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Torsion Tests on Two Steel rhafts 
for 2-Pdr. Mark VIII Gun Mountings. 

Ori;;in of Recuest and Purpose of Investigation: 

• 	The request letter for this work is reproduced below: 

BRITISH AD•GRALTY TECiiNIOAL LISSION 
58 Lyon Street, Ottawa 

December 16, 1942 

To: rr. C. S. rarsons, 
Dept.  of  •  Miner; and Resources, 
Booth St., Ottawa, Ontario. 

From: British Admiral 
Section 2. 

Re: 2 Shafts from 
use on 2-Pdr. 

ty Technical illssion, 

Canadian Locomotive Co.,  for 
rark  VIII r.ountini;s. 

1. 	Ue forward hcrewith two shafts In mild  steel: 
we  shall  be  glad  i 	ou  wIll test these to dostruction îr 
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(Cr4;in cf Request  ad  rurpose  of investiation,  conttà)  - 

torsion and determine  the  relative strongths and 
angular distortion under sInilar loadir  

2. 	In practice  the details perforn.a 
function ;Alt  a reauest has been made by the firn that 
the  shaft r .arked  "1" be cut  bac k as in  "II" to allow 
the couplin staft to slip back in  dismantling: as 
the shafts take shock loads  in torsion we are Interested 
to learn wat the increased deflection represented by 
vIT" entans. 

arrani- e  to "drive" fror.: the keys at 
each and, the unfinished key at ono  end of shaft ni l ' 
may be completed to suit  -Jour convenience. 

(sgd.) - 
Lieut.Comr.ander () G. Taylor, R 

GT/KA 

•■••••••••• 

ethod of Obtainin Torsion: 

The keyed ends of  the shafts were fitted Into bars 

as shown in FIL.ure 1. Uovenent under load was measured by 

a micrometer placed over the two  pins. 
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(Continued  on  next pa.;:_e) 
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Resulte  of Torsion Tests: 

'i.'14';ure 2. 
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Figure 2 shows the load-angle curves obtained. 

The long-necked design  Las an elastic limit at least 33 

percent higher than that of the short-necked shaft. The 

long-necked shaft requires a breakint; load 20.pr cent 

reater than does the short-necked shaft. 

Figure '3 show the shafts aftee they were 

twisted to failure. 

(See Pi L;ure 3, on next page) 



Short-necked shaft 137 Brinell 

Long-necked shaft 121 	" 
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(Results of Torsion Tests, conttd) - 

Fiuro  3.  

• 

SHAPTS AFTER TWISTED TO FAILURE. 

Long,-neeked shaft on right. 
IrM 

Hardness Tests: 

DISCUSSION: 

The best way to evaluate these tests is on a 

torsion-impact machine. 

According to PREVEÏTION 02 TH  I: FAILUR OF i.72,TALS 

ULIMIM R£P...1T21) STIL:S!.7, by the iiattelle 1:omorial Institute, 

the long-necked design would prove the best in service. 

If the shaft is stressed under its elastic limit, 

the difference in angular elastic distortion will be negligible. 

If the shaft is stressed over its elastic limit, it will soon 

Handbook prepared  for  Bureau of Asronautics - Navy 
Departnant, U,S.A. Published in 1941. 
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Ptscussion, concluded) - 

fail due to fatiue. 

Elastic linit and yield strengths of both shafts 

are quite low, makinL; them both unsuitable for shock 

leadinGs. It is assume that these shafts are heat-treated 

to about Rockwell fCt 30 before being put into service. 

It miéht be desirable, therefore, to perform topsion tests 

on the heat-treated shafts. 
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