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1. H. Mc

D.K.CraMpTON

DIRECTOR OF R¥SEARCH ,
ANST DIRECTOR OF RESEARCH CHASL

“GAR

JALMWC%M/LZ 3 :

Chase Brass & Copper Co.

- INCORFORATHED ™

SUBSIDIARY OF KENNECOTT COPPER CORPORATION

Waterbury, Connecticut

Mugust 28, 1976,

G. T'. Jenks,

Col., Ord. Dept.,
Var Depertment,
Watertown Arsenel,
setertovm, Hass,

Poar Colon-1 Jenkss-

Ve have your letter of August 21st and the copy of report
No. 342/223 covering compsrison of sluminum, silicon and heryllinm
tin bronzes on which you ask for comment,

ts Hlympic dbronze which is rmentioned by name in this report
iz our own p:riicul~r type of silicon bronze, we sre naturally much
intsrested in results of the tests given in this report. Naturally
e are much disappoint:zd in the rather poor showing of thiz meterial
in comp=rison with the others tested. After studying carefully into
conditions of preparation end testing, we belinve tic test valu-s
orobably are somewhat misleading.

Tae alloy is used in the condition as sand cast in which

condition it shows rtroperties not at all comparable to those found

in the wrourht msteriels in which conditisn they are usually produced.
Turther, the conditions of casting, particulsrly the temper:zture of
pouring of the metal, have = profound effect on the physicsl prope-ties.
Lopnrently the particulsr bar had been cast at & rather nigh termperature
resulting in 2 very course, weak structure. Very much betie» properties
would prob-bl,; have been found had # lower pouring temperature been used.

Further, it is noted that while the bar was made sprroxin-tely
1—1/2“ in dismeter, the tensile test specimen had been turncd to 0.505"
diameter so that & smell proporti n of the whole original section wrs

t=ited and unfortunstely that portlon, which was probably the poorest
and perhaps the least sound,

It i3 "oped that the loglc of the above comments will be
accepted end the values reported not be teken as typical of what this
a-terial should show. f{

Very truly yours,

CHASE BRA3S & COPPER CO,.

D. 4, Craunton,
TRy :z> . ((:, /{fkbixﬁzu«1y15974~

Research Dircctor.
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) Report No, 342/223
Watertown Arsenal July 22, 1936

e M e e e

Comparison of Al, Si, Be, and Sn Bronzes

Object

To compare properties and corrosion resistance of

special aluminum (Ampco 18), special silicon (Olympic)

beryllium and tin bronzes.

w bk
e At i e

Reference
'a! X. Oo 624—A2

Conclusions

The order of decreasing tensiles strengths observed
was beryllium bronze, ampco 18, tin bronze, olympic

1 ’ bronze. The order of decreasing corrosion resistance to
synthetic sea salt spray was ampco 18, beryllium bronze,
tin bronze, olympic bronze.

1 When coupled with monel metal and CRS1 (18/8 stain-

-1 less alloy) in synthetic sea water, negliglble galvanic

u currents were observed,

Aluminum bronzes appear to be a sultable substitute
for tin (Phosphor) bronze which is harder and probably
more corrosion resistant, Beryllium bronzes are harder
. and of equal corrosion resistance and probably more ex-

pensive, The sample of olymplc bronze was probably poorly

processed,
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Introduction

Engineers desired a bronze which was harder than
tin (vhosphor) bronze for certain uses. The corrosion
resistance had to be equal to that of tin bronze, Ampco
metal was chosen for test. Olymcic bronze was on hand

and rarallel tests were carried out with 1it.

Material

The analyses of the meterial tested are given on

table I,

Tensile Proverties

The results of tension and impact tests are given on

table II,

Corrosion Resistance

Behavior in synthetic sea salt spray is recorded in
table III,

The behavior wherin galvanic contact with monel

and 18/8 stainless alloy - CRS1 - in synthetic sea water
1s recorded in table IV, The test method was that re-
ported in W.A. 780/1 and consisted of shorting the couples
and periodically inserting a milliammeter in the cilrcult.

Discussion

Ampco metal, a product of Ampco Metal Inc., Milwaukee,

Wisconsin, 1s a copper aluminum iron alloy, containing

-2




D e S S S

from 9% Al, 3% Fe to 13% Al 4% Fe according to the grade,

The physical properties claimed for grade 18 are:

Tensile Strength 77,000/85,000#/sq. in,
Yield Point 37,000/42,000 "
Elongation 10-14%

Reduction in Area 6-10%

BHNz 000 167-179

100°B 85-87

These compare favorably witnh observed properties,

Local experience with similar castings indicates
same order of magnitude of properties are readily ob-
tainable. By increasing the alloy content strength is
obtained at a sacrifice in ductility. The various
grades avallable in Ampco are listed in the appendix.

The beryllium copper alloy was received in the soft
condition from Ampco Metals Inc. (ygoRg 54, BHN 89), It
was then hardened by heating to 570°F (300°C) for 2 hours
and furnace cooling. The. .hardness was ralsed to 15ORC
36 ~ BHN 340/360.

The olymplc bronze did not have as high physical
propertles as expected, The test bar was cut from a
cast 1-1/2" round rod. The metal appeared coarse. It is
evident that the observed propertices are not representative

and the sample was improperly processed,

Respectfwlly submitted,

PR Kr |
P. R. Kosting, 1
Chemical Engineer, ]
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TABLE IV
STUDY OF BRONZES

Galvanic Behavior in Synthetlc Sea Water

Bronze A A B D E
Spec # 2 3 2 1 1
Electrode Monel Metal # 6 2 5 1 4
Time, hrs. Current m amps/sq.in.
0 .0025 -,0040 -.0030 +.0050 +.00860
1 -,0004 -.0018 -.0038 ~.0012 +.0002
96 -.0030 ~.0022 -,0050 -.0021 ~-.0020
Anode A A B D )
Wti%oss Electrode lionel O 0] 0.6 0.7 0.1
Mg Bronze 10.1 2.0 13.8 11.9 3.5
Bronze A B D E
Spec. # 1 1 3 2
Electrode CRS #1 (18/8)# 3 8 6 9
Time, hrs. Current m amps/sq.in.
0 -. 0040 -.0060 +,0170 -.0015
1 -.0018 -.0023 -.0015 -.0018
96 -.0010 -.0018 -,0016 -.0020
Anode A B D E
WtiLoss Electrode CRS #1 0 0 .5 .1
n
Mg Bronze 1.7 .5 10.3 10.6
Bronze A B D
Spec. # 6 3 2
Electrode Bronze E # 1 1 3
Time, hrs. Current m amps/sq.in.
0 -.0150 -.0300 ~.0080
1 -.0002 -,0300 -.0120
96 -.0010 -,0120 ~.0040
Anode A B D
WtiLoss Electrode E 7 3.4 1.7
n
Mg Bronze 5.4 1.3 5.6

The order of magnitude of current that flowed 1s.negli-
glble except in case where tin bronze was coupled with
Aluminum Bronze. Data is inconsistent.
Observer -~ M. B, Gruzdis
Be Copper C.C.
Al Bronze C.C.
Al Bronze Sand Casting ‘
Si Bronze Sand Casting {
Sn Bronze Rod i
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