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Off-axial tensile behaviors and failure mechanisms of PTFE coated fabrics
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Abstract: To understand the rate-dependent mechanical properties and failure mechanism, a series of uniaxial off-
axial tensile tests were carried out to study the mechanical properties of three common PTFE ( Poly tetra fluoro
ethylene) coated fabrics under different tensile rates. The following parameters were considered in the tests
including eleven in-plane directions (0°, 5°, 15°, 25°, 35°, 45°, 55°, 65°, 75°, 85°and 90°) and six tensile
rates (10 mm/min, 25 mm/min, 50 mm/min, 100 mm/min, 200 mm/min, and 500 mm/min ). The variations of
main mechanical parameters of PTFE coated fabrics were analyzed and the corresponding tensile failure modes and
mechanisms were studied. The results show that the variations of main mechanical parameters are consistent under
different tensile rates and it shows significant anisotropic characteristic. The tensile strength is strongly related with
the failure modes. With tensile rate increasing, the tensile strength increases slightly while the strain at break
decreases. The tensile strength shows good linear relationship with the tensile rate’ s logarithm, which is mainly
related with the strain energy and the woven structure. The change of tensile rate has no significant effects on the
material failure modes and the strain at break.

Keywords: Poly tetra fluoro ethylene (PTFE) coated fabric; off-axial tensile test; mechanical properties; tensile

rate; failure mechanism

VR —FBr LR SR RL | SR R A 2
SR LA ], BARE &) 2 N T RS
23 S5 (B5 GERESRH LE , R ) 2
PERE MBI SRR XS YE IS 1 . H T P A 250
HRPT R JZ S S AR IR AL S 2SR T
PIRIE A TRIZG R L B 2, 5
A AR IR VU SR 20 (14 B3 £ AE SR IS (— ek A

i EE; 2015-08-17

ELWmH.: HEARPAES (51308532,90815003)

EFEN: KEE (1985—) , 5, BIFER, WA R ;
aRIAR(1962—) , 5B, #d% , Wi S0

BIS1EE . KEE  shangyingying85@ 163. com

PTFE JEAT) FANG T L0 W R R £F 4SS AT (—
JBeFR PVC A ) B AP, Horp PTRE B A1 K 22 % H
21, HLA SR R R W ARG B KRR
BT MELT  32 S8 AN S M B /N ST o AELA A i =
PrrbERE2E 8% MOkt T R v A 3 B 2 (i H s
REAG, PR T B AR BT 3 B o A rh A TR
TN T AR

TESEPR TAREA BT RE AL T 00w 32 TR
R IR B A PRIPIR 25 TR A B S A TR, 1T X — A
FEPUA AR AR/ ) i e R ) AT
TR T AR08 B B8 o 5 A DA R A 2 2
LRk NS IR R Ib i 2500



- 136 - MoK OE T W ok ¥ IR CRRE
FOX PG Y 3 2R R B R AP S AR £ | B IR AR RS H R A A 2 ph) s AR S

X A 2, H L ) 2 P BE A2 A0 38 4 55 52 i 45
T TR o e U A e A R BROER A, 1 A A
BHOBE LI X T8 G TR SR A &+
AR E X,

R RHE Ry AL &2 5 6k ke B A
HH S 45 1) S, 906 G5 A i ( B Az b B 3
BERME R (G 5 45 ) B T R RS H o, B
Ay U LR R LA TR 2 2L 2 A
A7 73853 F0 BE 0 O b AP B9, e T R R R A
PEREIAAS [ S0, 4347 T JEORA 6} 178 3 4ol 17 4 ML B %
T FF AR 5 A DUt o TR A 8 o DU
M F R AR A (1501 75° ) R B 28 504 E A
TN WA RME R —Fh A ) & oy T 2 AR R, H
“EPERE EA W 0 AR DGR T R E A PR R
B AE R LA A v BT A R R AT Y, IR
SRR i SO e VR N -A NN SN AT -2 1
FEANRVRL A 3 53 T JE A A 190 i il o o A R B2 1 3R
EL}E[B—IS] .

AR3CL) 3 Fd WL PTRE A R0, 3547 T K
(] 2 T ) i b B A 56, 9 T i ol R
PSR A ek 2 B ) 2 SO s A T
VHE T AR HE T B BRI LER R A A
3, BSR4 SR RBAE IR AR A R ) 2 Rk 58
LA RIS IR S %

1 o e K B 07 ik

A SC A S i 2 I A ORE 43 0 Sl rh 2% Ak g
FGT800 (J& J¥ 0.8 mm . [ % & & 1 300 g/m’) .
FGT600 (0.6 mm . [fi % &4 1 000 g/m’) AL
B18039 (&% 0.5 mm , [l % & 4 800 ¢/m*). S I
VR T 7 MR MBS 235 A G 00 B R R ) ' SR B L T
JTRE (R ) I HLEA T R AR 6, 43301 R HH v A 1
P AL B A AR I RSOk 12 S5 A 1) g i A
T AR08 O LR 1, Horb A R 1k X
w2 Y3530 FERR A 2 T AR 2,
DL BT A1 RHIR AR TE R AL,

2 P EAE RS R 45 1) S PR ARk A i Al e e
RESZ M4 K, A SR FH R AL 38 A FROGEF ANSYS
XPAS R RO A (A i 0 2o A A T 40 0 7. 25 S 3]
WEALH I RS FIERAESE il 0 A8 0
RS 2B 1000 mm FI 200 mm. 7 Y% 7347 i
1 AR A B8 B AT T LU T A A P R Y
SO, 254 B SRR A2 56 1 e 3R 1 20 5
JE 43 51 g 200, 100 F1 50 mm. T3 4 SR
shelld1 FRIT, ¥ IEIE 52 4% ] S VA RLE AT 50 A7, M1

492 MPa Fl1 860 MPa, JH#A Lt 0.3, 3 &8 i€ 5% 1F 52
25 1) SR AR ARk A A ASE UL g o ) A e 24 2
J7 ] RS BB A B 25 5% LI 2. A IET 2wl DB
W E H B ARSI mdiat e i 1 7 43 A
SRR 38557, 6 A il A7) B R K i B Ry
iR T2 IR W NG WO v o VAP B i B A K
KR RGHERR , Je B A 50 T B0 25 R 1
SN RS, Ry S 8 1N ) 4 e AR 3 0 D 4 AT
IR THMERE. 286 LR 4 fSCHR [ 10-12] 3K, ik
A RS RN I A5 1) ) A 5 e A AR R fig
A R R RS X 6 48 R )55 i {2 2 2R 4k
PRSI/ a8k B i B AR 25 &) i WLt 4 i3
AT 5 850 B A A A A IR ) i S 25
T B4 A B RADL 0 245 TR | 3o B A3 1 R fif
TR AE R e A e R SR 5 i e /N R )
Gy R 5y | [l s 2 R 5 5 B R A R e
PRFF—2, S U RS KR 1000 mm,
Fa A 50 mm , HA R AR A 200 mm.

b

E1 AERERE
Fig.1  Cutting dimensions of specimens

T AR TR AR R, AR SCIN T e
T ) A B TRT B it 71 132 (O 25 405 1) 1) R 82 ) 40331
B 0°,5°,15°,25° ,35° 45° 55° 65°,75°, 85° Al
90°, 2% SCHR [ 15 ] Hff 2 12X 55 v A Ao 232 43
10.25.50 100,200 F1 500 mm/min. 46 H 45 2H 4H [F]
AR 25 4.

2 PTFE &4 1 % hr 1F 1 de

2.1 {REHbIREZ

i & 3 A LLF H FGT600 FiAtL H B18039 41k}
ARG e MLt — 3, H 5 A R s R
LA HL S, T FGTS00 FR A4 ity Fr A i £& 15 LA A
I A AL R AR S A B A IR 2 R
PL FGT800 MEAA Ay 3= | I3 WA F b4 H} Sy B o 4 47 1
ZE LAY B AR /N DARILRR O B B 1E R P R
100 mm/ minf PR G55 5 B HEF T 4.




12 4]

SRENE , AF PTRE JRBTRH f S 7 A0 4 B S iz oA pL R - 137 -

3 -
24 -1
-
-
-
- 7
=
=
-

200 mm

100 mm 50 mm

(a) SO F252 JIEFHETT 1 13 )

ROOONDONR (555 Re33EnaeiEey

200 mm

100 mm 50 mm

(b) 25°1fF 3252 1 474ty 1 g

100 mm 50 mm

200 mm

(c) 45°1 P 232 1 AP 4 D7 11 13 D
B2 FAERTRREEAEMREERTSHR

Fig.2 Finite element analysis of off-axial tensile test for specimens with different dimensions
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Tab.1 Results of off-axial tensile tests (FGT800)
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Fig.4  Fracture configuration of specimens under different tensile directions
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