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OrWn of, Mate.riapd Oplect_of_InvestEation 

On June 1st, 1942 0  via the National Research 

Council, Ottawa, two tinned steel retaining pins were recelved 

from Lient. J. R. Millard, Research Liaison Officer, Department 

of National Defence (Naval Service), Ottawa, Ontario. These 

pins had failed and were forwarded for test by the Superintendent 

of Boom Defence. It was requested (Lieutenant Millardvs letter 

dated May 28th, File  No. N.S. 835-7-47) that they be examinee 



PÉ,u2 

(Orien 	Mnterial  and (.bjct oC inves1Juel;ion, cented)  - 

in order  to d(;term2_ne 3  if possible, fle ca 	of 717.noure. 

rl•ase -5ins :tr.°  nin.iflo in ac:cordanc‘3 witb ',;pecification 

, 1.1 (sc.:Idlylo 94) . 	 ;'oh  IRON ClriAr..-  

CABLEt, 	CHAINS f; .UD 	 ARTIOLS. 71Î7- 	etated 

In SoctfL0n  V  of  the 	silecfflcations that "i;he pina shall be 

mads by turni 	dowl 	 subjoctn thcr, tc  eat 

treatment,n 

It  is stated, in &,)ction VI of the5o ..17..ifiratf-orts,- 

underthe  heaing  "Mn 	- 	 Lateric1, 1 ' that 

11› 	"the pin s  vcre to b3 made  fro bï,rs  of  "40 :-  c7:>bcr teoI 

(hardene 	tempered) .  n1,12actured  in  ac.u)rdlu:co with  BritisL 

Standard pocification 2  S 7C (rcJi„ 1 (17,7, 

flars  for  Tfaciiining)." 

This is f'.ntorpreted by.  this -TeporLment 	7.ean that 

tie  bar;toek from if:r2. oh  the se pins are  to .-se 	f.red is to: 

(1) Ilee'.;  -;he dheinical socifition of  73SS 2S. 76; 

(2) Be lieat troated in accorda - ce 	 2E;. "G before 

r11.21 . 1i.nfS.n; and 

Met 

 

thc oic,1 socifiati. ,ou2  of 	2L. 

/7,fter t.he pirs are Tralir,.eè. 	(f2 	bt?" stock 

they are  to  rf7-)ceive  no  furthor eottratn.et„ 

Chemicvl Analvsi3: 

chemical analysis of  the ste ,o:. ln  Ulu  pins sub-

mitted 	comared in 'Lilo folicAqn3 	 iy.i .tL the 

speefifie 	2  S. 76: 

•. 

ontinued on  :;. -:(3x4; .p) 
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-(.Chemical Analysis, contîd) 

Carbon 
Manganese 
Silicon 
Sulphur 
Phosphorus 
Nickel 
Chromium 

- Per cent 

BSS 2 Ft 76 

• 	0.35-0..45 
1.20 max. 
0.30 " 
0.05 " 
0.05 " 
1.0 max :(optiona],) 

Obtained 

0.68 
0.87 
0.24 
0.014 
0.023 
Nil. 

Trace. 

Pby_sical Tests. 

The physical specifications of BSS 2 S. 76 are 

as follows: 
0 

Ultimate tensile strength, tons per sq. ln. - 40-50 
Elongation s  per cent 	 22 min. 
Izod Impact, foot pounds 	 35 min. 
Brinell hardness number 	 174-223 

The pins, as received, had a Vickers hardness 

number of 729, wbich corresponds to a Brinell hardness 

number of 606. 

The heat treatment outlined in BSS 2S. 76 is as 

411› 	followsr 

011 or water quench. from  850°  C. 
Temper at 500° to 650 °  C. 

One of the pins was heat treated, as follows: 

Oil quench from 1575 °  F. (857 °  C.) 
Temper at 1100 0  F. (593' C.) 

The following physical properties were obtained 

Ultimate tensile strength, tons per sq. in. 	 72 
Elongation s  per cent 	 20 
izod impact, foot pounds 	 $0 
Brinell hardness number 	 - 331 

...me.enVeCre 
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Discussion  of Results: 

In view of tho  h1 ;d1r carbon steel beinc used, 

it would be necessary to toper at  a  hicher teorature 

(say,  12C0° P. or 650 0  C.) to meet the eloncation, izod 

and i3r1nel1  Lardness nunber.  It is probable, however, that 

the ultimate . tensils strenth wold still be exceeded. 

Obviously these .0. 13  liave teen heat treated after 

macIdnin  ana  the ineat treatment has consisted of  qusnchinÈ, 

only. 

Conclusions: 

1. To  pins )1%0ke  because they were too ,:ard. 

2. The clemicul anal7sis of tho steel was not 

in accorJrnoe  :1th spociM..ations_ 

S. The .Ins  were  heat treated after  nacnininL,„ 

in viciution  of specificsti'ns. 

Uecommenaations; 

1. 2,11u1d  a  hiher ultimate tensile strenth 

than  50 tons  , -)er so -„lare  inch  be cmissible, the  prsont 

steel  could be  used witil  a.  enutable  alteration  of the 

i,ot treatment. 

2. 'Tn  one  abF3ence  oi  any stanard hardness tester:

a  file could  be uscd to  plok out any  lard pins. 
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