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Digital Shibo Manufacturing 

using Sinker Electric-discharge Machining 

 

TAKESHI Wago and SEIKI Chida 

 

To investigate the applicability of sinker electric-discharge machining to digital shibo 

machining (i.e., digital surface texturing), shibo (i.e., texture) patterns are classified by the 

size of the shibo bit (i.e., texture element). In particular, the effect of pear skin (satin-like 

surface) of steel is examined for an extremely small shibo bit. In order for the shibo bit to 

not sink into the pear skin surface, a certain height of the shibo bit (PV value) must be 

maintained on the electrode of the sinker electric-discharge machine. Finally, the threshold 

size of the shibo bit is found to be at least 54.5 m. 

key words: Digital shibo manufacturing, Sinker electric-discharge machining, Pear 

skin, Shibo-bit height 

 

 

NC

 

NC  

 

 

 

 



 

 

 

EDSAN8E

1 1

X Y Z

0.1 m

0.3 mRy  

 

 

 

 

 

2 2

HSC55 Linear DMG/MORI

 

 

 

 

NAK55

 

 

3 8

3 4 5

 

 

1)

 

 

 

XYZ 300×250×250 mm

XYZ

XYZ 0.1 m

WEDG

SF

CAM

0.3 mRy

1.0 m

NC - Heidenhain iTNC 530

-

X  mm 450

Y  mm 600

Z  mm 400

A  deg +10/-110

C  deg 360

min
-1 28,000

mm/min 80,000

- HSK-A63



 

 

 

 

 

 

 

 

 

 

TM Triangulation method 

contour measuring machine 4

6 TM

0.1 m  

 

JIS

DSF600S_PU-FK1

60°

R2 m

7.5nm Z 5mm

7mm

0.8mm 5

Ra Rz Rt Rp Rv 5

Ra Rz Rt

Rp

Rv

Rz=Rp+Rv  

 

TM

7

8

9 10

PV Peak to Valley 16.4 m

26.7 m

16.4 m  



 

 

 

  

 

 

PV  

 

PV 54.5 m

47.2 m

PV 16.4 m

26.7 m PV

 

 

11

12

Rt18.5 m Rt29.8 m

Rt25.8 m Rt32.5 m

13 14

Rt PV

Rt PV

Rt PV

PV 54.5 m

PV

PV 16.4 m

29.8 m

PV 54.5 m

 

 

 

 

0

10

20

30

40

50

60

70

Ra Rz Rt Rp Rv

m



 

 

 

 

 

 (1) 

PV

PV 54.5 m

16.4 m

 

(2) 

PV

PV 47.2 m

Rt32.5 m

PV 26.7 m Rt29.8 m

 

(3) 

54.5 m

 

 

1) 100

1979 pp17-18. 

 

 

 

 

0

10

20

30

40

50

60

70

Ra Rz Rt Rp Rv

m

18.5

29.8

16.4
26.7

0
10
20
30
40
50
60
70

Rt PV

m

25.8
32.5

54.5
47.2

0
10
20
30
40
50
60
70

Rt PV

m


