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OTTAWA 	November 13th, 1943. 

REPORT 

of the 

ORE DRESSING  AND METALLURGICAL LABORATORIES. 

Investigation No. 1533. 

Examination of a Forged Fork-Type Steel 
Crankshaft s  Part Noo 602555. 
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OTTAWA 	November 13the  1943. 

REPORT,  

of the 

ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No, 1533. 

Examination of a Forged Fork-Type Steel 
Crankshafte  Part No. 602555,, 

Source  of  Material and 2p19.1LInelAlleeIl2p: 
On November 3rd e  1943, Mr, F, E D  Hayea, for 

S. H.  Morrow, Inspector-in-Charge, Materials Group e  BtITISH  

AIR  COMMISSION, 5-231 General Motors Building,  Detroit 2, 

Michigan,  submitted for examination one rough forged  fork-

type crankshaft e  Part  No. 602555 e  in the as  forged" 

condition °  It was requested (letter, File No, D-M6/WE/bA-

TPS-12321/8270)  that a retallurecal examlnation be  carried 

out on  this forging in order to decide whether there was 

any  evidence of overheating e ,particularly in the  thinnest 

part of  the  section, An examination for decarburizaton  waa 

• also requested, 

It  was stated that  this forging  had been  scrapped 

on aecount of excessive grinding and was selected nt  random 

as a  routine  check on the firmes  forging practice. 
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leacro-Ex6minstf.on: 

The 	f.'crging„ Show in  Pigu.re  1 9  di d. nc t  sne.w 

any surface defccts and appes:red to cc.)naist of sound msta:.t. r  

Pi.rure o  

FORGENG "AS RE,CEITM". 

(Approximately 3/S size). 

A  CI'Q 	section of  trie  forging,„ tak. en  Cron  t  13  middle 

t.hin portion  of  the c,a3t .ing (see 7:''igure 2) 9  was  giv:•)n a rough 

polish ctrd  thon  se9.cr..o-etch.ed  in a hot solution (130')  te 180°  ?..)) 

of 50 per cent h1droonl37dc acid for  one Lour. 

Fi zur  2 . 

X2 9  macro—Itched  In  50 per  cent  iC  

CROSS-SECTION OF FORGING. 

After this treatrinnt  ho foroing showed nc ,  e - rf_denlo 

cf checks or burnt gra -i.n boundarins. 
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Hardness  Tests: 

Hardness tests were carried out on  th  s forging by 

the Brinell method, using a 3,000-kilogram load, and the steel 

was found to have a Brinell hardness of 235. 

Chemtoal 	 ° 

The forging 7ras  sampled in a milling machine for 

chemical analysis. The following results were obtained: 

Carbon 	- 
Manganese -  - 
Phosphorus - 
Sulphur 	- 
Nickel 	- 
CI-iron/um 	- 
Molybdenum - 

Elneellede  
- Per 

0.35-0.40 
0.60-0.80 
0.04 max. 
0.05 
1.65-2.00 
0.60-0.90 
0.20-0 G 30 

.1•••■•■••■• 

Found 
cent—Z--  

0,39 
0.74 
0.017 
0.014 
1.76 
0.84 
0.21 

Specification AMS-6412. 

MiEn21.9.2211-neEtrAnn: 

A specimen was eut from the thin section of the 

casting and was given a metallographic polish. The steel was 

first examined under the microscope in the unetched condition 

and found to be fairly clean. It was then etched in a solution 

of 2 per cent nital and re-sxamined. Figure 1 Is a photo-

micrograph, at X1000 magnification, showing the etched structure 

of the steel. The structure is s imilar to that of drawn marten-

site. There was no evidence of any burning of the steel and 

the surface of the material was found to be practically  free 

 from decarburization. 

(Continued en next page 



l'azo 4  - 

(Microscopic Examination, oont 9 d)  - 

1714EateLlo 

X1000, etched in 
2 per cent nital. 

MICROSTRUGTURE OF STEEL. 
MIM 

Remarks:  

The composition of the forging eubmitted is within 

the limits specified for this material. The low chosphorus 

and sulphur contents, together with the cleanliness a2d 

soundness of the metal, would indicate that the steel was 

properly made, The microstructure indicated that the steel 

had received a quench-and-draw heat treatment, the draw 

temperature being quite close j "C.) th  s lower critical, There 

was no evidence found of overheating the steel The depth of 

decarburization was so small as to be considered negligible. 
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