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2Elgle-9.1.UnMen an_q_PAI2qt 	Inve_11.1e1112a: 

Fourteen  end  cobotors No. C-55592  L c ID 0B,  Lot 

No.  649), made of N.L.  9445  steel which  ha  à  Ésien  docarburized 

to a  depth  of  0.05 iri .th  ir.  the  orienalSétit tratment rnd 

had  subsequently  b.;en reearburized, machinedd heat:.treated, 

together  with  one end  connector  No. C-55592 foring 

Lot No. 650) which bFed  been  recarburized  but  nc; nechined  or 

heat-treated, wore  received from  the Army  Engineering  Design 

Branch, Department  cf Munitions  end  Supply,  Toronto,  Ontario, 

on August 31st, 1943 

On Department of Munitions and  Supply  Reouisition 

No.  710,  Report No. 13, Test No.  40, deted Augent 30th, the 

following information  was  -equested: 

1. Microscopic  examination  of  the recarbe.rized 
surface te deteemine the  structure  of  the 
recarburized, decarburized  and  normal 
structure  of the end  connector. 

2.  What properties weuld be affected by tLe 
:cecarburing  treatment. 
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Meroscopic  Examination:  • 

Figure  1 is a photograph (about 2/5 natural size) 

iltowing the unmachined forging, This was taken efter part 

of  the ear was cut away for expnination °  Figure 2 is a 

-Jt_otograph of a finished end cGnnector. Note where the 

nachining has occurred, 

- Idcroscopic  Examination: 

Figure 3 is  a  photomicrograph y  at X30 magnification y  

showing the  structure under the recarburized surface  of  the 

unmachined s  unheat-treated  forging °  

Figure 4 is  a  photomicrograph e  at X3 0  magnification, 

showing the  structure under the  recarburized surfacE  after  the 

end  connector has boen fully machined and heat-treated, 

It will be  neted that thee are three zones in 

Figure 3 o  Just under the surftee 9  In Zone 1 9  there is no 

fercite;  then there is en intermediate zone of finely divided 

ferrite  and  pearlite;  arid e  finally,  in Zone 3  there is the 

normalized structure  of ths  normal N o E, 9445 steel 

The bottom  of  Zone 2 is about 0,05 inch belcw the 

surface, Which corresponds to  the  depth of the original 

jecarburization o  Comparing Zone 2 with Zone  5, it would 

.::ppear  that the  carbon content of  Zone 2 is no lower than 

that of Zone  3  This is evidence that all traces of  deearbur-

ization have been eliminated,  ':lowever y  from the appearance 

of the structure of  Zone  1  it is evident that  a  true  high-

earbon case Ilea now been created o  

The  structure  of this-case  after complet  -1sel 

treatment is shown in Figure 5 e  at  a  magnification  cf 500 

diameters, and  . the normal structure of the  heat • treated stee'2_ 

is  ehown in Figure 6 9  also. at  500  diameters, Thee6 is nothing 

unusual  in these structures ,,  
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• lechanical  Tests: 

'  A hardness survey  of the metal  below Màe  recarburized 

surface *was made on a sample  taken from ono  of the finihed 

• snd conneetz)rs o  Th c  results are shown in  the 	Fiïure  7, 

Discussion  cf  Results- Conclueions: 
. 	. 

From  the examinE.tions  conducted it  i  evtdent  that 

all traces of decarturization have been. removed, Where  tÉe 

original forged surface reMains on the . finishéd  end connex.;tcr, 

i;hero is actually à case,  treated y recarbuiz•ng, 	ease 

penetrates to  a  depth  of 0.04 inch and ha s  a hadness  Of 46G-

470  Vickers  hardness number,  It  is not considwced  that thle 

ease  will be detrimental to  the performance of liese parts, 
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PHOTOGRAPH OF END 
CONNECTOR.FORGING 9  ABOUT 

2/5 ACTUAL SIZE, 

Note portion las  been 
removed from ear for 
examination, 

«11. 

FizLar..  et 5, 

X30 picral tch,  

PHOTOGRAPH OF PINMED 
END CONNECTOR, ABOUT 

2/6 ACTUAL SIZE, 

MI» 

Fige_.6 4. 

X300  picral  etCh. 

PHOTOMICROGRAPH  SHOWING 	PHOTOMICROGRAPH  SHOWING 
STRUCTURE  IN RECARSURIED 	STRUCTURE IN  RECARBURIZE-1, 

METAL BEFORE HEAT TREATMENT. METAL AFTER HEAT TREATKENI. 
Note the  presence  of three 
distinct  zones. 
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ii:teur,) 

X500, picral etch, 

PHOTOMICROGRAPH SHOWING STRUCTURE IN 
RECARBURIZED CA:›F AFTM HEAT TREATMENT, 

xsoo  peral etch, 

PHOTOMICROGRAPH SHOWDàG NORMAL 
STRUCTURL OF RE.AT-TREATED N,E, 944*  ;7,TEEL 

IN END COLNECTORS, 
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