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Abstract

In this paper, the compression fatigue test of T300 carbon fiber fabric composite laminates with
BVID impact damage was carried out. BVID impact damage introduction test, static strength test,
compression fatigue test and residual strength test after fatigue for T300 carbon fiber fabric
composite laminates are carried out successively. At the same time, in the process of the compres-
sion fatigue test, the change of the stiffness of test specimens is monitored continuously, and the
ultrasonic C-scan nondestructive testing is carried out at intervals to obtain the evolution infor-
mation of the impact damage. Though the experimental study, the S-N curve, stiffness change and
delamination damage propagation of T300 carbon fiber fabric composite laminates with BVID
impact damage were obtained.

Keywords

T300, BVID, Fatigue, Damage Propagation

B EBRGRITI00E S+ 8 R ERBVE 1%

WY, & &, WA, #HE, s

[ LR B T A S R RE P S Gy, PRV PE %
Email: 244980283@gqq.com

Woks H . 20204F5 50 A EM: 202045190 & A HIH: 20204E5 26 H

HE

A3 BVIDMH IR I T300 K BR 4T 4 R 2 AR O FE 48 0% 57 RF M 3hAT T R L . #KIKIHAT T T300
R HER SMREYEER FIBVIDM RSN R BB RE . BEETMRARERE, R

NESIR: B, i, BIEE, WEE, e Sl sifin 1300 KEMEUR BRI ST REED]. AR,
2020, 10(5): 391-398. DOI: 10.12677/ms.2020.105049


http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2020.105049
https://doi.org/10.12677/ms.2020.105049
http://www.hanspub.org

FEMS & 4%

IR - RS AR PR BN T R AR AL, FRIR AT T A cam TR, IR
Bup B0 I AGAE B . BN AR, KR T SBVIDHEIRITTI00 A S E SRR E R
IIS-NBIZR . NIEERRALAN 2 B R0 Y R SR 37 R 4E -

K §Eia
T300, BVID, %, WG R

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

KUV ARG AN TR St 2 Z B S R ey, I T REAVE . BUEWEA . IKESE. BT EEME
SR R K IR 55 )20 b o R AR R R, IR AR b o K 2 SR ) DI RE BT RE (SRR L I L PR 55)
PAAEARIRZ 1] Rl M Z BCE b i, ARG R I T VE I RIEATIRE, (H A &S]
BE AR T KRR )=, (Ao L SUR R B, PR BEHIRAS 1 40% L 2 HEAR[2]. IBL R A FRHE
R 1) R T — B A R A MRS ) 3 BT T

KHIBR,  H AR PP WHLIRES R Bt . SARFERITE, R YR AT I &
FOUHMA A . HUEL i H AL AT DA R 25, ey JE R MISTIR B, ORSRAE WHLERD, 2 H AT AL
SEMBHERB AR BT EZ AT, H AT LSRR s 5% ) H AL 5 oT W b 45475 (BVID) 1
LKA R REASAS I ) AR AR BB/ SCVEBRATT,  RBL BT TR € B S R 48 e vV PR IR 1 3 AR A
BVID piifi i (0 S A R R ph o 5 B R 48R B0 45 2R [3] . FRILHI T & BVID phaifii i = S d4 Rl 45 K i
FetE A AER BRI %700, B ASNSREAT T RE RS ER T [4]-[11], (AFEEH T
TVRFEWETE, XTI 5 R E T TR o AL R BT BVID phai it 1™ T300 Zer 4eZi ekt
JEEHRI s - Bl o7 f v I it 7L, BRI SR 1 S-N HIZRAFAE . I EEAR AR5 P S5 8 7 R 2 o

2. RIEHFGE
2.1 e
TS = T300 2L Fiia kbl SR MER AL T 21 & T R0 B 10 8 o MR, ol RN

[(+45)3/(0,90),/(+45),/(0,90),/(+45)]s, /2 FEMR JE FE A 4.2 mm K5 F il 45 10 B S4B VI E % ASTM D7136
BT RS R [12], I3 AF K9 150 mm, Gy 100 mm, JSLEE 4.2 mm, B 36

2.2. B
F BVID i it 2 FEARUE - i o7 il B BRI F
a) JoiEAT BVID i i 5l (R BVID #ifrsrii e i, JExt &l rtsl A BVID #ifh);
b) SIA BVID $iffija, #EAT CAI E o5 (1 52 95 57 158 ) B 77 iR 7K
C) JFREAT IR, X T 10° WA R BRI, AT R A IR R
2.2.1. BVID #HBHSIN
BVID philifidii 5| Nk 2 1 ASTM D7136/D7136M-2015 “ i 52T 448 58 3R A W3 5 A bR X 74 4

DOI: 10.12677/ms.2020.105049 392 PR R


https://doi.org/10.12677/ms.2020.105049
http://creativecommons.org/licenses/by/4.0/

FEMS & 4%

i A RO LTI AR R I 9 7 #EAT[12].

MR 5K AR 16 mm BRI AR o sk, R B O AT b e il o e i 1 S U T
PHRIG AT RE EAEZR, W€ BVID Hi4% (Wi 5 Sz RPN A TR D 1 mm) st 2 i R, /S DA
AR R AR IEAT ph il o il 5 Sz RV B A TUI TR PEAE (2.0 £ 0.2) mm S A A E H O 28 o a4
B30 it feox B A e A AT e

2.2.2. CAl #& ik

M BVID w5 s vh 480 5 FHE T CAL (i Ja I 4i) i /iR 56, I %48 )2 & BVID
MR R I EE R . 5 RIS 1R ASTM D7137/D7137TM-2012 “&#i5i R A 113 & A WP RRUE 45
ol 4% 98 P IR BE B ARAE RIS 5 HEAT o IR DL 1.25 mm/min B0 SR E AR AR g T, EHE
PRI RBIR o 0B A T P i R o LA A (10 B P58 RS B w45l A (1) CAL i . 141 1 0Ky CA
F RS .

Figure 1. Photo: static test state
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Table 1. Data sheet for determination of fatigue threshold by up-down method
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Figure 2. Mid-value S-N curve
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Figure 3. Curve: the change of the test specimen’s stiffness during fa-

tigue of 80% stress level
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Figure 4. Curve: the change of the test specimen’s stiffness during fa-

tigue of 70% stress level
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Figure 5. Curve: stiffness change of the test specimen with stress be-
low fatigue threshold and without fatigue rupture during fatigue test
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Figure 6. Delamination damage propagation in fatigue test
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Figure 7. Delamination damage before and after fatigue test
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