C MRS -
v P HE T He 2T 24 1 5l B g ik 2 & AR - TR 97 4T

N

)

L Gafs ERK EEH
(PR RHE (45 A 7, SR ETAER SEHB FRE 210012)

X HE % LTX1240 3558 ¢ 25/ R R MAH T B di— IR g8 57K 3, 4] S-N W & 24T 98 % A& 9T, A
R 326 A 7 XA B 2 B, 2T A R B ATAE R T ey RO X, 4R A LTX1240 3% 55 4F
Y3 IR IR EAMIE A E AR SR AR IR A 278 MPa; & st A A IS R R AR, - E R\ o BT 24
G T IHR, CNAR AR R R T SRR R Ry R R A AR AL

K WA, A M, E-ER S, S-N WK, KM

& & 4 % % . TB33 DOI; 10. 12044/j. issn. 1007-2330. 2018. 04. 012

Tension—Compression Fatigue Behavior of High Performance Glass

Fiber Reinforced Resin Matrix Composites

MA Dan FANG Yunwei WANG Jiaqing WANG Yumei XU Qi
(Sinoma Science & Technology Co., Ltd., Nanjing Fiber Glass Research & Design Institute, Nanjing 210012)

Abstract Tension—compression fatigue test of LTX 1240 fiber/epoxy composite was studied in this paper. The
fatigue life was predicted by plotting S—N curve, fracture surface were observed in SEM, and the failure mode was an-
alyzed. The results show that the conditional fatigue limit of the composite laminates is 278 MPa. The failure process is

the first resin matrix failure, and then generate interface stratification and even the tensile and shear failure of the fi-

ber, then the interactings form the dispersion damage zone lead to the material fracture occurred.
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Fig.1 Electro-hydraulic servo fatigue testing machine
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Fig.2 Shape and size of tension—compression

fatigue specimen of composites
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Tab.1 Tension—compression fatigue test results of composite

unidirectional plates under different stress levels
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Fig.3 S-N curve

AR SR HIZAMEA G RO EOE 20k AT S-N #h £k /Y
WA, Hlee k(1) 4

lgo, = a — blgN (1)

X, o0 HIRKRNITT; a HEGHBERRE; b W2k
PR IR N R S5 IR I

LR Hh 2R R R BRIk AN

1

m==s (2)

LAEIA L R (3) FdgHuth & X (4)
wr.

Y =2.974 - 0.07571X (3)

y = 041.9x 07" (4)

0 S FRATT AT %) B 35 2 A 14 s A R B 5 6 k2

BARIEAT PL - % 55 A5 N, SR AT 9% 95 A oA

107 YA 4R 8 A 278 MPa, B K J3{E A 278 MPa,,

TER A FRHIUER, — ) A TERLE B HE— I J7KE T
TEFRHUGE R 107 YAPBEAS K A 95 55 B (1 S R T
{EFR N AR IR . PRI, AR SO B R BN
278 MPa JgiZBEET W5 52 G M RHERL - R S AR 8 T
AR S5 B R
22 H-FEEZRHST

PR LT RS SN IR 25 SRR 20 20 bR
YN, FA5HE 11 2% 18] S 2 BUL G MR 57 5
PLBLRE Le B Jm A A . SRR SR - A —
WEE T W5 B REAE S 5 MM A —Fh A4k A/
s AR AT — S S TR A R, e A
AT AR LRI BT I AR 2L B i B L) I 3R
(P 4) LA K & AT AH B AR R I i) v 22 s IR A6
K BB RER AT I AR WTIE 9 55 5 02— A
A R R, 2 R —E R, AR K
PEMER R XTI MR, 255 B AT T
EF 475 1) 2 il s P ) 3 R S R AR S PR RIR , b 21
2 18/ N BRI R AR 5 RS 114 Bl o e AT H 11—
Pl MR BER MO HLIE T L B RIESE, A MR
WS 5718 D01 i 7 A N 2817 D0 2 L — s 5 A AT
PR , FC AP 46 D S R 55 BT R BURK

LFYEWTRL S
B4 A PP AR 57 IR L
Fig4 Fatigue failure mechanism of composite

unidirectional plate
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Fig.5 Fracture appearance of tension—compression fatigue specimen of GFRP

(D) ESW O RARE [ & S (a) ], £ 48 5 24K
DA S8 2R AARTE 1, FRATTAR Z 45 X, FE B — 1>
P DX P B 1S, K 2 ) R AR RS 5 )2
FRFR T hitp://www.yhclgy.com 2018 4F 45 4 1}

246x% (e) 2280x

X R DAy it 7 — P AT P A8 AN IR 288, — LR 577 454
Pkt , 18 i AL BEREHOR SIS e B9 L 0BT i 2
AT SR T A AR Z A, H AR P AR Y



REE RO, BT AR DIRR S 00 9 e A, B &
FABEAR 98 55 158 45 7 i w6 LA ot 4 3 XA B 5K
fEE

(2) HUE S(b) () MBI XN A7 1ER IR
SRR WERE , SN2 LA S GERL T2 5T )
Wik SFLA AR o 1 X AP BRI SR ] REJE: , RHAS
T U LT A 550 J3E 50 55 1A RS R 22 AR A o — s 8 57 I B
BAEFS , B 50 A RO Bl R 16, B T F
BT OB IRIES . WIS RBUAR I 8, B 2F
2 AR i AR 22 1] 14 S TR S8 LSS T 53 , [ N A
—H AR R8T T, 2T Al 16 s 45 Jo 303 1 D o, 2T A — 2
PRSI BT R ANBT R, BRI LT 4 AR IR LR rh 5 42
Oy e S )2

(3) B LT A i B BAT AR I PR R i, FE 4 4
X AL e AN 2[R T 28, A I8 A fe o i ¢
(2T AERs T PEWT SRR 30 1) 15 0 577 , 51 A e P 2T 4 - 2
RS THT B N 7, B ) 30 ek B A 3 AT, S5 R A
SRR RELT i 7= A i S B v XM 28] RERL (AR
WATREE R AR WIR [ 1A 5 (e) Jo Bl 11 20 8 T 14 348
TN AT B AN BT ) BT 0 A 2R BEIR B 27 4, B 57
AR LUt 45347 DX e XA Bk, s 1 0 g 4 P AR
JE o YL YE O B INR B —E L, B AR A
SR RE 55 AN SN D WA AT N, B e A W R, R P
T GARBET " FT N

AT AN, BT A 3ok S i R CE AR 2 i A
A BRI A R 3 £ 4 T 1) AT BT 2R 4E D5 104
J& AE SR NN RGP E BT RO . R
A — A R BTREEG X, B2 A SRR
AR 2 R HLNA ™ A T 55 a5 5 1 A2 5 4 R
P He % 55 IR
3 #Hig

(D) ASCHEA A B T3 K- B % LTX1240 3¢ 38 £F
Yt/ RS BRI - e 57 105K, e A 0 1 4
AT, 3RA5 T S-N #4158 T G RN
FRAFIE T B PR S 278 MPas 15 it Il 5 KRz A1 fEL K 325
MPa I, BTG 5 5 SRR - R 05 A7 v i o

(2) 38 3 1 R B S T 0 — 82 57 10 RE F) T 11
TR, o3 WT 1 IR0 e i IR B AR B S e A AR
BN, e S H 3 2 T L AERAR 2L 5T DML,
ENTTEAE R BT 9k BER 5 X3 e ™ J K A 41
FHETZ

&%k

(1] BRPESE. Sedt W IRAE S Gk & AN R T[T ]
25 KRR ,2003,23(21) 198-204.

(2] BRRRZE, i), e i, 4. [E77 B 47 4 CCF300 15
QY811 XUEL MG &5 AL B AR B 97 1B 7 [ ] 47 4
HAEREE,2012,29(3) :3-7.

[3] FL236, BBk, W R, 55 BRLT oM IR IE R G AR
ST PERERTTE ()], AL TR AU KL, 2015,43(7) :177-179.

(4] EhmmesE , Bop SO, XA, 2. A B o5 TERERT Y
[J]. sl A ,2013,443(22) . 73-74,79.

(ST X0, SR 0K, 45, BARIRALHE T700 BREF4E/
WRE GBI 57 PERE AW [ ] T4z, 2014, 35
(7) :850-856.

(6] Halees, 4=, A HE. 5w 52 A A ek 257 5 57 1k
AELT]. 2541541 ,2002,23(5) :44-45.

(7] R, kDR, —FE S EHZERR S-N ik
B[], HUAHGR I ,2004,26(21) : 127-129.

[8] PHILIPPIDIS T P,PASSIPOULARIDIS V A. Residual
strength after fatigue in composites:; Theory vs. experiment [ J].
International Journal of Fatigue, 2007,29(12) . 2104-2116.

[9] PHILIPPIDIS T P,BASSILOPOULOS A P. Fatigue de-
sign allowables of GRP laminates based on stiffness degradation
measurements [ J]. Composites Science and Technology, 2000, 60
(15) . 2819-2828.

[10] CHOU P C,CROMAN R. Degradation and sudden -
death models of fatigue of graphite/epoxy composites [ J]. In;
Composite Materials; Testing and Design ( Fifth Conference ),
ASTM STP 674,1979 . 431-454.

C1L] Jite , W TR 3 57 a8 27 45 52 5 BB 3 4 5
JELT]. Eatkiasdi, 1999,16(3) :98-102.

[12] RE5R, WA, LF4EN TR AT G bt 4 0 5 2 ik
B[], B RS R #2440, 2008,40(4) +517-520.

[13] FR405 WK, STk erdEng i 2 & bR 57 77 i
AT T ] 25 4E52 5 B, 2001(2) :3-6.

[14] FF205, WK, BUREF4ERT 3 52 & b0RHR 07 FLE
PEJELT]. BB, 2001,15(1) :36-38.

[15] UL Wk TLRE. 27 AR Smm R 55 52 5 B RHIEE 55 R
RNIEERFEHEREL ] Jy2FE € ,2002,32(1) 69-80.

[16] RefRig. 52 A bR 55 73 HOPE 555 BE 7 BUPE 9 56 2R
[D]. Fat: B Rt A AR R 2, 2009.

[17] SCHUERCH H. Prediction of compressive strength in
uniaxial boron fiber—metal matrix composite materials [ J]. ATAA
Journal , 1965. 4.

[18] TALERJA R. Fatigue of Composite Materials [ M ].
Technomic Publishing C o Inc,1987.

FHIMBEITZ  http://www.yhclgy.com 2018 4F %5 4 #f



