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1. 
The invention is a hard, wear-resistant nickel 

base alloy of relatively low melting point suitable 
for use in hard facing operations. The inven 
tion also includes a welding rod fabricated from 
the alloy. 
The alloy of the invention contains 5% to 18%. 

silicon; 5% to 30% cobalt; 10% to 30% copper; 
the remainder nickel and incidental impurities. 
With the nickel may be associated iron up to 
about 15% of the alloy, and preferably the alloy 
contains 3% to 10% iron. The alloy may also 
contain up to 15% chromium, replacing nickel, 
without materially affecting the properties of the 
alloy, but the Sum of chromium and iron should 
not exceed 20% of the alloy. The nickel content 
should be not less than 35% and not more than 
65% of the alloy, and the sum of nickel and iron 
should not exceed 65%. 
A preferred range of compositions for the alloy 

of the invention is 10% to 14% silicon; 15% to 
25% cobalt; 15% to 25% copper; 3% to 10% 
chromium; remainder nickel, together with 3% 
to 10% iron. 

Alloys Within the foregoing composition ranges 
generally have a melting point between about 
1000° C. and 1100° C. Their hardness, as meas 
ured on the Rockwell 'C' Scale is between about 
45 and 55. The wear-resistance of alloys of this 
composition is excellent, and they have a fairly 
high degree of resistance to corrosion and are 
therefore suitable for use where corrosion resist 
ance and hardness are both desirable, for exam 
ple as trim for certain types of valves. 
The alloy of the invention may be cast into 

any desired shape and is well suited to the pro 
duction of welding rods for use in hard-facing 
Operations. 

For hard-facing, the alloys may be applied in 
the conventional manner by deposition from a 
welding rod, or the alloy may be laid in place 
On an article to be hard-faced and the entire 
assembly heated until the alloy melts and forms 
a coating. Where extreme resistance to abrasion 
is required, the alloy may be used as a carrier or 
bond for tungsten carbide or other types of di 
amond substitute. 
In the following table are listed several specific 

compositions typical of alloys of the invention, 
together with their melting points and hardness, 
the latter being measured on the Rockwell 'C' 
Scale. 
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Per Cent Composition 
ES, Hardness 

Si Co Cu. Ni Cr Fe 

12 20 20 48 Nil Nil 1,045 54-55 
8 18 43 10 Nil 1,045 53-55 

2 20 20 43 5 Nil N.D. 5-54 
0 18 9 38 5 Nil N.D. 53 max, 
2 20 20 43 Nil 5 N.D. 5-55 
12 20 20 38 Ni 10 N.D. 48-52 
12 20 20 38 5 5 N. D. 50-53 
12 20 20 33 5 10 N. O. 48-54 
O 0 18 42 10 10 1,090 52-55 
0 15 5 60 Nil Ni 1, 10 47-52 
14 25 25 36 Nil Ni 1,125 5 Inax, 
8 10 0 72 Nil Nil 1,130 4-42 
8 10 20 62 Ni Nil 1,095 47-49 
8 20 10 62 Nil Nil 1, 125 43-44 
8 20 20 52 Nil Nil 1,065 47-49 

N. D.-not determined. 

The data in the above table are illustrative of 
the properties of the alloy of the invention which 
make it Suitable for use in applications Where 
resistance to wear is required. 
I claim: 
1. An alloy containing 5% to 8% silicon; 5% 

5 to 30% cobalt; 10% to 30% copper; up to 15% 
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chromium; up to 15% iron; remainder nickel, 
the nickel content being not less than 35% and 
not exceeding 65%, the sum of chromium and 
iron not exceeding 20% and the Sum of nickel 
and iron not exceeding 65% of the alloy. 

2. An alloy containing 10% to 14% silicon; 
15% to 25% cobalt; 15% to 25% copper; 3% to 
10% chromium; remainder nickel and incidental 
impurities, the nickel content being not less than 
35% and not more than 65% of the alloy. 

3. A Welding rod composed of the alloy defined 
by claim. 1. 

4. A welding rod composed of the alloy defined 
by claim 2. 

5. An article required to withstand wear and 
abrasion, at least the portions of such article 
subjected to wear being composed of the alloy 
defined by claim. 1. 

6. An article required to withstand wear and 
abrasion, at least the portions of such article 
subjected to wear being composed of the alloy 
defined by claim 2. 

7. An alloy containing 10% to 14% silicon; 
15% to 25% cobalt; 15% to 25% copper; 3% to 
10% chromium; 3% to 10% iron; remainder 
nickel and incidental impurities, the nickel con 
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tent being not less than 35% and the sum of the 
nickel and iron contents being not more than 
65% of the alloy. 

8. A Welding rod Composed of the alloy defined 
by claim 7. 

9. An article required to withstand wear and 
abrasion, at least the portions of said article 
subjected to wear being composed of the alloy 
defined by claim 7. 

WILLIAMA. WSSER. 
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