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Study of plunge milling technology with the application
of mold machining of camera shell
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School.
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3 Department of Mold and Die Engineering ,National Kaohsiung University of Applied Sciences.

Abstract

In this research, plunge roughing tool path designs of different software (Pro/E and Power Mill) had
been evaluated based on the rectangular and the triangular path calculation criteria. The cutting
results of the traditional Z-plane and the plunge roughing were compared. Design of experiments
(DOE) method was adopted to find the better tool path designs and cutting conditions of both
roughing methods. Finish cuttings were also taken into consideration to obtain more complete
efficiency comparison. Aluminum alloy 6061-T6 was adopted in all of the cutting experiments t.
The better material removal rate was obtained under the condition of plunge feed rate 610 mm/min,
4200 rpm, step distance 16mm, and spiral tool path design. The cutting simulations also showed the
cutting efficiency of plunge roughing is increased with increase of cutting depth with respect to the
Z-plane roughing. The relocate tool path proposed in this research can also improve the cutting
efficiency.
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Pro/NC PowerMill

IS TOIRIEE | MERRE | UREE | MNERE

(mm) (mm®/min) (mm) (mm’/min)
13 1731.12 16629.18 2917.16 13779.00
14 1725.55 13363.34 1034.15 16110.14
15 1429.31 16006.85 2104.49 17355.40
16 1402.88 15622.38 2302.56 16408.71
17 1428.76 15985.95 1773.07 17158.76
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1| BT 4 5 800 160
2 | B S 10 | 960 290
3 6 20 | 1200 440
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FON N 18 M BB R
A|B|C|D|E MRR S/N ratio
LTI 1|1[1]1] 2467.255 67.844
2(1(1|2(2]2]| 5797.015 75.264
311|133 (3| 13711.25 82.741
411(2(1]1]2]| 5442.297 74.715
50112223 | 9637.293 79.679
6 |1|213|3[1] 6128.483 75.747
7111311121 3045.698 69.673
8(1(3]2|3|2| 6991.521 76.891
911|3|3|1|3| 16558.01 84.380
1021|133 7901.506 77.954
1121|211 3920.409 71.866
1212(1]3]2|2] 10489.93 80.415
1312(2]1]2|3] 9442.850 79.502
14)21212|3|1] 4741.791 73.518
15121231 |2] 12287.42 81.789
16{2(3|1]3]|2| 6844.072 76.706
1712132 1|3| 13053.71 82.314
18{2(3(3]2|1| 7857.062 77.905
a
sy Sa) T 7

A T k(AT BERX)
B : 77 #E(4mm ~ Smm ~ 6mm)
C: yHREGmm ~» 10mm ~ 20mm)

D ! X b4 :%(800rpm ~ 960rpm ~ 1200rpm)

E: # 4 £ (160mm/min~ 290mm/min ~440mm/min)
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A|B|C|D MRR S/N ratio
111111/ 12257486 81.768
21112121 2]20025.434 86.031
3111333 ]|25325.613 88.071
412111213 24050.059 87.622
51212 3|1 | 14471.937 83.210
6 231220259485 86.132
7131132 15239.053 83.659
813 |2 |1 3| 23242.067 87.325
9131321/ 19819.719 85.941

o N Can 5
86 ”@ 35 sjé /
8;L | 85.29 : 3435 85.08 84.98 @
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D : #4 £(270mm/min ~ 420mm/min ~ 610mm/min)
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REERUIA - HEEUIBIR AN TR A ERRERTR A A 2 - AR B R ER Y
BURYLLE T - 5 DA AN TR 1.00 » AIESERLIN T B KRR — M0 T - DO ik
RN TATRA IS, - 20 A — AN T > RIS A sy RILEC N T HRs P b s
[FIARHIE - HAERIRERIZER o 10— AN T sk i TR B s R AlE e

7N e

)\ B~ b GERIEIE LR
Tk — % ek RN TSRS
s BEEfE(mm’) | 64092.4 | 53844.7 —
7| IR (min) 3.00 1.9 60.25min
E‘ Mﬂf?ﬁ’%i&g 21364.13 | 28339.32 gk
“~|  (mm’/min)
MRFEERFRLLE | 1.00 1.33 59.15min
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M BafE(mm’) | 239531.3 | 225906.2 — ik
i FEEfi (min) 8.77 5.25 63.12min
FEI
P AL >_£<‘

’% Mﬂﬁ?ﬁ’%ﬁ” 27312.58 | 43029.76 SR
H |  (mm’/min)

PRI ERR LR 1.00 1.58 59.60min
\ BiiefE(mm®) | 488169.1 | 406609.3 — i
S
%_g HEE [ (min) 8.03 8.03 116.8min
% MY >—Z<‘

H Mﬂ?@* 2778424 | 50636.28 gL
(mm”/min)
MRS ER R LR 1.00 1.82 107.26min
0 DI T AR RIS R <1.00
o R |

(a) — T ¥xma (b)) HélamT¥x

[l J\ — MR T EESER IN T2 AP5E B
=~ SR TR R BET

MIAEEEER ST Falt T AR R RAE (o A s T a] DU S UIR - AR e
— DU T AR U Y S B PRSI LB R - HLRF Rl ry a7 iR LR R -
HA R B G A A RIS )] > NI 7SN T AR - HiemEFT 2.9 (%
HIREERE > HIF NS Re E A RCRAVEG YIRS REER] - RN TR DI PR SER > H
SERCRANE S LATR -

T EAHINT ~ RN T Bk R ELgsk

—INT | FEEEINT | RS T
%@Mﬁﬁgﬁ 64092.4 53844.7 64848.8
(mm °)
FEEFH (min) 3.00 1.90 1.16
MRR(mm*/min) | 21337.88 28337.8 55584.72
FESE TR (K) 29 27
R (%) 1 1.48 2.9
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