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1111:In pfl .. e.:Lt and Purese of InvestAz5AL2m: 

On December 20th s  1943 ;  Capt  M.  J. Ward of the 

Directorate cf trIall Arms and Smail Ans  Ammunitions  Inspec-

tion Bo:qrd of Unf.ted Kingdom and Oanada s  Ottawa, Ontario„ 

roquestsd thnt tests ba made on steel plate in order to 

determine  th 3 length of time re1:21red to cool plates of 

standard thickness to various low temperatures. 

The purpose of the investigation was to determine 

the minimum time which the,  ve.rious small arms weapons should 

be kept in a co. room in order to ensure  complote  cooling. 
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Two pieces of armour plate steel were used for 

the experiment: 

Ao  4" x 8"  x 2 1?  thick, 

B. 	x 8"'x le thick. 

The temperature of the centre of the  plate was 

recorded by means of a chromel-alumel thermocouple  (#28 wire) 

attached to a standard potentiometer.  The thermocOuple tip 

was inserted through two small insulated holes (see sketch 

below)  and flash-welded to the plate by  a discharge of 

condensera.  

Thermocouple wires 
_ siatlor 

• 

The cooling test waa conducted in a cold roam 

capable of  attaining a temperature of -23°  FO The plate was 

placed  on small supports  in  order to lift the bottom face from 

the  concrete flooring and so allow air contact to be made on 

all six sidcs. 

The resu'ita are shown on time-temperature  graphs 

and from these are  derived Cooling Rate-Temperature Difference 

reference curves. An  explanation  of these latter charts may be 
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(Method  of Investigation s  cont , d) 

found in l'eport of Investigation  No  1555 (December 14ths 

 1943)s  which determined the cooling rates cf small  arme 

 ammunition. 137; application of these cooling-rate charte s  one 

may  find the cooling period to any desired cold temperature. 

Results: 

Plata Ao 	.1111e2_1. 

The 2-Inch plate cooled to the temperature of the 

surroundirg cold air medium in 2 hours 5 minutes. 

The coolinï; rate curve  (chart e  Figure 2) is  shown 

as a  band in order to cover the experimental errors.  It will 

be  noted, hawever s  that the width of this band is much narrower 

than  in  the ease of small arms ammunition, This Is credited to 

the  homogeneity of the test arecimen. 

Plate Bp °e  DerLre 3. 

The 11-inch plate cooled to the temperature of the 

surrounding cold air mediule in 1 hour 40 minutes. It may be 

noted that the cooling rate curve obtained (Figure 4) diverges 

slightly from the straight-line relationship shown in Figure 2 

for Plate A. This way be attributed to the fact that the 

specimen was cooled in a different position in the cold chamber. 

The air is circuluted by a &mall fan s  and it is likely that 

Plate B was more directly affected by flawing air than was 

Plate Ao 
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CONCLUSIOES:  

'the times recorded are only approximate and  vary 

somewhat when the specimen to be cooled is subject to varying 

air  currents in the cold chamber.  , 

A  general rule could be adopted, that steel  cools 

from  room temperature to sub-zero temperature at  a rate  of 

1 inch  of diameter per  houro Sellever e  a safety factor  of 5C 

per cent  should be added, to ensure that there hes been 

complote cold penetration  and to cover a range of  final low 

temperatures. 
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	FIG. 1. 

CODUND_CURVL raw, 
EXPOSED TO C01111 AIN. 
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