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remove sol vent, then introduced through a |aminator, where it is mated with
~ rel ease paper coated with the nodified interleaf resin. The fibrous mat or

carrier Ts nost easily introduced after the mating of the layers. by being
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The degree of elongation after reaching the yield point is inmportant. The
‘interleaf resin nmust have an overall elongation or strain to failure of at
| east 6% preferably 9% at [err] _and a strain to failure at room
tenperatwre of at |east about 15%ERr 8156348 B or greater. This property

i's less i nRgEkeWitthigh sRe4R hiddull® BPAERIed 18R perAfes P Rrdi&dbll the irhé&bf FeSRI VIR be
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accor di ng coorse.lasobeabiend surviveetht cwingitgmpdratues.nuavatis about 1 i7°0 (390N ¢est thasomeesites
in Figuse a1¢ Sltbrﬁefeﬁrtol ayer re re fabrr c sheet 10 of the |nvent| on i s
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12. Adj aC&&hp@&bfb\faél@etienbﬂﬁdfﬁt réagzraberutlsasyeruiBQg/s@musmebkreaf | 'ayer 20,
conprising a nmodi fied epoxy resin conposition 22 (containing a rubbery

vi nyl addiRESERIPHG THE PBRELEEMBYDIMEDTBUSs mat or carrier 21 nade of

| i ght wei ght émrg%rrt tiRpse piieddn thejpg qray better|understaagd t%‘s Praslicesy! thedpypntion therfaligvying
11. whef’ei®PTB& 2"t 3 ckided Privay Qotestyatie): T APIDYMY AR SPP&0Gt h fabric sheet .
Figure 3 illustrates the construction of, 13 from bundl es of i ndividual
reinforcing fil (BRI Lén f&%%%h@&aé%&@&fémt&héfr b 84%nd anp}rgvthQQn REkhel HPdsent
13. The gepahabn.configuration of the non-woeven or woven fibrous mat or
ca\t‘-l’r erzc21 that supports the nodified resin conposition 22 of interl eaf

| ayer 20 is detailed in Figure 4, wherein the non-woven, random arrangerrent
of the lightweight supporting fibers 23 is shown. Br-Iayered s el s 10 are
typically stacked tno forma prepreg lamnate which is, in turq, igh aped and
cured to provide hL@fﬂﬁerform&nce fabric resin matri x conposites _that is,
fiber résin matrix GONPON. LSS VIRISIeRe bRRikET Nforcing fiber matrix is in

t he configuration Of(cﬁ;ah;e %ﬁgm.@a ygayen fabric. It has beenggi scovered
that in order to provide the uni que advant ages of the present invention,

the thernosetting metvghciddrepesofiarbogrespifatmaldshydehe matri x resin (which

coat s tHe reinforci mpvelet Kinerdeidy E@d'dPe i nterl eaf resin nust 2xhi bit
specrfr C properti es, The rratrr > resr n, when tested "neat", or wi thout

rei nf orcenent, must ?'H‘Eﬂ@e ora fness when subj ect ed to gshear

forces, especially a KY€ rrperatures and under wet conditions. The
matri X gsesin must RhaN& @,cshgg;) nodul us of at least 6.33 x [err] kg/sgm

(90, 000 psi) under hobnot detyo-GaNMI-tsoNs, e.g., when subjected tosshear at
[err] [err] or a shear nodulus of at least 3.52 x [err] kg/sqm (50,000 psi)
under hot, wet condistticorpsodugt §f tolugeeisaqypfadeendd to shear at [err] after

Qt/kl ng in water at §®ePyamingr 14 days. It is al so necessary thdt the

fix fesin have %, sh%ar nodul us above about 7.03 x [err] kg/sgm 100, 000

psi) at room terrper—ai-ur—e and extrenely |ow tenperatures, i.e., [err]

however, this is ordiadiN-yyddiemetgRn¥BRRRnd he modul us at 82.2-[err] is as
high as 3.52 x [err]ichg/ceynAraifiedMy-ps20). Preferred matrix resigo
conposi4sions will show an initial shear nmodulus of 6.33 x [err] kg/sgm
(90, 000 psi) or abdrreagiyeidesy teioaphemdathangndi ti ons, and will show an initi al
shear nodul us of 9. 12hs! E["@Pr}“llb/sqm (130, 000 psi) or above at 2oom
‘tenperature and | o grature t preferred thernosetting 55
resins for use as \gl;me ,"ﬁa?éco T3 ‘\’/ﬁr? ?mgozogn{e%xﬁ' bit high strengtf, for
‘exanple an ultinmate stress over 2 11 x 106 kg/sgm (3000 psi), nost
ipreferably 3.52 x [tanéd sik@hsigm (5000 psi) or above. The interleaf resin
‘must al so exhibit a (Mabor CetwoiSit M) shear nodul us, and in additiéon the
ifinterleaf resin nust show el ongati on above a nminimum stress. This initial
modul usssi s bel i evedeacton pragist eftolugagidisBa®eA™ he | ayers of the reinforcing
if i bers without |arged38M¥PREE on of the structure. For the purpdses 60
therein the interleaf material nust have an initial shear nmodul us above 3.52
‘x [err] kg/sgm (50,000 psi) at high tenperatures, prefeably above 6.33 x
[err] kg/ sqm (90,000 psi) at [err] At roomtenperature the initial shear
m)dul us for the interleaf should be at |east about 7.03 x 10 kg/sgm

(100, 000 psi) (preferably at least 9.14 x [err] kg/sgm (130,000 psi)),
%and at [err] the shear nodul us should be at |east about 9.14 x 10 kg/sgm
r(130 000 psi) (preferably at least 1.055 x [err] kg/sgm (150,000 65 psi));

owever5® as with the matrix resin, such values at roomtenperature and | ow
_i;errperatures woul d be 6 EP 0156148 Bl expected with high shear nodul us
at elevated tenperatures. Mst preferably,? the interleaf resin will be
"‘-""‘-sl | ght I 'y soluble i n the uncured or partr ally cured ther rmsettr ng matrr X

e M o .




| evel of shear stress, shows elongation.(high ulfimate strain). The point
at whioh tha resin begins to-show high elongation in response to stress is
the "yield strength" of the resin and for the purposes herein, this nust be
at | eastwabout 2.11 x 106 kg/ sgmEBODE56:188aBhi gh tenperatures. Mst
preferred,interleaf, resins 10 will have a roomtenperature yield strength
of at Iea@et""fo{ y gf.’?’é”}x [err] kg/sgm (6000 psi) and a high tenperature
yi el d strenghlhéfeatresih 8atigosiidn Was Prepdred abrdihg kOths Mo g A6k niuSdtibn.
DESCRI PTI ONTkHolldwindRETRRE -Habd2dith VEtEEE and peupdet i siatat § 48088€ (396°F) foefdul outdie
art may better understand the practice of the invention, the follow ng
exanpl es are included by way of illustration, and not by way of limtation
EXAMPLES The followi ng resin fornul ations were prepared in @agesy t o test
the inprovenent of,_the present invention: 20 parts by Resin weight
wei ghtrot et ra( 4, 4' SX41 yci dyl et hyl ene dianiline (G ba Gei gy—Arai dite'

MY-720) carboxylic-functional butadiene/aéPoR@lie/gl yci dyl ether of ortho-cresol
f or mal dehyde 30 polymer {Goodyear A48 a2 C ba Geigy ECN-1273) 12
20 di am nodi phenyl sul fone (C ba Geigy Eporal[err] HT-976)
35 35 ,, diglypidyl ethef pitatrftwomp bisgegnet ACab-o-[err] M5)
6 reaction product ®wPERUERE diisocyanate and di net hyl ani ne 9°
1 Resin B tetra(4,4 )Nalycidyl nethylene dianiline (G ba Geigy
Aral dite[err] M-9Y f"'%,;fér;;) 'sphe“."'w 80 45 tetgagl yci doxy

t et raphenyl et hane ePF E?)on[err] 1031)

20\t i #et hyl ene gbigsrholdi - par a- ani no- benzoat e 50 2funed silica
[err] 44 funmed silica [err] (Cabot
lerr] M5) triphenyl phosphine 6 55 0.1 reaction

"product of toluene dii s_ocg/anat e and di net hyl am ne

1 60 65 7 EP Oi'aé'grgggérgi;‘;{é%ﬁg_g%(i nterleaf resin) An interleaf resin
i .

conposition was prépar ccording the follow ng fornul ation. The

foll owing prgs i XnidV@s S BREAE Qvals Mred o8 ko ARAsOARARERNbWInG blidhicHal ihgrebibnts:
for four hours: 5 parts by Part A

wei ght 10 carboxylic-functional butadiene/acrylonitrile pol yaesby Goodyear
Hycar[®&rr] 1472) 12 digl ycidyl et hesightf
tetrabrono bi sphenol A EDow DER[ err] 542)

65 diglycidyl ethB¥eaf! Aphenol A (Dow DER[err] 331) 1501
65 20 pbi gphenol A
2 triphenyl phosphtne 0.1
. . tetra(4,4')N-glycidylmethylene dianiline 36.0
diaminodiphenyl sulfone 16.0
o <° dicyandiamide (American Cyanamid) 8.0
carboxylic-functional butadiene-acrylonitrile polymer 120
titanium dioxide 1.0
45 .
Amapiast yellow, dye 0.05
Green 2 Base, dye 0.05
50 Fiber resin matrix prepreg fabrics were prepared by coating the above formulations on high-strength

reinforcing fabric woven from 3,000 filament count tows of CELION® high-strain graphite fiber (Celanese
Plastics and Speciality Company), forming a fabric approximately 0.018 cm (0.007 inch) thick, having
approximately 7 to 8 tows per inch. The fabric was coated to have a resin content of about 40%—45% by
weight. In samples where an interleaf layer was included, the interleat resin composition (Resin C) was

55 applied in amounts between about 0.049 to 0.146 kg/m? (0.01 to 0.03 pounds per square foot {psf)). In
samples where a supporting hon-woven fibrous mat was inciuded, the mat was composed of Reemay 2105
lightweight spun polyester fiber, formed on a screen from a fibrous slurry. The mats weighed
approximately 0.0146 kg/m? (.003 pounds per square foot (psf)) and are similar to the gauzy supports used
with film adhesives. Such mats added about 3—3% to the weight of the composites.

60 A series of fiber resins matrix composite sampies using graphite fabric were prepared from matrix
resins A and B, interleaf resin C, and the Reemay 2105 mat. Prepreg fabric sheets were formed into 18-ply
iaminates, the orientation of the fabric weave being alternated according to the same quasi-isotropic
pattern, and the 18-ply laminates wee then autoclave cured two hours at 176.7°C and 70,310 kg/sqm {350°F
and 100 psi) pressure. The cured composites were cut into 10.16 cm x 15.24 cm (4" x 6"} panels and tested

65 for compression strength after falling dart impact. The following results were observed:



di am nodi' phehyl sul fone 25 (Ciba Geigy Eporal [err] HT-976)
6.0 The pre-mex, or "prereact", was then charged to a vessel with the

fol | owi ng &dditional ingredients: parts i prereact (Part A)
150. 1 Part™B 35 tetra(4, 4 )N-gl yci@% h’e?gélﬁgﬁ'ani line

36. 0 di am nodi phenyl sul fone 16.0 40

di cyandi am de (Anerican Cyanam d) 8.0
carboxylic-functional butadiene-acrylonitrile polymer 12.0 titanium

di oxi de 1.0 45 Amapl ast yel | ow,
dye 0.05 G een 2 Base, dye

0. 05 50 Fiber resin matrix prepreg fabrics were prepared by coating the

above formul ati ons on high-strength reinforcing fabric woven from 3, 000

filament count tows of CELION_err]_high-strain graphite fiber_(Cel anese

Plastics and Sgecialitys@npgRy) 2 Kor pidg 2 aly Bc agpRoxi npigely Q.818jcm
(0.007 inch) thick, hav'grtg agpr 0xf Tat g 7g51?p ig‘_t:‘ows P& ingl? ThgFabric
was coated to Ha¥e a resif coftentZof about <40% 45% byIwei ghts | n sanp| es
where an interli€at | ayer was included, the'interleaf resin composition
(Resin C) was 5%@p3|ﬁi ed in amobunts between about 0.049 to 0.146 kg/[efr]

(0.01 to 0.03 ¢ 5 ®per square foot (psf))._In sanples where_a supporting
non-woven fi brd e wasel i nelidedy t el mat Swvast FonposEd ofReenap &210H
| i ght wei ght spt skeT f@ber 2 forRed 6B a @reen § rom agf broge sl prry.
The mats wei ghe bigbxi et el Y 0. 0346 Kg/ [ek] (F003 pdunds per squdr e| f oot
(psf)‘)’ and arelsim|& to the gauzy supports used with fil m adhesives.{ Such
mat s added aboyt 3-#%to the wei gﬁ% of the conposites. 60 A series pf
fiber resins ngtrix}conposite sa bes usi ng graphite fabric were prepayed
frommatrix regins Agmnd B. inted®af resin C. and the Reemay 2105 mat
Prepreg fabric|sheeig were forned into 18-ply |lam nates, the orientatipn of

%%&g
2 gomm

the fabric weaye ke alternatesg @according to the same quasi-isotropif
partern, -and the2 B8l @y | ani nat eﬁg’@ee t hen aut ocl ave cured two hours aj
176. 7C and 70,21‘!)§kg/§°§3qm (350F and 100 psi) pressure. The cured conposjtes
were cut into 1@ E6| cm x45.24 cm (4" _Xx 6") pamegs anglatested 65 for
conpression strength af gep fallifgadatli npact & Fhe fDE owing results jere
observed: 8 _ |BPS0| 15698 Bl [ &¥] SCEP 01568 %48 BATA direct conpar|son
of a Resin Audnd@s| e, a Resin B conposite and an interleafed conposifion.
accordi ng togrégpre'” nggnventiem"!usi;qg t he fi'bgr respn matrix with Resin
B.and the mat*‘-ng)gor deigterl eaﬁﬁaygrgusi ng &g n @ﬁas al so perforngd.
12-ply corrpositeggwer‘é’ tested for conpression strength (warp) at room
tenperature, [grép pnd e,Lr],\_andJserL]__af,Le_r inger sidw of &the test_pahel
in[err] 5 Watergfgor tw geeks Bapl § dandbs wehe sUbliected I o cBfprepsi on
strength after |{(hBakty 66/ jB8 eSS (500 PR 1 5 Pn i Pect B& gy) S Res|n A

and Reésin B | arfi nateg were prepared from40% resin content prepreg fabfic;

interleafed Regin B si:sngcgggﬁ maResver e o e@ared feem 45**?2’0';31r esi peont ent

prepreg. The fqllow By BSul£® W& oRer @€ KEBLE 19 nt eki@af e Fes{n A

Resin B Conpogkigt e all conversions here are to negapascal s Conpregsion

Strength after [6675} ) oul es/ m (1500 in-I1b/in) inpact (ksi)
20

203. 4 (29.50) 2221 4 (32.26) 273.1 (39.62) Conpr essi on
Strength
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(warp) (ksi) at roomtenp. . .~ 713.5 (103.5) 746. 6

(108.3). 692.2 (100.4) at [err] : » 615.6 (89.3) 606. 7
(88.0) ~544.6 (79.0) at [err] - 488.1 (70.8) 434.3 (63.0)
426.7 (6A.9) [err] = sanple |m‘rerg:!eobi1r56/\auerm [err] for two Weeks I\/any
vari ations of thelnventlon Wi | | est the Ivesto oses|

this art in f°@Pa'§t%°5ﬁ ﬂ;};de“f’ "@éﬁ'&% e .’Eﬁt.sufbeﬁb’y P
variatio rusmg esm ﬁa@ i‘tﬁ %8[11% G¥orlch SF&E&nQK'su ngfh (warp) at
exanpl e, rcsi i & 54«:% quz!d@’ ;ﬁsrm St o oo
boron ar ahft t@@ gt f.ply B eWér @ubj@dtél 1ot MpresSibn BRErkr 60 liMPact 560G jowdles/m
ni ckel - @BO0 MEIbA InviREr eeadyvE Resid G ahd Redie Bt isminiaths fwelne peeparal Groen 86% gesin Kortent
conbi nat p@pregdamicbietetigaiel! ResintBRasintG laeinatgswere pragpred fremébtegesimeontent prepreg. The
1i ght wei fhewingbesgliswengtobearvedarri er may al so be used, including gl ass,
graphi te polyaranide, etc. Matrix resi 3 ntdI interl eaf resin formnul ati ons

al so ¢an be varied in weight ratio wd f\@ Hependi ng on the precise
properties desired and the intended use. By way of illustratjjuneatdlicre the
preferred enbodi nent of the exanples is wseda the megah®rred pempdiiter ati os
are as follows: 40 Parts by Weight MitrixResin

Preferred Most Preferred (i) tetraalfdontersiohs iry efedyimegipascdls ne

50- 100 gogpreworé%s(trégglh) la;;:et ragl yci doxy tetraphenyl et hane

0-50 675 ieglegm (1500 inribfindi et hyl ene ol di- - am te
28-60 mpact 481 45 50 (iv) funed 3t e SR SRR

0- 18~ .. eaction product of toluene diisocyanate and
[err] = Compredsidn S¥dachi® 0.1-2.5 0.1-2.5 55 60 65 10

{ )
'EP 0 156148 Blwgl'ﬁe i“nt erleaf resin, Parts A and B |likew se can be mxed in
broad ranges, batrogt @ngr abl y, and nost 7p3.2(108.8b| y746i6d108:) ght682.2£100.4)

ingredients used wll fall in the follow n% ranges Parts by V\él_ght
| nter Feaf PART #493.3°C (200°F) 615.6 (89.3 60631889 r o P44-6 (79 Qpst

Preferred (i) a %85%2%/ )c t:ﬂlugctllmogil %gf%% e- Al y(ky&l tr|45§7?‘gp§g)l ymer

6- 18 I8t 1 ef T AP otobi SpReNoL, A
0-130 ‘wet 5§ar¥tgle(&\hh)sedjin%é(&|aqy{ aetiieere) @ b sRB&NOl A
0- 130;: (iv) bisphenol A
1-6 Many vatiatdbn§ ufthe invénpbewiilsugpdessiplrnsedves to those skilled in this art in light of the above
0. 05- 0. 29etailed descriptigyh ay aliSu¢hgbyiods mahqyma rpthg(“llfu@ngded scope of this invention. For
2.12 example, olhergtegrfcprﬁrp@rﬂ mgnts, SART a3 I rtt;d ide %pé q&; polyester,

i8Agravon, or m ated such as nick ated s [
ma][ P y:;tlsengg'?:w%{aﬁtﬁlacoﬁ%manon can be used r jive supp mg n%ﬁ;szfar %m Eﬁﬂgajl
SUl TONE  carrier may alsg be luding gl htte polyaramnd 'Cyan Iam de
2-12 Matrix resi ntz A4t redinG Yhd Sisd edpeivanad mm&gﬁﬁi 'réii&emdo'ﬁ depending on
acry| oni kel b@cn@@%p)émég desired and the intended use. By way Gof lilustration, where tié)-pidierfed)
titani umeshbodiind®x of the examples is used, the preferred weight rati¢, d5e 4s follows: 0.05-1.5 35
Wde/proportl ons of Part Ato Part B can be used, but preferably, from 75
to 200 parts by wei ght of Part A will be [err] f or ﬂg‘rPVl‘Ge'gb'arts by
wei ght of PaM CGlaims 1. A method for produci I dl nter ggfﬁgfejr&per

a

resin matrix bf"ép ®Y fabric conprising (1) incorpor

woven,fi brous ¥ef 4 @Y NegifdidyPhiadfine | ght wei ght suppos@.t.m f| I arren;tss.asnt 0 an
interleaf resin conposition conprising (a) a first thernosetting epoxy
resi n conposiiil teoaghywixvknateraptgnibthane (b)) about 8% t®—%0D% by weil§ht25of a

rubbery vinyl addition polynmer to provide a supported |nterleaf
(iii) trimethylene glycol di-para-aminobenzoate 28—60

50
{iv) fumed silica 0—12 57

(v} reaction product of toluene diisocyanate
and dimethyla.. ‘ne 0.1—2.5 0.1—-25

55

10



resin-layer; and (2) introducing said support’ interleaf resin layer to at

| east ,one surface of a fiber resin matrix conprising (a) a fabric of

hi gh- stkength reinforcing filaments and 50 (b) a second thernosetting
epoxy résin conposi tion coati‘ng BPd 0 86148t B1g said fabric. 2. The nethod
of Claim 1 wherein said first thernosetting epoxy resin conposition
exhibits ?&“%ﬂfﬁ fegia. Pansf and g dik e\@s ‘;’kb ’i‘r 'R%ITSH@JWESQ}"MGBE'V)a'}i’rmos‘
yield sti® ﬁ'ﬁ walphts ol ingregiepts %ef&’ a'R’b NedPowItgsr 88 psi ) at hi gh
tenperatures, and shear strain to failure of at |eastp,foaldgt’] and at

| easts 15% at room tenperature; and said second t sin
conposi ti onineclebbPART shear nodul us of at | east S5 retbiréB X [ edds] Plefprlegr 1]
(90,000 psi j—at—ht-gh~terperatures—tefr+i—er—at—teast—3—52{err—kgierr]
(50, 000 psi §! afarbigtic-uestpopidiuadieneunder wet conditions [err] after soaking
in wgter at [e?CP]""T"é'F”PRmM’é.‘%) 3. The method of CFaittn 1, wher ¥miSsaid
supportl ng u) dnggﬁ:l}?ﬂ ﬁet er of te?rﬁgrg%oglslﬁenm khe group C(P—nT%]OStl ng of L%ht vei ght

gl ass, car bon polyester and “Cel lul osi T fi’l anents.
4. The met hggl dpgwﬁyaét%,lof bygggg,q,u,a said fabric is ceupjg sed of sgntmrwoven
tows containing fromabout 60 1,000 to 12,000 high-strength reinforcing
filafents. 6&v bieppeseithod of C ai m 4, V\/nerel n said tebnforcing fi4+anents are
selected fromthe qroup consi sting of glass, car bon r aphi te SI I i con
car bi de, bo?"bﬁ'phﬁ'(‘)\i yavsame pol yester, pol yani d& 3 n, pol8R
bengi m dazo ot hi azol e fil anents, an t al - coat uch
f i$Bpent s. Jéqmﬁ'u R @he\ég' rEI aiml, wherein said ?ub ery vi nyﬁﬂéddl tion
pol yner conpidriegspafppt 8% to 24% by 65 weight of said interleaf resin
conposition, sard second thernosetting epoxy resin conposition conprises
EP 0156148 Bleffih&l.4' nti-glvtigdfmategenegdiaRdinés A and B R$k8W se can Ie-48i xed i n
broad ranges, but preferably, and-nobst preferably t he wei ghts of
i ngr &di ent s\ G@ERGIPNPABYIONE t he fol | owi ng ranged®—#arts by VMt 5

erf eaf

PART A (i) dicyandiamide Preferred " Mst Preferred (i) a
car boxyl i c- fisintdaiRR@lc thAtkiask 80QdieA&r Yl Onitril e copol yner

6- 18s: acryidkitriltToplyed ) di gl yci dyl et her ofeted rabronobms-p\henol A

0- 130 55-75 (iii) diglycidyl ether of bisphenol A

0-130 - tv) titanigg\_dﬁ@dtqq v) bisphenol A 0.5—1.5 0.05—1.5

1--6 -3 (V) tri prnenyT—phosphi ne

(2) (ig 30. X wm,g,: 3,?1 A 9,.% agﬁgfd’lé @qie';?@%%%ﬁ EU?&?Je{a%W Irgiljs P 300|Q_artf by waﬁn of Part

met hyl enedi ani'l i .ne (i1) diam nodi phenyl sulfone

10 30 10-20 (1ii) dicyandi am de
Claims 5-10 (i v) a carboxylic functi onal but adl ene- 30
aC r°9'?~on| t (rj‘l' ll? 09 er producmg an interleafed fiber resin matr ra q'genﬁ fat: i compnsuw -15 ( V)
titani um 19?‘1’0@%0ra oven or woven fibrous mat or ca ot tsupgfm Qém]em$
W de pr gp@mgm&nses %@6&.:. dinpeididg B can be used, pr &fera from

to 200 par ta$ablystw&]r@b§enﬂfg dBarqt reSinolrpobitiof edirm}mmbor each 100 parts by

wei gt of fAebol.8%aal0fisbvi@eight of amebberyl vingt adgiitpdrolvmer 3o pravide ral ssabartedfiniedeaf
resin mags %Y?Fﬂ%mf g - fab.ic conprising (1) incorporating a non-woven or
woven f| br cigg sé'&r?‘ipé?“ d‘F‘e'I"f"’éHf %l'i}ﬁf 1Q Fh st PRY SPTIcERIng Sbgrniegingatrix

interle§ f’ac;5§|f§]m%% s%n rcm %), first thernosetting epoxy
resi g, conpiy 'atsEEH?\dq %bgep% resm Qg’toﬁ Abtaﬂd (A3PeBNarig sFilraitlc. @

rubbery vi pyfheadéthbd eﬂcna Y erbin s%cms erfno3bRRY eh&Y rell %Jns 8ditidrESintbits shear
| ayer;  awdu(u2)o? atnéasOmiseck MY k5@i2G505000 6N bnd yiéle irérith 6faSieBstaY 6108 Ry/ME (3|06 BSi) at
one sur highaemberaturesbend srest strairator falture @iy least 8% §ta)55EC {-8Ir#) @nd bt least 15% at room

hi gh St tesPRpratUTes |am 8ai¢ sergnd theemesettinganaxy resin composition exhibits shear modulus of at least
6.33 % 107 kg/m? {90,000 psi) at high temperatures {82.2—132.2°C) or at least 3.52 x 107 kg/m? (50,000 psi) at
high temperatures under wet conditions {82.2—132.2°C after soaking in water at 71.1°C for 14 days).
3. The method of Claim 1, wherein said supporting filaments are selected from the group consisting of
lightweight glass, carbon, graphite, polyaramide, polyester, and cellulosic filaments.
4. The method of Claim 1, wherein said fabric is comprised of interwoven tows containing from about
so 1,000 to 12,000 high-strength reinforcing filaments.

: 5. The method of Ciaim 4, wherein said reinforcing filaments are selected from the group consisting of
glass, carbon, graphite, silicon carbide, boron, polyaramide, polyester, polyamide, rayon, poly-
benzimidazole, and polybenzothiazole filaments, and metal-coated such filaments.

6. The method of Claim 1, wherein said rubbery vinyl addition polymer comprises about 8% to 24% by
s5 weight of said interleaf resin composition, said second thermosetting epoxy resin composition comprises

11



50 ‘(b) a second thernosetting epoxy.resjin corrposrt E

i npregnating said fabric. 2. ‘The nethod of d ai-m 1, miﬂ“ﬂﬂﬂ““ﬂ"ﬂr IIII

t her mosetti ng epoxy resin conposition exhibits shear nodul Gs bf 't Yedst
3.52 x [&yr] kg/[err] (50 000 psi§Pa@dt56 448 Btength of at least 2.11 x

' kg/ t t t d h t
Tl el et ) Sl i B el e

fal

sai d secon N conmposi t1on BXHe6Tt s shear nodul us of
at least 55 6.33 x [err] kg/[err] (90 000 psi) at higgastegmpggrat ures [err]
or at beast 3.52 x [err] kg/[err] (50,000 psi) at—hi-ghtenperatures—under
wet conditi OMBer[eaﬂPA}RTatiter soakl ng in vvater at [ei'ne]errbmr 14 I‘d@syﬁefer&d The
met hod of O 3 v - o>m t he
group consi s“ﬁ%‘"h‘f’wl"i fgnﬁtm?'gwtadgnass car bon, graphi te poI yar am de,

pol yester, and E&(PWIHLORYYPFanents. 4. The method %1'8d ai m 1, &Rtk ein said

fabric is compyj cpnt ai ni ng about 00 to
12,000 hi gh- Iisnt? F e;%?j ér"e%rngl%%ur)rﬁgg?&ﬁagﬁn%'nfs 5. Thea—ne%fahod of 09 %T7rfr’104

wherein sai dinedighdyebRe Jriblsph@di & are sel ected fremigse groupssorsi sting
of glass, carbon, graphite, silicon carbide, boron, polyaram de, polyester,
pol yanfde, r &yidisphpwll - benzi m dazol e, and pol ybenethi azol e fil-a¥ents, and
netal -coated such filanents. 6. The nmethod of Claim 1, wherei n said rubbery
vinyl addi t| b RBEgHBRoseBIARr | ses about 8%t o 24%%&?’@? wei ght BEY‘%EI d

i nterl eaf 1,QN ai d second thernosetti epoxy r

conpostti on ?d%paﬁggggﬂe%w ﬁ"%‘%56148 Bl about 35%ttd gg% by weig t of sai d
fiber resin Rdrebt<parng said fibrous mat or carrier conprises |ess than 5%
by weight of the interTeafed fiber resin matrix prepreg fabric. 7. The

‘et hod of C &l w.iré {3.40hegletiy! anethybesdiembmed | nt er f ace25+$0f or ned bakwkden sai d
interleaf resin layer and said fiber resin matrix. 8. The nethod of Caim
1, whérein sHY diemitogiphgtydséi@Bend t her nosetting epdRyPesin conpbstt i ons

are, indepen ri sed of epoxy conpounds sg | egt ed from he, group
consi sting OE% :in q'a crg%l)yl et hers of pol yfunctional qgenol S, S"r yci dyl

et-hers of thﬁv)q,reaqrdx{;\gtﬂ,&nmgr plkb@gadrat i on products of pol yvaI ent phenol s,
‘pol valzvci dyl etdrenanitafe copatph@&cs, pol yepoxy conpounds-ideri ved fremsaromatic
arni nes and epi chl orohydrin, and m xtures thereof. 9. The nethod of Caim
2, wherein sa'i’ ttapiumsgioigrd second t her nosetting ep8®y1desi n co®Posl$i ons
bot h exhi bi t ar-stress apove apout 2. IT  [err]  Kgrferr]

: f:grrgggf Fi;)‘gaglvﬁ“ﬁ f?égri%ns.og Eorgé% PagI Qacambg US \M@Jt %he er%tﬂéqrogfﬁ)ié Zﬁfpaas b}/ Welfat of Part

wherein said curing agents are am nes 12 The nethod of C aim 11,
wherein said diam nes are selected fromthe group consisting of diam no-
di phenyl céﬂ!“ﬁhone di am nodi phenyI met hane. and phenyI enedi am ne 13 The

omopol yrrer i ggf}“ L l"°irpet+r9}@"°' m%ﬁﬁeﬁ"x oh '%gme" g ;i,g%i'r’ S
-havi ng 4 4.Qn ,'.Z‘ea&gm ,_fj,, % Al ? alm re| 9§ cf Vi ny mo
addi tion polrayrmrrsmﬁeraokuatr@ctpemeaarcynlnadsuntdm dofitapfiigy "er Oor a

‘car boxycyl i ¢olabowtd%oralo%oby weigir aaabbenovint! rsddidoppdlymen to pidvide/msuppored iowfleal
fiber regesinfpxen: pxd prepreg fabric conprising (A a fiber resin nmatrix

conpri si % g’é“‘@q“ﬁbﬁls@"o’r"”?ﬂ ENGRSPE S Merstor ¥nigesh anei svrfasecPhy fibp1 Eationmatrix
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