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CFRP  
 

 

 
 

 

1.E-07

1.E-06

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

-0.6 -0.1 0.4 0.9 1.4

/A
/c

m
2

/V(Ag/AgCl)

301

304

310S

316

430

631

1.E-09

1.E-08

1.E-07

1.E-06

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

-0.4 -0.2 0 0.2 0.4 0.6

/A
/c

m
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CFRP,CFRTP  
 

 
 

 

CFRP(CFRTP)

CFRP CFRTP

 
1

CFRP
CFRTP

  
 

 
 

2
15mm R 3mm

R 3 5 10 15mm
CFRP

0.25mm
130

1

  
R3mm R5mm 

  

R10mm R15mm 
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( )  

 
 

 

 

 
 

 

 

 

DC48V

DC
CVT

 

 

100V

1000W
AC100/200V DC120 320V

1 CVT  
 

 

 
 

 

 
 

 
 

 DC  
  
 PWM  

48Vdc 
30 60Vdc  

 
 1500W 
 3200W 
 75Adc 
 8000rpm 
 9500rpm 

CVT  0.8 2.2 
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( )  
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2kg 50 7L

0.5

480mg 2kg
2g 0.1

24
200g 20 30 50 800mL

1 2 85
30 2

140mg
70

200kg 35 800kg
3 85

151.2g 76

1.1g/100g 1

-D- -

50

2g 0.1 -
1mL pH6.0

37 1 -

40

-
2 3 18 24

18
55

-

HP-20

1 280g 650g 1400mL
HP-20 6

15,30,50,70,95
50

1
10

50
30 50 95

3
10

 
 

10

95
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( )  

CFRTP  
 

 
CFRTP

CARMIX CF mm

 
 

 
CFRTP

IH

 

 
IR 200

CF

 
5MPa

 

 
( ) ISO-68 54MPa

70W/m K  
 

[MPa] 1,2,3,4,5,10 
[ ] 180 200 

 1,2,3,4,5 
[ ] 10 10 

A4,30mm 
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NTT-AT ( )  

 
 
 

 

 
 

1
1,000 cm2 250ml LDPE

1 : 9 200ml
30 200rpm

MW-YS
ICP / OES Thermo iCAP6300

ZA3000 11 Al Ca Cr Cu
Fe K Mg Mn Ni Na  Zn

XSTC-125 SPEX

Acid 
Soluble Metals ng/cm2 1   

2

A B C
11

n=3 1  

 

B A C
C

1/3 Ca
Na 2.8 4.5 ng/cm2 2.8 12.1 

ng/cm2 A Fe 4.8 ng/cm2  B
Mg Mn 1.3 ng/cm2 14.7 

ng/cm2 1.0 ng/cm2

 

C
2

1 + n=3
 

 

1  2.1 ng/cm2

2.4 ng/cm2

 

 
 

 

1) 
Vol.24 No.9 59-61 (2014)

2) 
25

 

23.5
28.6

7.7
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40

A B C
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/ c
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2 
)

7.7

5.6 5.3

0

2

4

6

8

10

1 2 1 +

(  
ng

  /
 c

m
2

)

49



( )  

 
 

 

(CFRP)
CFRTP

CFRTP

CFRTP

 
CFRTP

 
 

 

CFRTP

1 6mm 50mm

CFRTP 2  
 

 
2

 
 

6.0mm 2

200m/min 
0.08mm/tooth 
6.0mm 
0.2mm

 

1440 kg/m3 
215 MPa 
30 wt% 
PEEK

 

 
 
 
 

 
 

 
 
 
 
 
 
 

( 2m)
 

3 2m
(Ra)

CFRTP

1.0

 
 

 
CFRTP

 

  

   

Ra 0.91   Ra 0.79 Ra 0.98 
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( )  
 

 
 

 
 

 

 

 

 
 

 

SKD11
1  

 
X XPS

 
 

 

1
10mm

 

2

XPS 2
1 F Ca 2 Si

 
 

 

 
 

  
 
 
 
 
 
 
 
 
 
 

 

Ca F Si 
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( )  

 
 

 
 

 
 

 

1

 
6in1

IPM Leg1 Leg2
Leg3

 

 
 

 

Leg F.B

1 PWM

PWM
 

 

 

Leg1 Leg2 PWM
90 PWM

PI3
Leg1 Leg2

Is×1/2 1/2
1/2

Is Leg1 Leg2
PWM

2
 

 
 

PWM
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10

10UP

 
 

 

 
29m3

9.7m2

6 7.3m2 4.5

1 JIS
 

LL( )-3 LH( )-2

1
 

 
 

1

2 3
A

125Hz
250Hz

B

63Hz 250Hz

A

 

A 

 t.15 
 t.12 

  
t.20

B 
 t.15 

  
 t.28 
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26

650

2

20

1 70 5

1

26 6

74%
82

60%
58%

120 30

0.5%

120 4
10%
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CFRP  
 

 
 

CFRP,CFRTP

 
 

UD F63438-05P
CFRP

1
9

15mm 100mm
3  

CFRTP

CFRTP
144

1
2

PPS

 
 

CFRP 1 2
1

CFRP R

2

1.6kg
0.8kg

CFRP PR
 

(MPa) (MPa) 
1 0  0.5 1765.4 
2 0  1 1927.3 
3 0  5 2136.9 
4 0-90-0-90-0-90-0-90-0 1 1406.3 
5 0-45-90-135-0-45-90-135-0 1 1124.2 

(MPa)
1-1 

CF PPS 
525.8 

1-2 730.9 
2-1 

CF PA66 
432.4 

2-2 635.8 
3-1 

GF PA66 
321.6 

3-2 403.8 

1.6kg 0.8kg
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 UV-LED  
 

 
UV-LED

 

UV-LED

 
 

 
901 YPD 28 2

1×107cells/ml
8ml 60mm

UV-LED
280nm

50mm 4
12.5 M YPD
28 4

 

200

 
 

 
280nm UV-LED

40 50%
50mm 4

UV-LED
 

1915

161 1
3

901 (K-901) 3

4

3826 0.2ml 4067 0.4ml
3643 0.2ml  
 

 K-901 3643 3826 4067
(g) 5.1 5.0  5.1 4.9 

(ml) 3.0  2.8 3.2 3.4 
(ppm) 

 45.0  39.3  45.5 42.5 
 2.7  2.7  2.4 2.9 

158  122  116 150 
 0.9  4.5  5.4 3.9 

 
161 200g

2
3 901

3826
12 4067 6 3643 5

18%
4067 1

3643 3826
1
  

 

 K-901 3643 3826 4067
( ) 28 29 29 27 

(g  58.7  58.6  60 60.6 
(%) 18.2  18.3 18.0 18.1 
 0.9  0.4 1.3 2.0 

(ml) 2.3  2.0  2.3 2.4 
(ml) 1.1  1.1 1.1 1.0 

 (ppm) 
 114  74  48 56 

 4.6  2.1  1.6 1.9 
168  127  106 134 

 1.1  5.9  13.5 6.5 

 
 

280nm UV-LED

3
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1)

2)

3)

 
 

( )
Z-5000

Cs30 g/ml

5  
10

 
3ml 50 g/mlCs 5ml

0.075mol/l (K
2.5mol/l) 3ml 100ml

(=( / )×100)  
 

 
1

K 0.075mol/l
1/3 1/4  

2.0L/
 0.075mol/l

1/2
2.4 2.8L/

 
2

100
100

2.0L/
220

191
2.6L/

148 123

2.8L/
 

 

 

 

 

 
 

 

 
 

1)
p.70 ( ) (1972) 

2) 25
p.57 

3)
(Bunseki Kagaku) 62 37(2013) 
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C h
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1
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35  

 10 L a
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46 2mm
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