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Thermoviscoelastic Analysis of Room - Temperature Shapes of CFRP Laminate
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In the present paper, room-temperature shapes of carbon fiber reinforced plastic (CFRP) laminates.
are . analyzed theoretically by means of classical lamination theory, correspondence principle and
anisotropic thermoviscoelastic constitutive equations. The analyzed model was CFRP laminate plate
having a staéking sequence [0°/90%]. And shapes were calculated under various condition of cooling
time.
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Fig. 1 Master Curve of Dynamic Modulus E’
and Loss Modulus £
Table 1 Thermal Expansion Coefficient of CFRP
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ar | 1.67X10% | 3.34X10° 6.86X10° | 1.39X10*

(No01-1) HA Bk

£ 2001 EEFERAEHERBE (1) (2001-8.27~30,f&H 1)

— 229 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

4. CFRP #ER O EB IR Experimental Mechanics (ed. Allison, 1. M.), 2(1998),
. 1387-1392. '
4.1 BEREBH (2) Hyer M. W., J. Composite Materials, 15 (1981), 296-310.

BT IVIIHE 20,8826, B & 26 @, BB B RICHANB
NN (x,y,z) BERIBWTx8ARAZ 0° A& LU TH
MEBC I 2 [0°,/90°,) & L 7= CFRP #@H & T 5.

VTAIRNF—HBEEZRQETEE, OTHIRI
F—URRG)DLIKET I ENTES.

3

— 2

L B.e E |

w=5Ciju816u—ﬂij£,AT 2) L; ;

[T PN -3
U=f deiydz ................................. (3)

ZDEE AT BEREELL, EU TN TR EBREEREIC
LORZIDELTHS. o (a) Cooling Time 1[h]

v: :TU‘?&I*)L:":_L';*E%& gl,gz,g:.’,g4 Eckz)‘
CFRP OB HWAEREES ZLTRROESIZ

®=85. :
— @ b A o= — = = = "é" 1

U =fx-_,,j;__bf__h w(gl,gz’g3,g4’ .............. (4) ‘E‘ (‘]
Ci,ax,ay,AT,x,y,z)dxdydz =2

40
30

— - - = == !
8T = £,(81,8285-2:)08, y [mm] 0

ZZTOTHIFRNF—DELCBIIRRDOL DTS,

¥ f2(51752’53’54)6§2 (b) Cooling Time 10[h]
+f,(81,8:,85,84)08;
+1.(81,82,8::8.)58, =0
RED 4 DOENEFNTN 0 ERDIEICRERK
81828384 ERDB..

42 HEHERG

CFRP B ERIE T 2BICEL 2 Z DRI T & &
T5. BFICB0N THRERMA[0°%/90°%] T—ZA% 200mm,
E 72 3mm THDIEMNFRICHEB L 7= CFRP IR = @EIT €
FIELE BELHELTRFEETHS 130CL0ER
THhHd 20CTETC—EDPEATHATEZHOELL THRNTZE
frok. BRAHFMOLAII 1 R BLL 10 M E L.

43 HEBR

130CH 5 20CAKBH UL EBE TORBROEH O ELE
BERY. —4H100mm, BEEN 3mm OFEBRITBNWT, %
Hif 1 BB I 10 BB TOFERREZRK 2 IKRT.

FREBBROATIR AL 0&72D,x=100,y =0 TH
KiE% x =0,y =100 TR/MAZ &£ 5. ZOBRKMEER/ME%E
HET DL won=—wmn THOE. £ER2 (), (D)D=HHD
BAEZLET 2 &1 KHEGHOEH B3 wpnm=2.093[mm] & 7%
D, 10 FEBHOFE BT wp=2.081[mm] TH o/, TOT &
NomHARHZE LEEDNRIERICELCZZ DM E
WZENDANB. |

R IZ L T—Z43200mm, B X 3mm DHBEOMTERFK
3R Y. A 100mm DT DR ERKROBELR>T
W3 EEIDEEDRKMEIF wpy=8.363[mm]&72 0, 10 B
BRI OEF BN whpy=7755[mm] TH > 7=.

Fig. 2 Room-Temperalu;e Shape (100X100 X 3mm)

X W : (b) Cooling Time 10[h]

(1) Shimizu, M., Adachi, T., Arai, M., Matsumoto, H., Fig. 3 Room-Temperature Shape (200X200X3mm)
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