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A Study on the Intergrated Finishing Characteristics for
Dies and Molds

Jun-Min Park®*,

Hae-Do Jeong**

ABSTRACT

Automatic finishing process requires the development of high efficient and precision abrasive machining
method for dies and molds. This study describes the evaluation of the finishing characteristics, such as
surfrace roughness, topography and material removal depth of the electrolytic mixed abrasive machining
methods. Experimental setup is composed of 3 axis machining center, a newly developed finishing attach-
ment with constant pressure, electrode and electrolytic bath. Finally, we achieved a successful result that
surface roughness is 0.01m Ra and material removal depth is 120m using electrolytic(0.8A, 30V) mixed

abrasive (#400 CBN, #320 SiC) machining method.

Key Words : electrolytic mixed abrasive finishing(A#1&§ 4#2v}), 3 axis machining center(3% #AI'dAH),
finishing attachment(@ 7} &%), finishing charateristics{ @ *H5-4)

.M &

A2 a7bgrle] S4o2 AF a3y Ae A}
Fstet ol 339 A5Art 7l dig 9479 F
840] 2 FUld 7tz o 3872 doiA AR
ot 339 dvirlge] FHEY (Surface integrity) &
PFA717) A AT A doh A A0 T B
vl 2 A Jon, F3e] FREY Y
7 5Al AAEEE F7H717] A% a3t AP Fo
o Aut3R & AANEY] vlA g SAoln A FHA

14

7+l 30%~50%% Aeamr, A FFATY B2
1349, 2FAS F3Ae7hee] dig A7 F849]
Az Fdd7tn o B3 dAnpgge fREe 1%

U3 93 o] FJABZ g 3PS %—3— AdA
< 23 7H3E] A e Asste Y e7E UG
AR ogt,

2 d7dMe AnpEstE Astd @A AATF
de] B e 3% wAAEE olgstn, dnt
AttachmentE 70'%3te] Z3go2H, FHAus} 7}
FA=E A Fant




339 FEHA A15P 223 (19981424)

a2z, dele 358 2 2EFAEE =28 9aio
13924 (Bonded abrasives)® %+ CBNZEH A%
YAH(Free Abrasives)?l SiC(#320)& o]&3to] As)
EqAntE Azsit. Eddind e Ad493s ¥
HAA)(Surface roughness), ¥ ukA % (Material
removal volume), ¥v}7}-24 8] (Finished surface
topography) & £33 Hr}sla naiglct.

2. =gieintel Az|

it o2 9A71g(Abrasive Machining)e @4
(Grinding)® ¢vH(Finishing)2 W¥¥d. d4ae
T 1P YAE o] 43ld 4A o]$2£%(Constant
feedrate) 2 A A 71gste v, dole 49 259
A2 43 43 (Constant pressure) &2 AA 71gs}
€ 7Feolgte 28 + .

2 =24 958 2FAAdrtE e, Y 2 &
24 5o A@A7} YAE 2T Feld £ 5L o] 43}
o dFE 4 A7 FARez Aulstie o)t
a2 n Adrhe 2AAL g 27 22 (+)
R ()REE 928F F, 5440 59 NaClF 84S
&2 2o}, 7138 XA ¢ 47) 384 (Electrochemi-
cal 22 A|Ase drebiyoltt, T IA +AH-4) YA
dute LEH AHYAE FHE £ A (EH)E 3
o835t AN g AR oz dAvlsle why
olth. & =M dFde Bgdnt(Integrat Finish-
ing)e AAEFYAAY (Electrolytic Mixed Abra-
sives Finishing : EMAF)o]t}@

E7he) dele /MBS $E(+) |, 278 23(-
Jo® 83, Aaldd] AHAFE 52 st 29 7}
TES Ad o2 SE(EH)HA de ARy
A<} old SiC(#320)9) A#AelAz} 4 A2
A9 pickFHE AdH ez AAdA "} A2 2
N7EE Ar1ge 423 7147 AAY A5ET
(Synergy effect)ell & AASES Fstn, 33
A o8 FAAANE FAAA YT 4
Aem® 1 /g EE Fig.lo] VR,

5, B¥dvke 229 3AYH AxYq 3 siste
2 A& ARz Askgael 228 EUA As)
TR @7tgT, WES AREL A9 s g1,
ol F Aol EATOER AHYAtY] FRE
& 73 Fe nAR Aotk &, 7)o mAYA} A

15

T 7R Ho, A 848%E 2o 4
HE 710E £ A% F, ARAAG 2 A
€ H9H22 713 e Rolt. T8 £5HY
12 2 3FAAHCBN)IEAE 290 BN 9 AALE
= R =R

e oy

g1
]
&

)=}

Electrode(-)

Bonded abrasives(CBN)

Free abrasives(SiC)

Electrolyte Flow Workpiece(+)

(NaCl+H, 0)

Fig. 1 Concept of die finishing using EMAF method
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Fig. 2 Experimental setup
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Table 1 Experimental Conditions

workpiece STD 11{JIS SKD 11)
wheel grain size | #100,#200,#400,#800 #2000
electrolyte NaCl 20 wt%
current 7A
puise width Ton - 20S , Ton : 28
Spindle rpm 800
load 19.5 N (6.5N/ar)
teedrate 200mm/min(0.25mm/rev)
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Fig. 3 Structure of cast iron bonded CBN wheel
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Table 2 Conditions of cutting experiment

spindle rpm 800
feedrate 400mm/min{0.5mm/rev)
pickfeed 0.5mm

cutting depth 0.5mm

Modif ied profile
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Fig.5 modified profile of cutting surface
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Table3. Conditions for die finishing methods

conditions

CBN wheel(loading :19.5N)
+electrolyte(NaCl 20wt%)

Finishing types
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Finishing {BAF)
Electrochemical Bonded
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( SiC:#320)
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Fig. 6 Comparison of surface roughness of STD11 generated
by five types of bonded abrasive mesh size
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Fig. 7 Comparison of surface roughness of STD generated by
four types of finishing method
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Fig. 8 Surface roughness changes by spindle rotation in EMAF
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Fig. 9 Surface roughness changes by finishing pressure in EMAF
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Fig. 10 Comparison of surface roughness of STD 11 generat-
ed by EMATF for four types of pre-cutting surface
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material removal volume
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Fig. 11 Comparison of material removal volume of STD11
generated by four types of finishing methods
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Fig.12 Comparison of finished surface topography generated
by four types of finishing method
(left:micrograph,right:profile of surface)
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