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Nopporn Bukwan 2007: An Application of Computer Aided Design, Manufacturing
and Five Axis Machine for Shoes Rubber Compression Mould Manufacturing.
Master of Engineering (Industrial Production Technology), Major Field: Industrial
Production Technology, Interdisciplinary Graduate Program. Thesis Advisor:

Mr. Chana Raksiri, D.Eng. 109 pages.

Currently, CNC five-axis machine is widely used to manufacture the complicated
mould in stead of three-axis machine, which can not perform in single process; the capacity,
quality and cost of process are the limitations of three-axis machine. This research is an
application of CAD/CAM for a complicated mould manufacturing of shoes rubber to provide
good surface roughness, high quality and high precision. The geometric parts of rubber shoes
were created for mould and die design, which tool path can be obtained by CAM software and

cutting code was then sent to five axis machine.

This research is approached into two studies, which are making a shoe rubber wood
model for rubber casting mould and direct making of shoe rubber aluminum mould. The results
show that the machining time of the shoe rubber wood model for rubber casting mould is
reduced 46.94% by comparing with three-axis machine. In order to make the shoe rubber
aluminum mould directly without casting process, Due to it undercut area in the mould that can
make difficultly processor for three-axis machine in one step then most of manufacture use
wooden for casting in order to get rubber mould. For the above reasons can show that the Five-
axis machining able to reduced 56.8 % of processing time by compare traditional mould

manufacturing process.
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M 95 Msnaae 1Usunsulaens Simulation

4.8 51918 G-Code 150 NC Ta51nsn (Create NC Program)

maan 1 uaaalisunsu g G-Code

¥oFua : uu'l¥ ( Wood Model )

nulE@uLuy : PC Milling -01

e 1Usunsy : A-01

1A
HAUN : 1

U 1 LUHY

1 BEGIN PGM ROUGH 20 MM

2 BLK FORM 0.1 Z X-200. Y-170. Z-60.
3 BLK FORM 0.2 X200. Y170.001 Z1.
4L M129

5 CYCL DEF 19.0 WORKING PLANE
6 CYCL DEF 19.1 A+0.0 C+0.0

7 CYCL DEF 19.0 WORKING PLANE
8 CYCL DEF 19.1

9 CYCL DEF 7.0 DATUM SHIFT

10 CYCL DEF 7.1 X0.0

11 CYCL DEF 7.2 Y0.0

12 CYCL DEF 7.3 Z0.013 ;



71

M35 1 (99)

So%ua1u : uu'ls (Wood Model ) W@ ULUD : PC Milling -01
e 1dsunsu : A-01 AR ¢ 1 U : 1 LW
14 LBL 170
15LBL 0

25 ; TOOLPATH : ROUGH 20

27L M128

28 M03 M8

29 L X0.0 Y0.001 Z11. A0.0 C0.0 FQ3

30 L X-112.366 Y-65.527 A13.989 C68.176

31L Z-19.91

32 L X-113.488 Y-65.078 Z-24.762 FQl1

33 L X-113.48 Y-65.018 Z-24.758 A13.99 C68.168 FQ2
34 L X-112.27 Y-65.009 Z-19.751 FQ3

35 L X-119.489 Y-124.34 Z-17.899 A15.124 C110.971
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HUYINgAY

rHnamuLYY : A20-01

IA389905 : CNC Milling

%

aq : Wood

%6&114 : Wood Model

IM38NTHIH : Nopporn B.

A

=

Dimension (mm.)

320

130 60
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A3 19N 4 l!ﬁﬂ\iﬁ’]ﬂﬂ1ﬁlﬂﬁﬂ\1uﬂﬁ’lﬁﬁ‘ll“lfu\ﬂullﬂﬂulﬂ

lusiemansesile

HuwwmmULYY : A20-01

%qm : Wood Model

ludeaun : MC -03-12

w3onlag ; Nopporn B.

[

1n394903 : CNC Milling Jer9) : Wood vanl : 10/12/49
Fugeu | wismunieaile 5180198AUDY MINBYN3 WL
1n304ile (mm.) szneunsesilo
1 1 End mill Flat @ 25 MC01001
2 1 End mill Flat @ 10 MC01001
3 1 Ballmill 04 MC01001
4 1 End mill Flat @ 3 MC01001
5 1 Ballmill @3 MC01001
6 1 Ball mill @ 10 MC01001
7 1 Ballmill @6 MC01001
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ANUFAAINT 518021989194 518013 doyamsdamon 1M
weu lalsunsy ms@euTlsunsy  1ATeIlB(mMm.) CS S F (W)
MINAAILITHEN End mill 150 3000 800 60
4 2 L
1$19991PFUNUNT 025
AU 1N NUUIADTA
v Y aaX .
NITNANIYITNI End mill 200 5000 1000 10
az1vea TNAVIT A 310
Y
MUVUUDIFUNY
2 o
SR C AT RUTTTS TR TR 6,
v 9 Qdd! .
MINAAYITNY End mill 200 5000 1000 20
AzIBeA TNAVI A @10
Y
MUVUUDIFU
2 D,
R EATRR LTI IR TR b
v Y aak .
MINAAYITN End mill 200 5000 1000 10
az1vea NAVIT A 310
Y
MUVUUDIFUNY
2 D,
SR C AT RIS TR TR b,
m3fadleIsaziden Ball mill 200 8000 1200 40
WNAUS UM U 04
Y
VDIFUITUUD

e 9
ATRRITTIS IS TR 1
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AMNLAAINT 1982198904 51805 Joyamsdamon 1
weuTalsunsw msweullsunsy  wTeddio(mm.) CS S F (119)
MInaaeIT Az End mill 200 12000 800 30
znausnaauly 03
TDIVDIFUY
m3faaleITaziden End mill 150 12000 800 19
znausnuauly 03
Y
T9IUDIFUINY
ﬂﬁﬁlﬂg{?ﬂﬁ%@ﬂﬂ Ball mill 150 12000 800 15
NAVS UM UV 93
VYDIFUTY
MINAAILITHE End mill 150 5000 1000 20
MUV 9B U ? 10
msfindleIsazidun Ball mill 150 5000 1000 30
VINUA U104 910
FUNY
m3fnale3saziden Ball mill 200 5000 100 30
USIUAIUT19UD 010

2
YUY
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AINLFAINT 5100210 8AVDY 5193 Joyamsdamon 1
weulsunsy maweuTdsunsy  n3esilomm) CS S F (119)
MsnafeITaziden Ball mill 150 6000 800 10
WAAUTUAUDY 36
VDIFUIIY
MsnamIeItaziden  Ballmill 150 6000 800 10
NAVTNUAIUAN 36
VDIFUIY
MinaaleITaziden  Ball mill 150 6000 800 25
EAAUT VAU 36
VDIHLI
MsnafeITaziden Ball mill 150 6000 800 25
NAVTUAIUT 36
VDIFUITY
MsnafmeITaziden Ball mill 200 6000 800 10
WAAVTNUAUVOU 36
90951
MsnafeITaziden Ball mill 150 6000 800 10
WAAVTNUAUVO 36

Y
190 9B U
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MINN S (99)

ANLLEAINTT 31802108AUDY 519M13 Joyamsdaameu 1A

weuTalsunsw msweullsunsy  wTeddio(mm.) CS S F (119)

MINAAIIITALIDEA Ball mill 150 6000 800 10

[ a 4

wAauUdUYeY 26
Y
A19U0IF U
Sq v £
sl lumsyugl 384

A 3 o ~ A ] =
HUUa CS AD AULTINA (a1 5/4N), S A AULIITOU (FOU/UIN),

F fo dasiilou (ladwas/ani)

4' = =} dgl Qy A @ A v 9
M1519N 6 NaﬂﬁlﬂiEJ‘]_IWIEJiJﬂ”IiGU‘ug'IJ%u\‘]”Iuinﬂ!ﬂiiNﬂﬂ’dﬁJLLﬂuLLaZLﬂi@Qﬂﬂ‘l’i”ll!ﬂu

ABMINADD AT0INAANUAY N3N AT LN
9 a =1 Y A
N luMsaINNMUANVDINAAAIN DU 400 350
d‘ [ ~ 9 a
na1lums Setup 1AT093nTN1FIUMTHAR 190 30
A 9 a nQy 1 ra 4
NaN 1 I UMTHANTUFIULUNUN 850 384
saunanlumswan (1) 1440 764

4
agunarlumsugiuuyld

591 nanlFlumswanuvu Iddrnsesdaamunan = 1,440 W
~q U a Yy A o v ~
saunanlFlumswaauuu lddemsoadarnu = 764 WM
1Y a 9 =
ansotlsendanarlumsnaauuy 'l = 676 WM

A o a 9/
ﬁﬁ@ﬂigﬁﬂﬂlﬂaWGluﬂWﬁWﬁﬂLL‘UUVIJJ = 46.94 %
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U
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v Py A qud ° o
5.2 ﬁi’]\iﬂuﬂsﬁi‘!\iﬁlu (Create Workplane) !Wﬂﬁl%!ﬂullﬂuﬁh‘!ﬂqﬁﬂ']ﬁu@]ﬂ'livn\ﬂu

U d‘
ANNINN 97

a ) Py
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o [ a

< o @ A ) [
5.3 fmuavuIAingAY (Material block definition) 1fumdenlFdmsuimua

(%

v 9 1
agAuRvzIhndamon MNFUNURINMINMUALLLY Boundary Box #992111191711 Max —Min

v
a2 Y

[ [ Y [l
YOIAIFUNUNIATNNADIAHAGUUNAGUAITUNIU A0 IWN 98

NN 98 ﬁ1ﬁuﬂﬂlu1ﬂ’3}ﬁqaﬂ (Material Block Definition)
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5.4 fualiananioNa (Cutting Tools Definition) 40 1NH 99

NN 99 ﬁmuﬂﬁﬂﬁ’w%ua (Cutting Tools Definition)
o @ < = Y
55 fMvuasasileutazanusisouvesailuaa (Feed Rate and Spindle speed
. o A A A d A A Ay A ay .
setting) MUUATEYCANNTINNAUAADUNITINIBIAADUNAIY GOO uluﬂuﬁvmm (Rapid Move
Heights Setting)

5.6 ﬁmuﬂg1JLmmmgﬁ’umuﬁuﬁw?auawm (Create Toolpath Operation)

A Y A 9 Aa A o oA 9 9 Qy
Lim}umEJuTﬂ’mﬂimﬁumﬁmummumm/l1 TﬂEJmiammmmmnwmﬁlmm

[ ~ [ 2 F4 o v
soun e 1 IdAINauysainIu Aanmd 100
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5.7 NISATIVABVUALNITINADINITNANU (Verification and Simulation)

MIATIVADLLALMIINADINITNANU (Verification and Simulation) MINTIVADL
Y047 1MI¥Y (Collision Checking) UM IHaIMIHUASAEUL IALALITMINTINA O
toadumarulniluTlsunsy Power Mill Tastimaaonlumssiaeamaunauvosriiduiia
[ 9 ] 9 1 = 9 [ . Yy 9y
e ld tagszyanvuzdouananveslianazauiy Power Mill gou1dad19v0u1un
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1 BEGIN PGM ROUGH 20 MM

2 BLK FORM 0.1 Z X-200. Y-170. Z-60.

3 BLK FORM 0.2 X200. Y170.001 Z1.

4L M129

5 CYCL DEF 19.0 WORKING PLANE

6 CYCL DEF 19.1 A+0.0 C+0.0

7 CYCL DEF 19.0 WORKING PLANE

8 CYCL DEF 19.1

9 CYCL DEF 7.0 DATUM SHIFT

10 CYCL DEF 7.1 X0.0

11 CYCL DEF 7.2 Y0.0

12 CYCL DEF 7.3 Z0.013 ;

14 LBL 170

15LBL O

25 ; TOOLPATH : ROUGH 20

27 L M128

28 M03 M8

29 L X0.0 Y0.001 Z11. A0.0 C0.0 FQ3

30 L X-112.366 Y-65.527 A13.989 C68.176
31L Z-19.91

32 L X-113.488 Y-65.078 Z-24.762 FQ1

33 L X-113.48 Y-65.018 Z-24.758 A13.99 C68.168 FQ2
34 L X-112.27 Y-65.009 Z-19.751 FQ3
35L X-119.489 Y-124.34 Z-17.899 A15.124 C110.971
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