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ORE DRESSING AND METALLURGICAL LABORATORI:@. 

Investigation No. 1101. 

Exam1nat1on of a Gun Metal Coupling. 

=========== 

Origin of Material and Purpose of Investigation: 

On Septer r 20th, 1941., a gun metal coupling, 

Reg'do No. 1930, wa •ece1ved for exam1nat1on, accompanied 

by a letter (File - N So 835-7-1} dated September 20th, 1941, 

from Ao Bo Coulter., Acting Director of Navnl Stores, D8 part

ment of National ·nef nce, Naval Service., Ottawa, Ontario 
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(Or1g1n of Materlal. and Purpose of I~vest1gat1on, oont'd) -

The rollowing information was g1ven in the accompany

ing letter: 

The gun metal coupling. Reg'd. No. 1930, is a sample of 

material supplied by sub-contraotors to oontraotors building 

small boats for the Department of National Defence (Naval 

Services). It was stated that 1n the opinion of the teohnical 

officers of the Department the metal was not up to standard. 

An exam1nation of this sample and a determination 

of chemical composition were requested. 

Macro-Examinatlon: 

The appearance of the surface of the sample casting 

1s shown ln Figure 1. 

Figure 1. 

Approx1mately 7/8 s1ze. 

Chem1cal Analysi!: 

Copper 
Tin 
Lead 
Zinc 
liickel 
Antimony 

Percent 
77.94 

2.40 
- 10005 

a.01 
0.16 
0.22 

Iron 
Phosphorus -

0.,83 
0.034 

(Continued on .next page) 

(5) 
(3} 
(5J 
(3) 
(2) 
(2) 
(2) 
(2) 
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(Chemieal Analysis, cont 1d) • 

Sa.m.ple was badly segregated. 

Results reported are average of determ1nat1ons 

shown above. 

Microstructure: 

Figure 2. 

XlOO, unetchedo 

The lead (black) is well dispersed throughout the 

- structure. This is sat1sfactory for metal~ to be used as 

bearings. It 1s, however, not desirable in any article pro

posed for use in tension. 

DISCUSSION OF RESULTS: 

The surface of the casting as rece1ved 1s severely 

p1tted, due to slag 1~clusionso It 1s possible, also, that 

some sand from the mould was carried by the slag in the metal 

from around the sprue and gate into the body of the casting 

when the mou.ld was · being filled with metalo The inclusions 

also appear on the surface of the threaded section. Tbat the 

inclusions extend to some depth in the body of ·the casting 1s 

ahown at the point of fracture,. where they occupy approximately 
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(Chemical Composition of casting Submitted, cont'd) -

The chem1cal analyses conform somewhat to those given in 

A.SoT.M. Tentat~ve Spec fioation B ll9-40T for Leaded Semi

Red Brass, which specifies in addition to the coppor, "Zinc 

8 to 17 percent, Tin le a than 6 percent, Lead over 0 0 6 

per cento" 

The chem1 composition given in A.S.T.Mo Tenta-

tive Spec1f1cat1on B ~0-40T, No. 5A, 1s: 

Copper 
'1'1n 
Lead 
z ... no 
Nickel 
Iron 
Antimony 
Phospnorus 

Percent 

'19 .50 - 81.50 
2.75 .. 3.25 
6.50 .. 7 .50 
8.50 - 10.00 
0.50 imum 
0.35 " 
0.20 " 
0.01 " 

The physical properties for an alloy of the above 

type, as given ln th, Cast 

page 270, are as rollowa: 

tals Handbook, 1940 edition, 

Te si trength, p.s.1. 30,000 - 36,000 
15,000 - 20,000 Yield poln, p.s •• 

Elongation 1n 2 in. 15 - 25 percent. 

This ter1al is used for general hardware f1tt1ngs, 

ow presst~e val ~ pl i g su pies and r1xtures. 

The physical properties ~ this w.terial are con-

siderably lower cnan those of m talo In the case of th1s 

partioular casting, the prop rties w111 be lowered further by 

the higher lead content. 

Conclusion: 

Specificati . for oast11gs usually 1nclude a clause 

which sta es in part: "The castings shal~ be free from blow

holes, poroslty, hard spots, shrinkage de 'ects, or cracks or 
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(Conclusion, cont'd, -

other injurious def cts." On the basia of th1s clause alone 

there is good and sutf1e1ent reason for the rejection of all 

or any castings s1mil r to the sample submitted, regardless 

of whether or not the chemical specific tions 6Ild physioal 

requirements have been fulfilled. 

The ohemical composition used for the sample sub 0 

mitted is not the most suitable that could be employed and 

doea not mset either specif1cat1on tb.a.t possibly was desired. 

The melting, especially, and the moulding practice 

of gun metal must be carried out under close control in order 

to avoid toundry defects and eet the required spec1f1cat1ons. 
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