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(a) Fiber Failure Modes

Puck’s Inter Fiber Failure(IFF) Modes
Mode B

o
for moderate
transverse compression

Mode B

(b) Inter Fiber Failure Modes

Fig, 1. Puck’s Failure Modes
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Table 1, Failure condition and parameters defined by Puck’s failure model

Type of failure Failure mode Failure condition Condition for validity
. Vri2
Tensile —(e + LmOm_) =1 ()= 0
Fiber failure By
(FF) Compression ,
S = m0,|| = 1— (107,,)? )= 0
(kinking) A T ()
Mode AQ o |2 &)z(ag)zwmgzlf L‘ 5z 0
(0, =0") Sy S \ Yr Sy Tip o
. , <0 and
Inter—fiber Mode B 1| ———— ol oy
. WA+ (000 + ploy) = 1- | !
fracture (pr =0°) 521(\/ 21 (P\HUJ) P\H02> o 0< ﬁé I‘?LL‘
T T91c
(lFF) 21 21,
Mode C ) 0, <0 an
w1 O o Y. — =T T Tolc
COSef,,: [ 0_2) 2( p c ( (72) 91D 0= 0—2 = F
dr
= —( 2') of (o4 7)) CUIVE, 03 =0
L % doy =0
Definitions
O A7y
pL=— of (o, 75) CUIVE, 0, <0
doy),
= LH= Sf‘,) \/1+ 2|2 — 1)
Parameter 201+ 7)) 2 S
relationships _ _ RY -
P(\ )\ = P(\ H)# Tore= Sy 1+ 217(\ )\
*Subscripts L, | mean transverse and longitudinal directions respectively.
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Table 2, Material properties for Carbon/Epoxy laminate

E 130.0 GPa X 1200 MPa
E, 10.0 GPa Xo 1000 MPa
G, 5.0 GPa Y, 60 MPa
Vi 0.35 Y, 200 MPa
S 95 MPa
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Table 3, Analysis Model

Model A

Model B

Model C

Model D

Length : 10m, Width : 6m, Thickness : 20mm, 1 Layer
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criteria of Model A

Maximum Stress

Tsai-Wu

E

.183667 2.20603

2.88016
1 3.21
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Table 5. Failure criteria of Model B

Maximum Stress

Tsai—-Wu

.022846 .139798 .25675 .373702
.081322 .198274 .315226
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Table 6. Failure criteria of Model C

Maximum Stress Tsai—Wu

.01 1 2.7684 .52311 .27774 11.0324 -.099607 11.879 23.8575 35.8361 47.8147
01386 7 6849 4 5.523 6£.90042 8 9.65505 03 12.4 5.88968 17.8682 29.8468 41.8254 53.80

Hashin—FF Criterion Hashin—IFF Criterion

.234E-03 34.2224 68.4446 102.667 136.889 .577E-04 1.0901 2.18015 3.27019 4.36023
17 111R 51 3335 RS 5587 1109 778 154 .54508 1.63512 2.72517 3.81521

Puck—FF Criterion Puck—IFF Criterion

.01559 2.76983 5.52407 8.27831 11.0326 B .00428 .495503 .986725 1.47795 1.96917
12.4 2.21

1.39271 4.14695 6.90119 9.65543 .249892 .741114 1.23234 1.72356
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Table 7. Failure criteria of Model D

Maximum Stress Tsai—Wu

.009739 .392704 .775669 1.15863
.201221

1.5416 -.374669 170695 71606 1.26143 1.80679
2 1.73 -.101987 .443378 .988743 1.53411
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.333739 1.0012 1.66866 2.33611 3.00 016082 .048241 .0804 09648 .112559 128639
Puck—FF Criterion Puck—IFF Criterion

I
.003065 .387513 .771961 1.15641 1.54086 .001299 .085548 169796
.195289 .579737 1.73 .
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.964186 1.34863 211921 .29617

.043423 .127672
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