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Our»tober 5th e  1942 e  two samples of nickel bronze 

wore submited for ezamlnation by the Army Engineering Design 

Brandl e  DeImrtment of Munftîons and i•upply, Ottawa Ontario. 

This ellipmet was designad MOB Lot No, 102, It wes statod 

that difficity wae being eneountered , In obtaining the de,5Ired 

h8.rdnesr3 on  t'als material In gear blanks. Th e samples confelated 

of one eq•ae test plec(a me.rked uOnp obtalne from. a cast kt,in 
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(Source of Material and  Ubject 	Inveat5E'aUou, contld) 

block, and cine  tensile test cLe; ;marked V.i0," cast to size. 

emical  inai3i, .i oro-emination and physical 

teats were requested, 	 • 

Chemical A:la -1.1113; 
Castin Mixture 	Sound 

- Per cent - 
.1110•43C•Reee 	 111•-••■•••.,,yeaSil 

atte 

111.19224. Proparti?s: 

o  

M,emeleumem 

Tensile strength, p.s.i. 
Yield pc, int, p o s.l. 	 :22,000 : 
Proof stress, p.s.i. 	:15 0000  : 
Reduction in area, per  c.ert : 45.0 
Elongation  in 2 in.,  per cGnt: 
Size of test bar, inches  . 

- Brinell hardness (1,000*-k. 
load) 	; 85 

Izod impact, ft.lb. 

(4.D. - No  t determined.) 
0 

-  ïroko  otsi 	ae  e.ç.ks. 
(1) Machinea .503  La. tee t bar. 
(2) Cast tee; bar. 
(3) RecOmmended àeat treatnent:- E hrs, at 14000  ?., oil 

quench;  5  hrs. at 500')  F., a.!a,  cool. 	odification of 
properties may be secured "b7/ adjIwtmen -.; 	heat treat- 

• ment. Lead must be absent when ca.stings are to be heat 
treated, fr as  :Little  as 0,01 per cent lead will retar:1 
age-hardening." 

• • lee CAST METALS HANDb00, /910 Ed., p„ 27.(D,  • . 
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Microscopic E xa.;r.i :at? on;

A sample was cut froru the cast :cceel block and given

a metal:lo^;raphic polish. The specimera was th<.n etched in a

solution of ferri, chloride in hydrochloric acid and wa.ter.

Figure 1 shows, ai; .X100 r,agxzifi::atiord, the grAin structure

of the AnatQrial, i'igure 2 shows, at ^{100 mcr.if^;cation, the

presence of 3ntercrfstalli.rie shr:ink:cge cavitics. Pigare w

shows. at X1000 one of the discolourad grain

fractures adjacent to the shrlnkat{e cavi ÿi :s =hovun in Figure 2„

Discussion of ResSz": t,s ^

The materïal was found to have the approximate compo-

sition specified by the A.S.T.M. for five per cent nickel bronze.

The percen-taga of lead p.resent, however, cvould retard agem

hmrdening(l' if these castings are to be heat treated. The

tensile strength and per cent elongation are cor.,sïcierably under

those given in the 1940 edition of Cast 2'te tals J:(andbook of the

American Foundrywan+s Association. The px'esence of intergranular

sb.rinkaâe cavitiey and grain fractures, sjzovrn in Figures 2 and

3, would accoi{nt for these low physical propez'tie;s ', These

shrinkage cav;.ties can be avoided by impd c•v:.ng the foundry

pr" actice, sucia, as by the use of proper deoxidlzer, of adequate

gates and rx3ers, and by pouring the metal at the optimum

pouringg teXr,pei'atu2'e e

f 1^ C`AST 1^^LTAI:S HAtiDBOQK, '1040 I;û., pQ 2711^4,
Amer, Polandry^nen' 9 ta.s s oc .
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CONCLUSIONS:  

Thc Chemical composition and the hardness of the 

cast metal conforms very closely to values given in the 

literature  for five per aent  nickel-bronze castings, 

The tensile  strength and elongation  do  not meet 

the  specification. 

Th  (J  presence  of  intercrystalline shrinkage cavities 

is apparent17 due to poor foundry practice. 

It is recommended  that  the  melting procedure that 

is given on sages  •  8-9 of Section II  of  Bulletin No. 405 issued 

by the CanadJ.an  International Nickel Products Limited, 25 King 

Street West, Toronto, Ontario, be folloved  In  making castings 

from this m:Uture, 
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X100, tchei in 
FeC13 s)lutlJn. 
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GRAIN  STRUCTURE. SHRINKAGE CAVITIES. 

". 

X100, etched in 
FeC13  solution. 

FiGure  3. 
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X10.)0, etche. 

ADJ.iCENT TO 

in FeC13 

•GRAIN  FRACTURE 
MINKAGE CAVITIES. 
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