
 

 
 

*1 *2 *2 *3 *3 *4 
 

 

Establishment of Next-Generation Needle Punch process Conditions 
 

Chiaki YOSHIMURA, Tetsuya IGARASHI, Masaaki FURUYA, Yasuhiro YAMAZAKI*1, Kensuke EGUCHI*2, 
Mitsuo HIRAI*2, Akihiro WATANABE*3, Ayami OOTAKA*3 and Kanetsugu WATANABE*4 

 
 

 

64

127 69

20

 

 

1  

 

19

 

20 19

150

75mm

 

21 22

180rpm

1000mm

 

 

2  
2 1  

22

 

1  

1

 

2

 

1 3.5kg

0.6kg  

*1

*2

*3

*4



2

 

2 2  
0.5mm

H22

1.0mm

0.6mm

 

H22

3  

129.0mm 103.6mm

25.4mm

 

 
 

 
 

3 - -  

 

2 3  

4 10mm 15mm

 

 

 
4  

 

2 4  

128

1 64

180rpm 6 / 17 / 30%

2  

5 16

4

5  

 
 

5  

 

6

 

7 127

 

 



 

6  

 

7  

 
2 5  

10

H22

 

16m

OS PC

 

OS

Microsoft Windows Xp 16m

Microsoft Windows 7 99m

 

 
8  

8  

3  
3 1  

9

 

  
10mm 5mm 

9  

 

3 2  

10  

 

 
 2.0mm 1.5mm 1.0mm 0.5mm 

10  

0.5mm 1.0mm 1.5mm 2.0mm

2.0mm

2.0mm

 

 

3 3  

1

0.5mm



 

4 6 8 10 12 14

6

11  

11

69  

 
11  

 
3 4  

12

 

 
12

 

 
 

4  
 

(1)  

64

127

 

(2)  

 

(3)  

69

 

20

 

2011-283032

 

 

 

 
1) 2

22

P65-69(2010) 

2)

21

P63-68(2009) 

3)

20

P29-33(2008) 

4)

18

P25-28(2006) 


