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GOLD ALLOY CLAD PRODUCTS 

Jerry C. La Plante, Hempstead, Long Island, N.Y, as 
signor to Aloys Unlimited Inc., Melville, N.Y. 

Filed Jan. 28, 1965, Ser. No. 428,750 
5 Claims, (Cl. 29-196) 

This application is a continuation-in-part of my co 
pending application entitled, Gold Aloy Cladding, Serial 
No. 183,384, filed March 29, 1962, now Patent No. 
3,199,189, and my copending application entitled, Gold 
Aloy Cladding, Serial No. 366,885 filed May 12, 1964, 
which claim processes. This application claims the prod 
luctS. 

This invention relates to means and methods of clad 
ding gold alloys of gold germanium, gold silicon and 
gold silicon germanium on substrates such as nickel, 
nickel iron, Kovar, molybdenum and related materials. 
More specifically, we are referring to gold silicon alloys 

of 1.5% to 7% silicon and gold germanium from 8% to 
15% germanium plus alloys of gold-germanium-silicon 
from 1.5% to 7% silicon and from 5% to 15% ger 
manium. 

It is dificult to achieve good cladding due to the fact 
that the gold alloys do not normally form a good bond 
with the substrate material or even with a gold clad sub 
strate material. 

After many unsuccessful experiments, good results 
were achieved by first leaching the gold alloy to form 
a porous surface layer of gold. This porous layer then 
Will form a good bond with a gold clad substrate, for 
instance by hot rolling. 

Accordingly, a principal object of the invention is to 
provide new and improved products of clad gold alloys 
on a substrate metal. 
Another object of the invention is to provide a new 

and improved product comprising a leached gold alloy 
clad on a metal substrate. 
Another object of the invention is to provide new and 

improved products of clad gold alloys made by the process 
of leaching the gold alloys to form a porous gold layer 
and then bonding said porous layer onto a gold clad 
substrate material. 
Another object of the invention is to provide new 

and improved products of clad gold alloys on metals 
Such as nickel, nickel iron, Kovar, molybdenum, and 
related materials. 

Another object of the invention is to provide new and 
improved products of leached clad gold alloy foils such 
as gold germanium, gold silicon and gold germanium 
onto Substrate metals. 
Another object of the invention is to provide new and 

improved products of clad gold silicon of 1.5% to 7% 
silicon, or gold germanium of 8% to 15% germanium 
or gold silicon germanium of 1.5% to 7% silicon and 
5% to 15% germanium clad onto substrate metals. 
These and other objects of the invention will become 

tEnt from the following specification and drawings of 
Wh1Ch: 

FIGURE 1 is a cross sectional view of a gold silicon 
alloy clad on a metal substrate. 
FIGURE 2 is a cross sectional view of a gold ger 

manium alloy clad on a metal substrate. 
FIGURE 3 is a cross sectional view of a gold silicon 

germanium alloy clad on a metal substrate. 
FIGURE 4 is a cross sectional view of a gold alloy 

clad on a metal substrate. 
The following unsuccessful experiments were made: 
JExample I-Aloy the particular gold eutectic directly 

onto the substrate by “puddling” or melting, using a 
variety of fluxing and reducing conditions. Due to the 
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large thermal expansion diference between the gold 
eutectics and the substrate materials, no adequate bond 
was created with a resulting cracking and peeling at the 
interface. 
Example 2.-Athin alloy gold cladding was put on the 

substrate and then the gold alloy was alloyed directly 
onto the clad surface. This, too, proved unsuccessful 
for the same reasons. 
Example 3-I attempted pressure bonding directly on 

the substrate. Results again were unsuccessful. 
Example 4-Pressure bonding plus heat were employed 

directly on the substrate. This, too, proved unsuccessful. 
Example 5-Pressure bonding plus heat on the thin 

gold clad substrate was attempted. Results were again 
similar. 

It became obvious that a bond must be made at a 
temperature low enough to prevent peeling due to expan 
sion diference. This would entail solid state bonding. 
Conventional techniques of pressure bonding to the base 
metal were unsuccessful. Further work with pressure 
bonding (plus heat) unto pure Au preclad material 
was only partially successful. 

It became apparent that bonding was being prevented 
by the existence of silicon or germanium rich eutectic 
phase-present on the eutectic alloy surface. 

This was eliminated by leaching of the alloy material 
to leach out the silicon or germanium rich phase from 
the surface by immersion in a proper leaching solution 
for an appropriate length of time. For example, if the 
gold silicon alloy is leached for six hours in concen 
trated HF the surface is depleted of the gold silicon phase 
to a depth of approximately .0001 inch. This produces 
a pure gold surface which is readily bonded by standard 
heat and/or pressure techniques to a gold preclad base 
material. 
The general successful process is as follows: 
The gold alloy is leached for six hours in concentrated 

hydrofluoric acid to deplete the surface of the other ma 
terials in the alloy, namely, germanium, silicon or sili 
con germanium, to a depth of approximately Ao of a 
mil, thereby providing a gold rich, probably porous 
layer. 
The alloys referred to are gold silicon of 1.5% to 7% 

silicon, gold germanium of 8% to 15% germanium, and 
gold germanium silicon of 1.5% to 7% silicon and 5% 
to 15% germanium. 
The alloy sheet is then bonded to a gold clad substrate 

by hot rolling, ata temperature below the melting point 
of the alloy. 

In one specific embodiment it was desired to clad gold 
silicon on Kovar having a gold layer on the other side 
of the Kovar. The gold layer on the other side of the 
KOVar is not necessary to the present process. The fol 
lowing steps were taken: 

(1) Take a sheet of gold foil .070” thick having con 
Venient dimensions for instance 3” x 6”. 

(2) An ingot of substrate Kovar approximately 4” 
thick having equal dimensions. 

(3) Asheet of gold foil .005'-001” thick having equal 
dimensions. 

(4) Sandwich the Kovar between the gold sheets and 
Weld around the edges with a heliarc torch. 

(5) Heat the assembly to approximately 1300° F. in 
a reducing atmosphere, for instance of hydrogen. 

(6) Roll out the assembly in a rolling mil to ap 
proximately .075” thick. The thickness is reduced ap 
proximately 25% per pass in the rolling mil. 

(7) Anneal at a temperature of 1300”-1400° F. for 
approximately 1 hour. 

(8) Cool in a reducing atmosphere. 
(9) To apply the gold silicon take a sheet of gold 
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silicon foil approximately .015' thick of the same size as 
the rolled out assembly. 

(10) Leach the gold silicon foil in hydrofluoric acid or 
equivalent for approximately six hours. This may be at 
room temperature as the temperature is not critical. The 
leaching process removes the silicon along the surface 
leaving a porous surface layer of gold. 

(11) The leached gold silicon foil is then placed on 
the thin gold clad side of the Kovar of the three-layer as 
sembly. This four-layer assembly is then rolled at ap 
proximately 500° F. down to approximately .009”. The 
porous surface of gold on the alloy forms a good bond 
with the gold clad Kowar. 

In the above example it was desired to sandwich the 
Kowar between the alloy and a second layer of gold. If 
the second gold layer is not desired it may be merely 
eliminated from the process. It does not affect the bond 
ing of the alloy. 
The same process may be used to bond gold Germanium 

and gold silicon Germanium as described to nickel, 
nickel iron, molybdenum and related materials. 
FIGURE 1 shows a cross sectional view of a gold 

silicon sheet or foil 1 having a leached surface clad onto 
a metal substrate 2 for instance, of the group including 
nickel, nickel iron, Kovar, molybdenum or other equi 
valent materials, according to the process described. 
FIGURE 2 shows a cross sectional view of a gold 

germanium sheet 4 of substrate metal of the group in 
cluding nickel, nickel iron, Kovar, molybdenum or other 
equivalent materials, according to the process described. 
FIGURE 3 shows a cross sectional view of sheet 5 

of a gold silicon germanium clad onto a sheet 6 of sub 
strate metal of the group including nickel, nickel iron, 
Kovar, molybdenum or other equivalent materials accord 
ing to the process described. a 
FIGURE 4 shows a cross sectional view of a sheet of 
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foil 7 of gold alloy clad onto a metal substrate sheet 8 of 
the group including nickel, nickel iron, Kowar, molyb 
denum or other equivalent materials according to the 
process described. 
Many modifications may be made by those who desire 

to practice the invention without departing from the 
scope thereof which is defined by the following claims. 

I claim: 
1. The product consisting of a metal substrate, a gold 

layer mechanically clad on said substrate, and a gold 
alloy mechanically clad on Said gold layer. 

2. The product as in claim 1 wherein the gold alloy 
is gold silicon. 

3. The product as in claim 1 wherein the gold alloy 
is gold germanium. 

4. The product as in claim 1 wherein the gold alloy 
is gold silicon germanium. 

5. The product as in claim 1 wherein the metal sub 
strate is a metal included in the group consisting of nickel, 
nickel iron and molybdenum. 
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