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Die Finishing Process Using Electro-Chemical Grinding

Chan Hae Hwang*, Hae Do Jeong"

ABSTRACT

This paper describes the characteristic of die finishing to obtain smooth surface using electro-chemical grinding
after cutting process. Electro-chemical grinding is possible under lower load and tool wear comparing with those
in the mechanical grinding. Conventionally, if the metal bonding material of the grinding wheel is directly
contacted with workpiece, the current is circulated without electrolytic phenomena. Sometimes, electrical discharge
ic occurred between tool and workpiece. To cope with this problem, the metal-resin bonded pellet was used in this
s'udy. This pellet is composed of optimal volume of metal and resin powders and its characteristics are changable
with the each volume of powders. Finally, high efficient die finishing is realized using metal resin bonded pellet
in electro-chemical grinding.

: electro-chemical grinding (% 5 ¢ 4}), metal-resin bonded pellet (& & J = =A@ Y),
die finishing (53 A v})
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Fig. 1 Electro-chemical grinding mechanism
using metal-resin bonded pellet
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Table 1

Specifications of finishing pellet

Bond material

Copper powder (density 3.9846g/cn)

Resin powder (density 0.5768g/cm)

Load 2~ 3ton/cm
Manufacturing 140~160°C
Temperature
Concentration 75 (3.3ct/cm)
#100/120, #200/230, #325/400
Finishing #1000, #5000
abrasive Diamond (GE MBG 620)
CBN (TYPE-1)
Size O/D 16, T9, I/D 8

Fig. 2 Graphs of metal-resin bonded

pellets

Fig. 3 SEM graphs for metal-resin
bonded pellet
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Fig. 4 Conductivity of metal-resin bonded pellet
with  several volume rates of metal and

resin powder
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Table 2 Cutting conditions of workpiece (STDI11)

Workpiece STD 11

1000 rpm

500mm/min

spindle speed

feedrate
pickfeed
cutting depth

0.5 mm
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Table 3 Experiment conditions of electro~-chemical

grinding
Workpiece STD 11 (HRc 27)
o #100/120, #200/230,
Grain size
#325/400, #1000, #5000
Electrolyte NaNO; 20 wt%
Current 12A
Pulse width T on off 104S
Spindle speed 1500rpm
Feedrate 1000mm/min
Load 20N/cnf
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Carbon blush
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Finishing Tool
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Fig. 5 Construction of die finishing

attachment
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Load 20N/em®

74 Grain size #100/120
Spindie speed 1500rpm
Feedrate 1000mm/min
Finishing time 5min 8s
T e 1018

Removal rate (mm®/min)
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Fig. 6 Relation between finishing current and removal
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Load 20N/cm*

Grain size #100/120
Feedrate 1000mm/min
Current 124

Finishing time 5min 8s
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Fig. 7 Relation between finishing current (pulse

width) and removal rate

Removal rate (mm “/min)
-

Spindle speed 1500rpm
Grain size #100/120
Feedrate 1000mm/min
Current 12A

Finighing time Smin 8s
T 108

20

Load (N/cm’)

Fig. 8 Relation between finishing load and

removal rate
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Load 20N/cm’
Grain size #100/120
Feedrate 1000mm/min
Current 12A

Finishing time Smin 8s
€, 10

Removal rate (mm “/min)

T T
1000 1500

Number of revolution (rpm)

T
§00

Fig. 9 Relation between finishing number of

revolution and removal rate

BB Eiectro-chemical grinding
[} Grinding

Load 20N/chn

Spindle speed 1500rpm
Feedrate 1000mm/min
Current 12A

Finishing time 5min 8s

Tonorr TS

Removal rate (mm a/min)

|

#100/120 #200/220 #325/400 #1000
Grain size

| IS

#5000

Fig. 10 Relation between of finishing pellet and

removal rate

—@ -~ Electro-chemical grinding
—@- Grinding

Load 20N/chn

Spindle speed 1500rpm
Feedrate 1000mm/min
Current 12A

Finishing time 5min 8s
Toar 1088

Surface roughness Rmax(um)

#100/120 #200/220 #325/400 #1000 #5000

Grain size

Fig. 11 Relation between grain size of finishing
pellet and surface roughness
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Sl ciectro-chemical grinding
1.2 [ Gringing
Load 20N/chn
o 1.04 Spindle speed 1500rpm
- Feedrate 1000mm/min
S oo Gurrent 124
o Finishing time Smin 8s
£ Tonert 1045
> 0.6
£
M 0.4
(&)
0.2 1
0.0
#100/120 #200/220  #325/400 #1000 #5000
Grain size

Fig. 12 Relation between grain size of finishing
pellet and grinding ratio
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Before finishing (Rmax 6.46um)
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Fig. 13 Comparison of ground surface between

electro-chemical grinding and
mechanical grinding
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Fig. 14 Photo of die surface finished by electro-
chemical grinding (Rmax 0.15um)
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