
The Application of Plastics lttlaterials to
6A$ TI}HSIFIE E$IGItrES

Lrlades. f-'hus reitt [orced 1>lastics u'iil
et'eutuailv uurlie their maior contrilru-
tion to i.t engirre deve,ioprne,nt"

Research Applications: Due to their
ve rsatility, re inforced plastics frnd
lrlany uses for basic research applica-
tious. One such appiica,tion. urade for
the purpose of studying the effect of a

shroud around compressor discs, pro\:-
ed rnost effective . As the disc rn ould be

spinning at a speed of arbout 6800 rps.

adequate ,hoop stresses had to be buiit
u'ithin the shroud to combat centri-
f ugal force s. I n order to llleasure the
nritximum pre-stress possible, test

specimens \\'ere w'ound using a split,
stee l disc rn,hich \\'as rhen mounted in a
[est machine. A typical specimen had

a 'bursting strength of 12 tons with e

rneasured trltimate tensile strength of
185.000 psi. Orre interes,ting facr is the
verv lorv resin content and the poor
prirnarl, adiresion ( i.." adhesion be -

tweeil the glass and the fibre ). The
resin content clf these tesr shrouds

ranged from l 1 to 11 percent depen-

FIG. 3 I;I(;. J

;rlastit'. Ilott()trr: Itig, .5, irrjt'r'Iion nrorrlrling I'ol' lrrrilding
up hlatlt' pl:rtl'orrrr: Ii"ig. (r. btrild-u1r <ll' lrlatlt, tip .$7 in,
u'itlr plastit': I;'ig. 7" <'orttbination of ;ll:rll'ornr {i tilr builtl-
uI) x'itlr ;rl:rstit': Itig" tI. tlritkt'tting ol' lrlarlt uitlr ;rlastir'.

dent Lll)on rhe amotrnt clf pre-stress

eppliecl. usuallr' 28,00t) ro 35.000 psi.
In spite of this lou, resin con,tent and

poor prirnarl, ad,hesion. test specimens
have been u,ound r.l,irh r-rltimate ten-
sile strengrhs rangin,g f rorn 185,000
to 265.000 psi. It would appear: there-
fore, that primarv adhesion, rvhich is

regarded r,r.ithin,the plasric industrr,
as the main facto,r for producing strong
iaminates, does not compieteil, explain
the mechanics of reinforcemenr.

\\re feel that only about 1 0 r<; 15

percent of the strengtl: u'ithin lamin-
ates corrles frorn primarv bonding of
rhe resin and fi,bre and rhat 85 ro 90
percent of the strength cornes fron:
f rictio,nal resista,n,ce 'be tlve en the fi,bre

and resin. This resistance is formeC
urhen the resin shrinks against the
fii:re during cure ar-rci frorl pre-stres-
sing or pre ssures applie d u'irrhin the
laminate. Stress-strain curves plotted
f rom tests on flat specime ns in dicate
the above theorv to i--'e correct. This

( Continttcd on pagc 6I )

7'lt t .f ollo ttt'in {l et't'i,cltt is a,lt-
sft'a ct t t{ f t"o ttt a ?)e'pcr' " T lte Ap-
7tl lcat furi af A o n-I[ eta,llic ]l{a-
trtt'ials tri Gas Tut'bt,rte En,gines" ,
1'ea,d lt e.f ore a, nt,eetin 91 of tlt,c
C an a d,ian Ae?' ott.a'ut,ical I nstitute
lr?J J. A. Fortltnn af Oren,da En-
gines Ltd.

I- N THE NL,\'EIi ending .search

f for better materials a goo'd deal

- ol effort has been concentrated on
the develoirment of plastics and rein-
forcecl plastics, because of rheir inher-
ent properties.

Ler us first consider sollre of their
characreristics and merits for gas tur-
bine e ngine usage. In addidon to the
possibiiities of decre asing u,eigirt pe r
unit. the use of reinforce il plastics.
u,irh their inherent "r'ilrration darnp-
ing" characteristics, shotild lead,to a

significant recJuction in the numrber of
fat'igue faiiures of collporerrts subjecr
to alternating stresses, e.g., cornpressor

rI(;. I FIG. 2
!'ict ur'('s .lror*. to;r : Ii'ig. .1. rt'irr forct'd lrltrstic blarde.
tl'inrrrretl: Ii'ig. 2. ru'inl'ort'ed plastir' bltrtlt, frorrr nroulcl:
Iti g. 3. rci n I'ort't,d lrlastit blarclt. w'i th al u nri n rrrrl root
nl()rrrttrrl : I"ig. l. lrrrilrl-rrl| ()l' hlatlt' platl'ortn .0;; irr. rt illr
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\';[r)r-rlllci]l t,i: $riu!rt:i: i;; (.;rrilr,ilr. i,',,r
iit,lilV . i :rj''; ii ir;r.i lrt-t.:t) ;t((ilririrr1.
scicntifi. ,iiiiJ ?r i l:ili{ :ri 1,,ri)(:i-r i:rr;r,;
;rll coLurt I'ir::,. .u:r.1 I{ rrs.sia i, ll() t:,rit,cl)-

tion.
I n adclition to books, over 150 l(us-

sian language journals arrive regularly
coverins fields of scicuce and te ch nol-
ogy from astronomy to zr:ology and
etomic er)ergv to r,vekling.

Acquiring I{ussian scientific litera-
ture has never been €2S): anywhere in
the We stern World the NII(C sa,vs.

Even now, wh e n there is gre ate r fre e-

dom, it is still very difficult. One

source oi books is through the Eastern

Zone ,rf Ge rman\r. where Gcrman
translariorrs oi l{ussian books are being
turned out in large ntrmbers.

Aerophysics Acfivity
That rhe University of Toronto's

Institute of Aerophysics had a bus-v

year in 1957 , is indicated by the annual
progress reporr release d rece ntly.

The report shows that Institute re-

searchers conducrecl investigations in
s ix di{Terent fie [ds, inciud ing rhe

Mech:rnics of Rlrehed Gases, Unsteady
Flows-Shock Tr:bes. Stead,v- Flows-
Winci Tunr:els. i\er:odvnamic lioise,
Propulsion, and ,\irplane Dvnamics &

,\r-rtxi;r.tt,, lty"
i i;r ir,:lt,llf, lt t1,,. i ,,,-i',.,,,',. i{,',.r,l,r, ir

i1,., rr",i. titc J.,',:llt:ii .''i' :'' r:ilr lir'rllir-'

lr'r lrrl,cstlt{rri;t'iir. it,f iil,., t,.ir. Air

Force Office ul Scicntilir. Itescarch.

nine invcstigrttions; for the USN's

Offlce of Naval l{csearch, two in,,'esti-

gations; for ;\vro ,'\ircraft Ltd-, four
investigations; for: Orenda L,ngine s

Ltd., three investigations: for The de

Flavilland ,\ircra[t of Canada Ltci.,

two inve stigaticlns.

Guided Torpedo
I{oyai Australian r\ir Force '\[ari-

time Reconnaissance squacirons are

equipped wirh eI1 anti-submarine wea-

pon r,vhich can seek out and destrov a

submarine operating breio'w rhe surface .

The highly specitii zecl weapcn w;ts cic-

vcloped in rhe U.S.
The ro,rpedo is launched irom an air-

cra{t in an eree where the submarine

is know'n to be . After enrtering the

lvater, the torpe c{o stalks the submar-

ine and finall,v carries out a high-speetl

attack following everv evasive maneu-

ver bv rhe su'brnarine.
A RAAF rraining school has been

training RrAF aircrerv and technicians

[or neariy rhree years on the use and

ltr.I:1tlL:tlititt r. ili tirr: liil,lt"",j l(}r;n'r]0.
'l"J:,' 

it::rt,rtie tt.rfs ;tl tlri:; '"r itrit;i ''.1,1(:l-e or-

ii;irurlly Lr:tirtcrl at ;t slrt i;il l'":r. Xavy
school in the U.S.

PLAST'C5
( Ortn/irtttcr/ f r,,nt pugt' )(t i

theory and rcchnique coul<i lead to the

production of laminales wirh much
higher mechanicaI pr:ope rties than
have L:een prod uced up to the prese n t

time.

Plastic Blading: Figure l illustrates
one of the mosr unique use s o[ rein-
{orced plasdcs in the j"t e'ngine field

the reinforced plastic conlpressor

blade. Figure 2 shows the blade in the

as-rnoulded condition and Figure 3

shows rhe biade trimmed end r,virh rhe

aiuminum root mounted.
Ore,nda Engines has gained over a

thousand hours en,gine running exper-
ience with reinforced plastic blades.

l{ot one failure of a piastic blade has

occurred during this tirne. The blades

have operated at te mpe'ratures greater
than +00 degrees F. and tvere unaffec-
red b,v I.P.+ i.r iuel or di-ester lubri-
cating fluids. These blades have sho,wn

extre mely gocd wear or,d he at re sis-
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A hundrecl yards, or so, of
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thirt the Trvin Pioneer needs.
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tancc rJurirtg olrcraticltt in cngitres atrtl

hrrvc lrt'ctt rcstctl irr thc tlrircl [o tht'

nintlr ('()t)t[)rt'ss()r stttgt's irrelttsit'c. .'\l-

tIorrgli :ri.l Iirr,le s tt'stctl ltltl rtltttrtittttttr

roots, .lcsigrrs ol' col)llllcte pllrstit: lllrrcles

ilre r)()\\' lxirlg- evalltatetl.

I n ()ur plrrstit- bladirrg l)rwral'lt tire
leck o1' rlesign date irt the re itrltorcctl

pla:stics rielcl lxcrttne qrritc llpparetll.
Tiris lecli o,i- <,lesign tlrltrt is 1-rroba,ltlv
the greatest single irrc-,tor in prevell ting
the more u'ides1-rreltd use olt reinforc-ed

plasrics. The maior task of the plastics

iaborator)' et Orenda E,ngines Limited
is tire gathering cf enEineering clata for
ciesign purposes, rllcu,g rvith lht proper
applicaticns ct- plas,tic trtate ri:rls f -:r pro-

clucticn usage.

Funher demollstrating the versatil-

ir,r of piastics" the platforn-rs o'f the

roots of some blades \\rere built' up

0.055 inches u,ith plastic. An example
is shown in Figure 4 u'hile Figure 5

shou,s the iniection moulding fiech-

nique used. Figure 6 illustrates the

build up oi a biade tip 0.070 in,ches

u,ith resin u'hich must u'irhstand an

operaring tem,perature oi'+00 degrees

F. A biade r.r'ith both the platfonrr an'd

the rip 'buiit up is shcrrn'n in Figure 7 -

To study the effect of tliickene cl

blades on engine performance. blacles

we r€ thickened urith plastic ranging
from 0.055 inches rhick at the base to
ze r ) at the cenitre. Irigure 8. The se

irlades u,ithstood tests in vibration for
5 x i 06 reve rsals aI a stress leve I of
3ti,0{i0 psi"

The Future: I{,einforcecl plastics e})-

pear to have a t'er)'brigh,t future in
].t engine alrplication. Thc firsr maior
srep has Lreen taken at ()renda Engincs
Limited irv designing specif;callv in

Fcbruarv 3-4--Srrrrriosirrrn on Ifliglrt (ltrtr-
trrri arrtl I'lttcl iltttl,. 111ot1. sl)oltsol-t'(i irr Fligirt
(lrntri">l I-1b.. \\-r-irirt .'\i1 I)cvclol)lttcnt (.ctltct".

Iiilunorc IIotcl, It31'1t,n. Ohio.
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- 

.\tintt:rl h{'cctirrs. Air
Ca..ict I-c:rgt-tr' rll (l.lnetlrt. Sctttii,,rr Clrril.
i\lontt'ircl jo. I'.(J.

Fcbrtran' 27-28-(1.'\l 14it]-Sc'rtsotr llccting"
1{trtcl \'rncr;ttvcr, \'ltttcottver" ll.C.

March 3-6-ASIil'" Intci-tratiritral (i;is "l'ur-

bine '[]ou,cr [lrntlrcr]ct'. Sirorc]rtr.nr ] Ic;tcl.
\\'asl-ringtcn, D.C.

h{arch 15-Annr-ral N'fecting, Soaring As-
sociation ol Canarll. Sireraton-tr,{t. Roval }{otel.
I'lontreal.

L{arch 17 -2I- I t}i 5 Ntr.lcar Confcrcnt-c.
Internltior-ral Anrpirithca'rc. Chicagti. I11.

April 71-22-*-AII'A Sr mi-Annual \'[e eting,
Ilmpress LIc-rtel. \iit:tt"rria. B.C.

Mry 26-27-CAI Annual General N{eeting,
Iiing Eclrl,arcl IJote i, Toronto.

June I4--.-Air Furce l)av aclcss Can.icia.

reir-rforcecl plestics arrd not trerelr' trv-
ing to dupiicate a stee'l or aluminum
ccnfigr,rra'tion. in ord:r'.o dc this the
corrcept of. reinforcing frlarnenrs oI -

ien ted in a spe cifrc pattern to cart \I

c-alculated stresse.q tlus[ be folioq'eC.
I t is possible in e larninared memi:e r
to railor the reinforcelrrenrt. Care ful
seiec,tion of base resins. fillers. catAh'sts.

reinforcing n-raterials and develo'ptnent

of ne\\,'handling techr-riques n'ill pro-

gress to a rnore u'idespread use r-,f these

mate rials,

IUEW GUINE,4
( Contintrctl f rom pagc 3 5 )

adminiistration's I)ei eloprnent Pro-

gram"
In 1956^ 55.0011.0t)0 feet ot' iogs \\'ere

cut rrnri trim rne cl. A nrot.le rn pl1'r,t'ood

f actorv rviih ;.rn l nnuul capacirr,' oi
+8,()(-)().(XX) s(luarc l:ee t hes bee n 1",uilt

:.ri. Itlulcilo ttrd a consiclerairie expetrsion

of cofTee acre uge has 'i-,e ett re1>orieci,

L,xports fro,tr: rhe Pa'pua region of rurb-

ber. col)i-4. c()coarrut oii antl stl\\'n

harrl\\'ootl havc c<lntr-iLruLetl greatlv ttt
the prrisl',eritv o,i that. areil, Gold protl-
uc:tiotr hes:.rlso been increased in tire

Te rritorr..

Extending Control: \\'hen \\'or1cl
\[rar II e n,Jed less rhan a quart'er of the

Australia n lrla n dated Ttrriror-r, \\''as

under effecrive Administration control.
iJv the encl oi 1956. patrois usins Ne r,r'

()uinea I ntertral aircraii fo,r re :onnais-
sance anci sllpplv had estabiished so'tlte

rneirsures of controL o\rer three quar-
ters of the in'terrior. It ,is exFlected that
l"ry the end of 1958 the e ntire Territorv
w.ill be uncler effective :\clminis'iration
c ontrol.

In neighbouring Ne the riands i.tTe u'
Guinea. the rate of clevelopmen[ has

closeir, ;raralleienJ that of ihe Ausrralian
Territon'. Over the pa'si several vetlrs

the ar,e as un tler cukivation have be e n

vasilv extencle,d. Existing seaports have

been improve<J an'd ne\\' ones construc-
ited. At I'Ieruake. a principai pcr't,3
ship repair Cepot has,been establishecl

tirat can drvdock shilis up to 2,500 tons

and at I4e ruake. a,nd Biak airports have

ircen constructed tirat can accotlmcrda'le

iar-ge air carrie rs. {Jther e r',idences oi

rhe Progranr's success so far inclucie

rhe ne\ " sa\\' mill at l"ianakrl'ai cili)-

able oi an annual ou[pul ol: ] :.(]0{}

cu'bic I'{ of sawn tinrlrer and the largc

numbe r of houses built to xccorlillo-
date native u,orkers.

As in rhe Austraiian Territorl', util-
it1, air transporr was essential to the

success of the f)utch l)evelopnlent Prcr
grenr. ln 1 9i4, i. acid'ition to the four
Beavers ior- Q,\NT'.\S, rwo others vvere

cieliverecJ to rlie Nerherlands IJoverfi-
nrent. "fhese aircrai[ fo;-med rhe nu-
cleus fr-,r Nieun'Guinea Luchtvaert
Mastachal;pi' ( NCiI-h,'l ) an air service

tc-r link the interior con-)nlunit,ies r,r'ith

the cc-rasial se,ttlements. One clt the tr.vo

aircralf \\'as fitt'ed r,rnith ffoals. In 19i{:
the service was expanded vvith the pr"ir-

chase of trnro ad,ditional I'reavers. \Vhile
sen'ing n sirnilar nr,ission to the QA]tf-
TAS l{ew Guine a I nte rnal service,

N CII-\{ difle rs organiza'rionally. A}-
th<;ugh o,ixraled bv KI-kf pcrsonnel it
is cltLircit' ,L I()\'cnl nre n't ente rprlse.

i.l;i'trr 5:iii:: "i'lit'ii' i:, ; lr:irir l- :. .l,

SABRE WITH FI RESTREAK: An Auslrolion buili Avon-So bre is shown corrying two
de Hovillond FirestreoL grided weopons. The photo wos ioken during fhe recent
iriols o{ the Sobre/Firestreok weopons system. The l0 ft. 6 inch Firestreok is fitted
with {our smoll wings ond {our cc.:ntrol fins. Guidonce o{ the weopons is ochieved
by on infro-red hon,inq:yrtern.
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