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Abstract: Glass fiber bundles with different gage lengths (25, 50, 100, 150, 200 and 300 mm) were

" using a MTS load frame, and samples with a

tested under quasi-static loading at a strain rate of 1/600 s~
gage length of 25 mm were tested under dynamic tensile loading at four different strain rates (40, 80, 120
and 160 s~ ') and four distinct temperatures (25, 50, 75, 100 °C) utilizing a drop-tower impact system.
The experimental results show that the mechanical properties are dependent on the gage length, strain rate
and temperature. Young's modulus increases with the increasing gage length and strain rate, but decreases
with the increasing temperature. Tensile strength decreases with the increase of the gage length, but in-
creases with the increase of the strain rate, while it decreases firstly and then increases as the temperature
increases. Ultimate strain decreases with the increase of the gage length, but increases as the temperature

increases. Finally, Weibull statistics were used to quantify the degree of variability in yarns’ strength at

different gage lengths, strain rates and temperatures, and the obtained Weibull parameters can be used for
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engineering application.
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Fig. 1 (a) Unidirectional woven structure and microscopy image of glass fiber; (b) specimen

1.2 Wik E|ESFE

PRS2 A i ME RS B IR B MTS BbL
il H T T BB B AL (B 5 C43. 304). %R 5 ML HL 22
(A R A 30 KIN B SR AR A % Je K AT A 1000
Hz, 26 #5853 R 0 20 bit. 32056 B fin 285 B i3 0
2.5 mm/min, R 1 kN Jj & 8% 4% R AR BN
20 Hz. Zh 2850l iR A1 = Bx S5 28 19 Instron ¥
i R4 (S Ceast 9340). ARG 0w &l

0.03~1.10 m, BEJLE N 0.77 ~4.65 m/s,H K
TERE Ol 37.5 kg, Fe Kb ABE A 405 J. b
MV AT LA B AT IROE SR T H v B I ) AR G 4 A
AR AR Sk T 7 BE HL AR S5 I AR A A Y =
WV R 1,2,3,4 m/s, kR R AR 2R 43 51 24 40,80,
120,160 s . &RHFST P AL 25,50,75 F1 100 CHEH
AR R T -7 — R 50

PO RES R 7 T = N ) N &) |
FINIEE. S TRz E: MTS B8 AL & iR 22, #i sk A



120 UL PEEZ TS Eay

2017 4F

GRS TR I 5 g AL I 3¢ Y Je 45 i
Fo JEAT RS L AR I B R 22 TE 206 LAY TR I e 456
it AR AH RSS2 7 30 AL AR D 3 0 s B P 1) R T S 5 R
4 AL B kg 7 2 AL

2 #ZRE5iTR

2.1 RA-RET Lk

2 43 590 hy B 3 A1 2 R AR OR R AR BE A [R] Rz AR
FEHAS [R) 3k BE A T 9 S 78U 1o g -y A% il 2. &L
AT LLVE I TERRS LA AE T T o 8 7 — 0 A8 il 2 A %
V- M AE S AP MAE T & B sl k. g h
2k 1 3h 2 iy b o B IOE RO AR PR B R,
A5 b 5 1 AR 4 0 34 KT 328 . DA 3 B8 N g - AR

fih £ R AR AT A RL I AR 1 A PR RE S B A ER AR T
8% S8 WL IO /A N . HL v L A FR AR 4k
(e B AR X T e A M AR5 BT BEEEA
2 - DI i AR A 14 A ERBE S O HE A T X T B A
b £ 202 3l B 5 o {6845 A ERRR AR 1 E o0 I
HE » PR A ST L BE 08 1 3 1y 2 8 408 35 Y 2Rl R
AR AT & L 0P I 85 R LA 5 B
FCARZ A I I 7 - P A2 i 4T 9 i AL AL Y 2 A7
R ASIE g, RATHRAXnE

UT:Jade (1

0

K Ur RoRBIME: e FRRNAL s e RN R 5
o FRARNLT].

1200———————7 p o 3000 ——T——T——T— T 2000 T Ty
| Temperature = 25 C a8 e o Glass Gage length = 25 mm Glass Gage length = 25 mm
- Strain Rate = 1/600 s'  +-+-+25mm | +-+-+1/600 s' Temperature =25°C [ +-+-+25°c Strain Rale: 1/690 st ]
A & ©—050 mm 2400 = © =40 s - 1600+ ©—=50°C +¢' P | -
p ' @-0-©100 mm 4 6-0-080s" G-0-075°C +.®- ' e
800 SR LRV V;ggmm_ v v v120s" o A0 [v v-v100°C _#_° Ak
E7)GRONTENE EL 2% mm | @ | % -v%-%160 s Ya .o _ m T i 24 i)
g 5V ix x x300mm1 S 1890 v gl 200 ﬁ’t A
L peOEh. Y O - (I . ] V! Voo
600, ¢/, i Yo & -9 ' 2 T
| R Ve 1& i ) Y @ A
% e 12001 Gy , 48 sool £V 1
I I L A | i ~y . L2 s |
400~ K % LN L & F TED : E +g"- ;
MGy [ENCRRY g 3 2 ' + "
' o Y% L O , i = _ T k
| Xy & = I I ! 00 A L
LA Y Ly I T8 L o Vo
.;( xx“Y ‘\ 1 ,'%/ﬂ“ 5 G5 T :’-/O -0 v
of— 1 ] [ [/ A A PR I N 1 Py P PR IR B
0 0.005 0.010 0.015 0.020 0 001 002 003 004 005 006 0 0.01 0.02 0.03 004 0.05
Strain/(mm.mm ) Strain/(mm.mm ) Strain/(mm.mm )

A2 BEEA-BEEE

Fig. 2 Representative stress-strain curves
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Fig. 4 Strain rate effect on material mechanical properties
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Fig. 7 Cumulative failure probability of tensile strength
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Tab.1 Weibull parameters for tensile strength of glass
fiber bundle with different gage lengths

Gage length/mm

25 50 100 150 200 300
Glass fiber go /MPa 951 850 754 745 717 674
bundle m 29.2 19.6 22.4 24.5 28.6 19.4

K2 BEARREFRELEERTHRMEE Weibull
Tab.2 Weibull parameters for tensile strength of glass
fiber bundle with different strain rates

Strain rate/s” !

40 80 120 160
Glass fiber oo /MPa 1744 1 836 2027 2177
bundle m 20.2 16.2 15.4 10.9

F3 WEALREREERE THRMEE Weibull S
Tab.3 Weibull parameters for tensile strength of glass
fiber bundle with different temperatures

Temperature/C

500 600 700 800 900 1000 1100 1200
Tensile Strength/MPa

() AN [a] bR B

25 50 75 100
Glass fiber oo /MPa 1744 1479 1312 1497
bundle m 20.2 10.3 9.3 8.1
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