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THIS  INVENTION  r e l a t e s   to   a  g o l d   a l l o y .   T h e  

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

j e w e l l e r y ,   c o i n s   or   g o l d   b a r s .  

The  q u a l i t y   of  f i n e   g o l d   j e w e l l e r y ,   c o i n s   a n d  

s m a l l   b a r s   i s   a d v e r s e l y   a f f e c t e d   by  t h e   m e t a l ' s   m a l l e -  

a b i l i t y   and  low  h a r d n e s s   w h i c h   make  i t s   w e a r   r e s i s t a n c e  

v e r y   low.   When  g o l d   i s   u s e d   f o r   j e w e l l e r y   i t   i s   t h u s  

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

z i n c ,   n i c k e l   and  p a l l a d i u m .   The  r e s u l t a n t   i m p r o v e m e n t  

in  m e c h a n i c a l   and  w e a r   p r o p e r t i e s   i s   a c c o m p a n i e d   b y  

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

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

c r a c k i n g   in  a l l o y s   w i t h   l e s s   t h a n   583  m i l l e s i m a l   f i n e -  

n e s s   (14  c a r a t ) .   The  u s e   of  a l l o y s   h a s   t h e   a d v a n t a g e ,  

h o w e v e r ,   of  a l l o w i n g   v a r i o u s   c o l o u r s   to   be  p r o d u c e d   b y  

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



The  i n t r i n s i c   v a l u e   of   j e w e l l e r y   i s   s o m e t i m e s  

an  i m p o r t a n t   f a c t o r   and  in   Hong  Kong ,   f o r   e x a m p l e ,   s o -  

c a l l e d   ' 2 4 - c a r a t '   j e w e l l e r y   i s   v e r y   p o p u l a r   and   t h i s  

m u s t   h a v e   a  m i l l e s i m a l   f i n e n e s s   of   a t   l e a s t   990 .   T h e r e  

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

p o s s e s s e s   an  a c c e p t a b l e   c o l o u r   and   good   c h e m i c a l   and   m e -  

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

g o l d s m i t h ' s   p r o c e d u r e s   s u c h   as   s o l d e r i n g ,   b e n d i n g ,   c a s t -  

i n g ,   r o l l i n g   and  d r a w i n g .  

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

g o l d   a l l o y ,   c o n t a i n i n g   g o l d   and   0 .1   t o   4 .0   %  m a s s   b y  

mass   (m/m)  of   t i t a n i u m .   As  i n d i c a t e d   a b o v e ,   t h e   a l l o y  

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

j e w e l l e r y ,   c o i n s   or   g o l d   b a r s .   By  i n c o r p o r a t i o n   o f  

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

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

r e s i s t a n t   t o   a b r a s i o n ,   and  w h i c h   i s   a t   t h e   same  t i m e   o f  

a  h i g h   d e g r e e   of   f i n e n e s s ,   and   of   a  d e s i r a b l e   b r i g h t  

c o l o u r .  

The.   i n v e n t i o n   e x t e n d s   t o   a  m e t h o d   of  m a n u f a c -  

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

m e l t i n g   a  s u i t a b l e   a m o u n t   of   g o l d ;   a n d  

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

s u c h   t h a t   t h e   t i t a n i u m   c o m p r i s e s   0 .1   to   4 . 0  %   m / m .  



The  A p p l i c a n t   h a s   f o u n d   a f t e r   e x t e n s i v e   e x p e r i -  

m e n t a t i o n   t h a t   t i t a n i u m   i s   v e r y   s u i t a b l e   t o   a l l o y   w i t h  

g o l d .   I t   h a s   s o l u b i l i t i e s   of  a b o u t   2 . 2   %  m/m  a t  

1 0 0 0 ° C ,   1.2%  a t   8 0 0 ° C   and   0.5%  a t   5 0 0 ° C .   T h e  

h a r d e n i n g   p h a s e   f o r m e d   in   t h e   s o l i d   s t a t e   i s   Au 4  Ti .  

F u r t h e r m o r e ,   o n e   %  m/m  of  t i t a n i u m   in  g o l d   r e p r e s e n t s  

more   t h a n   4  a t o m i c   %  due   t o   t h e   a t o m i c   w e i g h t s   of   48  a n d  

197  w h i c h   t h e   two   m e t a l s   p o s s e s s   r e s p e c t i v e l y .   F o r t u i -  

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

l i g h t e r   y e l l o w   c o l o u r .  

The  a l l o y   p r e f e r a b l y  h a s   0 . 5   t o   1 . 5   %  m / m  

t i t a n i u m   and   m o s t   p r e f e r a b l y   h a s   1  %  m/m  t i t a n i u m .  

T i t a n i u m   f u l f i l s   t h e   f o l l o w i n g   r e q u i r e m e n t s  

t h a t   an  e f f e c t i v e   h a r d e n i n g   a g e n t   f o r   g o l d   w i t h   a  

m i l l e s i m a l   f i n e s s   of   990  s h o u l d   h a v e :  

a)  be  s o l u b l e   -in  m o l t e n   g o l d   a t   more   t h a n   t h e  

1%  l e v e l ;  

b)  be  s o l u b l e   a t   t h e   1%  l e v e l   in   s o l i d  g o l d   a t  

a  r e a s o n a b l e   s o l u t i o n i s i n g   t e m p e r a t u r e   ( s a y  

8 0 0 ° C ) ;  

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

a  t e m p e r a t u r e   of   a b o u t   5 0 0 ° C ,   w h i c h   h a s   m a n y  

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

h i g h l y   e f f e c t i v e   h a r d e n i n g   a g e n t ;   a n d  

d)  h a v e   an  a t o m i c   w e i g h t   t h a t   i s   much  l o w e r  



t h a n   t h a t   of   g o l d   so  t h a t   1%  m/m  r e p r e s e n t s   a  

g r e a t e r   a t o m i c   %. 

E x p e r i m e n t a l   work  has   b e e n   c a r r i e d   o u t   w h i c h  

shows   t h a t   a  990  f i n e n e s s   A u / T i   a l l o y   p o s s e s s e s   many  o f  

t h e   p r o p e r t i e s   r e q u i r e d   f o r   a p p l i c a t i o n s   in   j e w e l l e r y  

m a n u f a c t u r e .  

An  e x a m p l e  o f   an  a l l o y   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n ,   and   i t s   m e t h o d   of  m a n u f a c t u r e   i s   as  f o l l o w s : -  

99  g r a m s   of   g o l d   t h a t   was  99 .99%  p u r e ,   w a s  

m e l t e d   w i t h   1  g r a m   o f   t i t a n i u m   t h a t   was  99.7%  p u r e   i n  

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

o x y g e n   and   n i t r o g e n   on  h e a t i n g ,   and  i s   n o r m a l l y   c o v e r e d  

w i t h   a  v e r y   t h i n   s k i n   of  o x i d e   a n d / o r   n i t r i d e .   T h i s  

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

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

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

a r e a .  

T h e  g o l d   and   t i t a n i u m   w e r e   h e a t e d   and  m e l t e d  

in  a  c e r a m i c   c r u c i b l e   to   a  t e m p e r a t u r e   of  a b o u t  

1300°C  in   a  m e d i u m   v a c u u m   w h i c h   m u s t   n o t   be  b e t t e r  

t h a n   1 0 - 2   T o r r   o r   e v a p o r a t i o n   of  t h e   m o l t e n   g o l d   w i l l  

o c c u r .   I n s t e a d   of   a  v a c u u m ,   a  h i g h   q u a l i t y   ( 9 9 . 9 9 8 %  

p u r e )   a r g o n   p r o t e c t i v e   a t m o s p h e r e   may  be  u s e d .   T h e  



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

c a r b o n   c r u c i b l e   w i t h   an  i n n e r   c e r a m i c   l i n i n g .  

The  m e l t   was  c a s t   i n t o   a  c a r b o n   m o u l d   a t  

4 0 0 ° C ,   a g a i n   in   a  m e d i u m   v a c u u m .  

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

t u r e   of   a b o u t   8 0 0 ° C   f o r   30  to   60  m i n u t e s   f o r   s o l u t i o -  

n i s i n g   t o   t a k e   p l a c e .   T h i s   was  a l s o   d o n e   in   a  v a c u u m .  

The  s o f t   a l l o y   o b t a i n e d   a f t e r   s o l u t i o n i s i n g  

was  t h e n   h a r d e n e d   by  b e i n g   h e l d   a t   a  t e m p e r a t u r e   o f  

a b o u t   5000C  f o r   a b o u t   60  m i n u t e s .   A f t e r   h a r d e n i n g   i n  

t h i s   m a n n e r   t h e   i n g o t   had  a  h a r d n e s s   of   180  HV  0 . 5 .  

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

i n c r e a s e d   by  up  t o   300  HV  0 .5   by  c o l d - w o r k i n g .   R e d u c -  

t i o n   t o   q u a r t e r   of   t h e   o r i g i n a l   t h i c k n e s s   by  r o l l i n g   i s  

t o l e r a t e d   b e t w e e n  s o l u t i o n i s i n g   t r e a t m e n t s .  



1.  A  g o l d   a l l o y   c o n t a i n i n g   f r o m   0 . 1   t o   4  %  m /m 

t i t a n i u m ,   t h e   b a l a n c e   b e i n g   g o l d .  

2.  The  a l l o y   c l a i m e d   i n   C l a i m   1  i n   w h i c h   t h e   t i -  

t a n i u m   i s   0 . 5   t o   1 .5   %  m / m .  

3.  The  a l l o y   c l a i m e d   i n   C l a i m   1  c o n t a i n i n g   1  %  m / m  

t i t a n i u m ,   t h e   b a l a n c e   b e i n g   g o l d .  

4.  An  i t e m   of   j e w e l l e r y   w h i c h   i s   o f   an  a l l o y   a s  

c l a i m e d   i n   any  one  of  t h e   p r e c e d i n g   c l a i m s .  

5.  A  c o i n   w h i c h   i s   o f   an  a l l o y   as   c l a i m e d   i n   a n y  

one   of   C l a i m s   1  t o   3 .  

6.  A  g o l d   b a r   w h i c h   i s   o f   an  a l l o y   a s   c l a i m e d   i n  

any   one   of   C l a i m s   1  t o   3 .  

7.  A  m e t h o d   of  m a n u f a c t u r i n g   a  g o l d   a l l o y   w h i c h  

i n c l u d e s  

m e l t i n g   a  s u i t a b l e   a m o u n t   of   g o l d ;   a n d  

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

s u c h   t h a t   t h e   t i t a n i u m   c o m p r i s e s   0 .1   t o   4 . 0   %  m / m .  



8.  The  m e t h o d   c l a i m e d   i n   C l a i m   7,  in   w h i c h  t h e  

t i t a n i u m   i s   d i s s o l v e d   in   t h e   g o l d   in   a  v a c u u m .  

9.  The  m e t h o d   c l a i m e d   in   C l a i m   7,  in   w h i c h   t h e  

t i t a n i u m   i s   d i s s o l v e d   in   t h e   g o l d   u n d e r   an  i n e r t   a t m o s -  

p h e r e .  

10.   The  m e t h o d   c l a i m e d   in   C l a i m   7,  in   w h i c h   t h e  

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

11.   The  m e t h o d   c l a i m e d   i n   C l a i m   7,  i n   w h i c h   t h e  

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

a  t e m p e r a t u r e   of   a b o u t   800°C  and   h e l d   a t   t h i s   t e m p e r a -  

t u r e   f o r   a b o u t   30  t o   60  m i n u t e s .  

12.  The  m e t h o d   c l a i m e d   in   C l a i m   7,  w h i c h   i n c l u d e s  

age   h a r d e n i n g   a t   a  t e m p e r a t u r e   of  a b o u t   5 0 0 ° C   f o r   a  

p e r i o d   of  a b o u t   60  m i n u t e s .  
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