494 55% 65 (2003)

aF
R E

£ E M %

7z & R OO OO
3

GIHI LR O B A (2B A R

—HE0 o S LERMMEAH L HE T L ADOME—
A Study on On-machine Resharpening of Cutting Tools
—— The Process Development Employing Composite Electroplating and Electrolysis —
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1 Concept of on-machine resharpening
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%1 Nisulphamate plating bath

NiH,NSO,),4H,0: 450 [g/L]
Plating bath NiCl, : 30 [g/L]

H,BO, : 30 [g]
Bath temperature | 333[K] {60 [°C]}
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42 Masking for cemented carbide tool
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3 Hardness of plated Ni-P alloy layer
# 2 Ni-P-SiC plating conditions
Ni(H,NSO,),4H,0: 450 [g/L]
NiCl, 1 30 [g/L]
Plating bath H PO, 1 20 [g/L]
H,BO, : 30 [g/L]
SiC(GC#2000)  : 400 [g/L]

Bath temperature 333 [K] {60 [°C]}

Cathode current

2
density 40 [A/dm?]

Plating time 60 [s], about 6 [um]

thickness
ecimen .
?gemcn i carbide TPGN160304 (HTi05T)
1001} (Mitsubishi Material Co. )
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4 Method of Ni-P-SiC electroplating
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K5 Ni-P-SiC plated cutting edge

3 Cutting conditions for Ni-P-SiC plated tool

Workpiece S45C : $139 [mm], t2.5 [mm]

Ni-P-SiC plated tool
Rake angle : 5°,Relief angle : 11°

Tool

Cutting speed : 10 [m/min]
Cutting Width of cut : 2.5 [mm]
conditions Feed rate : 0.1 [mm/rev]
Time : 15 [s] , Dry cut
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Feed direction

6 Method of cutting experiment
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9  Flank wear of Ni-P-SiC plated tool
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# 4 Electrolytic etching conditions for Ni-P-SiC plating

SO, : 8.8, 25, 44, 73 [wi%)]
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Voltage 6 [V] (constant)
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10  Effect of H,SO, concentration for etching rate
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11  Stripping Ni-P-SiC on cemented carbide tool
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12 Processing time for removal of built-up edge

ol 1 2 3 4 & & mm

um Length = 808 mm Pt= 14 um Scale = 20 um

13 Frching depth after 10 cycles (25 % H,SO,)

Q 1 2 3 4 & mm

UMW Length =593 mm Pt=9.25% um Soale=20um

14 Etching depth after 10 cycles (44 % H,SO,)
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15  Comparison of new tool with resharpened tool

#5 Required time for resharpening processes

Process Time [s]
Electrolytic Etching 30
NaOH anodic electrolysis 30
Ni Strike plating 60
Ni-P-SiC plating 60

Total 180

6. 5 h W K

WETOUWH TEFAZERT L2012, BEDo S
FABLA-TERBE O X2RET L. Z0ORLUT
IR

1) Ni-PSiCHEAED > XEXBHELE LIIFBEE T,

TR X DM EIEITTRECH L T L HERR L 72,
2) BERFEEIZ XD Ni-P-SiCE% 20 pm/min Bl E O
THET L LPTEL.

3) BABOTEIC L 24T TIE, BEFECRE
BEHEOFETIR N Do/,

4) BEED - & L EBMAEIC L 5 TEROFA S H
TITR 5.

SHOBEL L TUTOAIBT LN,

1) BEED- SFEOREL

2) BEMF ORFERS

3) B lLEARBEOEEL

(20034E9 B 9 %)

2 ® X ®

1) AR A& L, BE XL, UHTEOR AR
W AEZE, 2003 EERELFAEREMBEESERR
4, (2003), p.141.

2) AZ X, B K, RABEE—, KEERE, EHIESE,
S V— AL A FEE D - EHIF O TEL &B R
W, 28, (1977), 508-512.

IR R e a n aRin|

39



