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REINFORCTD PLASTIC SPALL CRAFT. ' ¥W.R. NORGAN

Reinforced plastics ars creating a vast interest today in many
fields in this country. There ars many intricacies invelved in
this process, which, due {0 the novelty and the apparent limitlem
nunber of components to which it might be applied, it is very easy
o get a wrong perspective. The future posaibilisies of this '
process appear %o be very greet and 14 is importent that it should
be spproached Ifrom a sober and realistic angle and development be
consistent with 8 good theoretical and preciical knowledge.

Reinforced plastlic consisis ¢f 8 sultsble reinforcement and a
synthetic resin. For parine purposes ithe relinforcament is to &
great exient, glass fibre, although other iypss of fillers are used
in special gpplications. The synthetic resin may be of several
groups such as phenolic, epoxy, and polyester, the latter being the
most commonly used. A combination of glass {ibre and resin results
in & very sirong material; while resin has considerable compressivs
sirength iis tensile strength is lew, Jjust 2% sisel ig usad to
reinforce concrete, 80 the sucepticnally sireng gilzss fibres are
‘used to reinforce the resin, resulting in & wateriel which hes high
tensile, compressive, and impact strength.

Although today, gless flbres are iooked upon ag & recent develop=
ment, ithey were invenisd by the ancient Zgypltiang and represent ths
gariiest uvee of glass in any form. Glass fibres were not commrercislly
produced until 30 yeare ago, when 14 was usged chiefly for insulation
purposes. The first succesgful attenpt with reainforsed plastics was
made in 1907, when Les. H. Backeland produced s emnvas/phenolic
laminate; {i was ssen that there were certain disadvanitagss, viz.
high moulding prassursg were necsessary end ihs orgenic reinfeorcement
readily absorbed water, resuliing in the swelliing and bursting of
the plasiic bond.

Reginforced plagtic underwent & pericd of develomment and, 1t was
neot until 1940 thei the happy combination of glaes fibre reinforce-
ment and 1oW pressure ayntheiic resin wag schieved which forms
the bagic material in plastic boats of itoday.

The sdvantages of glass reinforcsd plestics as comparsd to orthoe
dox raterials are many. In briel ihese are:i-
1. FPavourable sirength /weight ratlc. ¢ obiair similar tensils
strength of mild stesl, the reinforced plasitlc is regulrsd o be
three times the cress section area and will bs approximately half
the waight.

2= I{ can be moulded ints large shapes withoul the use of heat
and ITessUrs.

3= Good chemical resigtance and remavkable freedom from normal
sorresion.

4= Very high impact etrength with the addiitional advantage of nom-
denting.

$- Bxesptionslly good teamperaturs range up to 4009F,

6= With boats the low maintenance and ease of repair in the event
of damage ia an aititractive fsature.

The disadventages of gleas reinforced plastics are few and can be
placed inte the following csatsgoriesi-

1- The cost of the raw materisle, viz. fibrsglass and resin, are
very high ag compared with timber, sluminium, steel etc. This is
largsly offset by ths saving in labour cosie in the construction of
large mouldings, such as bosais.

2= The moulding cycle may be from a few minutes 4o ssveral hours
duretion and, where rvepitition of a large number of paris is
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contemplated, considerabls thought must be given %o maiched moulds
and heating.

3= The rigidity of gless reinforced piastic mouldings is gensarally
less than other constructional materials of the same shape, and it
ig 28 well to bear in mind when contemplating a design that full
advantage should be taken of double curvatura.

4~ Fire risk is prasent, although ithis can bea greatly reduced by the
addition of fire retardent fillers, dependent upon the physical
propertiee required in the finished moulding. A% no time does the
inflemmability of fibreglass exceed thot of hardwood. .

The appament esse of the fabrication of gless reinforced plasgtic
hes sncouraged many to enter this field and, although many servicable
small craft have Yeen made, 1% will ba noted that good mouldings of
glass reinforced plastie reguire skill in degign anéd production
technique. Thie is importent owing to the asbsencs of definiie
standards and specifications, otherwise it can lead tc a good deal
of unprofitable trial and error by many establisiments.

Ihere is now a regular production of small craft up to 25f%. ovmr-
all and special hulls are being made 50f%t. and up. Many have bheen
built for service use in the U.S.A. snd U.XK. and, at present, are
undergoing extensive tests.

The moulding of small eraft in glase reinforced plastice is
usually carried out by one or more of the fellowing methods s~

i- Contact Noulding.

This is probably the cheapest way in which satisfectory bost
mouldings are manufactured and, in some cases, the only practicable
method when the number of mouldinge is emall and of varying designa.
No large capital outlay is necessary - moulds are construcied of
almost any material which can be worked inte ithe propexr shape and
ssalad, such as wood, plaster,concreie, metal eto. However, where
long runs are anticipated, reinforced plastic can be used as & mould
material - this has been used in this country and upwardse of 250
mouldings have been taken with little detericration of the mould.
Phenolic casting resin has been used successfully overseas Tor mould
material, Diagram 1 shows a typical famale mould.

No provision is mads for applying pressure to the laminate as all
alr is removed either by brushing or roliing the resin into the
glags cloth or mat. In contact moulding it is eeeential that s
readily soluble binder should be specified in the glass mat sc thai
this should readily break down and allow the mat ¢ conform closely
te the contours of the mould without pulling away.

The quality of the moulding by contact methods depends largely on
the skill of the opsrato®. In many cases mouldings of poor quality
result but, on the othsr hand, moulding of good quality ere by no
means uneommon.

In contact mouliding the finish of ¢the outer surfece isg good but the
inside surface has always been & problem and, it must be pointed out,
that the quality of the finish measured in terms of smocthness and
uniformity of thickness, is definitely limited. This is not a great
disadvantage in many spplications, such as small craft, which do
not require both sides of the moulding to be smooth or the thickness
of the moulding to be within fine tolerances. Whether the finish
obtainaed by contast moulding is acceptable depends on whether the fin
ish detracts from the physical requirements or iis saleablity.

In contact moulding, the resultant moulding is of lower strengtih
than mouldings obtained by othsr methods; this sirsngth depends
upon the glass contant and i{ is rarely by this method that a ratio
of more than 25% to 30% of glass fibre to resin is obtained. It will
benoted that the strength of the laminate will be well below
lsboratory samples.
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in gensral, contact mouiding can be achieved without high capital
cutlay but the following disadvantages appear to be apparenti-

i- It does not iend itself to mouldings of uniform thicknesa

ii- A moulding made by this method is usualilly heavier then one made
undser pragsurs, &8s normally exira resin is used for wetting, which
adds to the cost of the moulding.

iii-Since thers is no way of containing the moulding, or, in cther
words, reiteining the thickness within close itnlerances, the glase
content is naturally low.

ive Although moulding costs are generally lowasr, labour coatls are
relatively high and, in scme cases where largs numbare of mouldings
are contemplated, pressure methods sheuld Ye considsred.

v- The moulding cyele by conitsct method is rarsly less than B
hours for swall craft of up to 15€t. overall and, therefore, if
greater production is reguired, it will be n@saﬁﬁazy to duplicate
the mould.

2= ag Moulding.

Bag moulding ig a method of nro&ncing reinforced plastic nmouldings
fagisr than contact moulding; as in contact moulding the would can
be guickly made from wood, plaster, phencldice, reinforced plastie,
or aluniniun. Generally speaking the cost of & mould for hage
moulding is higher than for contact meulding. It may be described as
g process in which a flexible bag or bhlanket is used to apply
pressure against a lay up while 11 cures. Pressure may be appliad
threugh the beg in various ways, such ag by placing the assemdbly in
an auteclave to which positive pressurse is applied; or by positive
pressure within ihe bag or against the blanket - thig being resisted
By a mould of sufficient strength t¢ withstand the pressure; or by
exhausting the sir from beitween the bag and the mould, eresting
atrogpheric prassure. Combinetions of thess metheds may be used and
it is found that a pressure of beitween 30 to 40 pounds per square
ineh gives a very satisfactory moulding.

The sbove methods, in shori, cen be classified as under:-

i= Vacuum wmoulding,
ii- Pressurs bag moulding, and
i1ii- Autoclave moulding.

Bag moulding can bs used, either with heat or room itemperaturs
curing resin. When heat is used, a higher produciion ¢an be expecied
but, in this case, the mould cost becomes more expensive as heatling
facilitipa have to be built in - normelly sieam ox electriciiy.

Diagr&m No. 2 shows a typical vacuum set up. Firat the part 1o be
moulded is laid up in the mould, similarly to contact meulding,
sliminating the Tinishing, the bleeder matarial, which cam be of a
sul table porous maierial, suchas hesszian, is placed round the lay up,
leaving & small gap hetwaan the lay up and the blesder material, the
bag is lald over the mouid and elmmped down into position, the
vacuum is drawn, exhausting the alr from between the air and the bag,
bringing ithe atmeaphsrzc prassure to bear on the laminate. The
hessian bleeder provides a porous and absorbsnt path through which
the air passes %6 the vacuum ouilet in the bag, and absorbs any
srcess resin which flows from the leminate. It iz found that
complete exhaustion of the air by this method is not ususlly possidle
and that vacuum-process mouldings contein more air and a highsr
vesin content than positive pressure mouldings.

Diagram N¥o. 3 shows the set up for pesiiive pressure. When the
pressure plate is clamped inic positien, the rubber bag can be
inflated to the required pressure, usually about 30 19 401bs. per
sguars inch, csusing the resin to flow. An escaps channel is
necessary far the air betwsen the bag and the mould. If 2 vacuum ie
usad in conjunction wiih this woethed, highly satisfaciory mouldings
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will result, giving higher glass/rasin ratiog.

Diagram No. & gives an illustration of the autoclave weihod, thise
i8 an alternate means of spplying additional prassure to ths lay u
end differs ondy slightly from the pressure bag metbod. Great care
ghould be exercised to ensure that there are no lsaks inths bag or
around the ssal between the bag and mould, especially when steam s |
uged 28 & source of pressure, stherwise g faulty moulding will resuli

Generally speaking, these methods produce a moulding of more
uniform thickness, mors favourable gless/rasin ratios and smoothar
gsurfaces, while on the other hand, sharp radii shouwld be avoided as
bag moulding tends %o decresmse ithe ithickness over convex radii and
thicken up over ¢oncave radil.

2= Yacuum Inieciion Moulding.

ihis dg a comparativaly new method and hag only besome possible
gince Toom tanpsrature-curing resing and fibrous £illar matsrisls in
sh=znt form ware introduced. The wethod dnvelves the use of ratehed
moukds, the mals mould baing meunied in a trough and the female
having one or wmare vacuun cuilsis at the top. (vide Disgram No. 5}
he méle mould is laid-up with taeilored fivreglass cloth oz mat, the
female mould is then lowersd over it and clamped into position to
prevent rovearent. Resin is then prepsrsd and poured inte the itrsugh,
& vacuum -is drewn and the air is exhausisd betwean the two moulds.
As the air is sxhausted the Tesin riges ito teke 1%s place, until it
bacomes wisible in ths sight glass in tha vacuum line. When this teks
place the vacuurn lines are cut off at the valves and the resin ia
sllowad to cure et room tarpsrature. & high vecuwr should not be
used, as it will cause bubbling and excessive evaporarien of the
styrene in the resin. Great care must be ftaken in the manufacture of
the moulds and the laying up of the dry Tibregiass material, for
ghould thers be a discrepuney in the moulds or sxcessive thickness
¢f the fibreglass material, csusing packing, whis will preavent ihs
aven impreznaiion of the resin, resuliing in 4ry spotis. Ths moulds
van ba made of metal, reinforced plastics si&., the main reguiremsnt
being that it is not porous and alsc srooih internasl surfacse are
imporiant. ‘

Although the vacuum injsciion meihoed has the advantage of producing
& smooth surface on botn sides 0 the moulding, it has noi, a3 yet,
Yound favcour with commercial producsrs, as the time factor ie high.

4= Praform snd maiched die meouiding.

This method has only recantly besen used fox the consitruction of
small crefi, a8 1t entailes haavy esxapendiiure for eguipment and matcha
die moulds, of a size not contanpleted before. Hecent developrenis
in the U.3, have shown that a boat of 15ft. oversall will bs
produced by thess methods. Tooling costis and eguipment will will be
in the region of &£75,000 and it will be seen thati unless an
extensive market can be assgured, i+ will not find favour amongsd
bullders in amaller communities. Preform moulding involves the use of
preform reinforcsment in matchad matal moulds, accuratsly machined
%0 the dimsnsgions of the Tinished hull. The preform is made LY
gollecting chopped glass gstrnds on a perforstied sereen, ihe precise
size and shape of the mouldsd part. This preform is placed ints the
mould, @ predeterminad erount of resin is added and ths mould is
closed under pressure, usualily 99 {to 1l00Qibs per squsre inch, for the
duration of the cure; the moulding is withdrawn and usually only
then reguires a brief finlshing cperastion. Although this appsars to
be a simple operation, 1t should be pointed out that moere prodlems
arise before a successiul moulding is obtained than in any of the
Toregoing methods. The chief adveniage of preferm is largs economical
production of high glass content mouldings, giving good sirength,
finish, and consistent accuracy-

In all of the forsgoing meithode of moulding, reference has bsen
" made in each cass to the fibreglass/resin ratios, this must be
taken inte consideration when calculations ars being made for
design, as this affacts (i the strength of the moulding, (ii) the
specific gravity.
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1o give comparsble Tigurss, 20% glasz contant will give a tensile
Birengih of approximately 19, 000 pe2ole, with 2 specific gravity of
135, waerens 33.1/3% glage content givas spproximately %% 000 p.g.i.

tansile mtrength with & spscific gravity of 142,

It i8 necsesmary that the methods of mouiding should be itaken inte
conslderation beflore any desipgn calculations sre made.

The lack of design informetion has been & serisus limitation and &
good deal of exparimental work will bs necessary before any definite
siandards can be achiseved. Steps in this direction sre being taken
oversess. Unitil the results of this are known, progrsss will depsnd
on the moulder te¢ produss gatisfactory smrpleg from which the sirengin
mey be assessed.

Eoulded hulle of 2 sizms which reguire traneverse snd longitudinal
81iflening have been rainforcsd by the inclusion of hox sactions
and where through fastenings are necsgeary, cored with a suitable
material.

Although in many cases, pigrant of & dessired colour is incorporated
in the moulding, final finisghing is nscessery and can be of any suli-
able marine paint. The moulding should be caregfully cleansd o
vemeve all traces of the mould releazinf sgent which tends %o adhers
to the moulding

In this paper I have only briefly touchsd on the ganeral principsals
of Cibreglags reinforced plastic moulding of small crafi and, to &
greal sxient, ithis hag been ¢f 2 non-tschnical nsture. I balieve, as
wmany eineras, that Iibregless rsinforced plastics will eveniually
bgoome & specialised field, whish will progresaively devalop in
years o come.

NOTZE OF DISCUSSION MLLOWING THIS PAFTR.
Tae FPresident, ¥r. Bodan.
Te the material used in any way injurisus 4o the healih of the workers
Angwar.
Generslly ne, under normsl methods of handling. Aboui one parson per
hundred have an alergy resuliing in dermatitia, and these must be taken
off this typs of work. No spscial protective clothing or squipment
is necessary unless doing very heavy continuous Gressing of mouldings
when i{ may bscome desirabdbla. :
Pr. K. ¥urray.

Iz any spesial paint necessary, or iz the nrocedure as for steel or
weod, l.e. flat paint first then gloss costs?

Answar.

that is s50. On work having & vary smooth finish it is necsssary to
provide s key for ihe adhesion of ths paint. This may be obiained by
the normal uese of wet and 4y paper.

Er. L. Hedges.

in using a male and femals mould do you use & filler with the rasin
or & siraight resin? Dowes the use of & filler extend the resin® WwWill
the resin still flow through the mould without & filler? Does use of
& flourliike filler prevent raesin flow.

Answer.

A& straight reain may ba used, fillers do not sxtend the Tssgin, and




they 4o not melt into it. Ths resin will flow mere readily without
a fillar, in fact the use of a filler may prevent flow on vartieal
surfaces.

L’_zoa ‘f!o Niff»@lo

in the svent of similar collisions what damage could be expented %o
be sustained by & plastic hull as comparsd, say, with & wooden hull
of normal scantliings?

Anawer.

this is & most iaz@restirg gqusgtion. There is a considerable differne
ence not only in the nature znd extent of the dswage, but aleo in the
mathed of rapair.

Hecent experiments in the U.5. 1ilustrate thiz %o“mt Twe workboats
6L the ssme limes, one bullt of wooed in the nosmsld manner, the other
ol reinforsad Q&%uu:ﬂy ware subjected o teet. s nmlLﬁ ware
gubjected 10 a drop tesd fror 8 helight of fourty feet. The plsstic
malkld sufferaed only supesrficial hﬂm&Pﬂ- while the ftiwber hull was
@Kt@XSi?ﬁlj damagad. In a furiber tast the boats wers drivan 8% &
speed of four kunote into a sss wallv The plastic hull split the

psam Jjoint beitwsen ithe detk and the gide at $the forward sod only.

The tinber hull svashed in the bow particularly st the forsioo.

'n ordayr to vepair damage 40 & pilssiic hull i1 1% nece MEBHIY B0 oul
@uﬁ the damaged ares and then o lay in new materisl, as for oxiginal
ruction, which is cthen allowed to cure at Toom tﬁﬁp'f&%mm,” o1

-

oo 3y
ez
& flat iron may bs used 1F hest iz reguized.

Does the vepelr then begoms inteagral wilith the bull?

Answer.

Winat 18 the firve risk with this type of hull?

Angwers

There ig the normal {ire risk when in contect with Lfleme which could
be expeclied wiith a vessel sonstrucitsd of, say, hardwoeocd. At ne iime
iz the fire risk gwesier than tnat of ha rﬁwawd

Mr. W, Lines.

The cost of raw paterial haz Lsan quoted as one of the disadvanisages

of this methed of consitruciion. r&? somparisons may be drawn with
normal timber consiruction?

Answel.

Ip the U.X. plastic hulls app@&r te work oui about 0% cheaper than
wooden hulls of & similar size. Tn Ausdralis both typss of consiruction
are aboult egual in cost &% preﬁanc“

¥r. Bodeu.

How is tine paterial sold? Could an indication of cos8t be glben?

Answer.

The materils are scld by weighi. The fibre glass mat costs about
10/= par pound, while ths resin worke out sbout 6/= per pound.

Mr. B. Bryasnt.

It is established that vessels up to 16°=0% may be reasdily produced
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here. What is the size of the largest craft built in this country
to date?
Answer.
An 18'-0" power boat hull hae bean produced.
E¥r. R. Bryant.
We have sean tonight photographs of vessels of up 0 50'=0% in length

What would be the largest hull eo consitructed? What type of framing
waul@ bs adoptead, Yox moulding, or kesl and normal stringers? What

woudd Le the thiskoness ol tae hull?

inswer.

In the U.S. hulls of up to 57'-0" (interjection 877-0%) have been
constructed. The construction is of a cellular plastic form rein-
forcad in the form of preformed sections moulded into the plastic.
®ither a wooden or aluminium keel has been moulded in in soms cases.
Stern fubes and similar fittings are of gunmetial eand anre also
mouldad inte the plsastic. .

The hull thickness would be sbeut 4% fairing off o about g on the
topsidesn. :

ithe present limit of length appears to be about 857.0"

Kr. Boden.

What is the adhesion between the plastic and wood, or gunretal?
Answer.

There is some penetration of the weood by the reein, resulting in
mechanical adhesion. ihers is no adhesion betwesn gurmetal and
plastic, this must be mouldad in te¢ the construction.

Mr. L. Hedges.

Will preformed honeycomk construction plastic bend into two way
curvature?

Answer.
Fo. Buch bends must be moulded inte the original honsycomb.
¥r. A. Coiquhoun°

Eeferring to the testis made dn the 40°-0%" hulls. How were ths
engine bearsrs formed in this cass?

Answsr,

lhe vearers were of timber, and were moulded in during construction,
being completely encased in the plastic.

There have been ceasaes when items such as fenders and gunwales have
been worked on at & later stage in construction. Buoyancy tanks
have been lined witih onozota.

Mr. F. Westhorp.

what chemical reactions take place with plastic in contact with
timbar, gummetal, aluminium, fuel and lubricating oils?

Answer.
There is no chemical reaction in any of these cases.
¥r. J. Follan.

An interesting point which arises with these craft is that they are




trangparant to radar waves.

Hr. F. Westhorp.

What, if any, are the magnetic effects UPon CoMmpasses and the like?
Angwar.

Ithere are no wagnetic effscts whatever from the plastic hull.

¥r. Boden.

I it possible to prefabricats the hull in parig, and subsequently
to join them ftogether?

Ansgwar.

Yes, this can be done. The joint efficisncy using polyester is about
5% snd about 80w of the basgic struciurs when using spoxy resin.

¥r. Bergman.

In a Turiher reply to the gquestion regsrding magnetic eflfacis, it is
of Interast 4o note that thers are no slectrolysis effscis with
reinforcad fibre glass. In fact exposed shafiing and propsllers mey
be protscied from slecirolysis by coating these itens with plastic.
Kr. H. Vialsh.

Are any other wethods other than laying up practicable, as for axamplk
2 spray technigua? :

Answer.

The resin can ba sprayed, using = double tuba blower, similar to the
mathod usad for asbestos insulation. Double curvatures, however,

must ba laid up.

Ky, Boden.

¥hat would be the effsct of spraying on a wooden hull?

Answer.

This has net been done. Ihe cloth mat brushed on gives a very amooth
finish, which, however, will show up any imperfections in the

wooden siruciure undsrneath, as, for example, improperly filled ssams.
ihe adhesion to wood is parfect being sirengar than the wood, always
providad that the wood must be very clean and freshly sanded. The resin
may be pigmented, thus doing away with the necessity for painting, but,
dus to the fact that normal fouling of thie hull takes place, the
underwater siructure must be {trasted with anti-fouling paint.

¥r. B. Rurray.

Could fivre glass be used to coat the inside of & Kert noszle, thus
doing awsy with the itroubles conseguent upon electrolyeis?

Answar.
#2 have no knowlsdge of this having be2en done.
Fr. W. Hood.

&

Regarding painting. Could & toxic fillsr be used %o avoid the
necagsity for anti-fouling treatment?

Answer.

inis does not seem to be practicable, since the action of these paints
involves soms leaching of ths toxic substanca.
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Vr. H. Walsh.

What of the adhesion to stesl? Thie in view of M. Murray's question.
Answer.

ihis is very poor. Sse sarlier answer o Nr. Bryant.

br. Fo Westhorp.

shat eplitting or shatisring effecis may ke expacised conseguent upon
2 wollision cousing rupdture of the hulls

Laswer.

fiathar like the rupture of a steel hull. Locsi dmrags with shatierad
gdpgas. The glass mat prevents spraading of the darage.

Er. 4. Colguhoun.

The plasiic appeers to be seffective againsi elactrolysie, wmould it
also ba elffeciives sgainst cavitation?

Answer.

Tt would appear io be doubtful. It would be effactive agoingt any

cxidation resulting Trom gasificaiion of the wate , but it is not

kaown how 1t would withstand erssion. In this connsction 4% may be
noted that fresh sandblasting will dwprove sdhesion to steel, and

tunt epoxy will adhere better than valyester.

Fr. L. Hadges.

ihe plastic hes an excothermic rescition. In view of this what ig the
maximuan guantity which way be prepared st ons tiwa?

Angwar.
Tanie depends upon the curing 4ime reguizsd. The maierial ¢annot be

worked afver the curing time has elapssé. We find thai about one half
W one gallon of wix ie satisfsciory.

.

M. Boden.

Woat type of labour is vequirsd for this woxrk, and are there any .
dararcation issues invelved?

Answer.

This is work for unaskilled labour. 1% 42 monotonous in the axileme,
and 1t has been found that famale labour reacts more favourably thsn
mate to ihis type of work. At present thars are no demarcation
issues invelvad.

Mr. C. Hutehinsg.

A% the Royal Tasisr Show thers was a Chevrelet Corvethe motor car in
wihieh rainforced plastics had been used. How wag this done?

Anawer.
By contaet moulding as described in the paper, not by pressure.
Kr. Boden-

What weight comparisons way be pade between fibreglass conetruction
and timber consiruction?

Answer.
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A 26'-0" Utility boat of reinforcasd plastic proved %o be 1600 pounds

tighter than a wooden version to the same iines. Its payload capacity
was 25% greater than that of ths wooden hull. .

¥r. W. Anderson.

How are fittings secured to the hull during outfit?

Heel fittings for attachrents may be moulded intoe the hull during
construction, thege being eithar in the form of inserts or of the

fibre glass itself. The material may he drilled quite readily, and door
and window fitments made as in, say, an alurinium null.

Er. L. Riddleton.

1g there any ageing effsct such as anbrittlement?

Answer.

Some plastics do age, some craze and ¢rack, but no such effects have
80 far beesn obsarvad in reinforced plastic smwall craft.

I\J{:x‘ o ﬁ @ l’{@dg@r o

Is heat normally used in setting and curing of contact mouldings, as
for exsrple, by the use of infra-red lamps?

Angwer.

Yes, 1f quick production is reguirsd. tiowever, if the moulding may be
left overnight full curing at room tempearature is achieved.

What is the result of contact with fire, melting, warping or burning?

Answear.

Above a temparature of 4000F. the material is affectsd. Globules are’
formed which ultimately charr, but they do nei burm. {¥r. Bryant) The
F.Q.¥. has approved thes use of fibregless as a fire protective over
onozo ie. "

¥r. L. ¥iddleton.

ithe paper siates that the plastic required about ithreeo times the section
area of steel, with about half the weight, for the same strength. How
would this compare with hardwood?

Answer.

There are terrific variations in the tensile strengths of this material.
It ie dependent upon a multiplicity of factore, the skill of the
sperator, ¢limatic conditions, and type of resin used vary the strength
greatly. Variations of up %o 30% may reasonably be expected from the
one sample. This makes any figurss quantitative rather than qualitative,
the following figures, however, may bes of interest:-

EATTRIAL Specific Yeild strength {1b/in® x 103)
Gravity.
Tensile Compressive.
Aluminium alloy 24S.7T. 277 42.5 . 42.5
181 Glass cleth plus
Polyester resin 1.87 41.0 34.0
Paralilsl glass fibre
plius Polyster resin 1.9 100.0 g0.0
Random glass mat plus
Polyester resin 1.55% 24.0 25.0 .
High grade Spruce 0.4 10.0 5.0
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