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Investigation  No  1351 0  

Investigation of a ScoUt Car Bolt. 

===========• 

Origin_q_Material . and oppet of_Investiatiog 

On ,january 29th, 1943, Dr. C. W. Drury, Director 

of Metallurgy, Army Engineering Design Branch, .Department 

of Munitions and Supply o  Ottawa, Ontario, submitted a • 

out Car Bolt for examination. 

It was reported that these bolts were failing 

In shear it was not stated whether failures were 

occurring near the head or  ab  the threaded portion or 

whether the shear was longitudinal or transverse. 
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it Treatment 
,,S ■2 

Ti  (3anac.ian.manufacturer'producing the bolts 

reported that ho was iti:.5Jme, SAE 1035 steel with the following 
. 	. 	, 	. 	. • • 	, 

heat'. 'tat'ffient'2 

• Heated în cydnWe at 1600 °  F., for 30, ra5J).Ww.;s 9  
thon oll 4uencheô„ • • 

Chemical Analyslw.' 

DrIllîngs wtre tgikonerael the  cor e and a carbon 

analysis was made to chock wh5t.her::,SAE 1055 stool was usod, 

The re ,sul t 0.3 

rbon9  0 0 $ 5 per cent, 

Macro-Etch liUaminationg 

The bolt was cut  longitudinally °  A macro-etch, 

HC1, revealed•rogular flow lino% indicating that 

the heading operatIon vas satisfactory. 

Hardness readings wore taken on tho face of a, 

transverse section, The Vickers machine aria a 10-la1ogram 

load wore uSed„ -The h:trdnesià vài,ié6 from 209  In' the  centre 

•to 253 .at ahout 0,010 inch from the surfac„ Tho surface 

reading was 429, 

Depth'of Cte 

.The ..dopth of 

■ . 	 , . •, . 	 . 	 ... ... 

'Cji,1}3 	 s ed 	the 	ere s Op 

_and was feùnd- to v 	
1

ary :'rom•'0 -,002-.=-0„0055 inch, 'FigUre>2 -.' 

a photouncrograph - takoz at X550 . -megnification, shows a- 

 sectîon of the case approximateIY:0,003,ihch in depth 'UnCIddine 

I • 

(Contin:ged o),t , ney.:,t page) 
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Grain Size: 

A McQuaid-Ehn grain size test was carried out 

and was found to be 1-3. 

: 

A transverse section was polished and examined 

under the microscope, The unetched steel was fairly clean, 

The specimen was etched in 2 per cent nital and re-examined. 

Figure 1, taken at )(750, dhows the structure of the core. 

Figure 1. 

X750 nital etch. 

CORE OF BOLT. 

(Note ferrite and lamellar pearlite), 

.0.1111• 

(Continued on next page) 
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(Microscopic Examination, contld)  - 

Figure  2 0 

g 

X350;  nit].  etch. 

CASE OF BOLT. 

Discussion: 

Shear  stress is proportional to the Brinell 

hardness, If the  bolt is  nct subjected to impact, then the 

higher the surface hardness the greater ls the resistance 

to shear. It must be remembered ;  however,  if  impact is 

present, that high hardness means notch sensitivity  and low 

impact resistance. 

It has been suGgested e  that a fine-grained SAE 1OZ,5 

steel, water quenched, should be amplo7ed for bolts over 

■•••••••••■••■■■••■■••■••••••■•• 
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(Di;a+,ussima cont°c.) -

?AG Inch in d?.metor, Tho d:9.amei.or of Via bolt la 10/16

inch; It Is coa>yse-grainc>d and has beoaa.«il qlx.esachedg it

lwis been cyanided in order to obtain the ha:e4Koooh, alto

2°,ossibly, tk^er6^ore,p a mu ch better boit would be obtaNod

If the above suggestion wave fr,Dlt.owadg xamca3T^, a waf,a,

nenc;h and a draw wi%w: cannid:kngp

If We head of the boit :?.^ subject to wear or

shear, then selectivQ cyaniding of that pmt may b^.̂

carried outs followed by a water nLumcih and a d.lnaw.
I

CJonalusd.ollees%.

The oteC,l is SAL; 1055 0

The heKZ.ng OPOa:°uUM has been ^atinfact^^^ily

carried out,,

The depth of <3 aso ob'vaâY7oc1 i o s.ahatlo,

ld A c0o€lrsewgra:£.n6d steel was useC3,y

ROOMinOnMUM^,̂  s

1. A fine-Rra:i.nad SAE 1035 steel could be tried

in the qu mcAhod-wand-c.^^t^^.^.= nondâ. tim.

É, If the hw;i;.d is sul:)jo+:,t to ZFfe^ra a ,:,elactive

c;ymiding of a KneAe'ylx1^^E[ ^>A.l.^^ 1035 pi^ea.l,a :^c^^^..t.c^:^e^.
, s,. ..

wataT Wench md a dxTaw, Sh<>itld give good ^.^esults,
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