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2 Claims. 

The invention relates to alloys and more par 
ticularly to alloys adapted for use as bearings, 
as for example a lining in a shell of a dl?erent 
metal. 7 

5 One of the principal objects of the invention 
is to obtain an alloy which has better properties 
andwcharacteristics than‘ Babbitt metal. More 
particularly, it is an object of the invention to 
obtain an alloy having higher compression 

10 strength at elevated _ temperature, greater re 
sistance to cracking due to fatigue, more effective 
bonding to the backing metal while at the same 
time having at least as good resistance to shaft 

15 wear as Babbitt. ' ' 

small amounts of othermetals may‘ sometimes 
be present either as impurities or intentlonallyf_ 
added. , - p. 

20 In its broader aspects, my invention ‘com 
prises alloys having the following analysis: 

Per cent 
Ag ___ 0.5 to ‘1.6 

25 Sh . 5.0] to 15.0 
Sn Balance 
However, other metals such as copper, nickel, 

iron, zinc, cadmium and lead may be present _> 
singly or in combination providing the total of 

so these metals is not substantially in excess of 1.5%. 
As illustrative of my invention, the following 

speci?c examples are given: 

85 Alloy Silver Antimony Tin 

Percent Percent 
Example 1 ________________________ -_ 2.12 7. 57 Balance 
Example 2.___ _ 3. 40 7.32 Do. 
Example 3____ 4. 56 , 4. 49 Do. 
Example 4____ 6. 98 6. 72 D0. 

40 Example 5 ________________________ _. 7. 51 6. 89 Do. 

I have observed that the Brinell hardness of 
my alloys increases with increasing amounts of 

- silver and of antimony. The alloys of the above 
45 examples may ‘be prepared without dif?culty 

since the silver and antimony are soluble in 
molten tin. The alloys may also be made up into 
composite metal bearings in which the‘ alloys 
form a liner for bearing shells as of steel, cast 

50 bronze or wrought bronze. In preparing‘such 
composite bearings, it is desirable to use a ?ux‘ ' 
such as acidi?ed zincchloride on the shells and 
then to tin the shells. The tinning may be car- ' 
ried outwith pure commercial tin or with an alloy 
of such tin with up to 15% of lead. Generally 
speaking, I prefer to use commercially pure tin 
for the ?rst coating prior to lining with my new 
alloys. 
As before stated, one of the advantages of my 

new silver 'alloys is that they have higher com 
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My improved bearing alloys are essentially ‘ter- _ 
nary alloys of tin, silver and antimony, although I 

(Cl. 75-175) 
pression strength at elevated temperatures than 
Babbitt 'alloys containing corresponding amounts 
of copper. This is illustrated by the following 
tests which compare the compression strength 
both at room and elevated temperatures. In 
carrying out the tests, cylinders of four composi 
tions, A, B, C and D as listed below, were cast 
in graphite molds and machined to one-half inch 
diameter and one and one-half inches length. 

Alloy - Copper Silver Antimony Tin Lead 

Percent Percent Percent . I Percent 
A _______ __ 2. 12 None 7. 22 Balance _. . 0.'15 
B ....... __ > 3. 66 None 6; 79 __.do .... __ . 15 

C _______ -_ None 2. 12 7. 57 ___do ____ __ . 10 
D _______ __ None , 3. 40, 7. 32 --_do ____ ._ . l5 

’ .it will be observedrin the above ‘table that 
.Babbitt alloys A andB were substantially the‘ 
same as my new silver alloys C and D except that , 
they had copper instead of the sliver of my alloys. 
The cylinders were tested under compression and 
the loads determined at 1% permanent reduc 
tion in height of the specimens at 70° F‘. and ‘ 
300° F. 

17 permanen 1'7 rmanent 
All” 33% time“ F. 831%‘; W F. 

Lbs. per sq. in. Lbs. per rq. in. 
9550 3450 
9570 
9975 4250 
9500 4400 

From the above, it will be readily apparent that 
my new silver alloys are at least equal in com» 
pression strength at room temperatures to the 
Babbitt alloys A and B, but are far superior in 
compression strength at elevated temperatures. 
To illustrate another advantage of my alloys, 

a steel-backed bearing was lined with composi 
tion D and fully machined by turning, boring 
and broachingin a well known manner. The 
lining metal machined very well and after broach 
ing of the lining hada mirror-like surface,‘ free‘ 
from porosity, gas holes, oxides ‘or any other 
defects. - " ' ' 
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To illustrate another advantage of'my alloys a‘ 
- the bearing lined with composition D was cut 
into half shells,v ?attened with a hammer, and 
after repeated bendings, it was impossible to sep 
arate the silver-antimony-tin lining from the steel ‘ 
shell by use of a chisel or any other means except _ 
melting of the lining. By comparison it was 
possible to separate" the lining from a similar 
bearing lined with composition B with a chisel. 
the separation occurring between the: lining B 
and the tin coating on the‘ steel backing member. 
To further illustrate the advantage of my al 

loys, steel-backed hearings were made according 
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g 
to conventional production practice to ?t a well 
known automotive connecting rod. The bear 
ings were tested in a standard and generally used 
testing machine under conditions of loading, 
shaft speed, oil temperature and duration to sim 
ulate extreme hard conditions of engine ojpera— 
tion. Similar bearings lined with composition D 
were tested under the same conditions. 

that Time . > 
beam] Shaft Bearing of op- 011 was Oil Bearing 
“mag speed, \ load, era- sure, temp., temp., 

‘ R. P. M. P. s. 1. tion, P. s. I. °F. “F 
mm hours alloy 

B ______ __ 1800 437 1 75 207 128 
v 1 5 

2800 1058 1 75 22 
2 

3200 1382 1 75 221 250 
240 

3750 1897 1 75 238 276 
~ 266 

4000 2159 20 75 273 1 

D ...... _- 1800 437 l 75 207 g 

2800 1058 1 75 205 $1 
1 

3200 1382 1 75 210 g 

3750 1897 1 75 233 273 
278 

4000 2159 20 75 242 297 
297 

The schedule of oil and bearing temperatures 
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show the variations normally experienced in such’ 
testing, the early variations occurring during the 
conformation of the bearing surfaces to the 
.shafts. At the end of the tests the bearings were 
removed. Those lined with alloy B had failed 
badly due to fatigue cracking of the lining and 
loosening of pieces of the lining material from 
the steel back. . By comparison, the bearings lined 
with composition D were still in excellent condi 
tion showing practically no fatigue cracks and no 
loosening of the lining material. 

Since the type of bearing failures induced in 
these tests‘ are known to reliably duplicate in a 
few hours what would normally occur to bear 
ings after approximately 30,000-40,000 miles of 3 
engine operation in an automobile, the superiority 
of my alloys when used as'bearing liningslfor . 1 
engines is clearly indicated. 
The above tests show thattmy new silver-alloys 

have physical properties of such a character 1 
as to make them more desirable for use as linings 
in bearing shells than the Babbitt metal of the . 
prior art. Thus by means of my invention I have 
produced an improved composite bearing. ' a 

What I claim as my invention is: _ . 
1. A hearing alloy comprising antimony 5 to 

15%, silver 0.5 to 7.6% and the balance of tin. 
2. A bearing alloy comprising antimony 6.5% 

to 8.0%, silver 2 to 7.5% and the balance of tin. 
W'HLIAM E. MCCULLOUGH. 


