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FABRICATING METHOD OF FIBER REINFORCED COMPOSITION AND HEAT-RESISTANT DIE
AND HEAT-RESISTANT STRUCTURAL MATERIAL USING FIBER REINFORCED COMPOSITION
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A fabricating method of fiber reinforced composites having high mechanical properties and thermal
tolerance is capable of using plaster mold in first hardening. In the fabricating method, epoxy-resin
compositions include triphenylmethane type of epoxy-resin(A), N.N,N',N'-
tetraglycidyldiaminodiphenylmethane(B), and diaminodiphenylsulfone(C) impregnate with reinforced
fibers to form fiber reinforced pre-pregs. The fiber reinforced pre-pregs proceed first hardening in 110°C ~

130°C, and then proceed second hardening in the temperature higher than first hardening temperature.
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A fabricating method of fiber reinforced composites
having high mechanical properties and thermal tolerance is
capable of using plaster mold in first hardening. In the
fabricating method, epoxy-resin compositions include
triphenylmethane type of epoxy-resin(A),
N,N,N',N'-tetraglycidyldiaminodiphenylmethane(B), and
diaminodiphenylsulfone(C) impregnate with reinforced fibers
to form fiber reinforced pre-pregs. The fiber reinforced
pre-pregs proceed first hardening in 110°C ~130°C, and then
proceed second hardening in the temperature higher than first

hardening temperature.
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EREB KSR RKEEGERELIDREE - BEARKKALR
Koy —aits - AR ETHEEE BREVASRES -
MAHRNLEEX | AEATHZREATFRAVRAHEE (A) &
NNNN-mi kA AKX T (B) 94t &
10EEHhmA 1l EEHR~20EEH - ZHEEI N1 &
B MBAEASMBOSERARESHES L5 A
BEMFHRBARNEREEIRGIEG - ZHABEE 7 20
TEH NBLAAAHMOAAETRAMEES - B4 SH4
P MM B ES SRS MB LIV RATEEZE - ARRE R
B IEEHM~8EEH °
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Bisammeisitt WREBIBERAELAHBEAKE &
ZTHp R R E B o LB B MBI AS B o T PR XK
A.#1 85 (phenoxy resin) ~ % Z #% ¥ &8 (polyvinyl formal) -

% &t 78 (polyethersulfone) % - &4t & K ABIAE - B H
WREL O MHENPLEX | mEATHRARHE (A) &
NNN.N-mé Kk d A A XA Fix (B) 8963t E
100 EEmmAE 0l EEM~20EEHm ERA3 EEH
~TEEH -

% oh o Ak B AR P AR R 6 L3R AR AR
WP AEER AR (F)- ZeRAHE (F) 452
BREUEAHEAHRE 2 TR LEGEREASBELE £4F5 K
w o Bl T R RER AREARE - E8H F R AHE -
R SABEARE BRFEAUREARE  TRIBI®FE
BB RS MABKHSHENRAHSE - BARXHAUR
s - A TR EARE ZHRAHE BRI
ABEEMEEHRARE BREAEHD ARNRAHE %
By FRBAMAE  BEAAEH ARNBEARE  BREGAR
A AENLEHEX 1 A TR ABBE(A)R NNN N-
miEAkEgdA _BRA_RXATFR (B) 9463t F 100 £8
A0l EEH~20EEH ERAASEEM~ISEE
e

AERAFHREAGOBEAM AR RET LS
HARE > TGN~ #loE ARASE (mixing
roll) %424 # (kneader) ¥ & h kL
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HARBRASGFEF 4 110C~130CHy B E Fi#iT L
WIR AR Aty —RAEL - F4A 11I0CA L B AT
¥ aPAARILER - 24 130CUR > Bl —RBILEF
HBEASFeR % mERBRARTMLHELYE - Af#m T >
EARMOBEENRY (FHARIIANRGEESTFTE)X
BRAsS e R > MR G R Aq 3] A ey R 22 & 4h
BOEOTHE BBROENTHRERERELNEE - LR
Hina st mT AHERATABERARARVESNTE-

EHXRBIRMEM @ EMH BN - A A —
REBALBE E4E L 110°C~120C - B4 > 44k 8y — R 4L
BE&8EH 50%~80% F4H 60%~75%- - X AHZEE -
AT A RHME FIRGRERE —RBILEZGRE & -

HARBERF > ABIT—RBILE > A — RBEALEE
THBETH#ITRBL - EEE—RBFILBER LR
ETH#T_RBEL AEHEOBROHEAERFHERA
EMBEBEBE S OBEBD R RMERF -

EXRBIEAEAFHBERCESH A ERTHA
Mo wtsmEEH o M —RBILBEEMES 180CR L &
% 200C L —RBICBELRER 2055 EHF
B BRIBEHHERERE  8EA300CKRT -

BEBCBESMHGBEEAMTHERARBEE - B E&
B2 RBBY TRV BRBREEERBERBE A RS
%o BTHERESHHARBRGE REALRBEER/
R - BB B -
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B2 99133556 b RS MBSEEE EIEERE:1004£1 8178

BUEAMENBERBRAOLE - BEB L LA —BF
MBRBOEAHBSBE SHENEHOTE hER
MR T A BRICBENRATBHAAVELERER » 24
RE K BEBRCASHHAEAR M - stk H 0 A
BEEMBEASY  BHRBRELESHEY - BTy
TRy - S8~ 4 (satin fabric) ~ & &
$% 78 #& 4 (non-crimp fabric) AR R Y F & B4 R — 18
FOBRBRORMRAAEABRETRESO R M AR EZAS Y
K&t 4 (stitch) sy R # 5% -

NG EBRICESHHREMH T AMF R Ll
GRS b4 B AL (chopped strand) ~ 48 4
( chopped fiber) % #94a+7 (chopped) MR ey B4 £
;H— °

AEARGHROHALSA R MO KR ERILELSH
HAHEFE BEAANGANM G HE -

4 ABARGHRRIM LS A AN OB EBILE
e EE T E BREARANAIABEM SR -

WABFAHPEF 2P —RBICERERIT—RAE
b Le) —ReEib - B FERELEFNA X FEH B
—RAEL - BEERBAREF I BT —RBILE S
WEREW  ZARIFHE - S EMeashdE - A
Rl d AN —RELE EFEBRESL  UBIABFTRK
AL e

PESEABEBRCASHHG T ARG AZE
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B » TR Nk Tk - Bl THRUTH LS A%
AN EDRRDROBIEE > BT e - B RERES
RPNBEEMFTRELAZE  AAEHMBEARDRBEL
BBEEMES BT s WRELLSENGERAM
RERBARE S RBEEAMZANBHRIEEARDERNE
BlPmAMERYMSEZME AAETHBRELHE S
B o

BEBICESM GBI TE G Ny F k4T
T EB o THRERBRERL E - BARTE E—ZE
(vacuum bag) mMk - BREURMEE  EE AR EZE

[F #1]

LT REBEEH > —DHLEBAETHE—BRA R
ERAGARMER -

RAK AR EH

HRAUTHFRETANAZESE LA EHsa
BRI EE - B BHRLEBHGBEAMISARY T A
ERAHERTRER FHBET -

FAAEE (A)

Tx742: A ENX 1 B ABE  Z(BAFXR)FR=
WAKHEHE > BAEE ' 160 g/eq » Huntsman Advanced
Materials (f%) # %

B AR (B)

JER604 : NNN'N-wmw 4 Kbk — gk —

1
b
&
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¥ BRA € F ' 120 g/eq * Japan Epoxy Resins ( A% ) # &
B Ak — X &H (C)

DDS : 44— p Bk — XKW - R LB E (K)
d it o) Seikacure S (A &) BR7EMH A E ¢ 62 gleq

I

—&1tw (D)
A380 : — R 41L& » B A Aerosil ( 18 ) & & #
AEROSIL380PE
® sy ubtis (E)
YP50S : X @485 > R AR4b R (A% ) % i 49 Phenotohto
YP-50S
H4g & 8tRs (F)
JER828 : 4 A ME A BAE » AT E - 189 gleq >
Japan Epoxy Resins (A% ) # %
HP-4032 : BRI E K05 » AR E & © 151 g/leq » DIC
(&) #Hi#
Bibfe e ® (G)
® DCMU : DCMU99 » 4% £ 5462 (fx) #&

HiemieH (F)

DICY : DICY15 » Japan Epoxy Resins ( f& ) # %

MEk1~%2-% T~k 8Ty ABLLBERERD
ERO0CTHan#k mBFRABTEARY

& 3% 4~k 6 P79 HELLL4E JERS2S $1 YPSOS
F£ 160CTHOBEmMm  REANEERALL - M > FHE
Tx742 ~ jJER604 ~ A380 ~DDS» ¥ 60C T4 nik- @
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HAFR AR R -

LEBRETH —RBALEGAE

1 A TA Instrument , 3] & i% 8§ DSC Q-1000 > 2 % 7
PHREEHESRE - SRMEAENTL 2 FAEFHE
SBtIE A AT MBI AHMEEEREAHLE > RS K
#Au#Bs o 48 B TA Instrument 2 3] & i 44 DSC Q-1000 -
W@ E 10C/min > 30°C ~300C #9454 F Al 2 3% — Kk
ALK s R FERE (El) S AFLY R AR ARDY
it & (E0) —RBILEABRBETARE - K&
R ikTERE2-

—RBEALE (%) ={ (E0) — (E1) }/ (E0) x100

LB BEE e S dhap ey Bl E

B EEMEBSOBEAMEARIMEHE 60CEF B
BONETRTHREREZNHEBRERZER2 mm B - #&®
AR THERESHBR AL AL ERLXAER
2 E 1.7C/min #47—kRABIb > —RBEILERE >  BRE
ERA LI AABRIRYE  AFLEFNEEHBR
T BEBAAAEBEE 1.7C/min #IT7 —RB » ME
2 mmEBHRHR - HARBXEABE BHAMERY
REARME A& 60mm>xE 8 mm g R KA 12
A Instron 2> 3] & i% &) & st R 5 4% Instron5565 $ 547 $k 2
Bluehill » A& 8 R=3.2 mm - ~L/D=16~ +F 8@k E 4 2
mm/min &5 B &4 T HmEF b BT 3 BE d K
BotELYBBRE  CHBRMEEE - CTHEHRANEKE -
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BERTHET (2 %3~ %8

BAbBAE BB HSEE (Tg) 9B %

BTRAELARIHMEAS M EHABTANEYE
R ARG ZEAE > 452 mm B RHiR - #I A AKX 2R
BMEBRABERARTRIE A K 55 mmxE 12.7 mm
ey R~ # R K% A o1& A TA Instrument 2 3) & i ¢ DMA
ARES-RDA » ## 8 #% B 5°C/min - 48 % (Freq.)] Hz ~ £ 4
0.05%5 4 FRIE Tg- AN RE M logG'1E R » R
I logG'HEBATH TFHEERHAMAELE GEBYEBY
HMEARZXBARENBERCHE G-Tg (£8BE 1)
FH o ABENERE M tand /£ B 0 45 & o~ tand &9 4R K 1 64
S E etk tandmax - BLEREFABE 3K 1-%2 %3
%k 8-

— RBALRIBAR 69 — RAEILE 89 R &

H LR AR BEARD O EE T AT R QB
M imBE OCEFEL NERTREREZHBIR
LtHRER 2 Mm E c ERMAATHRTHERZEHHBIR K
HFoAKBERAAAREE 1.7C/min (Zb &5 10 ¥
FERE A 20C/min) #/T—RBIL > BHBRPERY
45 2mm B ¢y —RZAILRHEIR ° 18 A TA Instrument /) 3]
% 1% ¢ DSC Q-1000 » # #:B3% & 10°C/min ~ 30°C ~350°C
BB TRRS —RBILRERAOBREEHE (E2) #£4
BB AR s LB % E (E0) —RBILLE
ABRBTARE - BERET-HE1- %8
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—REILE (%) ={ (E0) — (E2) }/ (E0) x100

SKAHEZHRARMERESHE S

ERABEEHRBE N O0CT  UBBEERGHEEESL
133 g/m’ 4% L3R A BtAS A i 0 B 45 & Fr 43 69 38 AU
FE M EHRPRAESR L > BIFBAER -

RKARZRAMERESES

HERABEHRME N 0CT  UBSENGRESTS
194.4 g/m°~216 g/m’ #§ LB AR B AR ey B4 ¥
BAFHRARBARMERNRBEKL  BIFHEB -

SK A fRZEe R

TR BN (Bk) R adu G484 TR3I1IIOM (4
A TR30S3L > P& &dh Em@EEE S 200gm?) 45
BHEAM PNEEDHEASLAAESFY K HFREZHERB
BHAGEL » B fTAe2k ~ R MERESZ > BIFHESTAE X
(RC) B 40%89FR 28 -

RKARZHEGEE

R BN (&) R85 84884 TRKS10M (4
A TR50SI2L » 2/2 4t4x@i4h > B @ E 8 A 648 g/m?)
hEBEEM RERLAD LS LiimEFe 12KA R
XA > BT B wEMERAESE 0 BIFARS
S K% (RC) 2 37.5%~40% THi2 8 -

CER T

HEEAMBERNG RKARZBEWE Rk (RELEEY
g HE) 300 mmxE (RBLESEMHEZ @) 300
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mm - £#F & 200 mmxE 200 mm 4 R+ eH B £ - 4% B £ 48
Rl BRBHA 0°H & (RELEMWHBRIG) HELEH
B4k ¥4 (bagging) % A BEBEERK 4 th btk
HisfT— kB (/wBAEBOS5S5MPa EZ&B H A 0.1 MPa >
FBRREA 1.7C/min) > & R R A B R KR 4 I
# (#ERRE A 1.7C/min) #IT _RAEIL > MmBEFHEESKR
( composite panel ) °

BERGE ey B E

FREXNELAN M SR LEMERGE SR E
Ak 127 mmxE 127 mm R+ m P mRBA - £ A
Instron /2 3) % 69 % fc X Bx # Instron5565 #1 4 #7 $k 42
Bluehill » k4% ASTMD-790 ( 8 R=5.0-L/D=40- +
FiE%E A 6.8 mm/min~7.3 mm/min) ¥ EFH KA
T3 HE BB HELEDHRE - CHBEHERH - B
HERTHE 4 ‘

HERGEBEBEE (Tg) HRE

FMRAEBEX LA WHER LERBEFABSRTE
Ak 55 mmx%E 127 mm ¢y R+ m B &k h - EA TA
Instrument /4 3) & & 45 DMA ARES-RDA » #»# 2% & 5C
/min ~ 38 % (Freq.)] Hz ~ B4 0.05%&5 &4 Fal & Tg - 18
#HW B E M logG'%E B > FRIE logG'& 48 AT &4 T 32 & 3%
HMAEMERE GEBHERHAMEKIRBARE Y
BERE G-Tg (£8BE 1) B4 > AN BEH tand
VB > 4§ &7 tand 8948 A {4 698 K 24K 4F tandmax - &
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Rk 4

A ARGEFHEGRBOAR

W SUS ey LA @ L > 4§ 3K A T8 A8 4
BB T ERE S 0% 8L 0°/45°/0°% &) 89 I 75 &
3R tmBE RKARZRURBERDABE T %
2 0° L4 0°/45°/90°/-45°/-45°/90°/45°/0° F (&3 64 Vg - # @
8h ' HERBE FRASEBEEURS YRERILGEHET— R
b (mB% 05 MPa~ A%B A% 0.1 MPa~ 8% E A
1.7C/min) » A ZE AR B AKX 5 954 H L X
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