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Source of Nnterial and Object of  Investisation: 

On November 29th, 1943, A/C A. L. Johnson, for Chief 

of Air Staff, Department of National Defence for Air, Ottawa, 

Ontario, submitted (via F/0 M, 3,  Sperme)  two piston rings for 

examination. These rings, marked Pedrick 99103 and Hastings 

9909H respectively, were designed for use in the Ranger 6-44005 

engine, It was requested (accompanying letter, Pile No, 938AR-2 

-5(AMAE DAI)) that comparative tests be carried out to determine 

which ring was of better metallurgical quality. 
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Hardness Tests: 

• 	Hardness determination carried out by the Rockwall 

mottled gave the following resultsi 

Sample 	 Rockwell 	Brinell (converted) 

?edrick No. 99103 	93 ('Be  scele) 	 200 
HaDtins No. 9909h 	25 PC' scale)e 	 255 

.iverage of 13 readings. 

ncreeceec :xamination: 

:ipecimens were taken Crew. eaàh of the rir4es 9  mounted 

in bakelite, eoliahed, end examined under the microscope in the 

unetched condition. Pleuras 1 and 2 are photomierecgraphs  at 

X100 magnification and,show the uletchsd structura  of  the 

Pedrick and hastins piston rings respectively, 	graphite 

is  in the form of clusters in bota lione; :lowever,  it will be 

noted. that the graphite in the Pea.rick iron is coirser than 

in  the iron of the 1iaetin€:s 0  The materials were next etched 

in a  solution of 4 per cent pler.1 acid in alcohol •rid re-

examned, Figures 3 and 4 are phetonle,eographs, at X1000 

magW.fication showing the picral-etcliad atructare of  the iron 

of the Podrick and i1astinza pletol rinee respacti .rely.  The 

pear'ilte in both irons is quite fine °  However, 	will be noted 

that pearlite in the - Pedrick ring is slightly sphoroidized. 

Remarks: 

hardness tests carried eut on these materials showed 

that  the Hastincs . iston ring was considerably harder  than the 

Pedrick ring.  The larger graphite parelcles found in  tha  lutter 

ring  weuld indicate that this iron would not have as good wear- 

resistance qualities  as the 	 ring, especianly if the 

c71inder walls  of  the motor were bardenee 1ey .  a process eaàh as 

nitriding,  etc. It is tho).tght, however, that the Podrick ring, 
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• 	(Remarks, cont 9 d) 

althoush softer, would probably give satisfactory service 

in a cast iron cylinder, such as is used in the automotive 

industry, 
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121"..7..ure I. 

X100 0  unetched. 

STRUCTURE OF PEORICK PISTON RING NO. 9910B 0  

le 

Fil'ure 2. 

X100 2, =etched, 

STRUCTURE OF HASTINGS PISTON RING  NO  9'GO9H. 



X1000, etchee in 4 per cent 
picric acid. 

STRUCTURE OF PEDRICY PISTON 
RING NO  991013 . 
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Ela2c21. 

X1000, etched In  4 per  cent  picric 
 acid. 

STRUCTURE OF aASTING3 PISTON 
 RING NO,  99091i . 
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