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©  Electric  contact  member  and  method  of  making  same. 
©  An  electric  contact  member  comprising  a  thin  sheet  of  a 
stainless  steel  and  a  projection  of  a  tin-lead  type  solder 
formed  on  the  surface  of  the  thin  sheet  as  a  contacting 
portion  is  provided.  The  electric  contact  member  is  made  by 
a  process  wherein  a  stainless  steel  sheet  is  printed  with  a 
resist  paint  of  a  desired  pattern;  the  stainless  steel  sheet  is 
optionally  electroplated  with  nickel;  the  nickel-plated  or 
non-plated  stainless  steel  sheet  is  electroplated  with  gold, 
silver,  palladium  or  their  alloys;  the  electroplated  stainless 
steel  sheet  is  dipped  in  a  bath  of  a  tin-lead  alloy  solder  melt 
whereby  spot-like  or  stripe  projections  of  the  solder  are 
formed  on  the  stainless  steel  sheet;  and  then,  the  sheet  is  cut 
into  electric  contact  members. 
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 A n   electric  contact  member  comprising  a  thin  sheet  of  a 
stainless  steel  and  a  projection  of  a  tin-lead  type  solder 
formed  on  the  surface  of  the  thin  sheet  as  a  contacting 
portion  is  provided.  The  electric  contact  member  is  made  by 
a  process  wherein  a  stainless  steel  sheet  is  printed  with  a 
resist  paint  of  a  desired  pattern;  the  stainless  steel  sheet  is 
optionally  electroplated  with  nickel;  the  nickel-plated  or 
non-plated  stainless  steel  sheet  is  electroplated  with  gold, 
silver,  palladium  or  their  alloys;  the  electroplated  stainless 
steel  sheet  is  dipped  in  a  bath  of  a  tin-lead  alloy  solder  melt 
whereby  spot-like  or  stripe  projections  of  the  solder  are 
formed  on  the  stainless  steel  sheet;  and  then,  the  sheet  is  cut 
into  electric  contact  members. 



BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  e l e c t r i c  

c o n t a c t   member   and  a  p r o c e s s   f o r   m a k i n g   i t .   M o r e  

p a r t i c u l a r l y ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to  a n  

e l e c t r i c   c o n t a c t   member   c o m p r i s i n g   a  c o n t a c t i n g  

p r o j e c t i o n   f o r m e d   on  a  t h i n   s h e e t   of  s t a i n l e s s   s t e e l ,  

and  a  p r o c e s s   f o r   m a k i n g   i t .  

2.  D e s c r i p t i o n   of   t h e   P r i o r   A r t  

M o v a b l e   c o n t a c t s   of   k e y b o a r d   s w i t c h e s   o r  

c a m e r a s   h a v e   h e r e t o f o r e   b e e n   f o r m e d   by  p u n c h i n g   i n t o  

p r e d e t e r m i n e d   s i z e s   t h i n   s h e e t s   of  c o p p e r   a l l o y s   s u c h   a s  

p h o s p h o r   b r o n z e ,   n i c k e l   s i l v e r   and  b e r y l l i u m   c o p p e r .  

R e c e n t l y ,   s t a i n l e s s   s t e e l   t h i n   s h e e t s   h a v e   a l s o   b e e n  

p r o p o s e d   f o r   use   in  t h e s e   c o n t a c t   m e m b e r s .  

In  t h e s e   e l e c t r i c   c o n t a c t s ,   t h e   c o n t a c t i n g  

s i d e s   a r e   g e n e r a l l y   c l a d   o r   d e p o s i t e d   w i t h   g o l d ,   and  i n  

o r d e r   t o   e n s u r e   t h e   c o n t a c t i n g   f u n c t i o n ,   c o n i c a l  

p r o j e c t i o n s   h a v i n g   a  d i a m e t e r   of  1  mm  and  a  h e i g h t   o f  

0 . 1 5   mm  a r e   m e c h a n i c a l l y   f o r m e d   in  t h e   c o n t a c t i n g  

p o r t i o n s   of   t h e s e   m e t a l   s h e e t s .  

Gold   i s   e x c e l l e n t   in   t h e   c o r r o s i o n   r e s i s t a n c e  

and  has   a  good  e l e c t r i c a l   c o n d u c t i v i t y   and  t h e r e f o r e ,  

g o l d   p r o v i d e s   a  c o n t a c t i n g   p o r t i o n   h a v i n g   a  h i g h  

r e l i a b i l i t y .   H o w e v e r ,   g o l d   i s   e x p e n s i v e .  

A c c o r d i n g l y ,   t r i a l s   h a v e   b e e n   made  to   r e d u c e  

t h e   a m o u n t   u s e d   of  g o l d .   In  t h e   e a r l y  s t a g e ,   g o l d   w a s  

c l a d   in  a  t h i c k n e s s   of  2  to   3  um,  b u t   a t   t h e   p r e s e n t ,  

g o l d   i s   c l a d   or  d e p o s i t e d   in  t h e   form  of  a  t h i n   f i l m  

h a v i n g   a  t h i c k n e s s   of   up  to   a b o u t   1  µm  or   g o l d   i s   c l a d  

or  d e p o s i t e d   o n l y   on  a  s t r i p e - l i k e   r e s t r i c t e d   c o n t a c t i n g  

p o r t i o n .  

An  e l e c t r i c   c o n t a c t   member   i s   a  v e r y   i m p o r t a n t  



e l e m e n t   in  an  e l e c t r o n i c   m a c h i n e ,   and  i s   v e r y   b r o a d l y  

u s e d   in  k e y b o a r d   s w i t c h e s ,   c o m p u t e r s ,   r e g i s t e r s ,  

t e l e p h o n e   s e t s   and  c a l c u l a t o r s .   N a m e l y ,   e l e c t r i c  

c o n t a c t   m e m b e r s  a r e   m a n u f a c t u r e d   as  l a r g e - q u a n t i t y   p a r t s  

and  b u i l t   in  e l e c t r o n i c   m a c h i n e s .  

The  c o n t a c t i n g   p o r t i o n   i s   a  m o s t   i m p o r t a n t  

p a r t   of  an  e l e c t r i c   c o n t a c t   m e m b e r ,   and  t h i s   c o n t a c t i n g  

p o r t i o n   s h o u l d   be  c o m p o s e d   of  a  m e t a l   h a v i n g   a  l o w  

c o n t a c t   r e s i s t a n c e ,   a  h i g h   c o r r o s i o n   r e s i s t a n c e   and  a n  

e x c e l l e n t   a b r a s i o n   r e s i s t a n c e .   A c c o r d i n g   to   t h e  

s t a n d a r d   of   t h e   a b r a s i o n   r e s i s t a n c e   t e s t   f o r   k e y b o a r d s ,  

t h e   m e t a l   of  t h e   c o n t a c t i n g   p o r t i o n   s h o u l d   r e s i s t  

c o n t a c t i n g   u n d e r   a  p r e s s i n g   f o r c e   of  20  g,  w h i c h   i s  

r e p e a t e d   1 0 , 0 0 0 , 0 0 0   t i m e s .  

The  minimum  t h i c k n e s s   of  t h e   g o l d   f i l m   of  t h e  

c o n t a c t i n g   p o r t i o n ,   n e c e s s a r y   f o r   s a t i s f y i n g   t h i s  

r e q u i r e m e n t ,   i s   a b o u t   1  µm,  and  i f   t h e   t h i c k n e s s   of  t h e  

g o l d - f i l m - i s   s m a l l e r   t h a n   a b o u t   1  µm,  t h e   s u b s t r a t e  

m e t a l   is   e x p o s e d   by  a b r a s i o n   of  t h e   g o l d   f i l m   to  c a u s e  

c o r r o s i o n   and  d r a s t i c a l l y   i n c r e a s e   t h e   c o n t a c t  

r e s i s t a n c e ,   w i t h   t h e   r e s u l t   t h a t   t r a n s m i s s i o n   o f  

e l e c t r i c   s i g n a l s   b e c o m e s   i n a c c u r a t e   and  t h e   f u n c t i o n   o f  

an  e l e c t r o n i c   m a c h i n e   i s   l o s t .  

SUMMARY  OF  THE  INVENTION 

I t   is   a  p r i m a r y   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  c h e a p   e l e c t r i c   c o n t a c t   member   w h i c h   c o m p r i s e s  

a  c o n t a c t i n g   p o r t i o n   f o r m e d   of  a  c h e a p   m e t a l   and  w h i c h  

has   good  e l e c t r i c a l   c o n d u c t i v i t y   and  c o r r o s i o n  

r e s i s t a n c e   and  can  r e s i s t   t h e   s w i t c h i n g   o p e r a t i o n  

r e p e a t e d   a t   a  h i g h   f r e q u e n c y   f o r   a  l o n g   t i m e .  

More  s p e c i f i c a l l y ,   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t  
i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   an  e l e c t r i c   c o n t a c t   m e m b e r  

c o m p r i s i n g   a  t h i n   s h e e t   of   a  s t a i n l e s s   s t e e l   and  a  

p r o j e c t i o n   of  a  t i n - l e a d   a l l o y   s o l d e r   f o r m e d   on  t h e  

s u r f a c e   of  t he   t h i n   s h e e t   as  a  c o n t a c t i n g   p o r t i o n .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g s .   1  t h r o u g h   3  a r e   s e c t i o n a l   v i e w s   s h o w i n g   t h e  



s t e p s   of  t h e   p r o c e s s   f o r   f o r m i n g   an  e l e c t r i c   c o n t a c t  

member  a c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  s t a i n l e s s   s t e e l   i s   a  m e t a l   h a v i n g   a  g o o d  

c o r r o s i o n   r e s i s t a n c e   and  an  e x c e l l e n t   s p r i n g   p r o p e r t y ,  

and  t he   s t a i n l e s s   s t e e l   i s   an  e f f e c t i v e   m a t e r i a l   f o r   a n  

e l e c t r i c   c o n t a c t   m e m b e r .   H o w e v e r ,   t h e   s t a i n l e s s   s t e e l  

i s   d e f e c t i v e   i n  t h a t   t h e  p l a t a b i l i t y   and  s o l d e r a b i l i t y  

a r e   p o o r .  
The  e l e c t r i c   c o n t a c t   member  of  t h e   p r e s e n t  

i n v e n t i o n   c o m p r i s e s   a  p r o j e c t i o n   ( c o n t a c t i n g   p o r t i o n )   o f  

a  t i n - l e a d   a l l o y   s o l d e r   f o r m e d   on  a  s t a i n l e s s   s t e e l   t h i n  

s h e e t ,   s o l d e r i n g   of  w h i c h   has   b e e n   c o n s i d e r e d   d i f f i c u l t .  

The  s o l d e r   c o n s t i t u t i n g   t h e   c o n t a c t i n g   p o r t i o n   h a s  

t h e   f o l l o w i n g   c o m p o s i t i o n :  

T i n :   40  to   95%  by  w e i g h t  

L e a d :   5  to   60%  by  w e i g h t  

S i l v e r :   0  to   9.5%  by  w e i g h t  

A n t i m o n y :   0  to  5%  by  w e i g h t  

B i s m u t h :   0  to   5%  by  w e i g h t  

S i l v e r   as  one  o p t i o n a l   c o m p o n e n t   of   t h e   s o l d e r  

e x e r t s   t h e   f u n c t i o n   of  i n c r e a s i n g   t h e   h a r d n e s s .  

A n t i m o n y   as  a n o t h e r   o p t i o n a l   c o m p o n e n t   of  t h e   s o l d e r  

makes   a  c o n t r i b u t i o n   to  e n h a n c e m e n t   of  t h e   d i m e n s i o n  

s t a b i l i t y   and  b i s m u t h   as  s t i l l   a n o t h e r   o p t i o n a l  

c o m p o n e n t   makes   a  c o n t r i b u t i o n   to   i n c r e a s e   of  t h e  

h a r d n e s s .  

The  p r o c e s s   f o r   p r e p a r i n g   t h e   e l e c t r i c   c o n t a c t  

member  of  t h e   p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s .  

At  f i r s t ,   a  s t a i n l e s s   s t e e l   hoop   1  i s   p r e l i m i n a r i l y  

p r i n t e d   w i t h   a  r e s i s t   p a i n t   2,  as  shown  in  F i g .   1,  s o  

t h a t   a  s m a l l   c i r c u l a r   n o n - p r i n t e d   p o r t i o n   3  h a v i n g   a  

d i a m e t e r   o f ,   f o r   e x a m p l e ,   1  mm  i s   f o r m e d   a t   a  p o s i t i o n  

w h e r e   a  c o n t a c t i n g   p o r t i o n   i s   to   be  f o r m e d ,   and  s u c h  

n o n - p r i n t e d   p o r t i o n s   3  a r e   a r r a n g e d   a t   p r e d e t e r m i n e d  

i n t e r v a l s .   I t   i s   p r e f e r r e d   t h a t   an  u l t r a v i o l e t  



r a y - c u r a b l e   p a i n t   w h i c h   i s   e x c e l l e n t   in  t h e   c h e m i c a l  
r e s i s t a n c e   and  t h e   h i g h - t e m p e r a t u r e   r e s i s t a n c e   and  c a n  

be  d r i e d   in  a  moment   be  u s e d   as  t he   r e s i s t   p a i n t .  

The  n o n - p r i n t e d   p o r t i o n s   3  may  be  s p o t - l i k e   s m a l l  

c i r c u l e s   a r r a n g e d   r e g u l a r l y   as  d e s c r i b e d   a b o v e   or   t h e y  

may  be  s t r i p e s .  

A  s p e c i a l   p r e l i m i n a r y   t r e a t m e n t   i s   c a r r i e d   o u t   s o  

t h a t   s o l d e r i n g   b e c o m e s   p o s s i b l e   on  t h e   n o n - p r i n t e d  

p o r t i o n s   3  d i s t r i b u t e d   on  t h e   s u r f a c e   of  t h e   s t a i n l e s s  

s t e e l   h o o p .  

As  i s   s e e n   f rom  i t s   name ,   a  s p e c i a l   p a s s i v a t e d   f i l m  

is   f o r m e d   on  t h e   s u r f a c e   of   t h e   s t a i n l e s s   s t e e l   and  t h i s  

f i l m   p r e v e n t s   o x i d a t i o n   and  c o n t r o l s   o c c u r r e n c e   o f  

r u s t i n g .   H o w e v e r ,   p l a t i n g   or   s o l d e r i n g   i s   i m p o s s i b l e  

b e c a u s e   of  t h e   p r e s e n c e   of  t h i s   f i l m .   A c c o r d i n g l y ,   i n  

o r d e r   to  r e n d e r   s o l d e r i n g   p o s s i b l e ,   i t   i s   f i r s t   of  a l l  

n e c e s s a r y   to  r e m o v e   t h e   p a s s i v a t e d   f i l m .  

In  t h e   p r e s e n t   i n v e n t i o n ,   o n l y   a  p a s s i v a t e d   f i l m   i s  

r e m o v e d   by  a l k a l i   d e c r e a s i n g   and  a c t i v a t i n g   t r e a t m e n t s  

of  t h e   s u r f a c e   of   t h e   s t a i n l e s s   s t e e l   s h e e t .   The  a l k a l i  

d e g r e a s i n g   t r e a t m e n t   may  be  c a r r i e d   o u t   a c c o r d i n g   to   t h e  

c o n v e n t i o n a l   m e t h o d   u s i n g   a  c o m m e r c i a l l y   a v a i l a b l e  

a l k a l i   d e g r e a s i n g   s o l u t i o n .   A c c o r d i n g   to   one   p r e f e r r e d  

e m b o d i m e n t ,   t h e   s t a i n l e s s   s t e e l   s h e e t   i s   d i p p e d   in  a  

d i l u t e   s o l u t i o n   of  an  a l k a l i   d e g r e a s i n g   s o l u t i o n   a t   a n  

e l e v a t e d   t e m p e r a t u r e   and  e l e c t r o l y t i c   d e g r e a s i n g   i s   t h e n  

c a r r i e d   o u t   in   a  d i l u t e   a q u e o u s   a l k a l i  s o l u t i o n .  

A f t e r   t h e   a l k a l i   d e g r e a s i n g   t r e a t m e n t ,   t h e  

s t a i n l e s s   s t e e l   s h e e t   i s   s u b j e c t e d   to  t h e   a c t i v a t i n g  

t r e a t m e n t .   I t   i s   p r e f e r r e d   t h a t   t h i s   a c t i v a t i n g  

t r e a t m e n t   be  c a r r i e d   o u t   in   two  s t a g e s .   N a m e l y ,   t h e  

a c t i v a t i n g   t r e a t m e n t   c o m p r i s e s   t h e   f i r s t   s t e p   of   d i p p i n g  

in  an  a c t i v a t i n g   s o l u t i o n   and  t h e   s u b s e q u e n t   s t e p   o f  

c a t h o d i c   e l e c t r o l y s i s   in  a  c a t h o d i c   e l e c t r o l y t i c  

s o l u t i o n .  

The  a c t i v a t i n g   s o l u t i o n   u s e d   in  t h e   f i r s t  

a c t i v a t i n g   t r e a t m e n t   i s   p r e f e r a b l y   an  a q u e o u s   m i x e d   a c i d  



s o l u t i o n   c o n t a i n i n g ,   b a s e d   on  t h e   w e i g h t   of  t h e   s o l u t i o n ,  

(i)   3  to   20%  by  w e i g h t   of  h y d r o c h l o r i c   a c i d ,   ( i i )   2  t o  

30%  by  w e i g h t   of  s u l f u r i c   a c i d ,   ( i i i )   0 . 1   to  5%  b y  

w e i g h t   of  a  n o n i o n i c ,   c a t i o n i c   or  a m p h o l y t i c   s u r f a c e  

a c t i v e   a g e n t   and  ( iv )   0 . 1   to   20%  by  w e i g h t   o f  

2 - p y r r o l i d o n e   or  i t s   N - a l k y l   d e r i v a t i v e   s u c h   a s  

N - e r h y l - 2 - p y r r o l i d o n e   or  N - m e t h y l - 2 - p y r r o l i d o n e .  

The  f i r s t   a c t i v a t i o n   t r e a t m e n t   may  be  c a r r i e d   o u t  

by  d i p p i n g   t h e   s t a i n l e s s   s t e e l   s h e e t   in   t he   a c t i v a t i n g  

s o l u t i o n   a t   a  n o r m a l   t e m p e r a t u r e   f o r   30  s e c o n d s   to   7 

m i n u t e s ,   p r e f e r a b l y   u n d e r   i r r a d i a t i o n   w i t h   u l t r a s o n i c  

w a v e s .  

The  a c t i v a t e d   s t a i n l e e s   s t e e l   s h e e t   is   t h e n  

s u b j e c t e d   to  t h e   c a t h o d i c   e l e c t r o l y t i c   a c t i v a t i o n .   T h e  

c a t h o d i c   e l e c t r o l y t i c   a c t i v a t i o n   s o l u t i o n   u s e d   i s  

p r e f e r a b l y   an  a q u e o u s   m i x e d   a c i d   s o l u t i o n   c o n t a i n i n g ,  

b a s e d   on  t h e   w e i g h t   o f  t h e   s o l u t i o n ,   ( i )   5  to   20%  b y  

w e i g h t   of   p h o s p h o r i c   a c i d ,   ( i i )   2  to   10%  by  w e i g h t   o f  

n i t r i c   a c i d ,   ( i i i )   0 .1   to   5%  by  w e i g h t   of  a  n o n i o n i c  

c a t i o n i c   or   a m p h o l y t i c   s u r f a c e   a c t i v e   a g e n t   and  ( i v )   0 . 1  

to  20%  by  w e i g h t   of   2 - p y r r o l i d o n e   or  i t s   N - a l k y l  

d e r i v a t i v e .  

At  t h e   c a t h o d i c   e l e c t r o l y t i c   a c t i v a t i o n   s t e p ,   t h e  

e l e c t r o l y s i s   may  be  c a r r i e d   o u t   a t   a  n o r m a l   t e m p e r a t u r e  

to   a b o u t   65°C  a t   a  c a t h o d e   c u r r e n t   d e n s i t y   of  1  t o  

7  A / d m   f o r   30  s e c o n d s   to   5  m i n u t e s   by  u s i n g   a  

p l a t i n u m - c o a t e d   t i t a n i u m   a n o d e   and  t h e   s t a i n l e s s   s t e e l  

s h e e t   as  t h e   c a t h o d e .  

The  s t a i n l e s s   s t e e l   s h e e t   w h i c h   has   b e e n   s u b j e c t e d  

to  t he   a c t i v a t i n g   t r e a t m e n t   i s   t h e n   p r e f e r a b l y   s u b j e c t e d  

to   n i c k e l   p l a t i n g .   T h i s   n i c k e l   p l a t i n g   i s   p e r f o r m e d  

a c c o r d i n g   to   t h e   c o n v e n t i o n a l   e l e c t r o l y t i c   p l a t i n g  

m e t h o d   u s i n g   n i c k e l   s a l t s   s u c h   as  n i c k e l   s u l f a t e ,   n i c k e l  

s u l f a m a t e   and  n i c k e l   c h l o r i d e .   The  n i c k e l   e l e c t r o -  

p l a t i n g   may  be  c a r r i e d   o u t   a t   a  t e m p e r a t u r e   of  4 5  

to  65°C  in  an  e l e c t r o p l a t i n g   s o l u t i o n   a t   a  c a t h o d e  

c u r r e n t   d e n s i t y   of   4  to   12  A/dm 2  f o r   10  s e c o n d s   to   2 



m i n u t e s   by  u s i n g   t h e   s t a i n l e s s   s t e e l   s h e e t   as  t h e  

c a t h o d e   and  a  n i c k e l   p l a t e   as  t h e   a n o d e .  

I t   i s   p r e f e r r e d   t h a t   t h e   a m o u n t   d e p o s i t e d   of  n i c k e l  

be  so  s m a l l   t h a t   a  c o l o r   t o n e   i n t e r m e d i a t e   b e t w e e n   t h e  

c o l o r   t o n e   b e f o r e   p l a t i n g   and  t h e   c o l o r   t o n e   of  n i c k e l  

i s   p r o d u c e d   on  the   s u r f a c e .   S u p p o s i n g   t h a t   a  u n i f o r m  

f i l m   of  n i c k e l   i s   f o r m e d   by  p l a t i n g   ( a c t u a l l y ,   n o  

u n i f o r m   f i l m   of  n i c k e l   i s   f o r m e d   b e c a u s e   t h e   a m o u n t  

d e p o s i t e d   of   n i c k e l   i s   v e r y   s m a l l ) ,   t h e   a m o u n t   of  n i c k e l  

i s   o r d i n a r i l y   c o n t r o l l e d   so  t h a t   a  f i l m   h a v i n g   a  
0  0 

t h i c k n e s s   of  100  to   1000  A,  p r e f e r a b l y   300  to   700  A ,  

mos t   p r e f e r a b l y   a b o u t   500  A,  i s   f o r m e d .  

The  s t a i n l e s s   s t e e l   s h e e t   w h i c h   has   b e e n   s u b j e c t e d  

to  t he   a c t i v a t i n g   t r e a t m e n t   may  be  e l e c t r o p l a t e d   w i t h  

g o l d ,   s i l v e r   or  p a l l a d i u m   or   an  a l l o y   t h e r e o f .   I f   t h e  

s t a i n l e s s   s t e e l   s h e e t   i s   s u b j e c t e d   to  t h e   n i c k e l  

e l e c t r o p l a t i n g   as  m e n t i o n e d   a b o v e ,   t he   n i c k e l - e l e c t r o -  

p l a t e d   s t a i n l e s s   s t e e l   s h e e t   i s   i m m e d i a t e l y  

e l e c t r o p l a t e d   w i t h   g o l d ,   s i l v e r   or  p a l l a d i u m   or  an  a l l o y  

t h e r e o f .   The  e l e c t r o p l a t i n g   p r o c e d u r e   may  b e  

c o n v e n t i o n a l .   U s u a l l y ,   t h e   e l e c t r o p l a t i n g   i s   c a r r i e d  

o u t   a t   a  t e m p e r a t u r e   of  20  to   65°C  a t   a  c a t h o d e   c u r r e n t  

d e n s i t y   of  0 .5   to  18  A/dm2  f o r   one  s e c o n d   to   two  m i n u t e s  

by  u s i n g   t h e   s t a i n l e s s   s t e e l   s h e e t   as  t h e   c a t h o d e   and  a  

n i c k e l   p l a t e   as  t h e   a n o d e .   The  e l e c t r o p l a t i n g   of  g o l d  

may  be  c a r r i e d   o u t   p r e f e r a b l y   by  u s i n g   an  e l e c t r o p l a t i n g  

s o l u t i o n   c o n t a i n i n g   a b o u t   80  to   140  g / l   of  c i t r i c   a c i d ,  

a b o u t   80  to   140  g / ¿   of  s o d i u m   c i t r a t e ,   a b o u t   15  t o  

4 0  g / l   of  n i c k e l   s u l f a m a t e   and  a b o u t   4  to   10  g / 1   o f  

p o t a s s i u m   g o l d   c y a n i d e   and  m a i n t a i n e d   a t   a  t e m p e r a t u r e  
of  40  to  65°C .   The  e l e c t r o p l a t i n g   of  s i l v e r   o r  

p a l l a d i u m   i s   p r e f e r a b l y   c a r r i e d   o u t   a t   a  t e m p e r a t u r e   o f  

20  to  3 0 ° C .  

The  a m o u n t   d e p o s i t e d   of  g o l d ,   s i l v e r ,   p a l l a d i u m   o r  

a n  a l l o y   t h e r e o f   i s   i m p o r t a n t   in  t h e   p r e s e n t   i n v e n t i o n .  

N a m e l y ,   t h e   a m o u n t   d e p o s i t e d   i s   so  s m a l l   t h a t   a  c o l o r  

t o n e   i n t e r m e d i a t e   b e t w e e n   t h e   c o l o r   t o n e   b e f o r e  p l a t i n g  



and  t h e   c o l o r   t o n e   of  g o l d ,   s i l v e r ,   p a l l a d i u m   or   a n  

a l l o y   t h e r e o f   is   p r o d u c e d   on  the   p l a t e d   s u r f a c e .  

S u p p o s i n g   t h a t   a  u n i f o r m   f i l m   of  t h e   m e t a l   or   a l l o y   i s  

f o r m e d   by  p l a t i n g ,   t h e   a m o u n t   d e p o s i t e d   of  t h e   m e t a l   o r  

a l l o y   i s   c o n t r o l l e d   so  t h a t   t he   t h i c k n e s s   of  t h e   g o l d   o r  

p a l l a d i u m   f i l m   is   30  to   500  Å,  p r e f e r a b l y   50  to  300  Å,  

and  t h e   t h i c k n e s s   of  t h e   s i l v e r   f i l m   i s   50  to   2000  Å,  

p r e f e r a b l y   100  to  1 0 0 0  Å   ( a c t u a l l y ,   no  u n i f o r m   f i l m   i s  

f o r m e d   b u t   t he   m e t a l   or  a l l o y   i s   d e p o s i t e d   in  t h e   f o r m  

of  s p o t s ) .  

W h e n  t h e   t h u s - o b t a i n e d   s t a i n l e s s   s t e e l   hoop  1  w h i c h  

has   b e e n   p r i n t e d   w i t h   t h e   r e s i s t   p a i n t   2  and  on  w h i c h  

t h e   u n d e r g r o u n d   p l a t i n g   4  f o r   s o l d e r i n g   has   been   f o r m e d  

is   p a s s e d   t h r o u g h   a  b a t h   of  a  s o l d e r i n g   m e l t   s e t   at   a  

t e m p e r a t u r e   of  230  to  2 5 0 ° C ,   c o n i c a l   p r o j e c t i o n s   5  of  a  

s o l d e r   h a v i n g   a  d i a m e t e r   of  1  mm  and  a  h e i g h t   of  0 . 12   t o  

0 . 1 5   mm  a r e   c o n t i n u o u s l y   f o r m e d   on  t h e   s u r f a c e   of  t h e  

s t a i n l e s s   s t e e l   hoop  1  in  a  momen t ,   as  shown  in  F i g .   3 ,  

w h e r e b y   t h e   c o n t a c t i n g   p o r t i o n   of  t he   e l e c t r i c   c o n t a c t  

member   of  t he   p r e s e n t   i n v e n t i o n   i s   f o r m e d .  

A c c o r d i n g   to   t h e   i n t e n d e d   u s e ,   t h e   r e s i s t   p a i n t   2 

i s   r e m o v e d   f rom  t h e   t h u s - o b t a i n e d   s t a i n l e s s   s t e e l   p l a t e  

to  e x p o s e   t he   t e x t u r e   of  t h e   s t a i n l e s s   s t e e l   s h e e t   1  a n d  

t h e   s h e e t   i s   t h e n   s u b j e c t e d   to   t h e   p u n c h i n g   o p e r a t i o n .  

When  t h e   i n s u l a t i n g   f u n c t i o n   of  t h i s   r e s i s t   p a i n t   i s  

u t i l i z e d ,   t he   p a i n t   i s   n o t   p e e l e d   b u t   t he   s t a i n l e s s  

s t e e l   s h e e t   1  i s   d i r e c t l y   s u b j e c t e d   to  t h e   p u n c h i n g  

o p e r a t i o n   and  b u i l t   as  a  c o n t a c t i n g   p o r t i o n   i n t o   a n  

e l e c t r o n i c   m a c h i n e .  

A c c o r d i n g   to  t h e   a b o v e - m e n t i o n e d   p r o c e s s ,  

c o n t a c t i n g   p o r t i o n s   of  a  s o l d e r   can  be  e a s i l y   f o r m e d   i n  

an  o p t i o n a l   s h a p e   and  a r r a n g e m e n t   on  t he   s t a i n l e s s   s t e e l  

s h e e t   by  c h a n g i n g   t h e   p r i n t i n g   p a t t e r n .  

S i n c e   t he   c o n t a c t i n g   p o r t i o n   of  t h e   e l e c t r i c  

c o n t a c t   member  o b t a i n e d   b y  p u n c h i n g   t he   s t a i n l e s s   s t e e l  

s h e e t   h a v i n g   p r o j e c t i o n s   of  a  s o l d e r   i s   f o r m e d   of  a  

c h e a p   a l l o y  s o l d e r ,   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,  



t h e   c o s t   of  e l e c t r i c   c o n t a c t s   s u c h   as  k e y b o a r d  d o r  a a t t i s  

or  m o v a b l e   c o n t a c t s   of  c a m e r a s ,   w h i c h   a r e   u s e d   in  l a r g e  

q u a n t i t i e s   in  t h e   f i e l d   of  e l e c t r o n i c   i n d u s t r y ,   can  b e  

g r e a t l y   r e d u c e d .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

d e t a i l   w i t h   r e f e r e n c e   to   t h e   f o l l o w i n g   e x a m p l e s .  

E x a m p l e   1 

A  s t a i n l e s s   s t e e l   hoop  of  SUS-304   h a v i n g   a  

t h i c k n e s s   of  0 .1   mm,  a  w i d t h   of  10  mm  and  a  l e n g t h   o f  

1200  m  was  s u b j e c t e d   to   p a r t i a l   s o l d e r i n g   f o r   f o r m i n g  

c o n t a c t i n g   p o r t i o n s   t h r o u g h   t h e   f o l l o w i n g   s t e p s .  

(1)  M a s k i n g   P r i n t i n g   S t e p  
The  s t a i n l e s s   s t e e l   hoop   was  m a s k - p r i n t e d   w i t h  

an  u l t r a v i o l e t   r a y - c u r a b l e   r e s i s t   p a i n t   so  t h a t   c i r c u l a r  

n o n - p r i n t e d   p o r t i o n s   h a v i n g   a  d i a m e t e r   of   1 .5   mm  w e r e  

f o r m e d   a t   i n t e r v a l s   of  14  mm  in  t h e   c e n t r a l   p o r t i o n   o f  

t h e   s t a i n l e s s   s t e e l   h o o p ,   and  t h e   b a c k   s u r f a c e   w a s  

e n t i r e l y   p r i n t e d .  

(2)  A l k a l i   E l e c t r o l y t i c   D e g r e a s i n g   S t e p  

A  c o m m e r c i a l l y   a v a i l a b l e   a l k a l i   d e g r e a s i n g  

s o l u t i o n   was  h e a t e d   a t   70  to   80°C  in  a  s t a i n l e s s   s t e e l  

t a n k ,   and  t h e   s t a i n l e s s   s t e e l   hoop   was  p a s s e d   t h r o u g h  

t h e   d e g r e a s i n g   s o l u t i o n   in  t he   t a n k   in  s u c c e s s i o n   t o  

e f f e c t   t h e   p r i m a r y   d e g r e a s i n g .   T h e n ,   in  t h e   a l k a l i  

d e g r e a s i n g   s o l u t i o n   m a i n t a i n e d   a t   40  to   60°C ,   d i r e c t  

c u r r e n t   e l e c t r o l y t i c   d e g r e a s i n g   was  c a r r i e d   o u t   b y  

a p p l y i n g   a  v o l t a g e   of  6  v o l t s   and  u s i n g   a  s t a i n l e s s  

s t e e l   s h e e t   as  t h e   a n o d e   and  t h e   a b o v e - m e n t i o n e d  

s t a i n l e s s   s t e e l   hoop   as  t h e   c a t h o d e .  

(3)  F i r s t   A c t i v a t i o n   T r e a t m e n t   S t e p  

T h e n ,   t h e   s t a i n l e s s   s t e e l   hoop   was  p a s s e d  

t h r o u g h   an  a c t i v a t i n g   s o l u t i o n   f o r m e d   by  a d d i n g   0.2%  b y  

w e i g h t   of  a  n o n i o n i c   s u r f a c e   a c t i v e   a g e n t   s u c h   a s  

p o l y e t h y l e n e   g l y c o l   a l k y l   e t h e r   or   p o l y e t h y l e n e   g l y c o l  

f a t t y   a c i d   e s t e r   or   an  a m p h o t e r i c   s u r f a c e   a c t i v e   a g e n t  

and  0.1%  by  w e i g h t   of  an  a m i n e   t y p e   a n t i - c o r r o s i v e   a g e n t  

( A r m o h i b o o   28  s u p p l i e d   by  L i o n - A r m a r   Co . )   to   a  m i x e d  



a c i d   c o m p r i s i n g   20%  by  v o l u m e   of   h y d r o c h l o r i c   a c i d   (35% 

s o l u t i o n ) ,   10%  by  v o l u m e   of  s u l f u r i c   a c i d   (85% 

s o l u t i o n ) ,   10%  by  w e i g h t   of   c i t r i c   a c i d   ( p o w d e r ) ,   1%  b y  

v o l u m e   of  a c e t i c   a c i d   (90%  s o l u t i o n ) ,   5%  by  v o l u m e   o f  

n i t r i c   a c i d   (68%  s o l u t i o n )   and  5%  by  w e i g h t   o f  

N - m e t h y l - 2 - p y r r o l i d o n e   u n d e r   i r r a d i a t i o n   w i t h   u l t r a s o n i c  

w a v e s   of   600  W,  w h e r e b y   t h e   o x i d e s   and  i m p u r i t i e s   w e r e  

r e m o v e d   f rom  t h e   n o n - p r i n t e d   p o r t i o n s   of  t h e   s t a i n l e s s  

s t e e l   h o o p .  

(4)  C a t h o d i c   E l e c t r o l y t i c   A c t i v a t i o n   S t e p  

A  s o l u t i o n   f o r m e d   by  a d d i n g   0.2%  by  w e i g h t   o f  

t h e   same  n o n i o n i c   or  a m p h o t e r i c   s u r f a c e   a c t i v e   a g e n t   a s  

d e s c r i b e d   above   and  0.1%  by  w e i g h t   of   t h e   s a m e  

a n t i - c o r r o s i v e   a g e n t   as  d e s c r i b e d   a b o v e   to   a  m i x e d   a c i d  

c o m p r i s i n g   10%  by  v o l u m e   of   p h o s p h o r i c   a c i d   (85% 

s o l u t i o n ) ,   10%  by  v o l u m e   of   s u l f u r i c   a c i d   (85% 

s o l u t i o n ) ,   10%  by  v o l u m e   of   n i t r i c   a c i d   (70%  s o l u t i o n ) ,  

5%  by  w e i g h t   of  c i t r i c   a c i d   ( p o w d e r ) ,   1%  by  v o l u m e   o f  

a c e t i c   a c i d   (90%  s o l u t i o n )   and  5%  by  w e i g h t   o f  

N - m e t h y l - 2 - p y r r o l i d o n e   was  h e a t e d   a t   6 0 ° C ,   and  t h e  

s t a i n l e s s   s t e e l   hoop   was  p a s s e d   t h r o u g h   t h e   s o l u t i o n   b y  

a p p l y i n g   a  v o l t a g e   of  4  v o l t s   b e t w e e n   t h e   s t a i n l e s s  

s t e e l   h o o p   as  t h e   c a t h o d e   and   a  p l a t i n u m - d e p o s i t e d  

t i t a n i u m   p l a t e   as  t h e   a n o d e ,   w h e r e b y   t h e   n o n - p r i n t e d  

p o r t i o n s   of  t h e   s t a i n l e s s   s t e e l   hoop   w e r e   a c t i v a t e d .  

(5)  Gold  P l a t i n g   S t e p  

Gold  p l a t i n g   was  c a r r i e d   o u t   f o r   3  s e c o n d s   i n  

a  p l a t i n g   s o l u t i o n   c o m p r i s i n g   120  g /1   c i t r i c   a c i d ,  

120  g / l   of   s o d i u m   c i t r a t e ,   30  g / l   of  n i c k e l   s u l f a m a t e  

and  8  g / l   of  p o t a s s i u m   g o l d   c y a n i d e   a t   a  c u r r e n t   d e n s i t y  

of  10  to   3  A/dm2  a t   a  p l a t i n g   s o l u t i o n   t e m p e r a t u r e   o f  

35°C  by  u s i n g   t he   s t a i n l e s s   s t e e l   hoop  as  t h e   c a t h o d e  

and  a  p l a t i n u m - p l a t e d   t i t a n i u m   p l a t e   as  t h e   a n o d e .  

A  g o l d - n i c k e l   a l l o y   l a y e r   h a v i n g   a  t h i c k n e s s  

of  0 . 0 1   µm  was  f o r m e d   as  an  u n d e r g r o u n d   p l a t i n g   l a y e r  

f o r   s o l d e r i n g   on  t h e   n o n - p r i n t i n g   p o r t i o n s   of   t h e  

s t a i n l e s s   s t e e l   h o o p .  



(6)  S o l d e r i n g   S t e p  

A  s o l d e r   c o m p r i s i n g   60%  of  t i n ,   36%  of  l e a d ,  

2%  of  s i l v e r   and  2%  of   a n t i m o n y   was  m e l t e d   a t   230°C  in  a  

s o l d e r i n g   t a n k ,   and  t h e   s t a i n l e s s   s t e e l   hoop  was  p a s s e d  

t h r o u g h   t he   s o l d e r i n g   t a n k   fo r   an  i m m e r s i o n   t i m e   of  3 

s e c o n d s ,   w h e r e b y   a  s t a i n l e s s   s t e e l   hoop  h a v i n g   c o n i c a l  

p r o j e c t i o n s   of  t h e   s o l d e r   h a v i n g   a  b o t t o m   d i a m e t e r   o f  

1 .5  mm  and  a  c e n t r a l   h e i g h t   of  0 . 12   mm,  as  c o n t a c t i n g  

p o r t i o n s   a r r a n g e d   c o n t i n u o u s l y ,   was  o b t a i n e d .  

E x a m p l e   2 

A  s t a i n l e s s   s t e e l   hoop  of  SUS-304   h a v i n g   a  

t h i c k n e s s   of  0 . 1 5   mm,  a  w i d t h   of  15  mm  and  a  l e n g t h   o f  

7CO  mm  was  s u b j e c t e d   to   p a r t i a l   s o l d e r i n g   f o r   f o r m i n g  

c o n t a c t i n g   p o r t i o n s   t h r o u g h   t he   f o l l o w i n g   s t e p s .  

(1)  P r e s s i n g   S t e p  

The  s t a i n l e s s   s t e e l   hoop  was  s u b j e c t e d   to  t h e  

p r e s s i n g   o p e r a t i o n   u s i n g   a  mold  so  t h a t   r e c e s s e s   h a v i n g  

a  w i d t h   of  2  mm,  a  l e n g t h   of  5  mm  and  a  d e p t h   of  0 .1   mm 

were   f o r m e d   a t   i n t e r v a l s   of   10  mm  in  t h e   c e n t r a l   p o r t i o n  

of  t he   s t a i n l e s s   s t e e l   h o o p .  

(2)  M a s k i n g   P r i n t i n g   S t e p  

The  s t a i n l e s s   s t e e l   hoop  f rom  t h e   s t e p   (1)  w a s  

c o n t i n u o u s l y   m a s k - p r i n t e d   w i t h   an  u l t r a v i o l e t  

r a y - c u r a b l e   r e s i s t   p a i n t   so  t h a t   o n l y   t h e   i n n e r   f a c e s   o f  

the   r e c e s s e s   h a v i n g   a  w i d t h   of  2  m  and  a  l e n g t h   of  5  mm 

were   f o r m e d   i n t o   n o n - p r i n t e d   p o r t i o n s ,   and  t h e   b a c k  

s u r f a c e   of  t h e   s t a i n l e s s   s t e e l   hoop  was  e n t i r e l y  

p r i n t e d .  

(3)  A l k a l i   E l e c t r o l y t i c   D e g r e a s i n g   S t e p  
The  a l k a l i   e l e c t r i c   d e g r e a s i n g   t r e a t m e n t   w a s  

c a r r i e d   o u t   in  t h e   same  m a n n e r   as  d e s c r i b e d   i n  

E x a m p l e   1 .  

(4)  F i r s t   A c t i v a t i o n   T r e a t m e n t   S t e p  

The  f i r s t   a c t i v a t i o n   t r e a t m e n t   was  c a r r i e d   o u t  

in  t h e   same  m a n n e r   as  d e s c r i b e d   in  E x a m p l e   1 .  

(5)  C a t h o d i c   E l e c t r o l y t i c   A c t i v a t i o n   T r e a t m e n t  

S t e p  



The  c a t h o d i c   e l e c t r o l y t i c   a c t i v a t i o n   t r e a t m e n t  

was  c a r r i e d   o u t   in  t h e   same  m a n n e r   as  d e s c r i b e d   i n  

E x a m p l e   1 .  

(6)  N i c k e l   P l a t i n g   S t e p  
F l a s h   p l a t i n g   was  c a r r i e d   ou t   a t   a  c u r r e n t  

d e n s i t y   of   6  A/dm2  f o r   15  s e c o n d s   a t   a  p l a t i n g   s o l u t i o n  

t e m p e r a t u r e   of  50°C  in  a  p l a t i n g   s o l u t i o n   c o m p r i s i n g  

300  g / l   of  n i c k e l   s u l f a t e ,   40  g / l   of  n i c k e l   c h l o r i d e   a n d  

30  g / l   of  b o r i c   a c i d   by  u s i n g   t h e   s t a i n l e s s   s t e e l   h o o p  

as  t h e   c a t h o d e   and  a  n i c k e l   p l a t e   as  t h e   a n o d e .  

(7)  Gold   N i c k e l   A l l o y   P l a t i n g   s t e p  

P l a t i n g   was  c a r r i e d   o u t   a t   a  c u r r e n t   d e n s i t y  

of   10  to   3  A/dm2  f o r   2  s e c o n d s   a t   a  p l a t i n g   s o l u t i o n  

t e m p e r a t u r e   of  45°C  in  a  p l a t i n g   s o l u t i o m   c o m p r i s i n g  

120  g / t   of   c i t r i c   a c i d ,   120  g / t   of  s o d i u m   c i t r a t e ,  

30  g / l   c f   n i c k e l   s u l f a m a t e   and  8  g / l   of  p o t a s s i u m   g o l d  

c y a n i d e   by  u s i n g   t h e   s t a i n l e s s   s t e e l   hoop  as  t h e   c a t h o d e  

and  a  p l a t i n u m - d e p o s i t e d   t i t a n i u m   s h e e t   as  t h e   a n o d e .  

A  g o l d - n i c k e l   a l l o y   p l a t i n g   l a y e r   h a v i n g   a  

t h i c k n e s s   of  0 . 0 0 7   um  was  t h u s   f o r m e d   as  an  u n d e r c o a t i n g  

l a y e r   f o r   s o l d e r i n g   in  t h e   n o n - p r i n t e d   p o r t i o n s   of   t h e  

s t a i n l e s s   s t e e l   h o o p .  

(8)  P a i n t - P e e l l i n g   S t e p  

The  s t a i n l e s s   s t e e l   hoop  was  p a s s e d   t h r o u g h   a  

s o l u t i o n   c o m p r i s i n g   40%  of   m e t h y l e n e   d i c h l o r i d e   and  3% 

of  f o r m i c   a c i d   and  m a i n t a i n e d   a t   35°C  f o r   an  i m m e r s i o n  

t i m e   of  30  s e c o n d s ,   w h e r e b y   t h e   u l t r a v i o l e t   r a y - c u r a b l e  

r e s i s t   p a i n t   was  p e e l d .  

(9)  S o l d e r i n g   S t e p  

A  s o l d e r   c o m p r i s i n g   88%  of  t i n ,   2%  of   s i l v e r ,  

10%  of   l e a d   and  2%  of  a n t i m o n y   was  m e l t e d   a t   240°C  in  a  

s o l d e r i n g   t a n k ,   and  t h e   s t a i n l e s s   s t e e l   hoop  was  p a s s e d  

t h r o u g h   t h e   s o l d e r i n g   t a n k   f o r   an  i m m e r s i o n   t i m e   o f  

3  s e c o n d s ,   w h e r e b y   a  s t a i n l e s s   s t e e l   hoop  h a v i n g   c o n t a c t -  

i n g   p o r t i o n s   h a v i n g   a  t h i c k n e s s   of  0 . 1 6   to  0 .2   mm,  w h i c h  

w e r e   c o n t i n u o u s l y   f o r m e d   o n l y   on  t h e   r e c e s s e s   h a v i n g   a  

w i d t h   of  2  mm,  a  l e n g t h   of   5  mm  and  a  d e p t h   of   0 . 1   mm, 



was  o b t a i n e d .  

The  p r o j e c t i n g   c o n t a c t i n g   p o r t i o n s   of  t h e  

s i l v e r - i n c o r p o r a t e d   a l l o y   s o l d e r   of  t h e   s t a i n l e s s   s t e e l  

hoop  p r e p a r e d   t h r o u g h   the   a b o v e - m e n t i o n e d   s t e p s   h a d  

e x c e l l e n t   p r o p e r t i e s   d e s c r i b e d   b e l o w .  

(A)  E l e c t r i c a l   C o n d u c t i v i t y  

The  e l e c t r i c a l   c o n d u c t i v i t y   of  t h e  

c o n t a c t i n g   p o r i t o n   of  t h e   s i l v e r - i n c o r p o r a t e d   a l l o y  

s o l d e r   c o r r e s p o n d e d   to   a b o u t   14%  of  t h e   e l e c t r i c  

c o n d u c t i v i t y   of  c o p p e r ,   w h i c h   was  s u b s t a n t i a l l y   e q u a l   t o  

t h e   e l e c t r i c   c o n d u c t i v i t y   of   i r o n   c o r r e s p o n d i n g   to   1 4 . 8 %  

of  t h e   e l e c t r i c a l   c o n d u c t i v i t y   of   c o p p e r .   T h u s ,   i t   w a s  

c o n f i r m e d   t h a t   t h e   c o n t a c t   p o r t i o n   c o u l d   be  e f f e c t i v e l y  

u s e d   as  an  e l e c t r i c   c o n t a c t .  

(B)  H a r d n e s s  

The  c o n t a c t i n g   p o r t i o n   had  a  V i c k e r s  

h a r d n e s s   of  a b o u t   42,  w h i c h   i s   h i g h e r   t h a n   t h e   V i c k e r s  

h a r d n e s s   of  p u r e   g o l d   (25)  b u t   l o w e r   t h a n   t h e   V i c k e r s  

h a r d n e s s   of  a  g o l d - n i c k e l   a l l o y   p l a t i n g   ( a b o u t   1 2 0 ) .  

A l t h o u g h   t h e   a l l o w a b l e   t h i c k n e s s   of  t h e   g o l d - n i c k e l  

p l a t i n g   l a y e r   i s   a b o u t   1  um,  t h e   s o l d e r   l a y e r   of  t h e  

p r e s e n t   i n v e n t i o n   can  be  a p p l i e d   in  a  t h i c k n e s s   of   30  

to  100  µm  to  t h e   c o n t a c t i n g   p o r t i o n ,   w h e r e b y   t h e  

c o n t a c t i n g   p o r t i o n   w h i c h   i s   e x c e l l e n t   in  t h e   a b r a s i o n  

r e s i s t a n c e   o v e r   t h e   c o n v e n t i o n a l   g o l d - c l a d   o r  

g o l d - p l a t e d   c o n t a c t i n g   p o r t i o n   can   be  f o r m e d .  



1.  An  e l e c t r i c   c o n t a c t   member  c o m p r i s i n g   a  t h i n  

s h e e t   of  a  s t a i n l e s s   s t e e l   and  a  p r o j e c t i o n   of   a  

t i n - l e a d   a l l o y   s o l d e r   f o r m e d   on  t h e   s u r f a c e   of   t h e   t h i n  

s h e e t   as  a  c o n t a c t i n g   p o r t i o n .  

2.  An  e l e c t r i c   c o n t a c t   member  a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   s a i d   e l e c t r i c   c o n t a c t   member   i s   made  b y  

c u t t i n g   a  t h i n   s t a i l e s s   s t e e l   s h e e t   h a v i n g   p r o j e c t i o n s  

of  t h e   t i n - l e a d   a l l o y   s o l d e r   in  t h e   fo rm  of  s p o t s .  

3.  An  e l e c t r i c   c o n t a c t   member  a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   s a i d   e l e c t r i c   c o n t a c t   member   i s   made  b y  

c u t t i n g   a  t h i n   s t a i n l e s s   s t e e l   s h e e t   h a v i n g   p r o j e c t i o n s  

of   t h e   t i n - l e a d   a l l o y   s o l d e r   in  t h e   form  of   s t r i p e s .  

4.  An  e l e c t r i c   c o n t a c t   member   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   an  u l t r a - t h i n   p l a t i n g   l a y e r   o f   a  m e t a l  

s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of   g o l d ,   s i l v e r   a n d  

p a l l a d i u m ,   or   an  a l l o y   s e l e c t e d   f rom  t h e   g r o u p  

c o n s i s t i n g   of   g o l d - ,   s i l v e r -   or   p a l l a d i u m - c o n t a i n i n g  

a l l o y s   i s   f o r m e d   b e t w e e n   t h e   s t a i n l e s s   s t e e l   s h e e t   a n d  

t h e   t i n - l e a d   t y p e   s o l d e r   p r o j e c t i o n .  

5.  A  p r o c e s s   f o r   m a k i n g   an  e l e c t r i c   c o n t a c t  

member   c o m p r i s i n g   a  t h i n   s h e e t   of  a  s t a i n l e s s   s t e e l   a n d  

a  p r o j e c t i o n   of   a  t i n - l e a d   a l l o y   s o l d e r   f o r m e d   on  t h e  

s u r f a c e   o f  t h e   t h i n   s h e e t   as  a  c o n t a c t i n g   p o r t i o n ,   w h i c h  

c o m p r i s e s   t h e   s t e p s   o f :  

p r i n t i n g   a  s t a i n l e s s   s t e e l   s h e e t   w i t h   a  

r e s i s t   p a i n t   h a v i n g   a  d e s i r e d   p a t t e r n ,  

e l e c t r o p l a t i n g   t h e   s t a i n l e s s   s t e e l   s h e e t  

w i h t   a  m e t a l   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   o f   g o l d ,  

s i l v e r   and  p a l l a d i u m ,   and  a l l o y s   of  t h e s e   m e t a l s ,  

d i p p i n g   t h e   e l e c t r o p l a t e d   s t a i n l e s s   s t e e l  

s h e e t   in   a  b a t h   o f  a   t i n - l e a d   a l l o y   s o l d e r   m e l t   w h e r e b y  

p r o j e c t i o n s   of   t h e   t i n - l e a d   t y p e   s o l d e r   in  t h e   f o rm  o f  

s p o t s   or   s t r i p e s  a r e   f o r m e d   on  t h e   s t a i n l e s s   s t e e l  

s h e e t ,   and  t h e n  

c u t t i n g   t h e   s t a i l e s s   s t e e l   s h e e t   i n t o  

e l e c t r i c   c o n t a c t   m e m b e r s .  



6.  A  p r o c e s s   a c c o r d i n g   t o   c a l i m   5,  w h e r e i n  t h e  

e l e c t r o p l a t i n g   of  t h e   r e s i s t - f o r m e d   s t a i n l e s s   s t e e l   s h e e t  

i s   c a r r i e d   o u t   to   an  e x t e n t   s u c h   t h a t   t h e   r e s u l t i n g  

p l a t e d   s t a i n l e s s   s t e e l   e x h i b i t s   a  c o l o r   t o n e   i n t e r m e d i a t e  

b e t w e e n   t h e   c o l o r   t o n e   of  t h e   u n e l e c t r o p l a t e d   s t a i n l e s s  

s t e e l   and  t h e   c o l o r   t o n e   of  t h e   g o l d ,   s i l v e r ,   p a l l a d i u m  

or  a l l o y   t h e r e o f   u s e d .  

7.  A  p r o c e s s   a c c o r d i n g   to   t h e   c l a i m   5,  w h e r e i n ,  

p r i o r   to   t h e   e l e c t r o p l a t i n g  w i t h  g o l d ,   s i l v e r ,   p a l l a d i u m  

or  t h e i r   a l l o y s ,   t h e   r e s i s t - f o r m e d   s t a i n l e s s   s t e e l   s h e e t  

i s   e l e c t r o p l a t e d   w i t h   n i c k e l .  

8.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   7,  w h e r e i n   t h e  

e l e c t r o p l a t i n g   w i t h   n i c k e l   i s   c a r r i e d   o u t   t o  a n   e x t e n t  

s u c h   t h a t   t h e   r e s u l t i n g   n i c k e l - p l a t i n g   s t a i n l e s s   s t e e l  

e x h i b i t s   a  c o l o r   t o n e   i n t e r m e d i a t e   b e t w e e n   t h e   c o l o r  

t o n e   of  t h e   u n e l e c t r o p l a t e d   s t a i n l e s s   s t e e l   and  t h e  

c o l o r   t o n e   of  n i c k e l .  
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