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Origin of Material and Otl~~ of Investigat~<?F.: 

On April 22ndJ) 1942 9 under Requisitions OoT. 317 

and . 318 9 the Inspection Boa.rd of the United K:tngdom and Cana.dai 

58 Lyon Street» Ottawa., Ontario» submitted two towing hooke 

for exa:mination. These h&d been produced by the Ford Motor 

Company of C,s.n.ada Limi ted 9 Windsor 9 Ontario. 
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Chemical A..."1.alzsis : 

Noo lo Per cent 

Carbon 0.,46 
Manganese Oo'75 
Silicon 0.37 
Phosphorus 0.041 
Sulphur 0.039 
t"opper 0.16 

Noo 2. 

Carbon Oo41 
Ma.nganese 0.88 
Silicon o.5o 
Phosphorus 0.040 
Sulphur 0.,044 
Copper 0.16 

X-Ray Examination: 

t.iro W., Ao Morrison, of the National Research Council, 

Ottawa, carried out an X-ray examination on the two hookeo 

The films showed the presence of a cavity at the base of the 

hook in approxims.tely the srune place for both hockso Figure l 

shows the exposed cavitie in both hooka~ The X=rays also 

indicate the presence of a number of other shrink or slag defects 

th1•ou.ghou t the hooks • 
fil. gu.re 1 . 

• 

Note Cavities at the Basa of Hoo~s. 



Hard.ne s s 1re·~: 

Hardness tests were carried out on the Vickers 

hardness te3ting machine, 1.-slng a 50=kilogram load 0 

No. l o 

No o 2o 
244 VoPoNo 
246 VnPoNo 

.!.:!?1:sicaJ. Tests: 

A tensile t'='st specimenv diameter Ou282 inch~ was 

eut from the base of the hcoks" ':'he results obtained are as 

follov1s: 

Tensile strength 104 9 400 Posai. 
Yield 63,800 p,s 0 i. 
Reduction of e.ref. = 13.5 per cent. 
Elongation in 1 inch = 12 0 0 par cent. 

The ten.nile test speclmr>n broh:e outside the middle 

third of the one-inch gaugA length, 

Tcnsile str0ngth 104,800 PoSoi. 
Yield 81~600 p.sai ■ 

The test; specimen bro'ke outside the middle third of 

the one=inch gauge length,, 

In order to deter•mine the ca.uso for the tensile 

specinens breaking at the above=mentioned pointp microsections 

were eut i,rom the ter.sile 09eclmens 1/16 inch from the break. 

These v;epe >olished a:id chen exami.ned under the microscope o 

Shrinkage cavi ties v1ere observed as shown in Figure 2 » a 
\ 

photomicrogra.ph ta1:·en of t;J •o unetched specimen at Xl00 magni= 

ficat:lon.. 

(Co.n.tir.n1e0. on nGxt. p~1.ge) 
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(Phyaica.l Tests, cont'd) = 

1 

-, 

XlOOv unetchedo 

Bend Tests: 

Bend test specirnens, 4-¼ inches in length and ,,~· inch 

squares were subjected to continuous pressure undeI' a -à--lnch 

radiuso The Amsler Universal testing machine was usedo The 

bend specimens of both hooks fa.iled to rea.ch the minimum 

specification limlt of 90° bend before crackingo 

Discussion: 

The specification requir-es: 

Tensile strength, PoBoio - 78p000 to 90,000o 
Yield strength 9 p.soio 40vOOO. 
Elongation = 15 percent mino 

The producer has obtained a considerably greater 

tensile strength than is required by specifics.tiono It is fel t 

that some sacrifice of toughness should be made in order to 

obtain greater ductility.ll as elongation is belo1'1 specificat1ono 

It may be that the elongation would have been greater than 

the specified 15 per cent minimum if the test specimen had 



' (Discussion 9 cont 1d.) • 

broken at a point nearer· to i ts centre. Under service con-

di tior~s ... more duc t1le ma te....,ial 11ould provide s. grea ter ma.rgin 

of safetyo 

The .X:-rays reveul0d the castings to be of an inferior 

quali ty, e:i..r.ce there :11ere - nu..'11.ber of shrlnlt or slag defects 

present, also the t c 1-Ei..rb., shrinkc.ge cs.vi t:tes shovm in 

E:.in1ina. ..,10:1 of: tl l shrinkage cavi ties can be effected 

by a c:h nge in the caating techr ... iq te., such e.s gatin.g, so as to 

- supply ho liquië. 1. etal u.r .. C<.H' pressure to the sectio while it 

1s solidlfying, or t'si "lcl external metal chills 'co facili tate 

the above. 

Conclu ions~ 

1. A. slig't. ~1y sotte:r•" mo:-e ductile ma terie.l v:ould 

be mol'•e satis-<:actory ..'.'or tl:.,, service conditions of the hookQ 

-~· T. e ca tings .-."}·vealed fla.vs o The::Je .hould e 

eliminated. ~s the,r r du.cc t1e str,ng"th of the casting" 
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