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Table 1. Fiber properties of samples.

Sample | Material | Llm]2 | dlml? “©

1 Polyester | 0.038 1.2X10% | 0.353
Cotton 0.022¢ | 1.3X10% { 0.179
Nylon 6 0.038 1.9X10%5 ] 0.302
Polyester | 0.038 1.7X105 | 0.369
Polyester | 0.051 1.7X10%5 | 0.369
» L = Fiber length. b d = Fiber diameter. ¢ z= Coefficient of
inter-fiber friction. The values of # were measured with
Roder’s method[10]. ¢ Mean fiber length.

CuUid T N

Table 2. Comparison of Cp,; and n.
Samp | Experimental | Theoretical
le Ci, n Cp, n
0.11 1.1 0.10
0.15 1.1 0.14
0.13 1.1 0.12 1
0.12 1.0 0.11
0.11 1.1 0.10
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The study of function and mechanical characteristics
for structure which consist of the fiber
— Estimation of FRP Pole under Impact Load

R - FR B
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1. Introduction

In recent years, ski is becoming one of the sports to which

growth is anticipated in sport leisure industry.
Also in inside, by enlargement of the spread in game ski, and a
consumer age bracket etc., the needs of the consumer to ski are
also diversified and the whole ski industry is in the process of
evolution.

However, little research about the impact evaluation of a ski
pole had been done except the research about grasping force by
Tokuyamal[ 1] and the research about swing by Kitajima[2].

In this research, when poking a ski pole, the impact which
comes to a shoulder or an arm, is observed, the measurement
apparatus which can make objective judgment is proposed, and
the mechanism of impact relaxation of a ski pole is clarified.

2. Experiment

2.1 Impact experiment by human

In order to make the measurement apparatus which can make
objective judgment on the impact which comes to a shoulder or
an arm, when poking a ski pole, it is necessary to prefer to the
behavior of the pole.

As shown in Fig.1, the tester holds a ski pole and pokes a
plate.
Strain gages are stuck on both sides of the ski pole, and a load
sensor is put on the bottom of the plate.

Here, above mentioned test is called to impact experiment by
human.

Fig.2 and 3 show two of the results of the experiment by
human.

Strain

gage

Load sensor

4
Terminal box J » Computer J

Fig.1

The human impact test.

2.2 The impact experiment by measurement apparatus

An arm is made, and a rail is attached on wall to make the
man-made arm fall down free, as shown in Fig.4.

Strain gages are stuck on the upper and lower sides of the
arm, and the impact load is measured with FFT analyzer
through amplifier when the arm falls down. Moreover, bending
strain and compressive strain of the ski pole are measured
simultaneously.

Fig.5 and 6 show the result of impact experiment by
measurement apparatus.

It is can be seen that the result of experiment by

measurement apparatus was almost the same as that by human.
From this, the impact experiment by measurement apparatus is
considered to be the same as the impact experiment by human.

Fig.7 shows the curve of the impact load measured by
measurement apparatus. Impact load of T3 shows bigger than
Té6.

3
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Fig.2 Compressive strain obtained by human.
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Fig.3 Bending strain obtained by human
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Fig. 4 The experimental apparatus for the impact test
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Fig.6 Bending strain obtained by experimental apparatus.
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Fig.7 Impact load curve of the pole in the impact test

3. Estimation

In order to compare the estimation by apparatus proposed to
the estimation by human, impression estimation is performed as
following:

From the experiment result, T3 is selected as standard. Poke
T3 and take the impression as normal. Compare T3 to the other
4 poles, and then mark the poles in order of impact strength. An
average value is taken and compared by 20 testers’ evaluating.

T2,T6,T8,T9
9 T2, T3 Twe picces euch kind
K.lms—}T:;‘ — 3 =P e T3
T6, (Standurd)
T8, 12 ® 45
T

Strong Weak

Fig.8 shows a tester how to do the test.

Fig.9 shows the relation between the result by human and
result by experiment apparatus. It can be seen that the result by
human is almost linear to the result by experiment apparatus.

From Fig.16, three formulas are obtained as followings:

Y=axXX+b 5}

a= - 19.07 b=570.59

Fig.10 shows impression estimation by human of T1, T4, TS5,
T7,

As a result, the experiment apparatus can act as human to do
the test.

Fig.8 Picture of a tester

60
T2
55 (3
- el T3 L
. <
< s 9|t $
g ]
~ &
45 T8
40 2 3 2 5
strong weak

Impression estimation by human

Fig.9 Relation between the result by human and the result by
apparatus.

60
T2
=55 3
Z
= T7T1 Ts
'§ -\% T6
] A F
50 9 F3 i 55
P
T8
45 ; 3
strong weak

Impression estimation by human

Fig.10 Relation between the result by human and the result by
apparatus calculated from formulas.

4. Conclusions

In this research, the measurement apparatus, which can make
objective judgment, was proposed. It was known that result
from human impact test and result from experiment apparatus
are the same. Impression estimation was done by 20 testers. As
a result, the experiment apparatus can act as human to do the
test.
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Development of automatic optimum arrangement system for various shapes parts.
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Fig.2 Output voltage being in time domain
and power spectrum in the frequency domain,
when environmental temperature is 21.3°C,
25.10C, and 270C respectively .
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