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Effect of Intermetallic Compound on the Bondability
—Diffusion Bonds between Cu Alloys and Stainless Steel (Report-2)——

Hirohisa MASUMOTO and Akihiro ASADA

Abstract

Diffusion bondings of copper-beryllium alloys or copper-aluminum alloys to an austenitic stainless steel
SUS304 were carried out in a vacuum. Influences of the intermetallic compounds on the bondability have been
investigated. Main results obtained are as follows: (1) In the diredt bonding of copper-beryllium alloy to stainless
steel, bonding was impossible when the ratio of bonding temperatures (Tg) to solidus temperatures (Ts,) of Cu
-0.5mass%Be and Cu-2mass%Be alloys (Ts/Ts.) were less than 0.78 and .82, respectively. In these cases,
however, the joint strength increased abruptly with raising the bonding temperature ratio (Ts/Ts). (2)In the
joints of Cu-Be alloys and stainless steel, intermetallic compounds such as BeNi and Be,Cr were formed in the
bond zone, but, the joint strengths of these joints increased with an increase in the bonding temperature and the
maximum joint efficiencies of about 60% were obtained at the bonding temperature (T/Ts,) of 0.97 in these
joints. (3)In the direct bonding of Cu-Al binary alloys to stainless steel, the joint strength of the joint was
extremely low, and intermetallic compounds such as NiAl and Ni;Al were formed in the bond zone of the joint.
(4)In the case of the joints of Albronze to stainless steel, the bonded specimen could not be machined for the
tensile test pieces because of the forming of the intermetallic compound of NiAl and Ni;Al in the bond zone.

Key words; Diffusion bonding, copper-beryllium alloy, copper-aluminum alloy, Stainless steel, Intermetallic
compound, Joint strength
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Table 1 Chemical compositions of materials used

(a) Commercial materials (mass%)
C Al Be Fe SIi P Ni Cr Co
Cu-0.5Be - 053 008 - - 019 - 205
Cu-2 Be - 1.80 0.14 - - 0.14 - 0.8
Al-bronze | - 8.35 - 3,35 0.88 0.014 3.00

SuUsS3p4 |0.08 - - Bal. 039 0.026 98 182 -

(b) Binary alloys (mass%)

Al Be
Cu -0.05 Be 0.045
Cu-0.1 Be 0.098
Cu-02 Be 0.22
Cu-05 Be 0.48
Cu-05 Al 0.42
Cu-15 Al 1.38
Cu-35 Al 3.2
Cu-55 Al 5.34
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Fig. 1 Microstructures of bond zone of Cu-Be
binary alloy to SUS304
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Fig. 2 Relation between joint efficiency and ratio
of bonding temperature (Ty) to solidus
temperature (Ts.) of commercial Cu-Be
alloy under the restrained bonding

THRTOERRSY Z AR SN, ZOkdIL,
Be I &> THEEVAREICk 2REICERSEL
o0, BEEBOFELORENRL2LDEHFI N
3, LOLAESS, WTFhOoR) )Y ARHEOESTD
FOEBESIE T %L TR, $FHIIE5~T0% D5
BTIERR—EEL- T,

Fig. 313 Cu-Be ZE&&E L AT YV ABEOESH O
BEWE L BEREL T/ ToOMFRETR T, BERE
WS TITV, EEWM IR B ESRE TI0MPa
DENZMALEGZZENTERLIC1ks kLT,
WENOEEH b To/To @ LR LI ICHEFRITIZER
BRIt 5. Be #430.05mass% & A wWiE, Te/
Te %0.87 £ { L& # T Cu-0.05mass %4 D)
85% DMEFRIELF SN D, L L, Be OB E Itz
HFYRIZET L, Cu-05Be # £ DHESTIE, To/To %
0.2 THDTHZOMFHNE SR EBVET
Hotr, 2T, Cu-05Be & DEEETH, To/Ta#?
0.R20EEHMOERLRNT%THY, ZOHIZAL
To/Ts, THEE LR ® 0.5Be # OBAH L iZIZE L
HThotlo ZDEDIT, Cu-Be ZTEEEEAT ¥V A
HOBEETH, TROXV IV IARLEAT YV AEED
BoH L EROERSED Sz, Thbb, BERO
EREERE L LT OBFNERIESREOMBRLT
EFREASER IR S ZEBH LI R 5T,



ABKRTHERENR®RSE N1 (1995)

J— 4 J—

100

Cu-Be binary alloy /| SUS304
Bonding condition
80 |— te;lks (o]
Ps:10MPa

%
- 60 [ Cu-0.05Be
)
H Cu-0.1Be
K]
£ 40
@
c
S

20 —

Cu-0.5Be
i I
0.7 075 08 085 09 0.9 1
To/TsL

Fig. 3 Relation between joint efficiency and ratio

of temperature (Ty) to solidus tempera-
ture (Ts.) of Cu-Be binary alloy under the
constant load bonding
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Fig. 4 X-ray diffraction patterns from the

fractured surfaces of the joint of Cu-2Be to
SUS304
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Fig. 5 Relation among X-ray intensities of BeNi
(100) and (Be,Cr), joint effciency and
bonding temperature (Tys/Ts.) of the
joints of 2Be alloy to SUS304
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Fig. 7 Microstructures of bond zone of Cu-Al
binary alloy to SUS304
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