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Image analysis of bending deformation behaviors of CFRP with different laminate structures
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CFRP has high strength and high stiffness in addition to its low density, however CFRP exhibits a brittle
behavior at the time of fracture. In this study, cross-ply laminate, helicoidal laminate within limited angle
range and cross-ply laminate core with helicoidal laminate skin were tested under three-point bending, and
image analysis were performed for deformation behaviors. From the image analysis, it was confirmed that the
deformation behaviors did not conform to those of the beam theory. It was observed that the epoxy resin
between prepregs affected the deformations and that the out-of-plane deformations of the helicoidal laminate

possibly were present.

1. [ZL&HIZ

R Tk HERR{L 72 A F » 7 (Carbon Fiber Reinforced
Plastics, LA T CFRP)IE, fRIF&#HE & B L IEARIIE > H ik 5
BEMETH D, RBERNSEMEN O ERIMEZ AT S

EVS TR H D, BRSO THEHABN SN T
W5, UL, BEERORENEHENTH D &) EiTE
Ho. Lo T, W&m%@m&imtw,ﬁﬁ
T8 CFRP & L AFEE CFRP O fiF#ifiF £ 1T 5 28
O AR SN, Lz, BARSHEENEL L ETO
BRI T D2ERIIR 5 Th D,

D, Kﬁnfiﬁ%ﬁﬁ%ﬁ#écmpésﬁﬁ
ERLL, =Sl EATER E & b ICEBIRY 21T, £
%f%%ntﬁﬁ%mmfﬁﬁmm%ﬁo_af,ﬁﬁﬁ
THAEL B FE TOMITEEFEIRHZ OV THRETT 5.

2. = hBRITEAEER

CFRP [, V7LV 7 %@L, A— b 7 L—T7%%H
WTRIET 5. fEERRICE LT, aihmaidma 00,
EfEm A LEH & L, KRR Z21E5m & L ChlmA %
KEL LMWL HEET S, Tablel O[NOELHIA D K
LEE LR, Zollks Ff&TELL. BElRC
X o> T4 % CP, PSH9, SHI/CP &9 %. fiEk{iko ikl
£ 180mm, %554 40mm, JE X 5mm Th 5.

iﬁm&g %, A— + 27" Z 7 (SHIMADZU AG-1240kN) % AU >

FAr BRI TH B, Figl ITRT X 1T,

32“\ RHERE A 150mm, AW A3 % 75mm & U, #iis
B 7% 2.0mm/min O ZEAL A & L’C%JZN%ETTO 7o, EMRARNT
THW BRI O Wig & B 35 720, #AhIcZEhr
imm fE (2T & Ik X

3. u@ﬁﬂﬁ%;ﬁ
R 1T, Nikon DF P Z L A5 D3100 2 L,
%ﬁi%%ant&thHMOﬁE%f%é.&
WA DONIIZIZT AR T L —IC L DT H b —
/%H%LTM%. T, B Ui E b mgic
L CTWD. FHAIEE BTN 40 &, B S JMNIC
10 SOGEFH400 R THD.

4. HEREBER

Fig.2 1Z, CP, PSH9, SHO/CP M EZEAIMFRTH S, W
FHD CFRP b, #ArBALAE S LIES < (X HBIRIC DS

SRANEEER

HMUL7Z. CP X, 10mm I CiRRMES LV, BEERIZK
X RRTERIR T2 B3, PSHI 1 8mm {1T T EE DR &
KTE24EL, ZOBREWWEREDNA LN, SHICP (X
8mm, 14mm, 18mm T CTEAE FUfaf AR F o3& HaL72.

5. Ef;%ﬁ@*ﬁﬁ%

BRI, ZIERTE LT Omm B2 1T 5 it
<‘: s \uiﬁﬁ-‘ B IR KAWERFOLENI T S I NVENL T

W% A=, 372 b, CP % 10mm, PSH9 & SHY/CP
L:,t 7mm OO E W, 2 SRR OB
X0 X FHREOT A, Y HFREOTH, XY mNEAEO
PLOMBREZLTICHRRS. 72k, X HHiddhm, Y5
MIISRE M E R LTS, £, SIEOTARETE, [EHE
OTHEZEDEE L TND.

Table.1 Laminate structures

Name Number Laminate structures
of layers
CP 41 [0/90]20/0
PSH9 41 [0/9/18/27/36/45/36/27/18/9/0/-9/-18/-27/
-36/-45/-36/-27/-18/-9]2/0
SH9/ 41 [0/9/18/27/36/45/54/63/72/81/90]/[0/90]e/
CP 0/[90/81/72/63/54/45/36/27/18/9/0]
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Fig.2 Load-displacement curves
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Fig.5 Strain distributions of SH9/CP

S &k

1) AR, ME &2, BASEE: bEAFEE CFRP ©
H PR R, 55 73 B HARFA A0 E S i U 4,
A-13, 2017.

- P02-03 -



