
• • 

%)PTAWA 	July 23rd,  194 -:i. 

F  :s‘  r  , 	2 

of tho 

(JtL DRES3 1NG  ALI) 	 LABUA20âIE.:. 

Investigat.ion Uo. le59. 

2xamination of Four -Yew Volute -.;prings 
mafe by the iJLtorà Manufactuin 0 -:).pany, 
Detroit, Mich .lian, for tl.e Ram rank MY IV. 

le  : ,-..;  o:,..çy  



f 	 • 

; 	 • 

OTTAWA 	July 23rd, 1943. 

RLPORT 

of the 

ORE DRESSING AND EIZALLURGICAL LABORATORIES. 

InvestipAtion Yo. 1459. 

Examination of Four New Volute Springs 
made  by the Eaton Manufacturing Company, 

Detroit, Michigan, for the Ram Tank  nK  Iv. 

Orieh of ReqUest and 0141AL...of:Investigation:  

On july 5th, 1943, under Requisition  No 551, A,E.D.B. 

Lot No. 340,  Report No,, 101, Test  No. 4, Prof, J. U. MacEwan, 

Consultant to Director of Metallurgy, Army Engineering Design 

Branch, Department of nitions and Supply,  Ottawa, Ontario, 

submitted for examination four  new  volute aprings manufactured 

by  the Eaton Vanufacturing Company, Detroit, Michigan. These 

had been obtained via the Montreal Locomotive Works, Montreal, 

Quebec. 

The following information was desired: 

1. Load7deflection curves. 

2. Permanent set after loadinE to complete 
bottoming. 

3 0  Microstructure of section throughout the  prings. 

4 0 Longitudinal and transverse hardness surveys. 

5. The amount of decarburization. 
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Identification  Marls  on 3p2'1ngs: 

The  sprincs  as recelved were marked as follows: 

No. 5. 	 No ,  6. 

C  05163 A 	 C 95163 A 
HT  452U 	 HT-31146 
5111 .357  • 	 Tjr1. 1b85 

•• 

Load-Deflection Curves: 

Figures 1 tv 4 (Paips 4-7) show the loadinc  curves and 

permanent set immdately after bottominz, 3ince.these curlies 

appeared  to be sitly diffrent than previously recorded, 

t-tn estimatc) of the stor3d.enercy 1!,a 5  rude. The sture(2. enert7,y 

In Latrobe (American  Locomotive  ':iompay, Latrobe, Pa.)  springs 

was also ca1cu1atc ,2._ These results nr:: shown in Table I. 

TABLE  7, 

	

,605 	 1 	 4  04] -, 	. 

	

4,580 	 2 	 4,201 
17,  631 -, 	 eJ 	 3,7riG 

	

4,674 	 4 	 4,221 

It is aiparent; taat i.o Eaton spring i3 capable  fA-. 

IJandling h'eavier 7ads, without bottoming, than '.;he Latrobl, 

spring,  This may he c;.ue to a difference Ln design, rellinc,• 

or pre-stressing rethod. 

Tne  stored energy is the work, in font-pounds, 
necessary tc bottom  the  spring. 
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Microstructure: 

According to the results of research carried 

out at the ,:iatertown Arsenal (Report No. 451/10), inclusions 

in steel have a greater effect on spring life than has either 

alloy content or rolling practice. For this reason, photo-

graphs of the inclusions in the. spririg steel are included in 

•  this report (see Figures 5 to 6, Page 8).  4 normal amount 

of inclusions is shown to be present. 

Figures 9 to 12 (Page 9) show the structure of the 

steel and the thickness of  the decarburized zone in the four 

samples. 

Hardness  Surveys:  

Hardness surveys were carried out as  requested. 

Figures 13 to 16 (charts, Pages 10 to 13) show 

results of the longitudinal surveys, and Figures 17 to 20 

charts on rage 14)  the results of the  surface-to-surface 

surveys. 

(Pages  4  to 
(containing e:arts and photo- ) 
(micrographs, Text is resumed) 

on Pai-iie  15.  
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Figure 3. 

Ws: 	 igna  IN  
lOsuistoesi • oz mime c14en14 mot 
••■ 

'ZiffIràir.e15 rem 

•eee" 

snuffing :- 

RieMg 

GEEEFEFA 
El 

tagittimeleilles;Îffl 

manviumanardubatikoma.migreigrribiffimarraibageh laiolaai 
amemaaamPlea -iielammemekimeommumamanuffeagamm mum- atimuiiieeniptegaeàagiiiiiamimammanimIkagiumamal: al mama mmemealimi.Lamitgemaam*gamumagmaa lu ekm: 
mmaam mumemipecammânimumaamummaammommia 

Ti  
MMMMEMNeme41;..M1..NOMUMneeMMOMMRPOIMMUP4EMMMmg 
gnmWeelegggg.=::eziaMefflegggeffdieeMBeMMEIIAMMUffleZ 

..-:.*:9:Ple -::::iegriP41"14119NUEffliiiirieggilinigegieffeili.ïeffliiiEl 
--IihiggeffliteigggiegF "" ..4rei:  —i 

wee- 
gilluelifite- 
ldiire4 ***  ' 

• .  .  z  ..  :um 

1" .3' 

ELM

iell'eKeeqâ-e4E.ieuw 

	..10 
... 

r: 3 22  h11fi  .3  

meeem.m 
,r1L - 10ilgN4 

MSOR 

eium 

..... 

••  . 

fflmee.,...m..-:eugnm...mergeggr zweg.7.--demriggnieeemer:ffeiiindi 

eàffeugnej:;eneen!ri!tNiffeleeli eMMLIIMP:eiggengleMC-UMIIM 
!! . 	 ....  „ 

; 
: Ira.  • 	 ----  -  ..... - ......  4.   -.:;:7" ..e:::: :ealeà7: :::eriliz 

.:4  
eak41  

-- ...  -r":r.::-•  •=:iiiiih:::.ni'  ii:::- .. •.. 
nen'''neennen..'n...e.e.n.1- 	..e"n.--  .. x' ...-----reeâ'' «ellee i-ednen-  ue 	 disesidn:::::»d: EH  .. 
-n'elreleeeeleln e".1 '!eeeleMMMffie.M'AenMegkih..ii.e4isdek!M.5._______%-.=..!.., 

11e1.-21:1:re.":::::.=: ':::. eeEekren efflen.ngegMWdaggigliebqiireee -..;.47 
4-Aoli -:-gir::en' irerr:-..:%ItiàiâNIBErLicnigliFi 4 * - x . ' "IireerTgiiiejl. feee...::::=-..,:e.........e,.:,•,- iiieLefflardmil  7 

......  ..„...m....:...........---_2==..-_-..........-e-,..- :Lme.-...... ;  :. mremEilamm  e. 
Er...E..! Fe....â.I  

:1 	 Mele 
:.4...,...: m.e.: - .e.......--...1.1u......_____, 5_____,.._11: „.:: ,illiikel_,....irli  ..%_. 	.. 	ifi 

e. 
ri 

âmee.e. 
umanagelk..1-int-41.. 
mmailamameige. 

l'ii:;::teigrEfighlg  •  ',79ifibru g;;;;;;ti  
: : :: :; m  

*--- . ... 	 .... 	
.

- 

GEE:EH: 

 

n;;;;;',141Miliaegieà*.gEen:=11:111 

:: 	 - -  ••=• 

eem@gmÉdift •• 	 •  :::•• 	• 	 — 

en 

,r - 

" deb MEMMge4gMeeeeN 
Nali:,:fMMUMOd 
MMIIMMMIUMMEW2gege 
UMMMUMMIUMMEUPgel-
iteMIUMMIRIMMUffle'fflgm 
MRMMUUMMUM@Rgigr: 
leiligNEMMMUMMeife- 
MilraguiliiritilmleffliallegMeTeggene''""' 

tnn 

= 	.......... ....... ....... ......... 
..... 

.... 

- 
•• 	— 
ninE:ureingeir: • 

fieffineenr.4Te":. 

..... 	 ..... 	 ... 

EFE+3 

nen.sinel" 

,..•: 

••  .....  ••••• ..  . 	: 

.... 

Mkt 

... n  n:  • 	 ::  • • 

s .. 

....... 	..... 

RIEDE 

.11111111illj3.  



11,-44 	imulle taw .tog seampin  D INMAN teneobet a 

i ■ • 
I_ 

- 

1 
k * 

0  

'"iii
...... 

	

	• 	 . 	 ............... 	 ern":"›.4  neele: 	 "  " 11' 
hist••-• 	u•–••::1—•••–.T.... 

. 	 . 

EFFEIMildi 

S'o nOd eo SCAM' C/70N.L Ail 06'07 

• t 
4• 	 • 

poise e 

r' 



• 

\, 

• 

• 

- rase 8 - 

Piers 5. 	 Fiere 6. 

Spring 5. 	 Spring 6. 

ElMre 	 Fîfure  8. 

:::prinb 7. 	 Spring 8. 

PHOTOMICROGRAPHS  3UC:11':::'-  iNCLUWM. 

X100, unetcned. 



Figure  9. Figure 10. 

Spring 5. Spring 6. 

.1111.• ••■ •• 

'Pigaure 11. Figure  1.2. 

Spring 7. 'Spring 
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PHOPOMIORCARJUHS :DHO*ING DECARBLRIMM UNES. 

X100 , nital etch. 
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Figure 16. 
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CONCLUSION:  

fecarburization is limited to about 0.005 inch. 

This is slightly greater than 0.003 inch, the commercial 

limit generally applied to springs of this type. A superior 

nmthod of fabrication is evidenced by a greater capacity to 

store energy. 
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