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WE. o 4 435 K 44 (carbon fiber reinforced polymer, CFRP ) 1§ —#F 4L #t & & #f
BOEIBRFRNA) 2. AW, SN BHECFRPEEEAMBIANFAANTRRIAR .
XAEEBAETEZNARERALYL, & T EEEER Y 0.1 mm i # CFRP & JE & & #
BLERT SHHEAE (0°,90°,0°/90°,45° £45°) TN L EFHMN, H#ESES LR
HRERYASCHEH BT AN N, EHB T HBRESEE, MICCHEA TREHES ®
B, HBRDBUER , A S EREZV.00HERUBRAFIAIEESHARE, ARKIA
BN E ;A5 HEERRKMTASERBE, EREH BT AR ESHABME T EF N
B M. AEET 0°/90°4 B Bt 4 CFRP EJE Z & A8 (B R 5 0.295 mm, 20 & 58 & fn 5) A4
&7 7 900 MPa 1 10.12 GPa) , fi#l &M B CFRP A M AR N EE AN T L4 B4R
7T 66%, HAREMGABEEDFIEE T 123% F1926%., £ T LB, #H—FSHTTHH
CFRPZ &AM AW AMEAR, FA B THENAEEH, Y AUAMBELREEF R L EET
W AT R T ARHE

KB R EHBE ML Foh hF MR, AR, Ul HE T ™

H[E 4 32 0341; TB332; 0521.9 MERAR RS A

T £F 4t 34 58 28 5 W) (carbon fiber reinforced polymer, CFRP) HA I 5 1% 77 24 PR E . 3 K A9 AT i i1,
[] B EL A A 4 04 45 1) S e RN 2 ROBE R AT, — DOk gl TR AL 12 56 . CFRP T 4 34 5 A
REYILIRI | 25 4k 5 Fe K 2 18] 14 FL AR R B, F 2R R 3V T, R U FH T [ 5 21 4k AR 3 £ 4k R
SERAR A 5 3K, H LI CFRP A 46 i IRk £F 43 0 R G W 2 & MR, Bgm) CFRPI), 2 CFRPY, 44t
CFRP™ £ il CFRP® 45257 . AR[W T2 F CFRP 1Y )1 &M REAF A2 25 57, X Iof 1) A R A2 80 1, 45 AN AH 7]
JZ e CFRP M 4 T2 e HAERR AR il ) iz i o D& T T Re i H A A 9% = 20 35 vp i i gt
FEYEB P AR H A U ARG AR A, BN €919 B TRAL. /K SU7T Ultra i RE IR IR
F R R R SE122 45, o, JCTF 12 AR I 58 4 v T AR S 0n M R EE RN MY AR Rt
RO 2 ROBERN T, 9 55 4 USRI PO A5 R SR LS R I R, T R IEAS M A,
IR T | DR b 903000 445 ) 19 52 2%

* WFs HEA: 2025-11-21; &[E HER:2025-12-22
E2mB: HpiF TR E H H (GB202406292) ; [H 5% A SA Rl 24 3 4 (12402458, 12302233) ; H E 1+ )5
Blap 34 (2024T170719)
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E-mail: lackychang@163.com
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BEE BHE R & R, Ml SRR T R TR A AR T R T (R R 25 0 B, AR RGN B R
TR FE o ARG 9T W, CFRP (14 13 A8 SER000 IR T 3R A W L4k, I3 IR T B0 i ik =X 1 45 4, L3
RN IE A AR R AR R R, Ochola 4552 W4 HH CFRP HA A8 KAL) . J& 2K, Song 45
WF5E T CFRP J2 152 A MRk T8 PR S 8h 25 PR 447 R S R sohsa =X, 4 Hh LA BH 8 i) 07 A S i, (R
RATIE AR A I YA KA . Schmack 25240 3 5o o 25 52 00 AEE AU 98 T CFRP 4 1 28 SR AH G
P, JF N T 5 0 A AR O 14 S MR o BE Oy R, EL AR FR ARG L JE AL/, Chocron 45T 3 o L I 3
P R A I 3 RN BB AL 58 T - 80 CFRP 2 16 2 G b RH 124 R BE, (05 2l 84T 0 iR G AR B A5 7Y
RWFFE . X EMREER E o T T 265 TS ARG KL CFRP & G Ak}, IF AT T IR A8 38 47 A il
AR, 5 17 BRI A h S . Yamazaki %7 R ] 43 89 28 5 4 2 AT (split Hopkinson pressure
bar, SHPB) X} CFRP A A7 T sh AWM, @7 T 400 )1 A BROTA A, 345 T4 — . 85 N 1 | smEEH
B 5 07 A8 3 R 22 A 1 56 2R o Tvancevic S5 P dE Sy T 0 A8 S SC AL B AR, I & T P H 2 U R
FEIF (VUMAT), IR/ NER whili ™ CFRP 2 AR 9 2% N . i n] 1, CFRP & A MR Rz AR SR AL,
AH YL, S A AR SR AT | R0 R S R s A 2 B 4R ) R, Reddy S50V
K A BRIC 20 B 7 1% B ) CFRP HEAT T e #R A Ah E RRAF 52, 48 )2 2 0] 5B 25 52 W A4 ki ) 24
fit. Ren S0P XF PR Ky 24 55, 75 F1 100 um () CFRP & & BB EAT T 1§ S S A 52 56 Gl 2
2950 2.4 mm), 5 RN JZIEMUN, BOBHY R A00R B BGE o Liu 55057 SR 0.045 A1 0.105 mm (18R4T 4E 4G
58 JE e SV £ S B AE, T OT R T MEER AN, T8 2T 4R 2 B K H A R 0 A Al o
B . Laux S5 JEF 2RIk 0.291 F1 0.144 mm (¥ 5 0] 2L, il £ 1 V58 RAHJZ M B BIRTRNY 3 FhZ A i
A, I A o A B W R B, LA ) T A R A e PR IR i B O T R A R SR, X
ANTE AR AR 21 48 RoF Ko 4 2007 0% CFRP A R 58 R i Ak T 6F 52 Bir Be, AT Ao] — 4> A42 S A 2s s H )
“EVERE, BRI T A ARSI, 1A, ST CERP & A A RHZ IR A AF 5% LLUE # S  ~4k RE o Xt
Fe A8 R 32, A ks 2l 124 AT R T T RS R A, R i — PR &R

EAF A, YA 2 R E TSR T 26 & 12 K CFRP & G 4Rk, FL 2 R B %k
0.3 mm 7= 47, M£F4E B4R N 0.007 mm A= 47, RS0 SR B CFRP &3 K M IR L4 . i okl %0, 1%
452 CFRP & G b RHEE 38 K 5t A0 B 17 I )RS B2 S5 ME R AT A BT, % T CFRP & & Mk, WAl 2
BT RE AT RO 0 B AN PR RPN A £F 2 5 B 0 AT % B, O MORL SRR L BRI AE R L B R
Wit [ ) — B 7 3, BEAE S /N RS I SR R 1 RBR, (RAH DG I i R 4 /b o T AR 2 31T
CFRP & A5 4L X 4 20y Sl F 45 44 1) A B3 14 BB 2 i 28 ¢ 22, R 8 i A e A BR I SR 458 . itk A
538 3 97 R i 2T 24 22 o 4% — Fh s AR L JRJE A CFRP JZIEE & Mk, HIE T CFRP 2 & ML JF
K HI SHPB SE 50 i 25 % 5 Flviy FHEH)Z 77 30T A3l 4 20 47 e 1 A2 S o W, DA 7 L ) 2 M g i) g 48
AN o B, AT SRR AL | T AR R AN AR A AR DUHEE . DAY v o ok A A v T
LT 8 HE CFRP & G b 1 2l 25 A Ky AR R g 27w 1o 75000 41 (R JE ik, hy 6 98 CFRP & & 4R il £ -1
AE-D A — AR fL PR I T L .

1 MRS &RKRGE

1.1 A&

M CFRP & A MR HE RS 5 s 25 T 2% 1 Rl o et sl Re A7 005, g 1) S v K O 1R i J2
JEE 7 ) o R SR FH R 8 o ) IR e 2 i e R TS i (ARl T700 22 3(0), HLfi %% o0 0.1 g/mmy’, 41 4
(%445 OTPZAS0-12K/100) 54 ig (5. OTR725) (Y BC ELA 55 ¢ 45, 34 iy K B RS2 M4 i B A1 R BR A
Al A A TR R Sk SO R 1 H shA HLME S TR T BRI A A AR L I, RS B
ASPEAT IR B I A MRS AL . B 4E T2 R B 30 min AZ IR INEE 80 °C, £ 1F 40 min; F-FERT
30 min M\ 80 °C JIFRZE 150 °C, £4F 45 min; FtJ5 #EHT 30 min M 150 C B H = 60 °C, BUEIF AREH =
iR B, X HOR AN R ST B ML T2 7 RSE (B0 R SF R 4 mmx4 mm, JEE N 2 mm),
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AR B R R HLITE o (A 0, IR rh 2 2R 4R AL S 09 )2 BE AN 0.1 mm, TS G825 482
JEE L) 0.3 mm'™, X B A R R N CFRP 2 &M RHZ B & B L2482 (AR R E N
USRI 67%) o 0. 90°FI+45° 2 L 4L 52 5 M BHZE G R AR HERHJZ M B, R X 3 /4N J7 1) 44
TP BE 5 1 12 AR R, B AS R A A5 M A 5 45 A E S B IR A5 v AT e A 32 1Y 2 Bl e, JF g DA
S /D W B 2 A 28 S B DAk B B T, B0 A T PN 4 ) () B A R PE A Z . G, SR e TR A (R
JEARAE T 15 RE, TR 7 1) (B0 T b J7 1a) #0 90° 77 1] ), SR FAH A1 A4 E AR A T 250145 T B
500020 JZEF4E) . 90°(40 JZLF4E) | 45°(40 JZEF4E) . £45°(40 JZ£F4E) J 0°/90°(40 )2 274k ) %5 5 P4l 12
J7 2 RE, ANl 1 R . b, SRE R BUR RS, K 6 QR AT 4k, 20657 L T/ &R 4 7 1),
W AR 5 Sk I T8 s 47 4 )2 B HEB )7 1]

1 1
: A |
: e e X X Tgoo !
| & |
I 1
1 1
I 1
1 © o 1
I 1
1 1
| 40 layers 40 layers |
| —45° 45¢ 90° Fiber |
1 1
! |

]

K15 Fhscsiatee

Fig. 1 Five types of specimens

1.2 M B

T B E B BRLZE CFRP B A MR J1 2 580, BT ASTM AR IF g T — R A il . o,
BUhr R B . F R R A AN R ASTM D3039/D3039M-17 brife, 0658 B | s 46 15 2 5% il ASTM
D6641/D6641M-23 Frif, 55 )58 >k | ASTM D2344/2344M-22 brife . BEFPINAEE 5 IR, LR 2E8
KIOEEA G HEAT YA B, THREES R L 1 . L, CFRP & &M BHHE N 1.47 g/om’, #B
i CFRP & & MBI ME #0248 52 50 R B 7 8 Fe T A R BG AL iE 4T, L5 K Instron5985, R h 250 kN;
BEISRINR 3 Wk, FEBUHF A AT HRAE . R SHPB % B ik CFRP & & # R sh 25 J1 24k, AT
oM AY, A B 210 GPa, JARA L M 0.3, N 7.85 g/em?®, $8 i AT 094 B 200 mm, A ST 135 5
FRAE BE XA 1200 mm, FF 9 BRI 14.5 mm, KRG ANE 2 Frs . SRASESGE SR a8 &40
(#43->k DH8302) SR A MK ¥ 3, SRAESI 2K | MHz. A8 7% CFRP & 4 M H Y i A8 33500, 38 3o 9 5
J8 T FF 09 & S R 7, XA 2R R AT 2 Uk i K, SR e BRSSO B i B Al AT . A, T AR
AT 5 A G Z 8] 22 B4 R, XY AT RO 5 78 2 e 1 T st U A L AR, R AR IR B TR K
BN

F1 BEEHEECFRP EAMBHNEXRDESH

Table 1 Basic mechanical parameters of unidirectional single-layer CFRP composites

Direction Tensile Tensile Poisson’s Compressive Compressive Shear
strength/MPa modulus/GPa ratio strength/MPa modulus/GPa strength/MPa
0° 2397.0 122.1 0.31 936.8 109.9 60
90° 67.8 9.0 0.02 165.0 9.3 40
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Fig.2 SHPB dynamic impact test facilities
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21 EBSTIERAER

HEFF ST B NS A€ 6295 0.001 57 MG A v, 270 0.03 pm/s, 148 5855 AT B A 1 5C 2= N

&=

b d MIKPFRIIR R L, TAR s Fon HERFA o

Vs

d

()

HE T S0 A 0 B W] LA B AR ) - AR (o -ge ) R B8, AR SR FLIENE Jg - B 7E (ovp -1 )
FRFRAE CFRP A M RH 3 2747 P, DU INAS S Sz Wb R E AR TE 3 i v i) oA S BDIR 2, 5 )

LSS il
O =
Eg =
{O'T_Z (1+ee)oe 3)
Er = ln(l +8E)

K Ad N IRIFZ AT &, F N3, 4 ik
PR TR, AR E 3R TR (A, PR T RRE
FH

5 P02 7 R B o E S I A5 R A 3,
F 2 o, Hivh, 00, 45016454 J2 T 050 1B & 43
g AR (55 1 B AP R (55 2 BY) . 12
ok R 2SR 2 Uk S B 25 R, O EESN T
FER - N AR, BEF T RAE T LAAS 2 B S Sy -
A5, AT LA, 0°/90°4 )2 Jr XN CFRP & & 4
14 B R RIS e e, LR 90°%H )2 T o % LB
RN AR AT, 4S54l 2 T 00 e 0N A ek, B
Wiy & A K H8 B K, 45°% )2 TR Z, 90°F1 0°/90°
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Fig. 3 Quasi-static experimental results of
ultrathin CFRP composites
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B2 0L A 2R RN AR B Ik o AR, 0°/90°4H J22 T 00 ) 5 MR i 1 T 01 90°4i J22 1008, (H R0
AR T REAR o OB )Z I A4 R EA BE BB PRS0, (HAN N 45455 R A WA o Bk 2 S ECRLE B,
17 ER M 0 2 5 R DD 2R A A (55 2 R BEAY S PR i), HAT B it R il o AT 6 28 VR4 T By 3 A
B Z e 0oy PN fe R, RN AR fie /N5 45° 1 ) AR B /DN +45° (0 R RN AR e Ko B AR SR
4580 )2 2 BN BBV RRAE, R AR 0iR JBE AV, TTT O0° 47 J2 B 72 a5 fab 1ok B2, W (IR0 1tk o PRI, Sl 11 4
RIS AT LAJA P CFRP 25 BHRHAY g 22 PR RE, SE B o BT H A

®2 NFEEH
Table 2 Mechanical parameters

Items Young’s modulus/GPa Tangent modulus/GPa Strength/MPa Failure strain

0° 3.94 1.99 263.9 0.10

90° 8.55 446.4 0.08
0°/90° 8.93 620.1 0.08

45° 2.69 1.01 269.5 0.20
+45° 3.68 1.17 371.8 0.24

22 TS AHESLRER

SHPB 5256 2 AR B B} s I A8 3R 7 22 BE iYW FH v 22—, mTE 3 % 8l J1 2447 R S R 3
RN ZE RN o T BN - 28 6 R R A G — s . WD M =l o Horp, W %2 e 78 i A
TR 2 1 [ AR AR S T R, TR, R P T 0 1 A S R B 08 ) T3 b e 1) B 25 7 2 i, HLiT
RS R s AR AL T — 2R RS, BN S 40 #4575 ZRS A5 TEVE FH A TR BOSON B, W it B A

[Eo
Cy = —

Po

1

&4 = —ﬁf & (f)dr

fo o @)
. 2¢
&g=——&()

ly

A

04 = XEO(&([) +&.(1))

s o 2 W 7 WEAEAT v B0 A5 R T, Eo D AT B SR RS A, oo AT I 5 2, g AR 1) — 4 Bl 25 I 7%
I AR AF A B AR A BE , AR B9 2 BT BE, e(r) S S IR 00 57 A% A i A P B R AR, 108 IF (8], a1 Y
PEAR AR, o AIRAF I —HE SN 5 T1, A B0 A R A T A, A A P A 2 AR A IR R, &) S AR
VA i o Sl D) A B T W 3 € R L i e W ) I D 21 R s B VS S
AR R AZ AR 094 )2 CFRP 2 5 AR S 25 th il I 7 - W8 5C R AN &1 4 o o FE BBl )= 07 30T,
T 2 PR 2T 42 B ) o 4H S AT 4R A B 1) R BB T ORRE SR r A AR . BEAE AR R 913 5T IR
3353 57!, ARHAY SIMEAR g i BE 2 S B — S W b TR H, G RN AR AR N RS, (B R AR Al I RE AR
A BR, e W] H N AR AR AR AR % D ] N I AN 3 o 5 B AR, BRSSO A B
HBHHE AT 2R RS 5 A D 8 A AR 2k iy R B, of Ty AT S R AR EE R R o A, AR AR R R R R R T
PR R R0 EBURI SRR, Fhopt 32 SR B AN WY 2 A P BT 2 (A0 913 571 I A 3RE ) 5 BE 17
AR AR, R ROE RO W AR S BT DI (40 1 845 s A SRR ) 5 T 24 R AR SR i, bR A S8 A
2000 3353 7 N EIRARE) o NBEIRTEBUORTR , R 207 1) th ) i 1) BROIR 205 4 3128 3 36 728 0 7 AR e, IR
W6 bl RE A A 2 ), J2= 8] B 10 00 s B IR o DR 2R 280 W3 IS T TR A, T ek
FEPE TR e S L ME R 2, X — R fa7R 1 CFRP S5 AR RCHL I X A8 32 A4 1 25 AR i
ANTR R AR A wh i AR T, 90°% 2= CFRP S 4 L 3l 28580 3 - AR Wi 137 K R OB A 5] 5 Bz o 7
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A2 7 b, BT BN AT YR 1) L, (T 2 p R BRI LSS R . TR B A (736 57)
ZEAETR I 7 - DA i 2 2 B AR R 9 5C AR, K B L TR ) G P DB BERRAE, R SO R o e
W 50 S R T2 (A 736 57 NP AR IRCRE ) o B IO AR T R, AR O4 SR A g R Y R 2 R T, HO A -
O A T 2R A T B U (L BRI S 3t R A7, B G T I DR 2R A A sh 25 8 A0 e i (BT R
R, TEX PP EHIENE 00T, B AR G SE R BV I 5 D B AR S PR ASNEAH A 5e583 , R WITH g~ A7 o 22 21
HEVERE T o B WAL R BE— 2P, 1R RO RO BE IR, 2 B 73 2 ) 27 4 JR RCRE I n | iR A I
BER (AN 3050 s AR ) o X EE 0045 90°4HJ= A0 i R AT 35 TN, 0% J2= v B B ORE /2 2 2R T e
A B TSR Y I RLPE 1) 3, 10T Q0% J2 Hh At 2 [ 23 g ) = 22y vl o ot S 380A) 1 2096 1) g 45 5 5
TEAZ JIRE G R LB b HAT A BT DX 1), Sz et Bl J2= 07 o) 0 25 PRk 8l 285 2R A0 AT S B B 25200

0.03 0.06 0.09 0.12 0.15

True strain I
(a) Dynamic stress-strain relationships (b) Failure modes

Kl 4 ARFENERT 0°%f)Z CFRP A FHRHY Sl whiti N - NiAE 5 2 S RALIEOL(0.001 57 eSS K)

Fig.4 Dynamic stress-strain relationships and failure modes of CFRP composites with 0° ply law

2000 - |
Ply: 20 layers ‘ Strain rate :

—+—913 5 |

1600 ¢ * —e— 18455 |
—_—_— [ —%—2204 55! :

£ 0 o —=-24395" :
% 1200 f —»—3353s" |
8 0.001 s |
; I
g 800 |
= :
400
\\ T |

k\.’- ".(r"" :

0 L 1

under different strain rates (0.001 s is regarded as quasi-static experimental data.)

4000 ‘g TTTTTTTTTTTT

Ply: 40 layers Strain rate | : :
¥ g, Y | e
1397s! ! g . |
3200 4 UIENTEATA . 4 ;
—v—17815s"! ! 2121s™! I
g —A—2 121 s ! |
7] —1 ' 3 1
§ 0.001 s : 1397 5! !
§ 1600} «'
&= ! o =l
800 2 % : 7365
: | o 1
_- L S m L2
0 i L L L : - :
0.04 0.08 0.12 0.16 0.20 : 3050 5! !
True strain 2

(a) Dynamic stress-strain relationships (b) Failure modes

K5 ARFEBAERT 90°%)Z CFRP A HRHK sl whili B - B8 56 2 S RALIFOL(0.001 57 Al S SL 4080 )
Fig. 5 Dynamic stress-strain relationships and failure modes of CFRP composites with 90° ply law
under different strain rates (0.001 s is regarded as quasi-static experimental data.)

AR AR TR 0°/90°1E 2 5 /2 CFRP 2 5 4414 30 285 R 7 - 107 22 Wi 1o e 2R 2801 L An 51 6 Jr 7
XA JE T 2 0045 9082 A4 &, BEEL S T 02 Y ARZeME B G, SCH B T 9004 = I 1y 4t 2 3
G, AT S A MR 2% BIE A 0V BE, JCAS B O AN [ 4 )2 (1) 8 7 3 - P 1 B 2 R IO A 1) B ) 4
B IV R A, BRSO AN 2, (ESR BE A T R S AR AL T T, VAR AR A 4R
THREUOE T A BB . AR BRI AL T, 33475 LS A A B Gl 2R B ™ Ji o E (Al 443 571 I 193K
BE) 5 Bl AR R B39 R, B IR L 1 128 3 A A O J= B 3 SR 5 AT Ak W R TR A B (N 2 595 571 I s
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FE) o HI T 90 JZ= 2T kA T 28400 I DIE Y 7R AR v ol 280 I A 24 et 2 RS G P BB 22, i 0% )2 £ 248 U 3
o RASIE 5 P L 35 SEAR BE, 5 B0 AOE A 5 B TR ) 22 A8 SRR A 2 00 2 R R 232 R 5 47 1y 2R
FIHOIR ™8y, SO0 D) 2 B R 5 By 047 48 J2= AR JEL 1) 90°2F 42 (N 3 728 571 I AYIAAE ), TESE T IE A
GRS A PORE S S vh il s B0 AR AR

4000 ‘ Ply: 40 layers  Strain rate
900 —a—443 7!
3200 O+ll]ls"
t 2105s™!
259557 )
2400 + —+-37285s" ‘

0.001 s™!

s

auen

443 57

1600 -

True stress/MPa

-

800

0.04 0.08 0.12 0.16 0.20

True strain
(a) Dynamic stress-strain relationships (b) Failure modes

K6 RNIFRAERT 0°/90°4)2 CFRP &G FEHY S it B -RiAE G R MR AU BL(0.001 7' RS L5040
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Experimental Study on the Impact Dynamics Behavior of Ultrathin
Carbon Fiber Composites

ZHAO Changfang'?, LIU Hao’, ZHOU Caihua?, ZHOU Zhitan*, JI Liang’

(1. School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, Anhui, China,
2. School of Mechanics and Aerospace Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China;
3. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China,
4. School of Power and Energy, Nanchang Hangkong University, Nanchang 330063, Jiangxi, China;
5. The 210th Institute of the Sixth Academy of CASIC, Xi’an 710065, Shaanxi, China)

Abstract: Carbon fiber reinforced polymer (CFRP), as an advanced composite material, are widely used in
engineering applications. However, research on the dynamic mechanical behavior of ultrathin CFRP
laminates remains relatively limited. In this study, unidirectional ultrathin prepreg and hot-pressing molding
processes were employed to fabricate ultrathin CFRP laminates with a single ply thickness of only 0.1 mm.
The strain rate effects on specimens with five different ply orientations—0°, 90°, 0°/90°, 45°, and
+45°—were systematically investigated. Quasi-static compression experiments indicated that the 45° ply
orientation enhanced plastic behavior but reduced material strength and modulus, whereas the 90° ply
orientation contributed to increased modulus and strength while reducing plastic deformation. Dynamic
impact tests revealed that the 90° ply orientation improved both dynamic modulus and strength while
decreasing yield strain. Although the 45° ply orientation reduced dynamic yield strength, it significantly
increased the sensitivity of dynamic modulus and yield strain to strain rate. Compared with conventional
CFRP laminates with a 0°/90° ply layup (ply thickness is 0.295 mm, and dynamic strength and modulus are
900 MPa and 10.12 GPa, respectively), the ultrathin CFRP composites developed in this study exhibited a
66% increase in fiber content per unit thickness; under the 0°/90° ply configuration, dynamic strength and
modulus were enhanced by 123% and 926%, respectively. Based on the experimental data, a constitutive
model for the ultrathin CFRP composites was established, and corresponding constitutive parameters were
provided, offering a basis for predicting the mechanical behavior of CFRPs under different ply orientations
and strain rates.

Keywords: carbon fiber reinforced composites; impact dynamics; strain rate effect; constitutive model;

mechanical properties; ply orientation
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