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OrlAin of Material  and Object of Examination:  

On February 9th, 1942, under Requisition No. O.T. 97, 

Mr. H. H. Scotland, of the Inspection Board of the United Kingdom 

and Canada, 58 Lyon Street, Ottawa, Ontario, slibmitted three 

tracer body tubes (Tracer No. 12) which had been cadmium plated. 

These articles are made frnn S.A.E. 1112 steel. Mr. Scotland's 

letter stated that these parts showed cracks longitudinally 



1112, X1112, 

Carbon 
Manganese 
Phosphorus 
Sulphur 

k'Cq17,0 

(Origin of Metorial :;,.nd (Yb et of Ee..arainat5..on. contd) - 

1.:ietwc)en. th a pencil marks e‘n thep. We wore roqueted. to exaln3 

th«m microscopically and ,o::. -gess an opl.nlon. 

Macrosooec Examinntionf, 

The parts were oareully exami,ned as received. and 

also subpcted t() 	 Inspetion. No cracks were dtected, 

However, fa:In.t 	lines'' wore seen undAr the plaUng, 

The pars were noxt subjeted to hot mncro-e'w,hInsq 

Ln 50 per cent hydrochiric aold. Figure  J. depïots the 

resuits, Thzine would app ,car to be soams or bands of meterial 

subjecA to preferential attack by acid. 

Obemleal Analysisz 

A sample orf. Luis oi.,col was analysed 	The results 

are cmparEDd wit-n S.A.E, Spo,Uications 1112 and X1112 ln 

Table 1. 

YcWie I 

Obeml.c0._ Analysî.s . 
Q A 	 Q  000 in 4 P4 e, 4, • 4 

-;)er 	 oar cent 
0 

;!. 	0.09 - 0.16 	0.08 - 0.16 
0,B3 	0.60 - 0.90 	0.30  
0 0123 	0„09 - 0.13 .1 0.09 - 0.13 

0,20 	0.20 - 0,30 
,,,,,,,,....,,,,,,,,,....-,..-,...,,,,..-...,..-,,,,=,-,7,,,A,,,,,,,,,....,.....,„:„..-...„„,-„,,,,„..,„,...,.,-.,,,,....., .............................. .............................. ......................................................................................................... 

Physlea1 Testinu 

Two rinGs Iere =i':; ftom the small end of one of the 
tubes„ below the In'ï:,ernaI tbri-y,7.1C.s, One of ' -nesfb rings was 

ner-ÈmIllw,..)d at 16500  F. for 20 minutes. Poth wire squeezed (i.n 

a vise un;,-,5.1 cracks appaared. The  results are shown in Figures 

2 End 5. 
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Microncordo Fxeridnetlop ,  

Two longitudinal specimens iere prepared for 

microscopic eKamination. One WUB examined in the condition 

received and one was noreall3ed at 1650° F. 

Figure 4 shows the characteristic structure existinu 

ln the material in tte condition submitbed for e;minalon. 

Note ttat it is composed e wide bands of ferrite containing 

numerous suipW_do inclusions and much  na r. 	bands of the 

normal ferritc-paarlito structure° 

Figure 5 shows that the normalizing treatment has 

broken up tto banded structuee °  

Both Figure 4 and Figure 5 are photomicrographs et 

100 diameters, otched in 4 per cent plcral. 

DiSCUSSIQPI: ---------- 

ApparEmtJv the nMost lines'' that gave rîae to tho , 

suppostlon of cracks were caused by E0M2 proforenUal plating 

action duo to the banded r.ocrostructure of the metal °  This 

banded :,,,tructure would also  te the cause of the appearance 

after macro-etching °  

The case cf a sirAilar steel is described ln 'Steele 

e4 for the User', by R. T. Rolfe, on pages 7e. to 79. 	This deals 

with a ateel of the following chemical analysis 

Per cent 

Carbon 	- 	0,20 
Silicon 	- 	0.014 
Suaphurp 	_ 	0.256 
Phosphorus 	- 	0.135 
Manganeso 	- 	0°79 

A8 received, the Izod Impact value was, 6.5 foot 

Pound s. Microscopic examination .-eevealed a banded structure. 

The statement is made nFrom the view-point of mechanic:Aj 

Chapman and Hall Limited, London, England° 
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(Discussion, (mtgd) - 

quality, such a structure is thoroughly undeslrable, n  

This m,,serlal was subsequently normalized and an 

izod Impact value of 60,5 foot pounds obtained. Again .U.ho 

author states 	allo objection can be raised an to the 

quality of the normalized matarial, of which  the Izod value 

has been much inoreased o n 

The boner:Its of this normalizing treatment  are 

quite evident in Figures 2 and 3. Figures 4 and 5 show how 

the structure is Improved, There does not appear to be any 

• undue segregation of the sulphides, 

Tho chemical analys te  reveals that the sulphur is 

high »  even for S.A.E. steel X1112, Such a eteel of course 

would not normally be used wLere high servico imports were 

likely. 

Conclusions 

1. There doc-,s not appear to be any undue sulphur 

segregation, 

2,  The  sulphur content is higher than that allowed 

for by S.A.E. Specification X1112 in the sample analysod, 

Ac received, the  material possessed a banded 

structure duo to cold working. 

Thcre were  no cracks in the parts submitted„ 

Recommendationa 

If the serTice requirements of these parts are cyan 

moderately severe, performance-could bo Improved by normalizing 

at 1650',  F. for 20 minutes, 
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Figure  3. 
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Fizau.A . 

Hot etched in 50% HC1. 
(Natural size). 

RESULTS OF SqUEEZE TEST, 
BEFORE NORMALIZING. 

(Natural size).  

4=7 

RESULTS OF SQUEEZE TEST, 
AFTER NORMALIZING AT 16500  F. 

(Natural size). 

X1UQ, 
MICROSTRUCTURE AS RECEIVED. 

X100, picrai etcn. 
MICROSTRUCTURE AFTER NORMALIZING. 

HVK:GHB. 


