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Stress—Strain Curves of Carbon Fiber Strand at

Several Strain Rates Including Impact Loading Range

Toshiyasu Kinari, Sukenori Shintaku, Nobuo Iwaki

and Hirofumi Shibata
Faculty of Engineering, Kanazawa University, -
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Abstract

Stress—strain curves of four kinds of PAN based carbon fiber stratds whose fineness were about 8tex were
obtained at six strain rates ranging from 3.3 X 107%™ to 4.0 X 10’s™". The stress-strain curves were almost straight,
slightly downwards convex and showed little yielding phenomena for any specimens at any strain rates. The
elastic modulus linearly increased with the logarithmic plot of strain rates. The breaking elongation linearly
decreased with the logarithmic plot of strain rates. The changes of the breaking stress with strain rates was less

than the scattering in each measurement.
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Fig. 1

Schematic diagram of pneumatic testing apparatus

IB : Input bar ST : Striker AG : Air gun
LC : Load Cell YS: Yarn specimen GL :
Guage to measure load ND : Displacement
follower SV : Solenoid valve BB : Bridge
Box PA : Pre-amp. DM : Wave memory
PC : Personal computer
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Fig. 2 Schematic diagram of rotating disc testing
apparatus
YS : Yarn specimen LC : Load Cell GL :
Guage to measure load RD : Rotating disc
WG : Wedge-shaped gripping attachment
IT : Impact tooth TB: Taper block BB:
Bridge Box PA :Pre-amp. DM : Wave
memory PC : Personal computer
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Fig. 4 Modification of stress—strain curve
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Fig. 3 Schematic diagram of screw testing appara-
tus
YS : Yarn specimen LC : Load Cell GL :
Guage to measure load BB : Bridge Box
PA : Pre-amp. DM : Waye memory PC:
Personal computer
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Fig. 5 Stress—strain curves at strain rates ranging

from 3.3X107%™' to 4.0X10%™" in HTA
yarn
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Fig. 6 Stress—strain curves at strain rates ranging
from 3.3X107% ™' to 4.0X10%™" in UT yarn
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Fig. 7 Stress—strain curves at strain rates ranging
from 3.3X107%7' to 4.0X 10’ in UM yarn
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Fig. 8 Stress-strain curves at strain rates ranging
from 3.3X107%™" to 4.0X10°%" in IM yarn
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