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Examination of Two Rem Tank  Volute 
Springs  Recon • itioned. 

CiIi_LAn of Recuest  and Nature of Material: 

On june  10th e  1943 e  under Requisition No t,  548, 

A,E,D,B,  Lot No.  335 9  :Prof. J o  U, MacEmin e  Consultant to 

the Director of Metallurgye  Army Engineerinz  Design Branch, 

Department of !unitions and  Supply, ettara e  Ontiïrio, submitted 

two reconditioned Âiam  tark  voluta springs (design, AED3 Drawing 

C-(25133) for examination, These sprins,  which  in  th1  report 

are desienated  n4V and '3', had been supplied by the Cozens 

Spring Service  and  Manufacturing Cc,, Ltd o , 157 Zueer :2:treat 

:2ast, Toronto, Ontario, 

Information Desireri: 

1 0  Permanent s et efter bottom:Ing o  

2, Microstructure. 

3 0  Longitudinal  and transverse hardness survey. 

4 .  Amount of  decarburization  presento 
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(3. en titicat on of SP:r iurr, s 

The s pr 	d s ga.1 a to 'A wac , mark a d as io11ow13., 

PCE r C 9392,7 
ORD 40009-13 
:ic L,5L41 

The spring dosignated' n D was marhoel thusz 

73927 
OR]) • - 
If.V 53)1584 

'Ver ti cal S tr ips we ro out fr mi thé ,s pr 'l'Ag El ,D  as f o 11 OW d 'à 

, Str lp 	S pr5..n.g 	' Poe JIU on 
No c, 

A 	...-:, 	D °I:, t aie c o j', .`t .. 
2 	A 	- 	111.5.d.d:1 -0 
3 	A 	— • 	Top 	-CR 

. ' 4 	D 	- 	Dot t oin n  
5. 	B —  
6 	D 	- 	Top 	u 

Permanent Set g 

Spr :Lng Jr h ad a permanent sot of -!'"; Inch: af ter 

b ottoming SpeIng "A" was not tostod, 

Ha rdne s s Sur vey s and' M1 °vo struc turo s » 

Infomati on on the se points is given In Figures 

1 t o 12 p 'char t s and oho tom! c ro gr aphs appearing, on the ' ne .7-t 

six pages . Springs nAn and ne are each taken in turn 

(PTIge—s To—irFoTi UT Fm«  ) 
trAgures 1 to 12 inclusive) - 	, 
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I IYCHES FROM OWO 44101111 

(Hardr.s s Surveys rtnzi 	os true bur a 	ont, 

A" Srfi:iltG e  

FIA..?.D147b'Sz3 URVE-4:4, E1)Gii,' TO EDGxL 

F I C. S 
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, 	 s 
//ICAO'S 	dr/Wer 
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Fie 

•1 	-t 	.3 	-4; 	-5 	.6- 	-7 
dusregmece ee0/4 SUAtf.4C4 
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(Hardness  3mrve73tndM.:.crostructuros 2  contjd)  - 

n A' Srie_NG. ======== 

:EARDNWS SURVF4:e  FilikiFAC  TO SURPACE, 
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(Hardness  rurveys and Microstructures, contld) 

'A" SPRING. 

MICROSTRUCTURE. 

FlinlzU 5 - 

X100, nital 

EDGE OF SPRING,  SHOWING 
DECARBURIZATION OF 0.05-0,020  INCH. 

Figure 6. 

XICO, nital etch, 

C7.ENTY!7 OF  31I1TG,  MOWING TRACTSS 
O2 	T: 	3ACKGROUND, 

t: 0 Cs 
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(Hardness Surveys and Mcroatructures o  cont'd)  - 

'l e SPRING. 

HARDNESS SURVEYe  EDGE TO ZDG3. 
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(Hardness Surveys  and  Microstructures, cont'd) - 

ne  SPFIING, 

EARDIŒSS  SURVCX  Sirtj'AqE TO SUIFACE. 
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(Hardness Surweys and Microstructures, cont'd) 

°B' SPRING °  =4. 

MICROSTRUCTURE. 

Figure 11, 

X1000  nital etch. 

EDGE 0 1V  SPRING, SHOWING 
DECAR3URIZATION OF 0,0150,020 INCH, 

P1-11re 12 

X100, rital etch, 

CENTRE OF  SPRING, SEOWING A CONSIDERABLE 
AMOUfT 07 FE:MITE If A rEARLITE BACKGROUND. 

=er.earM 
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CONCLUSIONS 

-'ne depth of the decarburized zones on Springs 

and "B" varies from MI5 to about 0,020 Inch. 

This amount of docarburization reduces the fatigue life of 

the spring ',c) less than half that of an undocarburized 

sprine, Also; Booghold, General Motors Research, 

has proved that docarburized sprdngs soon flatten out 

In service 

"3" pring is below 	Rockwell Q( 40 minimum 

hardness usaally recommended for springs °  

A discussion of the uurrent informatirn on prings 

and their mptallurgical properties will be found In the 

Bureau of Minos' :.'eport of Investigation No °  1270p August 

• 12th, 1942, 
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ef 
The Effect of Surface Condltions Produced by.  Heat 

Treatment on the Fatigue Resistance of Spring 
Steels„ - Hankins end-Becher °  (journal of the 
Iron and Stool Inst„ 19;51, Vol  2)0 


