TH24FE PIRH/E KANREXMFRIEL 52—

¥ 7 Iy 7 AO®EBERIINTEMN (5 4 #)
—N7 MABEREEEERIAE A VEREOMT —

AKILZE" « RFEHET - HOCRR - /A& T - Ay ep sk - e
W &Ry - UET - HRMEY - U R AERR S

Precision Cutting Technology of the Ceramics (The 4th)
—Cutting for a H-Coil Bobbin of Local Two-Dimensional Vector Magnetic Sensor—

Hiroshi MIZUE* - Hirotoshi OHTSUKA* - Kazuo SHIGEMITSU* - Tomokazu HASHIGUTI*
Tomoya TAKENAKA* - Shigeru AIHARA™™
*Mechanical and Metallurgical Engineering Gr.
“Electronic Information Gr. « *NISHI NIPPON ELECTRIC WIRE & CABLE CO.LTD.

Z B
AR E TIx, fROBEAELT Y FIATHEEZANTE b= LIS 2N TER, H 2 VBN T %
B, il XA ¥E Fa—TFy RBEAET KNIV, UL PEMTECR/ELZ PCDUBEM LA Y )
T RIANEHO TN I =TIIHT BN LERZITo7. P a=TZdLTE, Wind TEEMRLE
THENEL, TRI1IARSZY HaA LB 1 @0 MTBRERBICELRN 7. KB TIE, PCD T HoR/{E
FELOVa=T It R EOHEIZLY, PCD TEOEHEMILAK L.

1. XL®Ic (Fig. 1 Z2H). HBARIIUTDO LY.
ERERANEM SR OB R ICH > T, SRy - b > STFF IR YLK
D IEME 7R FFEDFHUIA R R TH Y, WU O - 2k
RO S 70 EOHEGAMEFHIT 27201, uhaA iz - il 32 N O T AN
EEHWD HFENREEIN TS, AIFETIE, BERO AT B TE—XDBRA
MEEZET D H A NOEMOREZEIMNTIZE Y M. c =R T T DM

BEROWEE DR FFIC AR O A, H =24 Lk
REDBENDOERFKR EFZ X H5NDH DT, ABHSOIIR
KoM EE BRICOIHIN TERZ4T> C& =, BIfT
X, WHIMZR hR_— bV a=TIIZERLT, U
A Y B TR CRYE L7 PCD TEAC X BN LER %
1Tot=m, TRHEMPENENRHLNE 272,

L7 > TAREE X, PO THORIEFEOLE, 1
MTEMEOEFERLICEY, TEOESEMbELE BT,

2. DAVHMENMIRASMEGEEOSREL
PCD [FHEMEWmA A Y NIEEOWEEZAH L Ty Fig. 1
2, BN D 2 LU EOBEEFL TS, iz, FFED
FERRENCE NG 2 ~Z BERMELS, Nq v F —0EEN 2.1 HEREEORE
WLV HBEMIAAETHY, LrbZiThsd. Zh TFAM Y —F Qun BB L0 == H-AE
ETUA YIREMN L ShEEREEE 2 HEH LT, N PEMER 2 T, [EHRREEE - Y IR LA E R DG S %
WCPCD ZHTH RU ez RIVEREL TE R, HE L=,
BET A THORE, BEHOR RIC X 28EROM AT S CRIEEARE (T R T B 2 pom LR, Bl 7
MR EEEMICEREEY A 7OMEBEEEERE LML AEE Lun BUT, FHEOMRY R UALE R DR E T

Chuck and rotary unit for W-EDM
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Table 1 Spec. of chuck and rotary unit for W-EDM
Rotational accuracy (Radial plane) 2um
Rotational accuracy (Axial plane) lum
Repeatability (Rotation) 0.05°
Repeatability (Counterrotation) 0.6°
Resolving power 0.05°
Number of revolution 0-125min™t
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Fig.2 High frequency induction heating unit

Table 2 Spec. of high frequency induction

heating unit

Condenser capacity 4.7u F
Diameter 38.0mm
Heating coil | Number of turn 10turn
Inductance H 3.0uH

Resonance frequency 40kHz

Source voltage DC 13.5V

Consumption current 6A

Heating time 30~35s

800 | | 80
5 ' 5
2% 600 |- Shaftedge// 60 25
59 8§
[Shart / o]
£ 400 === 40 E%
I AR
S 200 y Condenser —{ 920 <&*
50 / =)
n i N
0 0
0 10 20 30 40 50
Time (s)

Fig.3 Temperature of the work and condenser
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Table 3 Slotting condition

Slotting condition No No.6 No.7 No.8
Number of flute 2 2 2
Rotation (min'1) 5000 5000 5000
Feed rate (mm/min) 7.5 7.5 7.5
Depth of cut Z(mm) 0.1 0.1 0.107
Coolant Dry Wet Wet
Shape of neck Long Long Short
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(a) Face

(b) Peripheral cutting edge

Slotting length:15mmX1pass
Slotting condition No.6

Work piece: Zirconia(YTZ)

Tool: 2 flutes PCD endmill( ¢ 1.0)
Rotation: 5000min™!

Feed rate: 7.5mm/min

Depth of cut: Z=0.1mm

Coolant: Dry

(c) End cutting edge

Fig.4 PCD tool condition after slotting
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(a) Face (b) Peripheral cutting edge

Slotting length:15mmX1pass
Slotting condition No.7

Work piece: Zirconia(YTZ)

Tool: 2 flutes PCD endmill( ¢ 1.0)
Rotation: 5000min™!

Feed rate: 7.5mm/min

Depth of cut: Z=0.1mm

Coolant: Wet

(c) End cutting edge

Fig.5 PCD tool condition after slotting
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(a) Face (b) Peripheral cutting edge

Slotting length:15mmXx1pass
Slotting condition No.8

Work piece: Zirconia(YTZ)

Tool: 2 flutes PCD endmill( ¢ 1.0)
Rotation: 5000min™!

Feed rate: 7.5mm/min

Depth of cut: Z=0.107mm
Coolant: Wet

(c) End cutting edge

Fig.6 PCD tool condition after slotting

(b) Peripheral cutting edge

Slotting length:15mmx2pass
Slotting condition No.8

Work piece: Zirconia(YTZ)

Tool: 2 flutes PCD endmill( ¢ 1.0)
Rotation: 5000min™!

Feed rate: 7.5mm/min

Depth of cut: Z=0.107mm
Coolant: Wet

(c) End cutting edge

Fig.7 PCD tool condition after slotting
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New tool
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Slotting length:
15mmX2pass

(b) Face (Side B)

Work piece: Zirconia(YTZ)
. . Tool: 2 flutes PCD endmill( ¢ 1.0)
Slotting condition No.8 Rotation: 5000min1
Feed rate: 7.5mm/min
Depth of cut: Z=0.107mm
Coolant: Wet

Fig.8 Condition of the PCD endmill face

(a) Face (Side A)

Slotting length:
15mmX1pass
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Slotting length:

15mmX2pass
6p
(a) Start point (b) End point

Work piece: Zirconia(YTZ)

Tool: 2 flutes PCD endmill( ¢ 1.0)
Slotting condition No.8 Rotation: 5000min‘!

Feed rate: 7.5mm/min

Depth of cut: Z=0.107mm

Coolant: Wet

Fig.9 Condition of the work corner
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Fig. 10 Slotting length and width of residual work

Slotting condition No.6
15mm X 1st.pass

Slotting condition No.7
15mm X 1st.pass
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Slotting length: 10mm
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Fig. 11

Slotting length: 15mm (End point)

Work condition of slotting

Work piece: Zirconia(YTZ)

Tool: 2 flutes PCD endmill(¢ 1.0)
Rotation: 5000min™!

Feed rate: 7.5mm/min

Depth of cut: Z=0.1, 0.107mm
Coolant: Dry, Wet



