 5w B &4 0. 2 mm
BRI Sk R W B R A7 SR s N AR I A 25 T L
SUAFHRA

(OB EREEES R B TIEEL A 3 pm
{18y v ] 5 9 22, S T AR B Hook 48 1R 7 7 B
Z

) PREEHL MY BT AL IR F] 1 282. 5 MPa, ik
B T 4844 BEA SR (315 MPa) (19 89. 7%, K244
ETERRAE SR A a0 B 1 MO B PR

S % Lk

[1] Sahin M. Joining of stainless-steel and aluminium
materials by friction welding [J]. International Jour-
nal of Advanced Manufacturing Technology, 2009
(41) :487-497.

(2] SBULE . FZA, 9N AR 55, R R IR 3% 3161 REEH/ Al
HEEMR A EREUITE L) ] B Rt = AR K2
4%,2010,42(5) :641-644.

[3]

(4]

(5]

L6]

[7]

[8]

(9]

Guo Xunzhong, Tao Jie, Sun Xianjun, et al. Investi-
gation on interface and performance of explosive wel-
ded SS3161./Al clad tube[ J]. Journal of Nanjing U-
niversity of Aeronautics & Astronautics, 2010, 42
(5):641-644.

THmE AR, B8 AR BRGS0 R g R
BENUE B4 kM RE [T ). SR 4E 24 4. 2007, 28 (1) : 29-
31.

Xing Li,Ke Liming, Huang Chunping. Weld appear-
ances and mechanical properties of friction stir welded
joint of Al alloy and mild steel[J]. Transactions of the
China Welding Institution, 2007, 28(1):29-31.
BRI L 5K I S 7 U AR TE X B8 G 4 b
JRE 58 o0 A5 A il P AR S P B A S e L ], R 0 S
KB4, 2014,46(6) ;943-968.

Shao Qing, He Yuting, Zhang Teng, et al. Study on
stability performance of friction stir welded stiffened
panel under uniaxial compress load[J]. Journal of
Nanjing University of Aeronautics & Astronautics,
2014,46(6) :943-968.

Li Bo, Shen Yifu. A feasibility research on friction
stir welding of a new-typed lap-butt joint of dissimilar
Al alloys [J]. Materials and Design, 2012(34):725-
731.

Huseyin U, Claudio D D, Alberto A. Friction stir
welding of dissimilar Al 6013-T4 To X5CrNil8-10
stainless steel [J]. Materials and Design, 2005(26) ;
41-46.

Watanabe T, Takayama H. Yanagisawa A. Joining
of aluminum alloy to steel by friction stir welding
[J]. Journal of Materials Processing Technology,
2006(178) :342-349.

A RSB TROE R B0 0 B A AR 1 e AR
AT L] oAl 2011,32(12) 1 97-100.

Wang Xijing, Shen Zhikang, Zhang Zhongke. Study
of friction stir welded lap joint of aluminum and zinc-
coated steel [ J]. Transactions of the China Welding
Institution, 2011, 32 (12).:97-100.

WA, o LA, 25, 45 Cu/Ti 5 Fh 4 3 18 2 5207
HESCHA 5] B H2 R, 2014,35(2) : 109-
112.

Yao Lei, Shen Yifu, Li Bo, et al. Microstructure and
properties of dissimilar materials Cu /Ti lapped joint
by friction stir welding[J]. Transactions of the China
Welding Institution, 2014, 35(2): 109-112.



440 (I O GRS N S S ¢ AT &




