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Origin of Materia.1 and Object of Investigation: 

On l'a.rob 14tt., 1942, under Requisition Noo 

OoTo 170,\) Mr. II. L. Lexier, of the Inspection Board of 

the United :<lngdo,n and canada, 58 Lyon Street, Ottawa, 

Ontario, sent in three tow1nô books for examinationo 

These :'looks were reported to have been made by the Hull 

Iron and Steel Foundr>ies Limited, Hull., Quebec. 



Chemical Analysis: 

Carbon 
Mang&nese 
Silicon 
Phosphorus 
Sulphur 
Nickel 
Chr omi U.'11 

X-Ray Examination: 
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Per cent 

Oo22 
Oo8l 
Oo38 
00037 
0.018 
OolO 
Nil. 

Mr. 1:· o A. Morr·ison., of the National Researoh 

Council., Ottawa, carried out un X-ray examination on the 

three hoolrn. The films show the px-esence of a cavity 

in each of the tllree hooks. Tvm of the se are at identical 

spots at the base of thG hook, toward one side., and the 

t:iird is also at the base cl' tho hook but toward the opposite 

side. 

Two of the hooks were eut open in order to expose 

the cavities. 1rJ:iese are show:n in :F1:tgures 1 and 2o 

NOTE CAVITY AT THE BASE OF TEE HOOlCc 



(X=Ray .t:.xamina.tion., cont 'd) -

Figure 2o 

CAVITY AT BASE OF SEC0lID HOOKo 

Physics.l Tests: 

A tens:lle test r-:;,flc1.::nei-:., dia!!leter 00282 :_nch, 

wa.s eut i'rorn th-a base of a. . hook :f.'or physical testinr, on 

the Balè:win-soutl:wark testin6 ma::hine" The res11l ts obta:_nocl 

are as follovrn: 

T0nsile strenc;th~ p.s.::. 

46$400 

'70,700 

Eloncation, ~2r ca,t in 1 inch 28 

Redue t:i. on of are a., pc)r cent 

Hardness 11~sts: 

rlardness tests wero carried eut o~ the Vickers 

harè.ness testlng 1.1a.ch:l:ne., ~min_; a 50-kilor;ram load. An 

average of 144 was obtaineda 
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Microscopie Examination: 

A section includin6 the cavity shown in 

FiQJ.re 1 was polished and then examined under the microscope. 

A photomicrograph was taken of the edge ~f tbe cavity at 

XlOO magnificationo This is illu.strated in Figure 3 below: 

Fic.ure 3o Q 

XlOO, nital etcho 

NOTE DENDRITIC STRUC'l'IJrŒ, DIDICATING SHRIJ.\'KAGEo 

Discussio_Q: 

The specification requires: 

Ter,sile atrength 
Yield strength -.. 

78,000 to 90,000 p.s.io 
40,000 PoS,io minimumo 

The producer has not met the tensile strength 

lower limlt. A slightly harcl.er material than 144 VoP.N. 

should be sought, as this would raise the tensile to meet 

the specification. 

The X-rays revealed. cavities in all three hooks. 

By the [;eneral contours of the holes {Fii.;ures 1 ~"1d 2) and 

the dendritic structure shown in the photoIT~cro6 raph 

{Figure 3), theee cavities are due to shrinkage o 

(Contlrrned on next page) 
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(Discussion, cont'd) ~ 

Although the strength of the hooks would 

be slightly reduced by the presence of cavities, in 

this case this is not considered a serious defecto 

Elimination of the cavities can be effected, however, 

by a change in the casting technique, such as: 

(l} Gating, so as to supply hot liquid 

metal under pressure to the section 

while it is solidifying, 

or 

(2) Using metal chills in the mould so as to 

move the shrinkage to a point where 

• Method (1) me.y be applied more ea.sily. 

Co ne l us!.2_~: 

Since internal cbills are not allowed 

by the specification the chills used in 

this case would be of the external 

type. 

lo A slightly harder material is required 

in order to meet the tensile strength demanded by 

the specifications In the case of producers of railroad 

castings., it would fa.cllitate total production in the 

plant if th<~ tensile required for the hooks were 

lowered to 70.,000 poundo per square incho ït is felt 

that if hooks having 70,000 p.s .. io tensile strength are 
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(Conclusions, cont'd) -

found to be satisfactory in the field a change in 

specificat1on to this tensile strength should be rnadeo 

2. The castings reveal flawso These flaws 

are shrlnkage cavitieao Although these reduce the 

strength of the casting somewhat, in the case of these 

hooks they do not constitute a serious defecto 
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