L 2% Bl 1R

Aeronautical Science & Technology

7% B 3L B AR B ok fE 6] B
2Pk Jz: 5 e sh A PETE W o8

MWz & IR AN, F5F

LrpEREHIRYE, RifE 300300

2z TS rafe R ES RF s S PEREFLRE R T A P 9205 %%, 1N4 M 250023

o EAANEMEAEEANR I R G, WA RE, FEHARB A ELMHEARK
o AR50 A LA, R SCRFA Z M LB AR KDL 6 Fo F ik EFATEERR, o 3B P HT 5 R K
MEETUAE, FREXA, P HEREXNEAWIRG AR G 308 5% v BN, T kIRt B A R A% T 4 A0 38 47
BEHB A, w kR, B AR BTG E A R, BAW S A &8 Frd Ak o ] Al K, ok o 3140 42 5 A
Ko RABRTHEAMEEAGR AN AR — KB LS ERE,

Apr. 25 2023 Vol. 34 No.04 79-86

KRR & oA R Kb & WAL SAME; KRR

ESERS: V258 NERRIRES:A DOI.10.19452/j.issn1007-5453.2023.04.011

SRR R R RAT R BT o P RE R AT (AR
JEE PR RE DI S A A5, 8 IZ A TS AR R AT
AR AR SR, £F RN SR IR BERLZ B AR b
R 1 ki A BB, bl A P B £ G M A T B A
PR3 JZ A DT ot JF i T A R e 3 R A0,

iR RS A B2 S AR P B A A9 AR e ek Y
S A ERE XAR DL RIE T i B
FUSIRIG 7 PR A 12 A bt R A5 R A
BOIHLER, F 2t 7n T SEAATT 2T e W R 4 i 1E X
(TR U R R ML . HL Ulus® B9 T i i it 5 IR0IC
RETE 22 (] 15 2%, R IR 2 i i B 48 A ) i i i A
P, — &R o et i T o B PR A MR AR AL R C.
Batra S I EUE 5 B M 1 )2 A AR e I ol & 945 £
KR AR AR RO R A AR AR . T AR AT
$I 0 BB T AE 52 5 BB S G T T TR RE A i i ik
Koo ZERAN], BEAE il REREAIER, B —Hs ] i £ iy o
oy AT I (EL R T R J2 G AR R AU (R AR S, I HLUp— 1z
Fo 2 i) il A T B, L nh T AR

EEMEIZ SN RS e M N R AR Z T
IR H b P REAFAE T A . XI5 AR R

RFSEEA: 2022-09-05; BISEHA: 2023-02-05; RFAEHA: 2023-03-10

EEME: fisREE$(201918067001)

TEFHEIE sk % T700/DS1202 24 BT T ARRE R it
5o G5IRRW, IR 2 A AR T 2F B E AR AL, 4
TE Sk AH L RTE oh 3k v] DA BN i g it F BLE 2
M, FLHETE sk i 8 s A oy S RE TR . T
Mitrevski 2515 1o 74 BRI 56 LA 43 11 63 (1 g it op i 1,
FEAEERTE BRTE FNHETE th sk R )2 B BT 2 m iy, & B sk
TERXT T e B AE A W ARL s 70 R ot 4 s ) HLAT I 3
SO, R IRAEUSR ] Abaqus BAIFRFSE T B A M EE S
MR vh i T A Bt o FgE R, ohik aE i B ke
ISP =RE SV AR ey e ARG Ty WA A T IRUIDS AN S N
B, ARG RN, A 5 MR ABS . M. Habibi
SEISUR BRI AR HETE vh 3k DL 4~140 vhats RE T )& 71K
RIS BT ph Sk IR A phl BE X 2 A RHZ AR
Pooh i B REE , A TR AR PRI B . 25 5L (i
FATRISETE vh Sk B 003 R o o o P 1, 23 il o 8 R A A
TR LTUER R A3 A S B A T B 40 % A A A e
(TR A A REAT S 5

3 B SCHR & B, X 2B BRI T AR 1
58, RZBRTFIZ A% SRR R vh i 5 A 05eE: | i S2br
O FH R ot B i 0 A R A R AR R T L ez R A

SIFE &z : Deng Yunfei, Yin Yuan, Zhou Chunping, et al. Study on the influence of drop hammer impactor shape and impact energy on
dynamic properties of glass fiber laminates[J].Aeronautical Science & Technology,2023,34(04):79-86. 8=, B, A&, &.
BEEIDSLIR R P E XIS T R SR AN M BESANTFFR[J ] ESRIF R, 2023, 34(04) : 79-86.



80 i 2t BEE B

Apr. 25 2023 Vol. 34 No.04

W5z FIA AR o3k 1) o B ol 2P R S B e 1k L Y
R B BUE . PR AR SCR A =R AR ek DUES ) il g
IV A , 4571 - S0 GBS LT 482 5 AR A fiR e o
oy I AR R 350 B gl 25 i AL, D B 4T 42 B T AR
BB EARL DL B e S5 ik

1 seESEE
1.1 i S HIE
BB A Solvay 43 /] A2 7 B MXB7701/220 1 52 )
LRI TR R IR TR K 2 1 B b S
B, AR TORREEE M 0.114mm, 16 % H 295g/m?, J2E&
M 2 A[0/90],,, 36 12 )2, BIEEEZ) R 1.37mm.,
R1 MRSH

Table 1 Parameters of material
FrEMERES HL HufH FrEMERES EL Hif
2o u) PPERE E| /GPa 26 ZE[alf R X, /MPa 414
il b E,, /GPa 26 LRI R HSRE Y, /MPa 414
RIS £, /GPa 8 ERAGREE Z, /MPa 120
B G, /GPa 3.8 2 u] R 98 X /MPa 458
HIRE G, /GPa 2.8 Zh1A FRAESE)E Y. /MPa 458
WHIEEE G,, /GPa 2.8 Wil [EARSRE Z, /MPa 500
MRy, 0.1 T BT ISR S, /MPa 105
TR p,y 0.25 TSNS DISEE S|, /MPa 65
THFALE 0.25 [N DISEJE S,, /MPa 65

JEA B £ R B A A4S IR O 120 R H0R R 15
SE TR AR A2 B B0 5 0 R i B i B 4 T
i F B R SO, i P S AN RN B B AR A T L 4R
Je ) FUAS S MR FLAS A8 N Rl s, ARl 1 TR
M4 23 JE B 75 90kPa LA I, PRMSU e BT 34 [ 1 il 2k 4%
FLBRER TR, QBT 2 TR o LA S RS 42 A A D) D
125mmx125mm fi4 wfei ik 7F
1.2 EEHPESERR

5% 34 #h i i B 7E Instron 9350 5 ERIRIGHL F 52 R, N &l
3FTR, vl e R P E b AR R R sh e B B
Il g2k B SR A A, v BT RN 5.30kg. s T B AR
FEANAS G E PR ok oo g RE | DA T AR BN [ Y it g
it T I BT A A T T S 2 R AR A L
CEAST 30 F , IV AT 45 31 S Ak ) oo i ) S8 L 28
PR FRE R I 2SR
1.3 HEIXIRHR

SR o B A PSR AR XS B AT 4 2 A R b o
PERERY SR, wrsk BLAR 9 20mm, FE MR T3R8 CEERIE A

BN

FAS

HLAER

RSl

P 25 15

JEEMR

P 5

TEIEAR

K1 REROE T2 ER

Fig. 1 Hot press forming process schematic
160 120
WE - — WA
126°C[#{£60min

120

g
) 80
=
40 130
1 1 0
0 20 40 60 80 100 120
[5f i) /min
K2 [k
Fig.2 Curing curve
P T e
AR
155 [T 2

REESE

K3 kb R4

Fig.3 Drop hammer impact system
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Fig.10 Impact load response curve of flat impactor
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Fig.12 Impact load response curve of conical impactor
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several influence factors of low-velocity impact damage on

Study on the Influence of Drop Hammer Impactor Shape and Impact Energy on
Dynamic Properties of Glass Fiber Laminates

DengYunfei', Yin Yuan', Zhou Chunping®, Wang Xuan'

1. Civil Aviation University of China, Tianjin 300300, China

2. Aeronautical Science Key Lab for High Performance Electromagnetic Windows, AVIC Research Institute for
Special Structures of Aeronautical Composite, Ji’ nan 250023, China

Abstract: Fiber reinforced resin laminates are sensitive to the impact of foreign objects. In order to solve the hidden
danger of its application, the low-velocity impact damage mechanism and dynamic response characteristics of glass fiber
reinforced composite laminates, drop weight tests are carried out with three kinds of impactor heads and six kinds of
impact energy, and the changes of load and absorbed energy during impact are analyzed. The test results show that the
impact energy has little effect on the damage morphology and load response curve of laminates, but the shape of the
impactor has a great influence on the damage morphology and load response of the laminate. And the load peak value of
the laminate is larger as the shape of impactor becomes blunter. Moreover, the maximum impact displacement and
maximum impact time is longer, and the impact damage degree is greater as the shape of impactor become sharper. This
study can provide some experimental basis and reference for the practical application of composite laminates.
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