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Optimum Quenching Speed  and Temperature 
for a Heat of  Gun Steel. 

Abstract 

A previous report  (Investigation No. 1427, 
June litto  1:)43) recorded tho ccoling rate obtained in the 
quenching of a 3 07-inch gun tube in accordance with usual 
production pr4%ctice. This report records attempts made 
to determine the ideal c0011n3 rate for the steel in tbis 
barrelpand the following conclusions are  arrived  at: 

1. The optimum quenching temperature for this 
heat of steel  lies between  1600°  and  1650 °  F. 

2. The optimum quenching speed is indicated as 5 °  F.  
per second or  faster, although there was not 
sufficient material for  test to establish this 
definitely. 

3. The physical properties of the gun tube whose 
coolin rate on quenching was recorded would be 
improved if the cooling rate could be increased 
from 3.1° F. per second to 5° F. per second. 
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The investigation into the ideal cooling rate for 

the steol in the 3.7-inch Gun trrel reported on in Invest:1ga-

tion  No 1427 e  June lith e  1943 e  was undertaken at the request 

of Mr. R. Baok e  Superintendent of Gun Shop e  Dominion Foundries 

and Steel Limited e  Hamilton, Ontario. 

Analulp of Steel in the Gun Tube 

Per .cent 

Carbon 	 0.28 
Silicon 	- 	0.31 
ManGanese 	- 	0.75 
Sulphur 	- 	0.020 
Phosphorus  
Pl.ckel 	 _ 	0.76 
Chromium 	- 	2.19 
1.elybdenum 	- 	0.48 
Boron 	 - ' 	None detected° 
Alumlni.um 

 Vanadium  

poolie Curves: 

Test bars were machined from the muzzle end of 

a 307-inch gun tube s  tangential to the bore. Thermocouples 

wore welded to these bars. After two hours at  1650 °  Pcp 

the bars •ore quenched by air blast e  still air, lime  and - 

furnace cool. The coolinG rates so obtaincd were of the 

order of those obtained in production qaenching. 

The toolin curves obtained aro - shown In Chart 1 0  

on Page 3. 
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All bars cooled in air were tempered at 1170 °  F. 

for two hours. The bare cooled  I  1ixîi (1.7° F. per second.) 

and in the fti,rnace (0.00° F. per second) wero not tomporod. 

Chart 2 (on Page 5) give s the physical test results. 

Cooling rates slower than 2' F. per second give low yield 

'points. Cooling rates faster than 5° F. per second give 

fairly Good physicals. Unfortunately, there were not enough 

test bare to establish a definite relationship. 

The coeline; of the . gun recorded was 31° P. per 

second. This rate produces reductions of area slightly less 

than those obtained at 5 0  P. per second or faster. 

Ouonchinçe To-nne/-aturei- 

Hardenability toot bars were held for two hours 

at various temperatures. These results are shown on iiage 6p 

by Chart 3. 

Below 16Q0° F., maximum hardness on quenching is 

not dovoloped. It is to be expected that low yield strengths 

would result from a qu •nching temperature below 1600°  F. 

With quenching temooratures above 1650 °  F. there is no 

increase in hardenability. . 

e, 

ç2ages 	ano. 0, rollowing e  
( contain Charts 2 and 3. ) 
( Text continuos on Page 7.) 
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RE 0 OMMENDA TI  ON g 

It is probable that an improvement in physical 

pronertie swouic .re suit if a more rapid ecolini-.; rate were 

obtained . The €;ux1. for  wh:l.ci  the c oold n g curve  is kclown 

was quenched from 156O <  F. Its cooling rate w s  3 i°  F. 

per 3ooûfld0  A  h14ier  quench t emp e r at tire wou3.d re sul t In 

faster cooling,. 

An idea of the ph:Ts:lc al pro per tie which will 

re s. ul t from  a c opt ai n co oli rate could be o b t anted by 

bu 11 din a  cooUïg  box . The te st bar would be quenched in 

curront of air,  so t ha t its c oe.)3.1 rag rate would dupli cate 

tual  production conditions 

Die box woul d  have a con troll ed c,:ur rent of air 

pas sing through 1 t 0 It w oul d. be ne c e s sary to determine 

the rate of  air f 1 ow experiuie .nt;ally 

i.3one thought mi ght be given to the use  of  quenching, 

media  which will r OMOV 0 he r_It; f aster, than the oil whi ch is 

used at present- 0 
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