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Development of the MES Framework for Injection Mold Plant

Y.J. Cho, J. J. Kang, Y.M. Heo(Precision Molds & Dies Team, KITECH),
M.W. Cho(Dept. of Mechanical Engineering, Inha University),
B.C. Shin(Graduate Schools, Inha University)

ABSTRACT

The target of this paper is the manufacturing system of mould plant and the object of system development is the
reduction of lead times and the improvement of product quality. From the existing MES framework, we found the
module to apply in the mould plant, designed and developed the function of the module. Also, as the environment
of development is based on internet, we can check and analysis correctly the status of mould plant from remote site.

Key Words : Mold, M/C, MES(Manufacturing Execution System), Monitoring, E-Manufacturing, Internet, Web,
ETO(Engineering To Order)

1. M8 gl %492 ETO(Engineering To Order) ) 3244
o7 FYo] o] Fo|A 1 glom, 43 Ao FYA
AE7|E} dEYSAY THog date] AF2AY o oA A= ok e FYA e A Y

Azl s B Matrt dojua Aok 2o F 43 Al kol Al A Al 748 Al ZH(Processing Time) 1F ofv] 2,

ol g AFoA] HF3l7] 93 2L W3 ate Al ol wh A 2] A] 7H(Setup Time)o] B335 A8l o} o] g
& 885 BEojol s, iketm gl AlEY & F g ZAZ A5t A ZE ARE AFHLR 5
A oo hAE B of dhrt. V)& AE A “ﬂ st7l& Ao BErbsaln], 33l E 7E HEE A
Yol ol 3 wstoll 2-8-3817] fate] B2 WstE 2:8(DCS, PLC, DNC )7 tloje] &5 Alxw
2 9t} 2 24 3l(globalization), Al £ 3H(agility), '7‘1’\‘:3 (SCADA)S] =} &8 & 715 -5huh,
3l(customization), Tl#|d 3H(digitalization)2] &3 & 7} HE FyF Ao = AAG ZUEHH S B3l #25
e § 7leh 289 A2 B E AL5ln 912‘34, 7 A ZzEAY JR YAAH e B HHA A
HH o]l 2 E3E VM(Virtual Manufacturing) A =%l elo] 239 715317 st MES B2 AR5 Qle
& 7] A3 dEe 8357 e g (1, 2) u, ol AR E FE A5 abE AL Aok AL, HE A
HMzdA &3], 3TN AE s Ao Aikd Al ol ez oot o & Ardete o 58T
P4, 97185 So S Al ERP,SOM 59 & % wo] B4 02 Astel, MESS] A& 1 5ol
U EAS D AT olel @ £FM] A B anH @ 208 2a Y+ ook
27] A @Yo AA ARy Ao da B mHoAl= Al 2A|~He ndand 72T
atch Al F ol ojeld A28 w9l 4 g ¥ B 7| E MES BEA FEF G 480
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2. 7|EAS

C. Ou-Yang2 A AF=H-0] shop floor ZHH| o A] A
B Y5 eAE 34T 4 7] g, 4iAE Lﬂ
A5t Az #HE Alol E A AS7] 9 38HA shop floor
Ze] 2o A3 A& T35tk Shop floor E
£ EdE WEV] HsiA OMT(Object Modeling
Technique)® 2 &350 0.0, Al ~81& M 3}7] 9J3)4]
70 7| 2.9 (object model), & A 2 9 (dynamic model), 7| &
% J(functional model)?} Zo| 37129 mdl& L3}
Qith. (4] ol 9t Zro] E-ManufacturingS A & 37| 93
A Az AAIZF ARE ojE A B53m, o E A

9geEAtEaS QAT Ros T Ao
29 MES 2 R
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Fig. 1 The framework of proposed system
3. Zajs MAl

MES(Manufacturing Execution System)T &t shop
floor AZFA A ALEH = UG 2T E o] W
A elatn ok chddt Al 28 ol A MES Z e ¢

AE

A& A=sla vl MESA A Alotalm ¢9lE MESY]

2g ]t117}]_,] o] orq olgF RESL A

Mzg Aol upat F7} AbA| = ¥ F o] 7H5 skt [3]
& uRdA s 883 H 8] st afe B

B8 &% on, 71& MES RES EU R 39 &

A4 SAd ua A B 7|E REYE

2 7)) o)zt At 47kA] BES Fig. 18 Zo] b
0] Bl 3 9 & S (Data Collection/ Acquisition), %] 5.
2} (Maintenance Management), A% ¢ 3] 52 @ o]
(Product Tracking and Genealogy), %53 714
(Performance Analysis) 55 ©|C}.

FHADA oH BE 2ze] 752 e} 2ot

m ] o1E] =3 2 5 (Data Collection/ Acquisition)
M/Col &AM 5 28D, A/D BoardE $3k¢] 4

Az7bo g dlole s 4
G-Code®] A&

FRAHT £ caMol M BAdg
Z8te ot dolel & s 3ech

Tool Information, Workpiece Information, Current
Machine State Information2] & % o] 7}°538}c}

w 4] B4 #2] (Maintenance Management)

7+ 9 M/Ce] H A (Cutting Force) &4 2 3 &
AAE A G FAA ok AAter d5H 1 s
AAE Y AA Mg Eoto} 7HE “Xﬂ"ﬂ I ]

= —}.
@ 2% ek Bek
s AE YRFH L o]B(Product Tracking and
Genealogy)
7hE Q) G-Code &4& ot A 7H55 A
R EEEEEEERTREE,

a % 5 % 74 (Performance Analysis)

G-Code®} &4 & Sated WAl 7ha A& 773
o.m, ol & gate] AR 7HEE Atol 7Hs 3t
o olE B sto] WA #AFHA A A B

Ahejo] Phis st

T @ Al
o i
1) Personnel Information : Manager, Technician
: Maker, Machine Type,

ol A AFH 3 A= 715 ok

2) Machine information
Model

3) Tool information : Tool Name, Diameter, Length,
Initial Tool Position

4) Workpiece Information : Quality, Hardness, Size

5) Time Analysis ;: Time, Machining Time, Machining
Rate

6) Current Machine State Information : Machine
Power, Communication Condition, Coolant, Temperature,
Spindle, Feedrate

7) Warning : Message, Time, Emergency Stop

8) Cutting Force

9) G-Code Simulation

4. AR 7M A Ay

B R gl FAVAE doE &
ANE S st ddFAe FA42 Fig 29 &}
Aee X v, z 2+ =2 HAFE Machine Power,
Communication Condition, 28] 32 Coolant 41 & 2] 4 x}
thdlole] 35S BHoz dtn 9k Fx7iAe X,
Y, Z5e Aol A S ol 7] Al A i &40
HE Ao 158 458 aeln A A

A

u_] _P"-J

A R FAME FElA d5ech d5d MEn
RS-232C & 418 o] &5}o] Analog Filter2 7] ® 4], §] A]
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Fig. 2 A configuration of experiment device
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Te e od A= S ARSI
Table 1(a) Experiment Data(Workpiece(S40C) : S =

498mpm, D =4, F = 100)

Steel | FRANV) | BEAWV)| 50
24(V)

X(Tangential) ov 0.85V 0.85V
Z(Thrust) 0.2125V 0.8375V | 043V
UH(V) 0.54V 0.94V 04V

Table 1(b) Experiment Data(Workpiece(Al) : S
498rpm, F = 200)

o = ] A ﬁ‘:-}ﬁ
Al FREA (V) | DA (V) A ahv)
D = 3| 054125V | 110375V | 0.5625V
U’HA)
D =5 054125V |1.35375V | 0.8125V
g dolele 2T dlolg]o]7] W&o xels7] 7t
42 goy, AEG AT o AT FAEH dok <
Ak 2 9 V| S dAsto] o] dlolE ok @A vlo]
HE k&, o)A dole]E Ml AlLA AE
oy g

5, A|AH |
E =Rl £ A

m OS : windows XP professional
m Web Server : [IS 5.0

m Script Language : JSP

m JSP Container : Tomcat 4.1

m Language : Java, Delphi, VB 6.0

A
[

Fig. 30 4 &} Zo] M/Cet o d = o] 3l& PColl 1S9}
AA T BuE ) A st ek AAZE R EE A
HE MICA M Z244 8 58 g5 doleE @ Bt

Aol &8sty Yal &4 Ay s Ay elth
3]

o M9l Salo]dlES] A% ¥ 02 Java AppletS
o]g3dle] Hage] t]xZ#ejet CAM HolE 9

Simulationg =8 3t} 2 Browser?| JVME o] 43}
Java Applets A8 &k ) =3k FA A M/Col A 7}8 381
A E G-Code?] # 2 Mol Wikso] 9l
Hate 2% B55 Selo|dEY 4 Beg Ao &8
a7 7A o M B = Fig. 49} #th

N EER

Client (Web Browser)

Java Applet

Web Server (1IS)

P CAM File
(xxx.tap) =

Real-time Monitoring
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VRML File
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Fig. 4 A detailed software module
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_Parsonnal information |

i
@ Technician  Cho Yong Ju

E ‘ime Aiiély&i&

@ Machining Time.  0/25/01
HEE g Machining Flate: i 6%

] paC
@ Machins Type  HORIZONTAL TYPE
@ Liodet L HAp R

f Cutting Fuvée

Fri My 1618 0000 T 08 00 2007 -

@Coolan’ |
@ Temperature 339

Sspipales - =
200

: Warning

oMéésagq' 0 e

@ TIME Fri May 16 1% 00:30 GMT 000 2003

665?5[@0!5@96

) WA NCYiawier stared. -

;@ QLY

Fig. 5 A web page of proposed system
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o] Jb5d 4/le RES dAsL 73
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