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Table 1 Process parameters of diffusion bonding
ey Mateil 0 N (Kom )
1 CuZnAl — 850 30
2 CuZnAl Cu 750 30
3 CuZnAl Ni 800 30
Sample Cooling rate/  Pressure/  lsothermal  Shielding
number  (Kemin™ ') MPa holding/ min gas
1 25 5 30 Ar
2 25 5 30 Ar
3 25 5 30 Ar
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Fig. 1 Process of heat treatment

1.3 EgENK

IR LT BV T R 48 U7 m DI RIELSOIR, R
JEi{E Instron Model1186 v fH AL L 33F 47 58 & )3k . H
EDAX HLFHREF AT MR 4 IX (TR R 2§ HX) A
KR ARG DL . A DG 27 B AT S570 34
BEUEAT IR A A SRR BT A ANEE . B 2 mm JEAR

2 HERS

2.1 HEER R LEE RN

1) ANz fE 5 MPa J& 7 . 850 K i &~
PR 30 min, KREEERE SR AR B B IR AR TR, Wi 2
ISP Sy IR e N CIE Sl W - P T
TR T BAH A SRR B B (¥ 4 A
PIME B 0 . g H, R RS I CuZnAl A 4 AE
850 K M4 HUR IR T, 4T a+ B) XN, T o AH A
HA REFHIBE, AR S R AR . 546, H
THEAAPER AL SRR K — =805 A
OIS, FE4 BRI BE T, A SR PR e, i DLl o o
YE R 564 2R AN

2) digfrhial)E N gidd A e 2, £F 750 K .

5 MPa TR 30 min, REMIEEEANGE, EHmE R A
40 MPa Zcfq . FLJRRDR AR AR SR A — 2 BU% 14
AR, 7 BHAS BRI, 52 IR R .

3) AiftdiEE AN HEE, /£ 800K .5
MPa TR 30 min, £ 5B AE—#T, TR hr Al
W, WS R 2 Fral . mRe L, R R
UF . LR R AR I 1 o 4 11 3 P 22 A K,
7E 5 MPa [ ) T 6818 T 5 B0% B fish, HLAR 5 770 2
PR B R, T T B 3 2 1 R AL L 5 A,
FEER MRS TP, BRIR R v AR Y M, T
v AR Y AR T 00 37 7 i R, G A Kt A
P, R RMZE0.5% . B ¥ A3 554k v

2 AnrbiEE AR A SR

Fig. 2 Surface of sample without
mediunrfilm after diffusion bonding
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Table 2 Tensile strength of sample using Ni as
interlayer after welding

No. Cross secti;)n Tension Tensile
area/ mm stress/ N strength/ MPa

1 9.87x17.15 6 775 96. 00

2 10.38x 7. 15 7 025 94. 65

3 7.87%x7.15 4 675 83.08
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Fig. 3 Macrograph of fracture
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Fig. 4 Morphologies of fracture

(a) —Intercrystalline fracture;
(b) —Brittle cleavage fracture
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Fig. 5 locations of measuring points of
diffusion bonded joint
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Table 3  Component of diffusion bonded
joints shown in Fig. 5( %)

Element A B Cc D E F G
Cu 17.15 68.30 70.40 74.06 67.43 70.54 69.37
Zn 21.90 24.81 25.19 22.15 27.36 27.36 26.89
Al 8.43 3.72 2.26 2.17 3.47 3.47 2.95
Ni 51.34 2.69 2.15 1.43 1.53 1.53 0.60
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Fig. 7 Microstructures of diffusion bonded joint

(a) —Martensite before eroding;
(b) —Martensite after eroding
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Fig.8 Curves of resistance vs temperature
of CuZnAl alloy
(a) —Before welding; (b) —After welding
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Table 4 Transition point of two samples
Conditions AJ C A C M, C M C
fBefore 10 44 36 8
welding
After
welding 8 41 31 6
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Fig.9 Macro sketch map of yield sample
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Weldability of CuZnAl alloy in diffusion bonding

GUO Lirwei, YU Yarrdong, GU Feng, LI Dan, MENG Gong ge
( College of Mechanical and Power Engineering, Harbin University of Science and

Technology, Harbin 150080, China)

Abstract: Adopting copper and nickel as interlayer, the weldability of CuZnAl alloy diffusion bonding was studied. The results show that,

the joint of diffusion bonding has poor weldability without interlayer or using copper as interlayer; but using nickel as interlayer it has little de-

formation, narrow HAZ, slight volatilization of Zn and Al, low transition point, and the ratio of shape memory recovery of the joint to the ma-

trix is 91% . By tensile tests, the joint shows brittle fracture which makes its tensile strength lower than the matrix.
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(4iE  TF18)



