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Fig. 2 Relationship between welding

temperature and tensile strength of welded joint

under various abrasion conditions
1 —Abraded using 1 800# abrasive paper;

2 —Abraded using 360# abrasive paper
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Fig. 3 Effect of welding time on tensile
strength of welded joint

2.3 1BEENFIE
B 4 DA s 5 5 4 S AP 5 B A1 5K 2R
2k, BUH 8, B i om BB Wi,



B 9H%E 3

PR WK S AlLOs/ 6061A1 5 & FHRL I B B2 © 479 -

200

—

(=2}

<
T

120

o
<
L

Tensile strength/MPa

AL Oy,/6061
(8, =600C, ¢=30min)

£
o
T

0 1 2 3 4 5 6 7 8 9
Welding pressure/ MPa
S S AINPARSE S oA LD 23
Fig. 4 Curve of welding pressure vs tensile

strength of welded joint
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Fig. 5 Transmission electron

micrograph of welded joint
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Fig. 6 Scanning electron micrographs of fractured zone at various welding parameters
(a) —0,= 550 C, p= 5MPa, t= 30min, O,= 74MPa; (b) —0,= 580 'C, p= 5MPa, ¢= 30min, O,= 118 M Pa:
(¢) —0,= 620 C, p= 5MPa, t= 30min, 0= 165MPa
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Fig. 7 Micrographs of welded joint at various welding parameters
(a) —0,= 550 C, p= 5MPa, t= 30min, O,= 74MPa; (b) —0,= 580 C, p= 5MPa, 1= 30min, Oy= 118 MPa;
(¢) —0,= 620 C, p= 5MPa, t= 30min, O,= 165MPa

RIS, U Sk DXL A 1 SR A 45 (1) KA EZY BRI Al D 7 2

B, ARSI R A R AERAR SR BORSE ALOs/ 6061A1 G HF K} . 8 & 3& K AR

] ST B R A, TR AR Sk ORI BT 1t B M AR Sk fr R Rl TK 170 M Pa, 4

SRR AR BERRIEH) 57%

4 L= (2) JRERIRE R R SR HUR e 2
HTE SR, EARRKAE N, IR R FE AR LA



B 9H%E 3

PR WK S AlLOs/ 6061A1 5 & FHRL I B B2 . 481 -

e[ A2 N 2 2 18], 43Sk 5 B m] A B

N

il

F1OREELW QL SEM )
EDX s /3 M4 R (%)
Table 1 Analysis result of SEM and
EDX on fractured surface( % )

Position Mg Si Fe Cu Mn Al

0.76 1.48 0.19 0.25 0.16 Bal

Particle

M atrix 0.82 1.32 0.13 0.30 0.21 Bal
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Diffusion bonding mechanism of

submicron composite Al,Osp/ 6061Al

Niu Jitai, Liu Liming, Wu Gaohui, Zhai Jinfan
National Key Laboratory of Advanced Welding Production Technology,
Harbin Institute of Technology, Harbin 150001, P. R. China

Abstract: The variation of joint strength with the welding parameters when welding submicron composite Al,O3p/

6061A1 was studied. The microstructures of joint was analyzed by using TEM and SEM, and the relationships between

welding parameters, microstructure and macro properties of welded joint were investigated. T he results indicate that the

welding temperature is the most important factor for diffusion welding of composite. When the welding temperature range

is betw een solidus and liquidus, the peak joint strength can reach 170 M Pa. In addition, the results also indicate that oxide

film is the reason to prevent atom diffusion and thus it will reduce joint strength.

Key words: composite materials; diffusion welding; welded joint strength
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