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Cold Roll Bonding of (Ag-10% Ni)/Cu Clad Metals

Jong-Heon Kim, Sung-Il Kim, Sang-Yong Park and Yeon-Chul Yoo

Abstract
(Ag-10 % Ni)/Cu clad metals for electric contact switch were fabricated by cold-roll bonding process. 2
or 3 passes of cold-rolling was carried out for each process to investigate the effect of the rolling passes
on the bonding property. The effect of the annealing temperature of copper before the cold-roll bonding
on the bond strength was also studied. The specimen bonded with copper annealed below 300 € before
roll bonding showed good bond strength. This is because high stored energy in copper promoted the
short range diffusion and the grain refinement of copper by the static recrystallization increased the
degree of the interfacial coherency. The maximum peel strength of clad metals bonded with Cu

annealed below 300 € was 120 N.
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Fig.1 Illustration of base metal shape for cold-roll bonding
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Fig. 5 Optical micrographs of the roll bonded Ag-Ni with
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Fig. 6 Optical microstructures of the corner of Cu/Ag-Ni
clad metals shown in Fig. 5. The microstructures
of Ag-Ni bonded with (a) as-received copper and
annealed copper at (b) 300, (c) 500 and (d) 800C
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Fig. 11 Variation of the surface hardness as a function of
total reduction ratio after 2 passes rolling. The
annealing temperature of Cu are mentioned inside
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(3) LAFL T

Fig. 12& 2 9= 9 3 sj2 WzMaydE5 giid
g 2 AFYDE AR Alzd FEA A=A 2
Tolth. 3 s FART] BF ol H A B2 F(GH)
°olut 300TlA o2 HF F(fH) g YA AlH
B3 120 N =2 ¥4 veldert 500, 800
T2 AT TR o2 GART B¢ A{E =7}
Aasiih, TR ddd odY 2o we Y
o] Wsle T el A3t 7gct F kA of
49E F0Y Azl wet FAA BT Ag-
Ni te] B E 2to]7} LAt Yatedo] Deta]7] W&
of #it GAEA AAA A mE 21 A DAA @
o Fig. TolM & & gl%el 3 A2 4aHFF 300Cl
A TARRE FoE Bt dAejd A3t o dHstA] e F
() oz gaxigetd 43 (9] 2% 10~15 w
22X 4ad 2 (Fig. 4 wlal o+ mlAsizict, 2
I &YREE on] B2 Ao FEmAA GAHE
Al W7 S ok Ui 2 Myt FHE Y
o] AWAI7F 300 AN FAMAH G F &
ol & Je Fol A Hol wi§ uAgfzl Zolct. o]
A3 AH vlzhe olFARS AWM 2HY 27
o 2lgh AA AR ARGt kel J&E v (8) 2
EX 2 %S £ 3o uodnh

160+
(@)
1401 ARC 300C

120+ |
1004 500°C 800T

804 - _/I

Failure Load (N)

604

40+

20 v T T v y
66 68 70 72 74 76
Rolling Reduction of Cu in Clad (%)

160 (b)

140

300T
120

. 500C
1004

801 800C

601

Failure Load (N)
>
P
o

404

20

62 64 66 68 70 72 T4
Rolling Reduction of Cu in Clad (%)

Fig. 12 Variation of failure load as a function of total
reduction ratio after 3 passes rolling. The anneal-
ing temperature of Cu are mentioned inside and
ARC stands for as-received copper

2
qatst A9 o Awzks Uehjths} 300TE ojda
% (5 22 4aA J' 3% et 120N} H x|
dato] gl FEe 2ARE F

w7t G439 7‘%&6}% A& < 4 Utk 3 9x 4o
e 2] 2 2 gA8Ee A% ARC ()22
AFEe A HEHo| ZA Lol A ole ﬁﬂ*’“
7t Ao AdlH o g F94dlgol 62% 2 FolM F

HEol oARA] F27] WEQ] Aoz dadc o}xl'ﬂ

300¢C oldeg B E oJdHste dAHEsE T
(§ie] Adol Z7lsted 2 dA2 GAslE 2 et
o] AN Zmrt B2 Aoz et weld gk
A Al (base metal)9] S LEE AAAQN AP E
FH M 7hed REE Ho] fElE AT AL HagE
HAY ol 4EH B3N ALY LEE Eole A
ol AFAQ) o2 eyt 3 2 A4 g3
S dslM = 65% o149 dstgeo] 875 E Ao

hu r°“>

LY HEX| /A6 A2%, 19974 /141



jan
it

(a) 0.40;
° 035 (122) Total Reductlor! at'Apczmt
g 030 m 3 passes rolling : 68%
% 0.254
5 1A
(]
=
& (118.38) (71.35)
§ o (81.75)
s o0.10] a— \
[=
S 005
w

0.00 . . . i

0 200 400 600 800

Annealing Temperature of Cu (TC)

—
(=3
S

0.40+
(53) Total Reduction at A point
o 0.354 e
- a 2 passes rolling : 62%
8 030{ A
]
é 0.251
a 0204 (88.6)
2 (41.2)
g 015 A [
[5:]
g’ 0.101 (117.8)
U 0051
0.004+— , r r ,
[ 200 400 600 800

Annealing Temperature of Cu (T)

Fig. 13 Elongation difference (eAg/Ni - eCu) as a function
of the copper annealing temperature after (a) 3
passes rolling and (b) 2 passes rolling. Values in
parentheses are peel strengths

ER oH
Aol o3t EFHE
Fig. 13& ¢
‘?i H B
e A

o
| =y
=°

oly 7

7% ghuck o
Beg
I EAsE T AR
ofdg et £AIg Ao
FE e e Zlolth ageA ¢
LR ECR L T

A 300TelA ol gl

Ae 4 AP AAA AT P
el 249 g4l tehte % 4
W olth.

GeA T

A oz ot thet

HE PR

s]

]
4 o
F
u

o
tr

=2
i 72
1300 Sl

O

1

2
oﬂ

= o
mtoé

ol }zlh‘ T

=2 o

= (4

Zi"mﬁ}o‘n:
o
oY @
al
N
3

2o

Hop R
X

4

=2

fof o by i

N

> 2o
o
o4
~N
S

to rx
2
_i (
Iy
4
o

ok

2

o
fru

ETRUO

ooz
x4

T I)
=
ofl.

b o
e
olo
Bt
o]
jabed
Ol
ok
X
i

v

[e]

- r
o B

il
2o

1

oL i
o
%l"
ol
o

=,

4
X,
%
)
1
i

.
'

=
ol
oL
£
N
Y
1o

_,_.
2 o duoaw oot
ou

T
oXx,
—
2

ol
L
£

23
)
=
lo,
o
£
b
>

fo re

o
P

ﬂd
L
wo gy

BN
-y
ofN
D no
e

142 / B2 AMIIZE3 X|/A6R A25, 1997

2

2

e
re
B

O

2o ox
T el A
£
s

£
5
=)
1)
=
i)
off o
2
ofj
to
i

2

oft
ofd

lo,

L

4t i
2

o rif
=3
fru
iy
1]
o
i)

2
ku
o

2%
2

&
o

B 4 o
0 to

23
ofl
ol
o
%4—‘4
X
o

i

to ox
i

-

- 2

oft
2

o
jiea)
o
b

o M2
ol
-
~

o
it
o
fu
2
ox
[+
ok
12
e
i
(¢}
I
i
et
it
8
ol
ol
= EE ofy o

oft
Ni
e

M{N ﬂ‘l il

e

o
rlr

28l cross shear rolling
am Zﬁﬁ ot}oﬂz\] bﬂ—}(g Bl %=
13 Aol Bt GAeA] AW
S s Aol e BT
Fol| A= o) 2re]

E.ZJoi ol Eﬂz
i

~
ofd
s

=
©

P
o

&
TSy

E o M

off % oft I rE
off

o
ol

10
Y

B

o,

o [

i3
P

2
i
do
>
i~
©

<

Manﬁébﬂlém\or$~‘>i\ﬂnE£‘io¢rio&

e -

%
WY
o
o]
el

i
T

9

}_

k)

‘U ¢
_);I_t{

i

g
hil

&]

o
;
2

A

b
]

S

©

oL
~r0O

i

O\ﬂ mlo

h [+]
()=

> =
oy &
fo =

il

metal) 7b7) o2 2xdA &
A )4l (base metal)e] B4 HSAIA
A} ojdy L5t & £8 Cu® AgNi
e 7Ahsgl oyt Fig 129 vehd 1A+
Lo ofdyslel AP Af WA et
A ojdalslx] @AY 300CE AL od

o2 JAPES W xe& BELEI 2R 3 2
A719 FAHET dAe)A] dojvte Btel AHE B
cheith ¢ A A3l AH8E Ag-10% Niw 2ZA
24 800CAAM 2 A1 et ofd’ Al el Jrv
A5}s o028 o 10 m F2o v 2%
g ojdg 0P7~l ?%8 E ()& om) W7k
AH Al FERD)
NAE ZHA] =T o]
ez A2 £ 2 A2 FE
A Aok, QA s T3 Aol WAl
Fo Ao uf& A& Ag-Nighe] AlHeA
Jo] &4 ‘51‘31 FA O A3zt AR Y A7) Ao
‘E}"é*ﬂﬁiﬁ-& b

;3
T

L oo o W

Yol 2

+

©
7
d

i
T e
Hif ot

o

OHT

i)

] %A 24 <]
F3

o} BC_“_L

%4Huhﬂﬁn°xx

bR

a3t

5 ()

g g Aol 2571 300CE Wolr) Aol vk
52 o dA P Wele ghike] dojulA Hrh, wf
g AR o] nA 42 1 A Z(high diffusivity
path) & 2H&®sl= A-AYA W] Zrlete] HEY F

By o

10
ofj
o,



(Ag-10 % Ni)/Cu %
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Fig. 14 Optical micrograph of Ag-Ni roll bonded with Cu. Note wavy interface. between Ag-Ni and Cu
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