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Summary

Japanese industrial standard for interlaminar fracture toughness tests of carbon fiber composites will
be established. In order to achieve the reliable and easy-to—use test environment according to the
standard, a computer aided test (CAT) system has been developed in the present paper. DCB and ENF
tests for Mode I and II delamination fracture, respectively, have been applied to determine the
interlaminar fracture toughness at initiation and during propagation. A mechanical servo testing
machine has been controlled by a personal computer through GP-IB interface. A quasi-multiwindow
man-machine interface has been designed for easy operation. The ENF test has been carried out under
crack shear displacement (CSD) control, and stable delamination growth has been achieved. Delamina-
tion length has been monitored from the load versus crack opening or shear displacement (COD or
CSD) diagrams based on the modified compliance calibration method. The method is very important
technique for instrumentation of the interlaminar fracture toughness tests. Onset of delamination and
delamination growth resistance characteristics (R-curves) in Modes I and II can be obtained automati-
cally under the controlled delamination growth with the CAT system. Two types of advanced tough-
ened CFRP, AS4/PEEK and T800H/3900-2, have been tested by the developed CAT system, and
applicability of the test system has been examined.

BEOBIED% 1, BRI BCERL Tw3, kiR

1. i
% BREHC T 2 BEFFARE RN ORI S EE 20 2

i

BEEOAY v M6, fHE, WERBELD TR,
fnzers, TS, BEESOREEEAEEDEEEE
MEOBRABERL T 3, BHEREA MR TR
WHEL T, MmN I ERIBTE 2 KE, #
HTHLEN TR WEROIEEEY, ERNE LT
ZLLALD2EIREAEZELTED, ZnsEEEi~E
AT A2BOMESR LR 3 2 L3Pk n, HEMERKE

*ORERFE TR
o =FEBEGA

FRE=ZMT FHSFE1IH 1A
EEBHESCBWCHEE PHRHES5A19, 208

ATHS5,

Z0D &5 BEADSEE S IIRTHIC B W C BRI
HEAEORRY, BLUBME#E2E T 2BERDOE
WA EEE D W TR 21T > T & Tz, R BT,
EETRLO B IR B M 3B 7 P AR LI FE 3 K8 T W
SoNTED, ZEOorOHHEEHE b2 IN TR0, Fl
ETb () EFEM v 7 — 12 5 T BRI
TEOEHEAL (JIS) 72 OB TEREITERE» & 3 O EET
HTEEN, ZORBRIV200BGETEEHONT
VRO, DL EDORE R F 2, BAR TSR R B
72 A F vy 7 OEMBERAERBR k] (JIS K 7086-
1993) 10 MR S FEIHIE SN D IZ TR o7z,

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

360 EAEMFEmXE F1135

BRI MSER I e D OB EZE L, Lo biEEE
FHO»DBREBO—DTHY, ZOERDIDITIIER
AL & BIHESRIRE T, REE O FRE KE L 2 VwEE
7 —s B2 HEIHERY A 7 LADBAENLEE D,
Z ZTASRTI JIS i HEHL L, BRBRATFIE & 50 - fRAT % B
BbLicar -y ERMERY AT L2005 - BEL
DTHET 5,

2. JIS THEY HHERFIROBIE

JIS K 7086 Tix, ©—F I, I [BHBHERNEREBEE L
T, #hZ#h DCB#Bi & ENF B AHEEL T, 22
TR Y A T LABEORRR L & % JISHERFIHIZ D W
CHEBICIR~R 3,

2.1 HB&R
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Fig.2 Configuration of ENF specimen
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Table 1 Dimensions of DCB and ENF specimens

Symbols DCB Specimen ENF Specimen
1 =c+ap+100 140
2H 3404 31+04
B 20~25 20~25
c 6 20~25
ap 34 ~ 54 20~25
a, ap +(2~5) 22~28
w 12
b B+0.2
hy 6
h 12,

d S 005
(Unit : mm)

Fig.3 DCB specimen
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Fig.6 Block diagram of a computer aided test system
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Fig.7 Photo of the test system
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(a) Test and analysis menus
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(b) Optional menus

Fig.8 Menu and command lists
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Fig.9 An example of compliance calibration test
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Fig. 10 An example of a relation between normalized
crack length and cube root of compliance per
unit width
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(b) Mode I R-curve

Fig.11  An example of DCB test result for APC2
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Fig.12 An example of DCB test result for T800H/
3900-2
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Fig. 13 Change of crack growth rate during delamina-
tion in APC2
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Fig.14 Change of crack growth rate during delamina- (a) Load versus CSD diagram
tion in T800H/3900-2
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(a) Load versus CSD diagram
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Fig.15 An example of ENF test for APC2
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Fig. 17 Effect of CSD rate on Mode II interlaminar
fracture Toughness in APC2
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