FALIHAA A23d A12E (2006 129Y)
Journal of the Korean Society for Precision Engineering, Vol. 23, No. 12, December 2006

1% i8S o|Bet g agN Mok
H25: Atet 33 A 7t =249 dF
Lolelt, RS, oI, FEY™

High Speed Machining Considering Efficient Manual Finishing
Part II: Optimal Manual Finishing Process and Machining Condition

Min Tae Kim”, Sung Uk Je', Hae Sung Lee"" and Chong Nam Chu™*

ABSTRACT

In this work, optimal finish machining condition considering total time for mold or electrode manufacturing was
investigated. First, manual finishing time according to the machining condition was analyzed for the work material. The
effect of runout and phase shift of tool path on surface finish was also considered in those analyses. Secondly, optimal
manual finishing processes were determined for various machining conditions. Finally, finish machining time and
corresponding manual finishing time were taken into account for the estimation of the total time of manufacturing mold.
Though small feed per tooth and pick feed reduced the manual finishing time, the finish machining time increased in
such conditions. With a machining condition of feed per tooth of 0.2 mm and pick feed of 0.3 mm, the minimum total
time of manufacturing mold was achieved in our machining condition.
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Table 1 The properties of C12200 (1/2H)

Ingredient Cu: 99.9%, P: 0.015~0.04%
Elongation at break 15%
Hardness, Vickers 75~120 Hy
Tensile strength, 245-315 MPa

Ultimate

Fig. 1 HMV-2 Micro Hardness Tester
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Table 2 Wear coefficient and CSR of C12200 (1/2H)

Manual CSR [um] Wear
finishing tool | 50 strokes | 30 strokes | coefficient,
Sa’;i‘;?)p T 0465 0.531 | 6.361x10°
Sm;i‘;:per 0.245 0.288 | 3.836x10°
Sa’;‘;’(’);per 0.184 0.200 | 2.362x10°

Fig. 2 Form Talysurf Series 2 measurement machine
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Table 3 Possible manual finishing process after High

Speed Machining
Process 1 Paper #800
Process II Paper#400 — Paper#800

Process 111

Paper#600 — Paper#800

Process IV

Paper#400 — Paper#600 — Paper#800

Fig. 3 ol Table 3 o AMAFEAHAA G AFE
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Fig. 3 T/C according to unit RV,y in each manual
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Fig. 3914 T/C 9] & & #HA = ste A TH
o] F(C12200) T Aol 7 A&HQY
TR wetA &9 BFEH7E 0~4.236pum <
AR Process 1, © 9 FRI7L 4236um Rt
2 %= Process 11 7} 7}& E&2Q AMAMEA o)
d4. g, A A @goy, @Y AFES
7} 13um 2o} 3A 9, Process IV 7} /M4 &8
2Ql AMdF Aol "ok

Table 4 ol & 4719 AMEEA A4 48299
Al 1Rl AAF FAMFEA wE gy &
TR W N 2 AFZHY BAHRE A
YelJISlch Table 4 & F8) #21(C12200) 39
D&EFAME ¢ AFEAYI) 13um € 27438
A @7 W&o AMFEAH F Process | =X Process
7 28%8E FAY 4 Ac}. Case VI 2 Case
X & AHEE & 713719 71 23¢ "oy
v ¥Hfelnz A¥ ZAHE AAEFA Fgod,
g3 &M Az o5 dAE.



A - ARG - Ay - FF

g

FEAHLFEIA A3 A12E

Table 4 Unit RV oy and optimal manual finishing process ~ &X° T@37] ¢a 7t T #45E 73 W
in each machining condition for C12200 molds Egof ol olzidt sFEA Fe AR 4w
i 3| 4 4 A7
Analysis Uﬂit RVAM [um] f(_l::’ﬁ;ll:l:l manual 2(-l —O—‘i 3“ = 0] '6‘-O—§ o] —r‘o'] 2] L]’ il = 7}' ) o” }"’
g process = 2 ARE o4 ES) u$ wan 22 JF
Case | 1.04~1.67 I 2] 9= 7z olgdxel T ALT gt)
Case II 0.81~2.08 1 waly 7FEAIZE] AAAl olE maEsol #T).
Case I1I 1.34~2.60 I E MR G A2E HEAL it st
Case IV 1.82~4.68 Torll N ?@QE %L““:‘?—‘ EM"} T e i]°}‘r°ﬂ
[ 1ol o A EaSi e} = AR . Fig.
Case V 2.54~5.4 Torll S Aselnz 44 - e A7 % Sl Fig
4o 7+E8A v ARE dAlsAh
Case VI 2.42~7.59 Torll
Case VII 3.23~8.33 Torll Table 5 Time comparison of cutting path and non-cutting
Case VIII 5.05~12.9 I path in finish machining 10000 mm?
Experiment | Unit RV 4 [ptm] Optlrpal manual . Cutting Non-cutting path only
finishing process Cutting th onl [min] (%)
Case | 1.66~1.97 I condition [pa, ]O?y);
min (] H H
Case I1 139~1.94 I Experiment Analysis
Case 111 2.01~2.63 I Case ] 25 (100) 21.7 (86.8) 21.7 (86.8)
Case IV 3.05~3.85 I Casell | 12.5(100) | 21.7(173.6) | 21.7(173.6)
Case V 3.76~4.88 Torll
Case 111 8. 0 12. . 14.47 (173.7
Case VI 3.76~5.02 Torll e 33 (100) | 12.2(146.5) {177
Case VII 4.5~5.73 I1 Case IV 5.56 (100) 12.2 (219.4) | 14.47 (260.3)
Case V 4.16 (100) | 9.22 (221.6) | 10.85(260.8)
3. DXVIEE ol 8% FE MAAZH
Case VI 4.16 (100) 12.2(293.3) | 14.47 (347.8)
3.1 D57tE AlZt
ninEe ogw ABEAe Ba pa g | SV | 31250100) | 9222950) | 1085(3472)
X = (5| o 7.36
A7hgos o]Fofynt of F FA A FANTL | cpevin | 2 (100) 3. (3@ 8.68 (434)
HZHEW HA4D 522 AMGTARA 9%& Estimation
3 o o)z 6.13
I wod, dNMOR AFMIS DAIED | x| 139 100) 3G g 93 5200
NZg F 9\1‘4 getr & =gdME FAF Estimation

AIZERE 7L A Tl X2 g3 }3'15}.

Table 5 o= A 1 FollA Algtd zZhzhe) Har)
FTZHALE 10000 mm? HolY FAEE NI 9
7} 34 %E 7 Z(Dead path)E AT 7AFAIL
I 2ge HFATE A4 JeRA

3.2 7t85lX| Y= & E(Dead path)

Table 5914 7FFAIZME AT © J1FskA @
7 Z(Dead path)E ¥ F27|A F5
A 7}FFHNM old Azrl F8Y F oo
AEANRY o HEoldol Y, AFHH ol%

go rlo |r

41

Tool path of ball end milling .-

Dead path: dashed line D

Acceleration path ——.."
g
Cutting path: solid line

Deceleration path

Fig. 4 Dead path in cutting process
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Fig. 5 Time variation of manufacturing C12200 molds
according to runout in proposed machining

condition
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Fig. 6 Time variation of manufacturing C12200 molds
according to machining condition
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