5533 % 55 10 m=sh =ik Vol. 33 No. 10
2018 4 10 H Journal of Aerospace Power Oct. 2018

T EHS:1000-8055(2018)10-2324-09 doi:10. 13224 /j. enki. jasp. 2018. 10. 003

FHEEEE SR AFERE TN AT I8 IE

WA, TR, EH;’%%’ E}% s %%%
UL BRI 25 i R K22 WL zs i oK TR 2238 (B )
LT WS HEdE R G e A R S0 = . PLFH 110136)

i B Bl oeh A 4R R 2 HEAR ) B 1 A 4R TR AT S MRS A 0 R RE I )L B T A S AR AW ) 2 A
FRIC T 8, B 50 o T ARRMARC (RVED BB, JF 5 i Ja) 9 P 0 7L 5 1, SE ST £F 20 5 00 & B RH IR A 7 2
PEBER TN . S8 K B R RVE (BB 3R A B/ AL £ 4 1 58 52 A b4 L 2 T RE T00I 45 5% 5 1 A7 ik 3k
0BG BEAT S bG 2R BT B R B i B SR R i RVE BB (19 g 2 Mk i T 45 251 5 A A i ALK IR B W A R
UF SR T AT @ TR B A R . B T R ) LR AR AR 58 SiC/ TCA LA MOBMR A 1Y T 2 PR RE I I 5
ARICT A [R5 J2 7 5 65 K0 B G\ 1) /88 1o 360 M A8 o RO RS B L A5 300 % A 1D /86 e S MRS d AT 5 45 B IR Y
ERZELNT 500, RHIE I R S B A — B0 B B & F .
X OB OW: SRR GBS GRS AR BRI R A AR

J1 2 P e 150 5 HiE
HESES: V257; TB331 XEIRE: A

Prediction and test verification of mechanical properties

of fiber reinforced composites
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(Key Laboratory of Advanced Measurement and Test Technique for Aviation Propulsion
System, Liaoning Province, Faculty of Aerospace Engineering,

Shenyang Aerospace University, Shenyang 110136, China)

Abstract; For the problem of predicting mechanical properties of unidirectional fiber re-
inforced composite with uniform arranged fiber, based on the composite micro-mechanical fi-
nite element method, the representative volume element (RVE) model with periodic bounda-
ry conditions was researched and established, the basic mechanical properties were realized.
By comparing simulation results of B/Al fiber reinforced composites which obtained by ap-
plying the RVE model with test results and analytical solutions, it showed that prediction of
the mesoscopic mechanical model with periodic boundary conditions kept a preferable consis-
tency with test results and analytical solutions, and the efficiency of the RVE model was

proved. Based on the mechanical properties test of unidirectional fiber reinforced SiC/TC4
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composite sheets, the longitudinal/transverse elastic modulus and Poisson’s ratio of different

layup structures were obtained, and the error between the calculated longitudinal/transverse

elastic modulus and the mean value of the respective test values was less than

5%, the com-

parison of structural mechanics properties predicted results showed that the parameters of e-

lastic mechanics agree well and the calculation model was reasonable.

Key words: prediction of mechanical properties; continuous fiber reinforced composite;

periodic boundary conditions; effective elastic modulus;

test verification of mechanical properties
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Table 2 Prediction analytical solution and test results of effective elastic properties

parameters for B/Al composite
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P 0.255 0.31 0.2689 0.28~0.31
G./GPa 54. 34 53.96 52.21 51. 1 53.9 52
G./GPa 45. 8 53.48 52.19 50.0~54. 6
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Fig. 9 Compression test fixture

x4 NEHERENKERSTEER

Table 4 Test and calculated results of mechanical properties

. K o 45 L g B RVE #0755 5155
8
#1 £2 #3 #4 FHEIMH Iy % N
E./GPa 230.4 230.9 230. 65 229.8 230.6
E./GPa 158.9 157. 2 158. 05 163. 6 156. 2
Ha 0. 265 0. 260 0. 2625 0. 2405 0.2402
e 0. 296 0.314 0. 305 0.2743 0.3054

i 3 X e 4 M RVE #5570 3 0 45 5 4538 56 %%
P LRI R B A K R R Ar . PRIk
SR G 25 R B T ST A Rk AT AR
A LLR I, U318 RVE 5 5 (1) 9N 1) 56004 A5 351
M2t R 53 5 7 W E R 2N 0.36%; 75 1 E
RVE #5571 (1 20 1) 56 P 45 ik 00000 45 41 5 3056 °F- 34
HIRZ N 0.02%, I RVE FEEI i R i) 94 1
BT 45 SR 5 R 50 P Y E R 2R 3.5 5
T RVE #5700 [ £ 1) 560 A5 e 003000 45 21 5 38 56 °F
PR R 1.17% ., RVE KBTI 25 51 5 38 56
B A R — B0k, 3 W AR SC T A ST I AT 4 1
SR AR RE D 2 BE T B AT KA A A B
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