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Process of vacuum brazing 5005 aluminum alloy to 4J34 Kovar alloy
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(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Vacuum brazing of 5005 aluminum alloy and 4J34 Kovar was carried out with Al-Si-Mg filler foil as braze
alloy. Various brazing heating cycles were carried out to study the effects of brazing parameters on the joint interface and
mechanical properties. The results show that the shear strength of the joints increases firstly, and then decreases with
increasing brazing temperature and holding time. According to the mechanical property tests, the joints brazed at 580 C
for 15 min obtain the maximum shear strength of 81 MPa, and the typical interface structure of the joints is 4J34
Kovar/FeAl/FeAls/Fe, Al,+a(Al)/5005 aluminum alloy from 4J34 Kovar to 5005 aluminum alloy side. The fracture form
of the joints is mainly affected by brazing temperature. When the brazing temperature is low, the joints fracture on the
oxide layer and aluminum alloy. When the temperature is high, the joints fracture on Fe, Al,+a(Al) layer.

Key words: 4J34 Kovar alloy; 5005 aluminum alloy; vacuum brazing; interface structure; shear strength

5005 f G HAEEEAN, AR TG E
RO FERREE S MUK VEEE HUBHE DL R b2 Tl
Ol NN RS A ST S —E R Mg
JCE, M EBREASRMMAI ARG EEE.
4134 TR AAE 20~450 CYEH N HA S B E AT
LN 2 A, R BA R min T R 41 218
FaE k. Bk, 7ER TSR, S 5005 a4

4134 W ARG S R A AL A, AT R £
HEF IR FRPRHRAR A, BA R B0 N HANME .

T 5005 #4545 4134 Al ALk R
ZERIRN, VARG SR MAAIAAAE, B, 5005
Ao ar s 4134 n ARG SRR R 3 . WA 13T
BRERLRE, WG EEME. BESEE RN TUR
Z, MSHGSERNEENARE. HaaSn kG

EEWE: KA IEHE OV IS 2O 3 5 SE R S IR 6 B B 55 H (2010007)

IgFs BHE: 2014-11-17; 1&iTHHE: 2015-03-16

BIEMEE: KWTE, 2%, 1L, Hi%: 0451-86418146; E-mail: zhanglxia@hit.edu.cn



1436 hEA SRR

201546 H

AR b2 Al-Fe ZMIFER:. RAMAIR i
X Al-Fe BEATIR4EIS, Bk b b HAEAEAR KV ),
vl I R A AN Y50, YR RIBIIME A, e AR 3
S AL BRI AR T AR IR BSR4
BNl BRI, BB R LR AR IR )
Bk 2, RS RA TR SR AT
Al-Fe FEATIEEERT, BEMAEAL, TTLARS 14 ik
B, IERetm s RS kg
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(1) 5 M R o

1 SLIG

WREGFITHAEL R 4134 TG4, 5005 FR &40
Al-Si-Mg AR KL, AL-Si-Mg T R 1) il 1k i 5 4
550 C. HALSE WK 1~3 fil. Wlkmr, A%
DIFINIK 4334 7AGA 4N TR 30 mmX 10 mmX 1.5
mm [FFE, 4 5005 B85 T 7 mmX7 mmX5
mm FURAE . B I S 1) AL-Si-Mg FEIRETBHEE 4 150
tmo

BT, A RS A0S 43 J8 A5 SR R A TR AT B
IASE I AT v BN R SR B AT R RO O T 2R
NE e RIMAAE, 78 40 CH&AE N, A NaOH %

1 5005 Hia ey
Table 1  Chemical composition of 5005 aluminum alloy

(mass fraction, %)

Si Fe Cu Mn Mg Cr Zn Al
0.3 0.7 0.2 02 05-1.1 0.1 6.25 Bal

2 A SR
Table 2 Chemical composition of Kovar alloy (mass

fraction, %)

C Co Ni P S Fe

<0.016 17.37 29.07 0.002 0.007 Bal.

&3 Al-Si-Mg FPRHIL A 7y
Table 3 Chemical composition of Al-Si-Mg (mass
fraction, %)

Si Fe Cu Mg Zn Al

11-13 0.8 0.25 0.1 0.2 Bal.
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Fig. 1 Microstructure of joints brazed at 580 “C for 15 min
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Table 4 Chemical compositions of elements and possible phases for joints

Mole fraction/%
Zone Possible phase
Ni Mg Al Si Fe Co
[ 5.6 0.4 49.8 1.4 38.6 42 FeAl
I(B) 5.1 0.5 66.3 1.4 222 4.4 FeAl;
[Ic) 5.5 0.5 78.3 1.2 10.1 44 Fe, Al,+a(Al)

[T FeAl 1 FeAly tb & WA i, X 5 R e il 20 AT 11
g —
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Lnl AR e, B2 Sk (0 S 4 v Ko b i AR A
42/FeAl/FeAlsy/Fe, Al,+a(Al)/5005
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Fig. 2 XRD pattern of interface on joint fracture
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Fig. 3 Microstructures of joints at different brazing temperature for 15 min: (a) 570 C; (b) 580 C; (c) 590 C
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Fig. 4 Microstructures of joints at brazing temperatures of 590 ‘C for different holding time: (a) 5 min; (b) 20 min; (c) 25 min
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Fig. 5 Effect of brazing temperature on shear strength of

joints
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Fig. 6 Effect of holding time on shear strength of joints at

brazing temperature of 590 C

Fig. 7 Morphologies of joint fractures at different brazing
temperatures for 15 min: (a) 570 C; (b) 580 C
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Table 5 EDS analyses results of fracture surface

Mole fraction/%
Zone Possible phase
o Zn Al Si

A, 64.8 9.8 15.5 9.9 AlLO5

By 6.1 1.1 92.8 - Al
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3 i
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4, CUETIEIREE N 580 C. RIS Y 15 min I,
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1709 S AR 2R Fe-Al 48 4k &4 v
AR, U IR Sk IR ST 45 8 ] R R ) Kovar/FeAl/
FeAly/Fe,, Al,+a(Al)/5005.,
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