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Finite Element Analysis of Composite Laminates
subject to Quasi-Static Transverse Compressive
Loading

Wang Renpeng

(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, 210016, China)

Abstract: Progressive damage analysis was conducted for composite laminates under Quasi-Static transverse
compressive loading by using a modified strain-based CHANG failure criterion and finite element method. Furthermore,
the damage resistance was predicted. Numerical analysis is implemented into a commercial finite element code,
ABAQUS/ standard, via its user subroutine UMAT. The numerical results agree well with the experimental results. The
present study provides an effective method for predicting the damage resistance of composite laminates.

Key words: composite laminates; finite element; progressive failure analysis; damage resistance
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2.2 ERinN RS

SRR AS H O MR FRER AN AN | RO ESEFENE. NEEHEHMIEZRXR
FAABEBEEESH . RN RBR RN RARERLE 2. ZEEMEREBAEREN 2kPa,
KRR 0.3%F. S, EEMEEMNRER. TR P DEFRE AL EET TSI Z 48R REHITHRE.
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2.3 PIVIR® R4t

B A TR A O HHE 5 B R R AR B 004 L R SRR B AR R R
BBRASRNRZER . AT ERGQEOEREX (PIV) fTLLEBNBIIRESLRIZEH, RN E&RL
REEENRGEAR . REHRFERARNEE TSI A7 PIVRASEETE: 1) Akebh Nd: YAG OGS &
KErHThE K 50m]/Pulse, Bk ¥EEEHK KA 532nm, BKMPRELERI AN 10ns, XUKMBOCETHE N
15Hz. 2) FCCEAN, BIKMBOCRZEIT —ET BAMA L, HEEMURNTRZX R 6 EE
/NF 1mm. 3) PIVCAM10—30 BRI H A% CCD H(FAHHL, ¥ K 1016 X 1008Pixel. 4) [FH55E: H
TR R 528 I Bk @O A0 CCD TAERT o

BERGHTEN. SEBBREFR. PIV PT84 Insight NT HIER, #HITEMSRE. L.
HiER BN, T RS-232 B OEHIFISBSME RN F. HIRRKLRERME 5. Rk
FRBREE. 9%, KRFRENAXNEEREENRSER. RN TIERRA T HRE= 4R HE
NERT, MR FRELRRES AT, TUHENERE.
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fiHz
B4 A R T8 K B {5 Bl AT AR AL R (s=15mm)

B 4 AT A7 ASRFEE R 100z FFER, BEEMRMERHEK, SRNBRXEFEHRMEZEK, H
£ 80Hz bR BB K, BEESRAERSELEHM, ﬁﬁﬁﬁﬁ?fﬁﬁ?ﬁﬁ%ﬁ’]‘f B-& sl FL s nh 38 7= AL
BOANHVEE BT RGN, 4 D5 H O MR DM, & RHR
H DEFEE R, (BH O E X ERAEERA K.

2.2 FH OA& EHRRIAE

A THEFTREFI A O & BN R R SR, B XA Y O K& ST RBEHT T LR, B
KA ARSI A S RTHIGAE, X5 R A ST R A BT LB e R A2 10,

RIS & T HEEMKAA 0=60°KHHOERT, WERHARRAHIE 6 1EAH A FIHRF LR
WERAE . 8RR 51N 828 & B T AT 4 A PR AN B :

1) BEHBE (t/T=0~0.45): 7E (t/T=0~0.23), #hasILIR S A A 44k 7 S0 nsE s 3595
WE O 77 [ BBURE T O | SMNES) . B H SNSRI H D% RESE, EHOMER—
BRI THEs) . SEREEHOMSRAREHERR, ZERBRERRTHR, R
MR ZEE AR FR. H DA NEREE MR B — W55 . FEZABN IR 048 EAERH U R eI/ eE:
HAEFRERT, ZMKNEPREMBIRERETHER. HRGHERHER, RRNEZEAENARE, &
KWW A RITES), ERREEFFRAAA L. f (t/T=0.23~0.45) BB, #ahas Oabst
WMHEFER/D, MELBEAHENO—EERNSE%ERINES . REHTHERPRFIBRES
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