
OTSt    60-41,675            ...                                   •  JPRS:    5.950 

27 October I960 

OF THE PROJHJOTIOH Aim JLtQPlICATION OP &MS3-RS1IIF0RGBD 

PLABIICS 

By I.  Tran&afilova 

- USSR - 

DISTRIBUTION STATEMENT A 
Approved for Public Release 

Distribution Unlimited 

Reproduced From 
Best Available Copy 

20000621 044 
v                                                       y 

Distributed by* 

OFFICE  OF TECHNICAL SERVICES 
U.   S.   DEPARTMENT  OF COMMERCE 

WASHINGTON 25,   D*   C. 

U. S. JOINT PUBLICATIONS RESEARCH SERVICE 
1636 CONNECTICUT AVE«, N* W. 

WASHINGTON 2$, D. C. 

DTIC QUALEPy W&ECmi 4 



"—" *" JPH3S    5930 

080t      4?8<>'I 

01 'ZEE PEGBUCilüS" AO ALl'lXOATIOB OP GIASS-REBrB'OROSI) 
PLAläü'XGä 

/Following is the translation of an 
artiole by I. Trandafllova entitled "0 
Proizvodstve i Priiaenenii Stekloplasti3rovM 

(English version above) in Plastiohes- 
kiye Massy (Plastics), Ho» A,  1960f Mos- 
cow, pp 71*73J7 

The topic discussed at the expanded meeting of 
.the scientific and technical council of the E'UPM on 
24-26"December 1959 was the coordination of research 
and experimental work in the field of glass-reinforced 
plastics* 117 representatives from branch scientific 
research institutes and "43 representatives from organ- 
isations using glass-reiiiforbed plastics were present 
st ttas.t ißßstin-J* 

M» S. JUnrtln reported on the production of 
glass-reinforced plastics «■abroad and in the Soviet 

■tftiion. He pointed out the need for enlarging onr 
assortment of binders imparting .special properties to 
glas es fibers-* reducing the cost of binders, switching 
to a new more progressive method of glass fiber pro- 
duction, developing new lubricants, bringing about . 
strong bonds between polymers» carrying out the ..mecha- 
nisation of all production 'processes in the course of 
the current seven year plan, 

A, A. Peshehhoncv pointed out that the strength 
of the 'glass fiber filler determines the quality of 
glass-reinforoed plastlos in his report on modern 
methods of production of glass-reinforced plastic ar- 
ticles. Investigations made at the IIIPM and the 11ISY 
have shown that the 3aeo.hani.oai strength of glass fila- 
meats made of non-alkali glass fibers 5 to ? microns 
in diameter oan be increased almost twofold} moreover 
■their mechanical properties can. be stabilized under 
humid conditions. She amount of glass fiber in the 
plastic as well as the thioloisss and orientation of 
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glass .fibers exert a large influence on the mechanical 
indices of glass«r©inforced plastics« It has been 
shown that the minimum resin content of a .glass-rein- 
forced plastic depends on the-density of the glass fiber 
which characterizes their minimum resin -capacity» Ihis 
will render possible the manufacture of high, qnality 
non-porous glass-reinforced plastics« She author de- 
scribed -the main methods of production of glass-rein* 
forced plastic 'wares which, are used depending on the , 
shape and dimensions of the molded articles* 

P» Z. Li reported on the properties of a glass 
laminate based oh phenol-resol resin and on the pro* 
duction of a glass laminate based on poXyvinylbxztyral« 
It has been, shovm that glass-reinforced resins baaed 
on phenol-resol resin prepared according to the method 

I of vaotaim' molding at ordinary temperature exhibit high- 
er strength indices than those pressed under 45 to 50 
kg/ca2. An investigation of the influence of the ther- 
mal oxidation process on the change in weight of the 
glass laminate has shown that long exposure to high. 
temperature is* apparently accompanied by destruction of 
the laminate structure due to therm©,! oxidation &,n& by 
a decrease in its weight* It has been established that 
the phenol glass laminate is one of the- moat heat re- 
sistant and "highly strong gl&ss«reinforced plastics«, ., 
The glass textolite based on polyvinylbntyral has good 
physioo-mechanical properties. The  influence of poly«* 
vinylbittyral content and other technological factors on 
the properties of the glass laminate have "been studied* 

1. M. Mfcovehko reported on the properties- of a 
glass laminate "based on ©poxy phenol resins. Compound 
epozy phenol resin is remarkable for its heat resist** 
an-oe, its long life and can "be set without using hard« 
euere* A glass-reinforced plastic based on this resin 
has been obtained; it Ms good pbysiao-aeahanioal pro- 
perties and is heat resistant. The  ©poxy-phenol glass 
laminate may be recoMaended as a building material for 
•use at high temperature s«  Hext 2» M. Xufcovenko talked 
about her'experience in manufacturing a glass laminate 
based on chemically protected fabides. Preliminary 
tests on the glase laminate with a 9 - 1 protective 
coating, have shown, that its strength undergoes a stach 
smaller change than that of the uncoated glass laminate 
after a prolonged stay in water« 

2. V« Mikhaylova reported on the.preparation 
process and the properties of cold-hardened -tmsaturated 
polyester 'resins.. She PTKL and PI»2 re sins, have been 
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put into industrial production» 
B* .1. JfagSROYa reported on .the preparation of' xm- 

Baturated. polyester re alias 'using- cf.iphen.te aoiä«,    Llph« 
enio- aoidj tetraoMorophtbalie and- endo«raethylene«tetra~ 
bydrohexaohlorophtbalic anliyärides Impart 'various pro« 
perties to re sins i    diphenie acid fosters combination 
with momomersj the indicated anhydrides lower the in- 
flaiMsbilitj of uii,sa1;iirateö. polyester resins*    The pro- 
duction process of thermpsattirtg polye$ter»stp?ol re» 
sins based on diethylene glycol, etbyleiie glyeol, mal» 
ei6 aiÄjäriäe and dipheMc äoi&# ..The use of the latter' 
instead of phthalio anhydride will allow for the uti- 

lisation of the rich potentialities' of phensnthi'eise and 
for expansion of the basic types of initial products 
used in the synthesis of „polyester resins* • 

I» 2u  Seclo'?' reported on the contact method, of 
molding' large sis© .articles xm&& of ^gpLasts-reinforoed 
plastics based on the BB-1, 'PB^3 andTpJM- bi.Bd.ers and 
on the molding of glass isatll' made of,, satin woven glass. 
..fabrics»    A method for preparing a glass laiaiiaet«! fc&sei 
on cloth impregnated with hydrophobia   Itibrlesa&t. 
which strongly increase its' water-resista-noe*    Siesa 
gIsss«reiiifcsrosd plastics may be used as construction. 
material in shipbuilding«    Hext I»«  !•  Sadov talked 
about means of producing f ireproof and ■ low«-iHflaiasa« 
bility lüisatiiratsä polyester resiias«    Kiese results cam 
'be achieved toy adding Inorganic or chlorinated o^gazcto 
compounds and. by ohemioal modification of 'fete resins 
and mor«,oraers^    Auto«ex:tiagalshing products have been 
syixtiiesisei as wll»    The positive iiifluea.ee of phos« 
phanx©«holding additions on the fireproof quality of 
■unsatia-ated polyesters has been established* 

'?* A* Ets^ßDv reported on the oontact method of 
molding large si.se articles  {boats* tube*,, l9,maotaesf. 
freigilt mot orb eats) built from polyester'glsss«-re in* 
forced plastics*    Ibis method consists- in lining the 
mold with glass» soaking every layer with the polyester 
re sin ? removing sir .&*!&* packing the saterisl successive*» 
ly*    ,fhe possibility of eorabining the glass-reiisforoed 
plastic with various materials h&s been under investiga- 
tions    wood.  (keels  stsa)? metal  (engine floor}* 

1*. M* B€i!B.elc,biBii reported on. the technological' 
production process of a giass'»reiiiforeed lamits&te based 
on polystyrene having good dielectric and »ohanical 
properties* ■ 2ests performed on this material under nor» 
aal atmosphsrie conditions cii3.,ri:ag 10 minutes have shown 
that its specific fereaMow.1 strength is wimffeeted by 

anw* «tnr«>« ■«•;•«. rawmi* ««nw««*«««.** -*hnnnu«<««ii«si 
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static bending$ the eleotrlo properties of the glass 
laminate without hydrophob! ö ©osting beooia® worse in 
water» 

IC ■ Bt'•. Ylasofa reported on glass'^infaroeel plas*' 
tics obtained from polyaairle resins snfl on a sew bindert 
a grafted poi;pjsrf obtaiseil' as the product of a r^ao« 
tion between p0l5tmd.de and epaiy resins,»    fhis resia 
is being tested as a binder'im 'the ma^mfBotior© of lam** 
lasted plastics and as glue far cementing E&rfcals,. glass 
and other materials«,    She production technology cf la» 
lainated plastics based cm o&paron and. mjbced osproi>*glass 
fabrics remarkable for their small density? their good 
electrical isolation and elastio properties aM-thsir 
resistance to wear has been developed* 

?* Ie ICotrelev reported on glass^einf erced plas* 
tics obtained- faros polyoarbomtesi-'- He stressed the 
ever -inoreasing impocctanoe of pol;yxarhoria;t©s as a new 
kind of MMfer ,cl:lf;fer^Et' from' other tlieraoplastie ma« 
t&riais fej its extremal;/ good plijs3.oo»nscheidcal' pro* 
parties«    übe most widespread method of production. • is 
dire'ct phoagenation of 4,4» - diaxydlpb&aayl « 2^2f - 
propane in as, alkali ffia&iosw 

She poor adhesion of polyoarboR&tfös- to the glass 
filler made necessary the use of a sublayer with high 
adhesive properties«    Epoxy resiii? lm&mx9 Bl resins* 
polyester resin may he -asefi as mie-h a suhlayer*    Glass« 
reitt£orc3<$.plastics based on polycarbonates are reE3&r3j> 
able for their high isachanio-al strength, ' 

T, M«  Gel'perina talked ahoiit glass«.rainforoeä 
plastics based on' silicons eompoojaSs exhibiting high 
heat<«re si stance and good dielectric properties*    High 
tem.per©,tirres and pressures are required when molding 
large sise articles made of these materials«, 

Heat-re sistaat biactere 'based on pure silicon© 
-resins hare bees obtained "by hyclrolygsis of a mixtmre of 
methyl- -and phenylohlorosilanes in a polar solvent« 
Several grades of high strength laminates hasset, on mo«» 
difled. silicon© resins have h@en deTelopsd for the Biaso.«* 
facttixe o.f large slse huileling units* 

1* M»  Gixrsi&n reported OK a lie?/ binder iNsr glass« 
reinforced plastics, the epccs:y»dimethylr©g.orsi23lo re »sin 
obtained h.y combining the BXH5 and 1P«6 epoxy re? sins   ■ 
with ü lacquer resin*    Compositions corresponding 
to different setting rates$ which dots not .require the 
addition of any hardener f can he obtained hy varying 
the proportions of the initial components* 

M, V* Eiillkov talked about expeilisental work on. 
6»K*:iw.iii -oJMWTWyim 



fM production technology of pipes made of glass-rean- 
fo^-oed piastios  (-tubular mine stands» tubes made of 
p-lass braidod fabric for the gas industry* tubes for oil 
we"Os).    Pressed tubes made of glass braided fabric have 
hf^tp-r strength indices than unpressed ones«,     It has    ^ 

i   be<^ Dhorm that the quality of pipes; Bade  of glass oraid 
br-^ed  on hot-harrlened polyester resin are not eisnrfi- 
oantiv changed if the number of glass-braid layers is 
increased 10,  20 and 60-fold*    As far as "thread srrengin 
is concerned, the best pipes are those with laminatea 
insulation with glass fabric used as the filler* 

If    H.  Senatskiy reported on the mraifacture 02 
^las-^-reiiuforced plastic articles by the preliminary 
noldin^ method,    xhe essence of this process amounts to 
Obtaining ^la^s fiber blanks of the  same shape as  am 
moldLig by means of the Bush machine and to pressing 
them into'moldings afterwards«    The meohanical strength 
of the' moldings can be improvsa by using braids made  of 
glas*,.   Both liquid and powdered polyester, mej.amine, 
phenol,' urea formaldehyde and other resins may be used 
as binders«    Ehe possible manufacture of miner's nel- 
aiets, gasoline and washing maohino tanks by that metnoa 
are under investigation» "    . . 

0, M.   Levitökaya talked about the productionox 
the uhsatrrated polyester resins PI\T»lf  lrlt-2 ana ^7-^-» 
tinclsr laboratory and industrial conditions*    Eoulla.ta.on 
bf the resin in vac™ helped carrying out the process 
at lower tenroerature and did away vrith the need 4.or an 
■ine^'-t «si a«    Glass-reinforced plastics resisting IpO 
have beer obtlined thanks to additions of triallyicyan- 
urate, &»methylstyrene,   dimetacrylic ester and ethylene 

^'}U   "v,  G-„  Baniiova. reported that production of Pfcr-1 
r^sjn by ooöolvmerlzation of roaleic and phthalic an- 
hydrides and diethylene glyool has been started &a the 
Buheshansk chemical combine.    According to workaone  by 
the TsZL,  commercial maleio anhydride obtained xrom^ 
industrial wast© materials may "bo used without harming 
the cmallty of the resin? nitrogen containing up to 2 
recent of oxygen can be used as an inert gas xn this 
connection.    She PK-1 resin is being testea as a omer 
tor building materials in the production o.f shoo*cs and 
leldl s "* 

"i.  A, Pavlyukov reported on the  status of work 
0« the organization of the production of glass-reinicre- 
ed p3sstic mres*    The experiment and design "bureau of 
thfh lu'wsshd v Oonnoii of Hational Economy has developed 
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machines for producing largo-size glass plates for bullo-^ 
lag and a device for cutting rove«    testing gave ^ good 
results with this device«    Production of large siae .cor- 
rugated moldings.öf various dimensions and shapes has 
been going on since "December 1959* , 

A/M. Kogan -talked about'the  development of the 
technological production process of Kiss laddies, and 
scraper conveyers made of glass-reiÄforoed pi& sties»« 
On« of the considerable advantages of glass-reinxoroe4 
plastio articles over metallic ones is the possibility 
of decreasing the strength of a given part t>y arranging 
fibers'in the direction'of the load,.    Paraffin eraalsion 
is recommended as & lubricant» 

'   I*» his report on .glass fillers for glass-rem- 
forced plastics K G. öhernymk pointed out ^JJ^ op- 
position of the «lass filler has a tremendous xrfluenoe 
on the quality of ^Oass-reJücdToroed plastios*    An alnmi- 
noborosilieate filler for. glasses containing no or 
iltt3e boron is under development»    A matnod. lor oo-eaan- 
.ing untearabl© fibers by continues molding is nnder 
investigation«    About 60 designs of maohines ajauafaotur- 
ing glass fibers have been created» ;  M     , 

I*  I.  loffe talked about hi#i~STareng*h- glass-re- 
inforced plastics based -on oriented glass fibers«    fls 
pointed out that the use of oriented glass veneer as a 
filler provides arttales of maximum strengenj mirbenais 
with änV arbitrary ratio of layers in any direction can 
ttos be" obtained.    fevelifce packing providing laoeral 
coupling between fibers may be used in orderto increase 
the resistance of glass veneer in the lateral darecuion. 
A method of drying glass veneers by means ox' high fre~ 
ouency currents has been developed» 

In his speeoh E. E.  Kol'man-Ivanov described 
foreign equipment used in producing g3.ass-reiaforcea 
p3aatios and" stressed the need for building highly exli- 
cient national equipment specialized according to pro» 
auct types during the current Seven-Year l-lan* 

.    V.  V. Audrlng reported on the main lines or ex- 
r>erimental work on the creation of national equipment 
for the production of glass-reinforced plastic wares* 
Equipment for the production of the following articles 
has been put Into use:    large slssa gPLass-reinioaroed 
•plastic wares by the spraying method, tabes OJ. varjou« 
öiämeters based'on glass filaments and straps-, lining 
material made of drawn glass-reinforced plastaos.    the 
production technology of large sise articles made ox 
glafjs-relwforoed plastics - bath tubs,   sinfcss -eames, 
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Sv.' automobile bodies»  cowls* cabins, parts of agricultural 
machines is being developed» 

, Ya# D» Avrasln reported on investigations on the 
preparation of heerfc-oresistaafc glass-relnforoed plastics. 
Heat-resistant glas3*rei:af creed plastics hare "been de« 
veloped from polyester and silicons modified resins| 
they' can be used" .for long times at temperatures of 
200-300°.and for short times at 350-400°,    These glass» 
reinforced plastics o&m be used in the maxnxfeotttre of 
building' and radio equipment because of their good phy* 

sioo-iBsohanioal' and dielectric characteristics and 
their easy production* 

Bepretentatives from scientific research insti- 
tutes exchanged thsir work experience in. applying glass« 
reiixforoöd plastics in various • sections of our satioKal 
eoonomj,, 

K. S.  SSatsepin talted about the prospective re« 
placement of steel pipelines by glass»reinforced plas« 
tio cases, the production technology of pipes made of 
glass veneer and braids with a polyester binder, about 
ä simple continuous lining procedure for fore® pipes 
avoiding extraction o;f tha maadrel*    He also stressed 
the need for producing new grades of binders with a 
high polymerisation and setting rate  (1 to 2 min) and 
exhibiting good adhesive properties and, lasting quality» 

X.« M» Pssin called our attention to' the over 
increasing importance of urea formaldehyde resins as 
binders* ....... 

"I* K. luk'y&rioliikov reported' on'the prospeetiT« 
use of &la.ss«reiÄforced plastics in railroad construe«» 
tion9'öM the technology of roof building and<of some 
items of electrical ectoipaenl; mafie of glass-reiHforoed 
plastics used on electrified railroads*  . - 

■0. V. feiiriiehi reported-.on large scale research 
work dons on the preparation of fri.ctio.ti and aiitifrio** 
tioa materials mxäe öf glass-reinforced piastioa intend- 
ed for automobile and tractor construction»' About one 
hundred automobile parts have been designed| the con- 
struction of OH original machine for the production of 
antifriction Materials is Hearing completion» 

1» P. Kanavsts stressed the great iKportanc© of 
testing methods which, make it possible to follow the 
dependence of the strength, of a glass-reiaforced plastic 
on its filler and binder content, to estimate the usaxi* 
mm adhesion- index of the binder to the. filler aooord« 

lug to the degree of fabric damage in the course of a 
determination of the layers in a glass<KreixLforoed plastic 



to ■'determine the degree of setting of glass «re iniorced 
plastics, etc. 

The scientific and technical council of the- IIXPM 
outlined further measures for enlarging the assortment 
of raw Ktaterials for giass-reinforoed plastice,  develop- 
ing the best■compositions of glasses with no or small 
boron content used in the production of glass fibers 
with good physloo-mechanical and dieleotrio indices, 
preparing efficient hydrophobic and adhesive additives 
and" lubricants utilising hot and cold-hardened polyester, 
epoxy,  silicons and other hinders»  enlarging the assort- 
ment of-glass fiber fillers»    The HITS stressed the need 
for expanding scientific research work on glass-rein«» 
forced"" plastics*  in particular the development of 'basic 
design" principles of glass-reinforced plastics with re» 
quired, properties 3 the invest! sat ion. of aging and fa« 
tigue properties of glass«reinforced plastics under 
various conditions* the utilisation of modern techniques 
for molding and assembling glass-reinforced plastic 
units£'as well as the improvement of technical informa- 
tion and popularisation of firsthand experience in the 
application of glass-reinforced plastics« 
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