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Orlea of Request_and Oblect_of_InvestipAtion 

On March 18th o  1942 9  Mr ,  H. JO Pattorsonp of the 
Engineering Division of the Department of Munitions and Supply, 

Ottawa,  Ontario, roc:posted verbally that an examination bo 

made of throe parts of a toat trailer in order to determine 

their chemical and physical properties. It was understood 

that sufficient information was needed so that purchase 

specifications could be developed. It was also desirable 

that the sampling be done In such a manner that the  service

ability of the trailer would not be :impaired. The samples 



- Page 2 - 

(Origin of Request and Object of Investigation, contid) - 

were received on March 19th, 1942. (See Figure 1). 

pl -rlaure 1. 

SUBMITTED PARTS OF BOAT TRAILER 
1NHEEL SPRINGING MECHANISM. 

(Approximately toisize). 



P,1 .  Found 

Chemical 	Analysisg 

MLP Specifiction 
9255. Steel 

•I•••) 

- I? a e 3 - 

Carbon e  per cent - 	0,54 
Manganese, n 	- 	 1.03 
Silicon, 	n 	- 	 2 0 05 
Nickel, 	n 	- 	0,15 
Chromium, " 

 Molybdenum," 	- Nil 

COtT4.P  

0 0 50-0 0 60 
0,60-0,90 
1 0 80-2,20 

A.,E0 4140 Steel, 

Carbon, per cent 
Manganese, " 
Silicon, 
Sulphur, 
Phosphorus " 
Nickel, 
Chromi.um, " 
o 1 yb de num " 

	

0,50 	 0 0 35-0,45 

	

0,69 	 0,60-0,90 

	

0,27 	 0,15 min, 

	

0.034 	 0.050 

	

0,017 	 0 00 max, 

	

0,30 	 - 

	

1„00 	 0,80-1,10 

	

0,21 	 0 015-0,25 

HOLLOW SHAFT - 
S.A.E. 4140 Steel °  

Carbon, per cent - 	0.40 	 0,35-0,45 . 
Manganese, n 	- 	 0 0 59 	 0,6D-0.90 
Silicon, 	n 	- 	0 0 31 	 0.15 min, 
Phosphorus," 	- 	0,015 	 0.0e -; max. 
Sulphur, 	n 	- 	0,038 	 0 0 050 max.  
Nickel, 	u  
Chromium, n 	- 	0,96 	 0.80-1.10 
Molybdenlyn," 	- Not enough 	0.15-0,25 

sample for 
test, 

• et. 

Hardness  Teste g 

Brinell hardness tests were  made  on the axle and 

on the hollow shaft, with successive readings being taken 

9 inches apart, but In the case of the collar the Rockwell 

method was felt to be preferable to prevent destruction of 

the part. 

The 347 Brinell hardness given for the collar has 

been obtained from the Westinghouse Electric conversion 

table, The averages are listed belowg 

Brinell 	 Rockwell 

Axle 	 - 444 in centre 
418 at either end 

Hollow Shaft 	- 241 
Coller 	 - .347 



q

DiscusSl=

°Axle

From the chnn'i ti al ana1. ^ sis the a'^eel c»M:!_ oyed

empares to S^A,r. 9255 (a spring si,,..ea_) except for the

t}.1. ig}d'4ly hx.gt].(.^r ma1nt<rFXJ::4,:Ge Cn.c3bteX?.to According to the

lâ.teraturoo4 2stF,^l of t:4?_3.a? ^.^Y.^ e shc.)za;!_d W.

(1) 17o.:C31.r3_o. ic;F;d at 1600 to 16250 Fo ;

(2) Quora.ched in o3.'?_ 1575 to 16000 F'o,Ç and
(3) `-^?iTGred at 630 - 1050 to Brinell 363 - 429.

S:T.1..lce 'C:.{:1.o above hk; a'is treatment I,.`.1 for large

,
^].c â°â?C'r111f3C.^. fla t springs ^'?^^16 1?C? and ï1^rE''•};A in. t:CJ.:.,^ c'l%.aE;r s^d Q

or for hot coiled helical a;pr'l.ng^^ over ,; inch in diameter,

changes in the heat a,raaWe.'...t to conform with the a1zca of

the axle s}7 c.s-cs:l ci be !_ c ?° t to the disc ret.5 on of ti:Ftc. produc or9

it will be na:eted that the h.ardTao;.itis of the ^.aae at

the centpe io higher than at both ti-xzadso It is d:7_ffid?u7_`âr to

say whether this t.ia:}, b, en done so as to facili'cai:.e machining

at the ends or, inThetb,er th_t.,, is a nC; i,,ura1. occurrence ^.^^r.e to

the fac't, that the metal I`:,aa been testeÇ+. below the surface

at the ends .

Collar

The near^`..-^• 9 t', S,Ao E, : 4àeC:ifit.,Y.a'f ion '1:o the C:t1t','rm:l, cP3.,Î.

analysia:3 obtained for the collar is 4140.

The urobabi:?.:S ty chart Given in the 1941 SAAn

Handbook shows the .c o1.1 caw3_ng hoa;:, treatment for W-We

diQ.AI.IeSIe..l' b'i.râi of 4140 steel with a Brinell hardness of W.,

(1) Nt] c"ma. S, pL !^^ e i'1. i:, 1650 to 17500 F. ,

(2) ac:nch in oT.l at 1525 to 16250 F., and
(3) Temper to 9250 F. to C3^.?$;aii."1. the Brinell hardneas

value, 347 a

The follo-j7in=, pi?:vsical properties would tWn vekzlltô

TÉino,G.Le :j U^.^tangt.h

Weld
Reduction of area
Elcl:kgat'? t3'i.'-l

168,000 PoSUo
114S O00 P,U''
41 per cent

11 per !° Qnto

stecal and In Hc n. t ':R° reatm^.̂  nt ^ Bull ens ti aal^ 11,
Fourth EdS.tionrPagz: 3t13o



118 9 000 p o spi. 
95 9 000 p.s.I. 
57 per cent 
18 per cent. 

Tensile strenp. th - 
Yield 
Reduction of ares. 
Elongation 

uz, - 

(Discussion, contîd) - 

Hollow naft - 

It was not possible to obtain a mlybdenuu 

analysis on the hollow shaft, due to insufficient sanlpie, 

:ut  Is felt, however, tbat this is similar to S.A.E, 4140 ;  

because of the similarity in. the results obtained for the 

hollow shaft and for the  collar .  

The probability chart shows tbat in order to obtain 

a Brinell hardness of 2 4:1  it is nenessary to draw to 1250° F. , 

after quenching in oïl from 1525 to 16250  1,P, 

The physical propertio now Obtained are as 

follows? 

It rdust be stated that In actual production 

variations of the ii:tove wf-....11 occur. 

Conclueions. 

1 0  A steel closely similar to S o A„E, 9255 was 

used for the axle and heat treatment ean be based on prior 

experience with the latter. 

2. The collar and the hollow shaft 9  although of 

different hardnesses (M''Î and 241 respectively), are probably 

of the same type of steel, The analysis shows that this 

closely resembles S.A...E„ 4140 9  prior eperisuce with which 

may well be ue:!ed 	a basis for the heat treatment of these 

parts, 
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