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Abstract—One kind of the second generation bismaleimide, Compimide 800 developed by Boots Technochemie
Co., was used as matrix resin of carbon fiber reinforced (£ 45°),, laminates. Effects of the added catalyst
(DABCO, 0.2 wt%) and reactive toughening aid (TM 120; 15, 30, 60 parts) on the in-plane shear properties
in the case of tensile test were studied. The shear modulus depends on the characteristics of the cured network
structures and the shear strength has a close relationship with the fracture surface pattern. The shear strength
shows its maximum with the addition of 30 part of TM 120.
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Fig. 2. TM 120(bis-allyl phenyl compound)$] IR
Spectrum.
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Fig. 3. Autoclave Curing Schedule of Carbon/BMI
Composites.
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Fig. 4. Dimension of Carbon/BMI Tensile Specimen
(£45°)y in mm.
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Table 1. Shear Properties of the Carbon/BMI (F 45°),,

Formulation Shear  Shear v,
Strength  Strain
(kg f/cm?® (%)
Compimide 800 632 2.0 0.72

Compimide 800+DABCO (0.2%) 553 207 071

Compimide 800+DABCO (02%) 511 247 075
+TM 120 (15 part)

Compimie 800+ DABCO (0.2%) 763 397 074
+TM 120 (30 part)

Compimide 800+ DABCO (0.2%) 693 399 0.76
+TM 120 (60 part)
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Fig. 6. Matrix Fracture Surface of Carbon/BMI (+ 45°),, at Tensile Test. Compimide 800.
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Fig. 7. Matrix Fracture Surface of Carbon/BMI (+ 45°),, at Tensile Test. Compimide 800+ DABCO (0.2%).
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Fig. 8. Matrix Fracture Surface of Carbon/BMI (+ 45°),, at Tensile Test. Compimide 800+DABCO (0.2%)+
TM 120 (15 part).
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Fig. 9. Matrix Fracture Surface of Carbon/BMI (+ 45°),, at Tensile Test. Compimide 800+DABCO (0.2%)+
TM 120 (30 part).
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Fig. 10. Matrix Fracture Surface of Carbon/BMI (+ 45°), at Tensile Test. Compimide 800+DABCO (0.2%)+
TM 120 (60 part).

Ao st & A2 sldr). Abzlell A BE nie} 7bo)
o] Afoll= A Fo) o)A gka vl Frelzl
e ] languetter} o} wHAs}ick o] cracko)
B Atelel 71 w2 Alo] B )9 F33]

ez AIAsEE 2 5 o) ol 233 ¥
B2 Avtgel] whe} shghdoe] yojA 1 WS crack
Ao i Frgoza Aubdal Ade 2
Fle] o]Fojxlr). o] H$-o)i= Compimide 800, Co-
mpimide 800 DABCOE 02wt% 7} 2, 2
Hell thA] TM 120-2 15 part st AR 453
ADZEE Jehldoh ol TM 1200] 243
7t} cross-linking unit®] AlEZolrt FUsH
Azl A2 DABCOS 02wt% Hr}ate] ulet
A7 cross-linking unit®] 2352 A A7) Aabe}
3o

Fig. 104ll-= Compimide 800¢] DABCOZ 0.2 wt%
718k, o§7)e) TM 1202 60 part 713 79
stdw-& AA sk} Fig. 99 Axbel nlws)] ww
languette®] #/4}o] UX F22zl Fo] HMQlr) o)
< TM 120 60 part #}ek2] H7}g A2 cross-
linking unit®] AF&EZo)7} HEdlA 2ozl gog
W E=] A $2]7} relaxationel]l ¥ t©] wigFshA] =t
43HA el crack A=A GA W], crack
Astell 7)) 4 A=7} Fig. 99 Askuc} 23}
7] W&ol A7t} Fig 99 731} 2] s5}s)A]
H sieiale] ArbH gt v)astd ZdEE 2
5 vepdch

frsh A1349 A 13, 1991

(X3,000)

4. A

Compimide 8002 WlEZA $x]32 3 79
Carbon/BMI(+ 45°),.2] in-plane shearel] 2%+ s}
S Zvie) AT 2 WEAA Zalde] H
Z¥egell wet v AlstA wWstE s, o) A
PA 5= EAL 29} carck ATA] s &
He| H5lahgel 23k Zelr}. Compimide 800¢]
DABCO 02wt%E RE7}stx, 1 9o TM 120&
15, 30, 60 part H7igtel] we} HeiebAdg-o st
Hi A7t DABCOE #Hrylkat 2t 22 9o
T™M 120 15 part H7}st HAt2 sl TM
1208 30 part 7}k 73S ﬂtﬂ A5 Holi TM
60 part 713 Zelx of7t 7hasiA ol

2
(==

120 7t
IR AR HHA DA P
F2o) Aol e A9 A seim
3 ge A7) oo

# A

£ 7T FAeHY d7u] ez
KRICT N-0113¢] o}sf) 8%l oI uj-g-29) gio]
o,

IlZl.

e

1. T. Johannesson, P. Sjoblom and R. Seldon, J. Ma-
ter. Sci. 19, 1171 (1984).



e

. RA. Kline and F.H. Chang, /. Compos. Mater. 14,
315 (1980).

. A.G. Miller and A.L. Wingert, “Fracture Surface
Characterization of Commercial Graphite/Epoxy
System”, ASTM STP 696, 223 (1979).

. G.E. Morries, “Determining Fracture origins on
Failed Graphite/Epoxy Surface”, ASTM STP 696,
294 (1979).

. RJ. Morgan, “Structure-Property Relations of
Epoxies Used as Composite Materices”, in Epoxy
Resins and Composites Vol. I by K. Dusek, Spri-
nger-Verlag, Berlin, 1986. p. 1.

. BAES TG, “BTA5ES T, Vol 1, BESE,
HE, 1986, pp. 116-146.

. ASM International] Handbook Committee, “Com-
posites”, Engineered Materials Handbook Vol. 1,

12.
13.

ule} wb-eAd WEAX 2342 Carbon/BMI, (£45°), WEZG29 sdEA e dg 37

ASM International Metals Park, 1987, p. 765.

. JR. Lee, Thesis of Doc. Univ. of Technology Co-

mpiegne, 1985.

o)A, AEY, “59 CF 534 A%ID", =t

7|e2] A B 1989. 3.

. B.L. Gabriel, “SEM: A User’s Manual for Mate-

rials Science”, American Society for Metals, 1985.
p. 95.

. G.C. Shi and AM. Skudra, “Failure Mechanics

of Composites”, Handbook of Composites Vol. 2,
Elsevier Science Publishers B.V., 1985, p.327.
B.W. Rosen, /. Comp. Mat, 6, 552 (1972).

H.D. Stenzenberger, M. Herzog, P. Konig, W.
Brietigam and W. Romer, “Bismaleimide Resins:
PAST, PRESENT, FUTURE”, 34th SAMPE Sym-
posium, Rheno, U.S.A. May 8-11, 1989.

The Korean ]. of Rheology, Vol. 3, No. 1, 1991



