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OTTAWA 	July 22nd, 1943. 

REPORT  

of the 

ORE DRESSING 	AL LURGICAL LABORATORMS. 

Investieatlon No. 1457. 

Investigation of Low-Chromium SAE 3115 Steel 
for Universal Carrier Track Pins, 

Orien of laterial  and q.b_122L.2.1_investigation: 

The inspection Board of the United Mngdom and 

Canada were informed by the Allied Products Corporati•n, of 

Detroit, Michigan, that their sub-contractor, the Commercial 

Steel Treating Corperation, was encountering difficàlty in 

producing n pin which would  pas  Specification 0,A, 214 

from 52ellt311,5 steel having 0.30 per cent chromium maximum. 

Accordi ,1317ie Lieut-Cel. A, V, Golding, for Inspector General, 

Inspection Board of United Mngdom and Canada, Ottawa, Ontario, 

in May, 193,  requested that bar stock be submitted te these 

Laboratories to determine whe the r a heat treatment could be 

found which would confer tho required properties, .The bar 

stock was recei*d on nay.21st. 

This report celbodies 	the work  dore  on  this bar 

stock, and (b) test results 3n pins treated by the Commercial 

Steel Treating Corporation, 
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(Heat Treatments and Tests, cerrUd.) 
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:Bend 	:Case :  Core •Case 
: impact :deflaction,:hard-  :hard- 	depth, 

: in inches  :  ness,:  ness,:  
• R. 

Heat Treatment 
Received 
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(Heat Treatments  und Tests, contld) 

On July 7th, 1943, the Commercial Steel 

TreatinG Corporation, Detroit, Michigan, submitted sveral 

pins  which had been heat-treated at -choir plant. Table  II, 

below,  indicaten the treatments and ou r test  results  on 

these  pins. 

TA3LL  

Pin 
To  : 

1. 

Failed. 	0-540 	83-85 27-20  0 012 

1600°F 0  cyaniuc; air 
cooled .  Reheated to 
1425°F,; 't e r 

 quenched, 

Chapmanized 
1575°F,,  oil 
quenched. Passed. 	0.26 83-84  37-L6 	0.01 61  

3. 	Cyn:nided 160CQF 0 ; 
oil quenched_ 
Reheated to 
1400-1425'F.; 
water quenched. iassed. 	0.24 	81-82 25-26 	0,013 

Microscopic  nxamination: 

Transverse sections were out from each of  the  above 

pins, polished, and then etohed i.n nital. Figures 1,  3, and 

5  are photomicrographs, taken at X500, of  the  cores  of  Fins 

NO3 .  I, 2, and :fd,  Figures  2, 4, and 6 ara photomicrographs 

cf the cases, taken at X1000 

(Continued on next page) 
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(Microscopic  Examination, cOntid)  - 

Moen  lo 

X500, nital etch. 
CORE, PIN NO. 1. 

Note presence of coarse ferrite, 

ure  2.  

X1000, nital etch. 
CASE, PIN NO. 1. 

HEAT TREATMENT: Cyanided 1600° F., air cooled; reheated 
to 1425° F., water quenched. 
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X1000, nital etch. 
CASE,  PIN NO. 3. 
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11:ATME1T: 	Cyanided  1600° F., oil quenched; reheated 
to  1400-1425° F„ water quenched. 
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DI3CUS:2.10/1:  

The chemical analysis cf the bar stcek conferms 

to ZA..2 3115 mollified ae requiroe. by 31->ecificeetion C.A. 214, 

Any treatment using a water queneh wcud necessi'date 

the use of a quenchIng fixture, as otherwise severe warpage 

eeuld be encountereu. it , as felt that oil-quencning ehou'ai 

be used if at all possible. 

Pi3ure _which gives the cora structure or the pin 

tha• was air cooled, and then reheated and water quenched, 

shows the presence of coarse Ltalns of ferrite produced by 

the normaliere% treatment. '711.1s type of pin faileô the impact 

and paased the other requieemente. A finer ecre strueture, 

such as wsouLd be produced had  the  pin been ei: quenched 

instead of liormallzed in the fleet heat treatment, shculd 

produce a pin whicq would have better resistance to impact .  

•La ease (Meire 4) er the sinGle-oil-quenched pin 

has a somewhat coarser structure ti'e.n  those of  Fins  r.oe.  1 and 

3, which  have  had a grain-refinement  reheat treatment. The 

doubla-quenched  pin, no  3, has a more finely divided eoro 

structura  tl-an either  of the other  pins. 

Commercial ,Steel Treatenr.; Corporation produced 

1CJ,CCO  pins  using a sinsle  oil Quench.  They found that ehe 

pin  e failed the  impact test  when  the  surface  hardnees was 

over the required 30 Rockwell  'Ae 	 Examinaticn  of 

theee pins indicated that  the case  depth  was  0.015-0.C20 

inch. Accerdinly, on a series 	pine was heat 'ereatee at 

1580 0  P., single oil quenched,  and another series was  loub.e 

oil quenched  from. Mrs*:- 1660n  F 	thon 1450' F. The  0a22 

depth  aimed  for was 0,012-0.015.  All these pins (40 cf ea!i 

,;pe) passed  the specification, except for  eore  hardness, 

wr,ich was  lcw in some of the pins.  The difference between 

the resulto of the sini,;leequenehed pins and of the del.b,e- 
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(DISCUSSICN, conttd) 

quenched pins  was not sufficiently great  te  warrant  the time-

consurain double quench. Information Memorandum  No. 59, 

July  13th, 1943, discusses these results. 

Conclusions: 

1. The following treatment gave the  best 

laboratory results: 

Two hours in cyanide at 1600° P., oil quench; 
reheat for 10 minutes at 1400° F., water quench 

2. A finely divided core structure is desirable, 

ae it is  more  resistant to impact. 

3. In production, a single oil quench from 

1530° F. Chapmanizing temperatu:.-e produced a pin which passed 

the  physicals if the case depth was  held toward the  lower 

limit of the specification range. The core hardness does 

not always meet the specified 24-52 Rockwell °Ce: 

RUCUMM3EDATICNS: 

1. The heat treatment recommended is: 

Chapmanize ut 1580° F. tu obtain a case depth of 

0,012-0.015 inch, then oil quencl. 

2. In production, a certain  leeway  in hardness 

inspectior shoulci be granted, az the sore minimum of 

24 Rockwell tCt  cannot always be met  /,sing thiP type of  steel. 

3. The pins must pass all the  physical  tests 

ootlined in Specification U.A. 214, in order to ensure satis-

factory service. 
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