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Exemination of a 3cerod Checteh Aircraft Cylinder 
Sleeve and an Aluminium .411oy Piston °  

Source of Matorll and Obïect of Investiptloo 

On April 21st, 19e, 0  VC A. J, amith e  on, behalf  of 

the Chief cf Air Staff e  Deparment of National Doene roe 

Aire  Ottawae  Ontario 9  submitted for evamination e Uheeth 

aircraft cylin.der sleeve and an qluminium alloy platc..n, 

together with a aample of fine shot used for ;:burrace peening, 

The piston .eubmitted had seized in service °  It was thought 

that this may bave occurred as a result of sho4u8ed in 

shotblasting ne cylinder head, becming effibedded in the 

piston, through improper cleaning of the work, An exiimina-

tion was requested in order to determine leihother thia was 

the case, 
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flis.cro-Exumin&tion 

The piston and cylinder  bath  ktppeared to be baz.Uy 

scored, However, no cracks  (PrC20  obse:?ved in either  piston 

or cylfLnder  slocee,rna1l 1.11 . 1ht spots, which  appeared to .  

be  embedded  motz0_, were cllserved on  the  piston s . .-,rface, 

Microaco-le  E72;amiaaten 	 • 

Speolmen.c of the piston, cylinder sleeve,. arc: 

shot were mounted in baelite,  polished,  and  examined under 

tho microscope.  ?igure  1 is e photomicroEraph, ct X4C 

magnification, of a sect:.on cf the  cylinder sleeve .fter 

etching in  a  solution  of  4 per  cent  picric acid in alcohe1 0  

The  outer black area is bakelitep.the dark etching materal 

is the  steel cylinder, and  the Wi.ite arem f.s the chromium 

plate cn the zylf,nor wall(  

Pleirs 2  is  a photcmicrt)graph,  at X100 magnifi-

cation, anoulng the nital-etched structure or the metal 	 • 

shot  used in shotb19st1n,7 th o cylinder head, ThAs material 

is white iron, 

Figure 3  13 a  photomicrograph, at X100 magnifica-

tion, obtained from  a location which showed  a  shiny  spot 

area 	Seve,ral  :7:artici c :. of  whUe  iron shot may bs seen 

embedded  in tha aluminium alloy piston. 

Pleura 3 

X10 9  etched 4 per cent picral. 

PHOTOMICROGHAPH SHOWING CHÏOMIUM 
PLATE OF OTEEL  CIL1NDER SLEEVE, 



(Microscapic i';xaminatIon, cent d)  

otened  in 2  per cent nital. 

STRUCTURE OF METAL SHOT USED IN SHOTELASTING. 

rjezizr, 

X100, etched ln 2 per cent nital. 

PHOTOMICROGRAPH SHOWING PARTICLES OF WHITE IRON 
SHOT  EMBEDDED IN ALUMINIUM ALLOY PISTON. 
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Dn of .

The Armim. plate on zr%.E? Okaç.atc3h cylinder aloe',^a

was [)bst?:i'lrt°e{:1. 1;C7 be quite u31id'.'t7!'°m and was not of the ;;orC)v':,,

type of plate pr ociuxs ed by the Van don ;:Iovm4:, n^cesvp The

DISC ,zSç.,.

Wi01tne;^ s of the c;hromit,rz plat o was approxi^^at.;; ly 0,025 i?:a cA,

The shot oxminad was J`.'o=J to be of white Iron

(MiC;h has ?. Br?.ne.?_l hCaa'Ca?:).e;às of akAp.%'4ix:#.'sdiately" 4504 This

bard subotmee, when used for c°?_oaning the cylindor head,

apparently ^^.^eC;F1,TilE) av7boCided in Wi.^ p1sto%7.o as shown in

Figino It is C.u7:1t`,l1.AC1(;a, from this â')xm;,g,nationF that the

seizure of the piston wGi^i: 1Vr+..Ib"^^^ due to ÿ,l..Sie presence of

this IÏ1 âa teri al in ltho prl ntoap

If ;:aha"tïblz`ti,.s tipk,N; of the c:Ll'lf..X]dea:' head in 11e3C`aasaF°y,

âTiallG^1^.^le I?"oil shot shoI?ld be 11.o s:sd in place of the white,

Ir«n shotp Jn 0p fi.lmd}n, a S^eadOg ir V i^, aU. t+.S}.o.1 .t.ty on sr.Sot-

b:!_ast1.ngo si.aatce^.^ that Mot sire Mould be between 0,040 and

0,060 lncL# n i t is his opinion, ho4^ ev^^^ ^that sho: blasting

the cylix.ide^.^ head eA oc s not e: f fc:; ai; mch iM:tacavammf^ , oMer

than f;`1,^^rnia, if the engine is air c:oo4l.r.Fd but is of velue

for Nc^,^a.!diF..caoLL1.ed eng'tne,J,
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