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A Study on Characteristics of Die Finishing
Using Conductive Elastic Tool

Chan Hae Hwang*, Dong Jae Lim*, Hae Do Jeong“

ABSTRACT

The finishing process for dies and molds is an important process because it has influence on final quality of
products. And it is difficult to automatize finishing process so that the process has depended on expert's skill until
now. However, recently a study on development of die automatic finishing machine has been progressed, and
actually this machine is applied to fabrication of die. But the research about tooling system is not enough and
finishing tool must have high machining efficiency and adaptability of curved surface. So, this study investigated
the application of conductive elastic tool which is composed of metal-resin bonded pellet and elastic backing
material. The metal-resin bonded pellet is used to finish the surface by conventional mechanical grinding or
electro-chemial grinding method. And elastic backing material is used to follow the curved surface. So conductive
elastic tool has long lifetime, uniform removal rate and adaptability of curved surface.

Key words : die automatic finishing machine(Z 3 =} % w}7]), electro-chemical grinding (3] 4}, conductive
elastic tool (=74 ¥4 F7), metal-resin bonded pellet (W 2-#|ZE= W),
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Fig. 2 Concept of die finishing using conductive
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Table 1 Specification of finishing pellet

Bond material Resin powder (phenolic resin)
]
:m'shing abrasive Diamond(GE RGV)
CBN (GE TYPE-1)
s | st
Load 300~ 500kgt/caf
Concentration 75(3.3ct/cm)
Size O/D 5mm, T 8mm
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Fig. 4 Photographs of conductive elastic finishing
tool
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Table 2 Experiment conditions of finishing process

El?ctro‘- Ct}emlcal Mechanical
Grinding Grindin
(12A, 500us) ne
Spindle
speed(RPM) 800 800
Feedrate 1000 1000
(mm/min)
Load
(N/ex) 15 15
Finishing
Number 3 3

99

Modif ind profile
5. 880un

5. B88un

4. 397

Fig. 6 Modified profile before
(Rmax 5.752um)

machining

Modif ied profile
4. 080un

399. Sun 4.397um

Fig. 7 Modified profile of electro-chemical

grinding (Rmax 2.145/m)

THodified profile 1
4.9008unm
6-900un o8 2um ' 4397w |
Fig. 8 Modified profile of mechanical

grinding (Rmax 4.852ym)

Fig. 9 Photograph of curved surface specimen
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Table 3 Experiment conditions of finishing process
Fig. 10 Modified profile of cutting surface

Grain Finishing Finishing | Finishing
size condition number time #100 #200 400 #1000
N pansl  pun?  passd ) pust  pam2 | pessl  pas?  pasd | pami  pase2 |
Spindle 1400 _
Speed(rpm) 12min H
1 | #100 | Feedrate 3 %
. 100 15s £
(mm/min) b
Load(N/cr) | 20 £
Spindl g
PIndie: 1 600 2
Speed(rpm) 8min g
2| #200 | Feedrat 2 £ —

# eedra.e 100 10s 5 of . |
(mm/min) -5 . 1 : . L —
Load(N/ci) | 15

Spindle 1400
Speed(rpm) 4min Fig. 11 Relation between grain size of finishing pellet
3| #4007} Feedrate 300 3 65 and surface roughness
{(mm/min)
Load(N/cw) | 15
Spindl
PIae: 1 800
Speed(rpm) 8min
4 |#1000| Feedrate 2 -
. 100 10s -
(mm/min)
Load(N/cit) | 15

ArEE F7 HEYAN(grain - size)d] IA7)E
#100, #200, #400, #1000°]c}, 7}Fd AjHe W
AA71E Rmax 38346m0]™ 71F A profiled
Fig. 109 YJehidd. 53 3571 F71ed

g BHAA= Aa 9ojh on X (grain size Fig. 12 Photograph of finished die surface by
vl oA d4E 7EEYE AFJY & F conductive elastic finishing tool(Rmax 0.1zm)
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