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Fig. 1 Schematic diagram of tensile sample (Unit: mm)

BIEES: BAN, BIEER, Wit ik 18170069935; E-mail: 70269@nchu.edu.cn



996 hEA SR R

2016 45 A

K WDW4504 BB AN 7] 2550 B il a2t
Ak, PrmE RN 1 mm/min, DASRAGIHAERL
BERIPUR R . EFRAE T 2S5 MR, e
I ELAFEEN T RABIOWSEARE, 2T IR s,
A A9 B B Sk ) S Sl SV EA T A

2 FHRE5HM

2.1 ESMAFEMEE

SRV E L] Y ERAE S I 0A - 11p A EE|
Bl 2 o5, AR 2 2 1800 mm/min, HL 3R
WL A 62 mA B, F Sk i Bl A 4 R 1 1
K EISER G S, RIS 0.8 mm
I RAF ISk LR B B, o 71 MPao S HLF 3R 1)
FAREIRAE R 0.5 mm L )24 PERRIRAR, XK 35
MPa; 1 % HLF SR 4RI AE 1 K E 1.5 mm W, $4%
TR ZE, RREIRMF IR L (FER 2 el 0 MPa
FoR)e IR AR /N, L RO T b R
TR G /0N, 7E A [ A 0 R P RIS PR 4% A T A8
PRI A TR B RGN R, RERF SRSt 1)
BLPR g HAE R 78 00 2B ALK, Cu JRTH AL R 14
T R R R BB B, S5 5 1A BB FE Ul S (1 7
WL, AR RN R = 2R (0 4 8 ik S e %, i
PRI DA PERE R . BEE PRI, BT
AT M L7 BAE R TR RS OK, SO TR A6 38 M 70 L,
FEM R AE T S R F PR A N s, BEA DA K
Pt ) R RS Do, FET A=A (1 4 s T4k &
WIHEIRRE L, (A3 0 )y 2 v BE T 244
R Gk S8, A7 A DI 2, St
T AL (1) 42 I T4 S o s AR AR B /D, Wl A A

80

Tensile strength/MPa
IS o
(e S

[3®)
(=]
T

OI.S 1 10 1 15
Scan magnitude/mm
B2 SRR B SRy ik 1R

Fig. 2 Influence of scan magnitude on joint tensile strength
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Fig. 3 Influence of welding speed on joint tensile strength
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Fig. 4 Influence of electron beam on joint tensile strength
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Fig. 6 Fracture morphology of joint
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Fig. 7 Microstructure morphology in aluminum side of joint
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Fig. 8 Microstructure morphology in seam centre of joint
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Fig. 9 Microstructure morphology in copper side of joint
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Table 1 Composition analysis of different zones in joint

shown in Fig. 9 by EDS

Cu Al
Zone

w/% x/% w/% x/%
A 6.20 2.73 93.80 97.27
B 32.79 17.16 67.21 82.84
C 57.17 36.18 42.83 63.82
D 48.86 28.86 51.14 71.14

=+ 3A

3 HFig

1) A 7 AR R R Sk I L i i e Bt o

TR PR R R R O S IS K vk
AN RES . MR 1800 mm/min . HLF R
0.5 mm. FIGIEMEA 0.8 mm BB TR 50 A 3
I KA{E 71 MPa.

2) RN LT AT A0 AL Cu R AL FE AL

MR, SEHIMY ALCu JZ .

3) R RO A (K HL 3 SR PR e o 40 A A

JC O B D fs it 4L VA AL IR I

REFERENCES

(1]

(2]

(3]

(4]

(3]

A . A O AR R SR SR IR (D], P 4
JE 4R, 2004, 14(5):122-127.

HUANG Bai-yun. Status and developing strategy for China's
nonferrous metal materials industry[J]. The Chinese Journal of
Nonferrous Metals, 2004, 14(5): 122—127.

gk BR/R SR AR AR B AT SR (D). BN T,
2009, 38(9): 116-119.

ZHANG Man. Present status of research on welding technique
for Ai/Cu dissimilar materials[J]. Hot Working Technology, 2009,
38(9): 116-119.

e, R, WA A FPRHI R T[I]. #54%, 2000,
88(3): 14-18.

LIU Hui-jie, SHEN Jun-jun. Progress in welding process of
Al/Cu  dissimilar 2009,
88(3):14-18.

BEA, £, KRN, BRED. SRR A R
WFFTHLR I, A5 24 3], 2009, 30(10): 108—112.
FENG Ji-cai, WANG Ting, ZHANG Bing-gang,

metals[J]. Welding & Joining,

CHEN
Guo-qing. Research status analysis of electron beam welding for
joining of dissimilar materials[J]. Transactions of the China
Welding Institution, 2009, 30(10): 108—112.

HER, FWIT, T 18 CwAL R 48 %8 R [I].

(6]

(7]

(8]

]

[10]

[11]

[12]

[13]

[14]

245, 2008(1): 17-20.

XIA Chun-zhi, LI Ya-jiang, WANG Juan. Research status of
joining of Cu/Al dissimilar metals[J]. Welding & Joining,
2008(1): 17-20.

Ak, KIS, BREE. Cu-Al FBEH AR T 2RI R
I BN LI E, 2015, 44(1): 224-226.

LIU Tie, ZHANG Wen-jin, CHEN Qi-jian. Study on welding
process and property of Cu-Al friction stir welded joint[J]. Hot
Working Technology, 2015, 44(1): 224-226.

PWAT, R, BOXE, ¥ 8 5 U Cw/AL EEY e
BEL WAL T EA SR A, 2001, 1103):
424-427.

LI Ya-jiang, WU Hui-qiang, CHEN Mao-ai, YANG Ming, FENG
Tao. Microstructure analyses in vacuum diffusion welded joint of
copper and aluminum[J]. The Chinese Journal of Nonferrous
Metals, 2001, 11(3): 424—427.

FERE, BA4REE, 22 b, PRI BT SRASB IO Rk
AGUEAE B IR RED]. JREE2F4, 2013, 34(10): 51-54.

XUE Zhi-qing, HU Sheng-sun, ZUO Di, SHEN Jun-qi.
Microstructural characteristics and mechanical properties of
laser-welded copper and aluminum[J].Transactions of the China
Welding Institution, 2013, 34(10): 51-54.

OUYANG J H, YARRAPAREDDY E, KOVACEVIC R.
Microstructural evolution in the friction stir welded 6061
aluminum alloy (T6-temper condition) to copper[J]. Journal of
Materials Processing Technology, 2006, 172(1): 110—122.

JI Feng, XUE Song-bai, DAI Wei. Reliability studies of Cu/Al
joints brazed with Zn-Al-Ce filler metals[J]. Materials and
Design, 2012, 42: 156—163.

AR, B, TKRIERS . SRR /A A R R
A ZA R REM[T]. AR, 2014, 35(2): 47-50.

LI Dong, ZHAO Yang-yang, ZHANG Yan-song. Effect of
welding energy on microstructures of the Al/Cu joints obtained
by ultrasonic welding[J]. Transactions of the China Welding
Institution, 2014, 35(2): 47-50.

FLLWN, R, wdkak, WS04 B /T i 4 e
URETART]. FEWLMCTRE, 2014, 25(8): 1122-1125.

DONG Hong-gang, ZHANG Xu-chao, YANG lJi-cheng, HU
Wen-jin. Arc-brazing of aluminum alloy to brass[J]. China
Mechanical Engineering, 2014, 25(8): 1122—1125.

B WL Cu/AL B e AR S RS AR 3 S R 1 )
. #UnT I E, 2010, 39(7): 115-116.

LUO Qian. Analysis on joint bonding properties of Cu/Al alloy
dissimilar materials composite pipes by resistance pressure
welding[J]. Hot Working Technology, 2010, 39(7): 115-116.
AOBL AT PR RS AL-Cu Ak 4]
U], T EA OSSR, 2015, 25(1): 49-57.

LIU Zheng, ZHOU Xiang-yu. Effects of stepped electromagnetic
stirring on solidification microstructure in semisolid Al-Cu

alloy[J]. The Chinese Journal of Nonferrous Metals, 2015, 25(1):



1000 Hh TR (< R 2 AR 2016 F 5 H
49-57. PENG Chi, CHENG Dong-hai, CHEN Yi-ping, HU De-an.

[15] & B, FEZRME, BRIV, WHAE 2. B5/40 R Ar Rl 22 49 8% Microstructure and properties of Al/Cu dissimilar materials TIG
SR B S AL R PR RE D). AT (408 244, 2015, butt joints with filler wire[J]. The Chinese Journal of Nonferrous
25(4): 975-981. Metals, 2015, 25(4): 975-981.

Mechanical properties and microstructure of joint of Al and
Cu by electron beam welding

ZHENG Sen, CHENG Dong-hai, CHEN Yi-ping, HU De-an

(College of Aviation Manufacturing and Engineering, Nanchang Hang Kong Uiniversity, Nanchang 330063, China)

Abstract: 2.0 mm-thick T2 copper and 2.0 mm-thick 2A16 aluminum were welded by vacuum electron beam welding
machine. The effects of welding velocity, electron beam and scanning magnitude on the mechanical properties were
studied through the mechanical tensile. The microstructure of the joint was studied by SEM. The results show that, the
tensile strength of joint increases firstly then decreases with increasing the welding speed, electron beam and the
magnitude of scanning. When the welding speed is 1800 mm/min, the electron beam current is 62 mA, the magnitude of
scanning is 0.8 mm, the tensile strength reaches the maximum of 71 MPa. The stirring action and O-scan of electron
beam refine the microstructure of molten pool and promote the appearance of equiaxial massive phase. Each phase
distributes uniformly in the pool. White Al,Cu compounds are reticular in the center of molten pool. The dark gray Al
phase is wrapped by Cu-Al compounds and presented equiaxed block. Phase near the HAZ of aluminum side is short rod.
The compound layer close to the side of the copper is Al,Cu layer.

Key words: copper; aluminum; electron beam welding; mechanical property; microstructure
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