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SUMMARY

I. Title

Development of Unit Process Optimization Technology for Automobile Rubber
Parts Manufacturing

I1. Objectives and Significance

The project 1s one of the sub-project of national project named
"Development of Computer Integrated Product Design for Automation
Equipment”. It 1s focussed on the unit process optimization for computer based
integrated automation of manufacturing process for automobile rubber parts.

Automobile rubber parts industry 1s one of the typical process concentrated
industries that highly depends upon manufacturing facilities and equipments.

So, 1t requires high cost and engineering technology on plant implementation.

But most companies of rubber parts industries exXcept tire manufacturer, are
small or mid companies that have weak abilities for plant implementation, i1t i1s
very difficult to set—up the plant properly and systematically.

Especially, automation of such companies are lies at the level of simple stage
of unit machines and equipments that are not integrated to system level
including poor management and monitoring functions.

Therefore, for upgrading of rubber parts industry, it 1s necessary to develope
the technologies to integrating the {facihties and equipments on the computer
based management and monitoring system that enables to build-up the common

base of automation and systemization.



M. Contents and Scope

—
»

1st year(1995-1996) : Implementation of the management & monitoring
system for rubber mixing process

- Development of standard network technology for integration of processes
- Redesign of the existing manual/semi—auto production line layout

o Optimization and realization of production units

o Design of management & monitoring system for mixed rubber aging

process

2nd vear(1996-1997) : Functional complement of management & _ monitoring
system and rubber mixing and the development of optimization techniques of
rubber injection molding process.

- Functional complement of management & monitoring S/W, H/W

o Monitoring system design of each manufacturing process

o Network expansion and level-up , Systemization DB structure

o Development of monitoring system for injection molding line

3rd year(1997-1998) ; Development of management & monitoring system for
ware house & Inspection process
o Development of management & monitoring system for law matenal

storage warehouse

o Development of management & monitoring system tor produced

commodities warehouse

o Development of management & monitoring system for inspection process

o Software integration of rubber parts manufacturing management &

monitoring system



IV. Results

The results of research during 3 years project are summarized as follows,
—. Integrated network implementation for monitoring of rubber part

manufacturing process
-. Development of management & monitoring system for rubber parts mixing
process
-. Automation design for the process of preparing additive chemicals
-. Automation design of mixed rubber aging process
-. Development of management & monitoring system for injection molding line
-. Development of management & monitoring system for warehouse &

inspection

V . Application Plans

The results of 1st stage researches, the developed management & monitoring
system 1s utilized in the company participated. Through the utilizing the
system during several months or years, data base of the system may be more
practical that vields more advanced system and software for rubber parts
manufacturing process. Developed system may be applied to the another factory
of company participated that confirms the functions to be more ideal system.

The 2Znd stage of research may be focussed on the development of on-line
monitoring system based on distributed control system that enable the
acquisition of field data on real time to reduce the time lag errors on monitoring

function and also enables the direct remote control of manufacturing facilities.
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A o g thFolol sty wElA EBIA Gl o] BES HV|sHT T recipe
NS E I3 FHARS 71502 ZYUHHY A HolAdS wUH

5) cart &7 EH F Al
cartd ol4 2 AR A= AT R & F QX FA wsfFI ALY I
3§54§]’—°- g o gloenz HEZ Z} cartd] WY ES MNAES FErdd HF T
0% FAToRZ ERqFIe vlu, #Ho| 7tFstESE Tt
6) Z1EH293-199 EYHH7|F)
PCMSe] 7|5dle A #2 2Y93IHE &3
22 g 7lwo] o o nedtE EYE Y 3o sttt
- AA 5 shEl e o2 device2RE ZHE datag TRSEA AGEIFHA
- Ao7)s ; sHdEEe 84 ]3I ZF W ostq PDY Tlwe £
H e Ao (FAY PID AloJAI+2 set value, measured value, limitgt 2 A,
process group A T) ET MEAA F

-. Data A E8]7]%; deviceZ HEY Z%F datag alarm, status, trend, history,

on-lineZ U E ol oo o} 3}

timming 2.2 %5, A8 2 scaling, range checking, status checking
-, BA7l % ; 74 protocold 93 EAIVF BH
-. User interface ; user’} 2H application 715 F71E¢ F UEE
PCL(Process Control Language)*| €
-. Machine interface ; PLC(TOSHIBA, OMRON, SPC series & 23% A|¥)
Controller(OTOPMUX & 21% A|¢)
71 EH(Micro-Panel 5 115 X €)




1.2 EUYHY X A8 ASAY
TH-3-1 oM ZF 34 2 717 AEe dE dEHe EYHY A3 AgES &
3-13F o] goF=t
Al-Cldc 2F4F AZR7] AE2Boz2 §FMMNEZRE UH2E empty SH
S #ASIL cart®he] AAFVIE AT ES 4 AUz E HIT. CARTLZ2E
s

o] F3L o] 5F NEE FYF)
CB1-102 FAFYEL &7 AEBZ carte] FYdd WEE Y5 ASE 21
empty R full 43S E S

P1P2E= $%€ pumpd AE=Z CBI1-109 fulldlZz el £ xHA 30 wgt $&5&
T, A FA T = recipe code} 7+ carte] FEFH X FH 0| data®

FEEI 718 dA AA menu ol Ao E EAHCH
Ao o3t FElEAIE ol dEYH A2 F7IAA HEHTL
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¥3-1 2%F4F e ZUEHR A" ASAY

‘; ) Az § Y4 9 s g v} 31 (A Ef I A])
Al - Al4 A gkokit d 2} normal E% Es t7] : Green
Bl - Bl4 e — Enpty 97 A7 =S 2% d)
Cl - Cl4 | contamer (X 42 inputs ) ( X 42 outputs)| "oPw mE(re
| ST |
3 A M A 2]
( 2 inputs)
#bit 914 x|Fcode| . NEF
CART1 | Weighing cart |~ 0 carty . ' BT YA cart
CART2 | $R4d A | 01H-OfH ; AL-AL6 °lF EA

11H-1fH : B1-B16 | ( X 2 outputs)
80H-85H : CB1-CB5
- For cart?

30H ;. wait(cart2)
31H-3fH ; S1-S16
86H-8aH : CR6-CB10

empty
Mixed container 4 norna | -.EmptyA] Rl 3EA]
- A .
cBI-CB W el Lo
for CARTI1 full iEL] B S az
normal — BB
Mixed container
CB6 - CB10 Ak AL ;J.%_
for CART?2 o5 &5 - ©
&=
_ 47— = 22 Pl A8
Pl %% pumpl | ilq]%‘contamer( CB# )
_________________________________________________________________________________ CB empty AV 2|
P2 £%& pump? 25 A& E
¢ CB AOLEH'?‘{ &7 |
CB status _ - CB* fullA] OK HEA
Recipe code{BRx* - &9]
(34 Sable) pe code(BR¥) - FUF procesing]
HA]
L CART1,2¢] BX &
CARTstatus | Weighing cart CT Rz 2 e A
($-3tStable) | o Al ’ OE T grap
HE 57
7 ol 721 A
123§ L 1 2 A
A menu 5 )

....27_



A 24 TdFTAR YA IS

2.1 Network +43

|
o
X
h.’D
aly
2
>
o
>,
o
tlo
oy 1
0,
o
!
Clok
rie

T AR 43} AUAY FHFA,

ATAZLA3 Pade oA 5 67 FE9 & 2 EUEHY Al&=de Jid =0

o, AAEAe] TUHES Ao R 7 FAHAA FFLE HR datas AHAT
& I B Ael #ge LT

A9 223 % 7| Fele AEEAY 2 line I w44

) 4e FHAAL 3AUE Fole YER B L
o
=

Cir
S
T
'g":
g
19
ot
2
i
ghs Y
O}«
Ol
R
o
o
i
O
7
=
(D
>N
ol

—. Ethernet/LAN % hub(3Com)
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- IANAL HAG3] =54

i

22 TdFA AZA2E S/W AA
T1¥3-29] Al2ge st FAo] He #e 2 EYHY 7le e 2d" 3-3 T2
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BAAGFRA L ojAMY T #HFA Y A" bootingdtH 133 22L& £
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kol st AHol ZhEdtn YEIME FHVF 292 FAEY A A4
cursor’} A& 1A o}

AUNEY L SAAFERY HIFTH T 2 >
Bloldolq Al Zgel A3AITAIE 49Ae] AE R FAEHEY 1 ysfe
Ch& 3 Zrt,

, 2 A7l (7 batch?7t e HAS U 2{]e v 3y)
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0724-1 | C5012 180 | 2xiL
0724-2 | €C5012 180 | 2xjuyz
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0724-4 | XAB5-14| 155 | g|=
0724-5 | XAB5-14| 155 | a|=
07246 | AB5515 | 170 | AlE
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) ﬂ'

ESC;F A Enter;2t= 20l 1];Select T;2/21 D;AlK|

®
@ 76
),

CO®*00000,;
CO*200000

IH3-4 ETHEAY AA] H 23S (08907 0845 @ ;RUAT ¢ 23Uy )

_31__




o Y & 7T FE B . ®F 3 Ty K R § ¥ ¥ ¥ ¥ ¥  F ® T _¥ F ¥ ¥ ¥ __¥¥ " 3 ¥ E_: ¥ _F __'¥§F§ X 5 ¥ N _§F¥ N N "B B __2 N X __ N R __B |
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0724-3 | C5012 180 | 2XxjLj=
0724-4 | XAB5-14 | 155 2| =2
0724-5 | XAB5-14 | 155 2| =
0724-6 | AB5515 170 Al E
0724-7 | AD6014 175 Al E
0724-8 | AD5511 180 2|2

ESC;F A Enter;& 22| 1];Select (T;2l21) PgDn/Up; Oo0@e¢

%35 rawidAdE EYEHISE (03807 0,247 @ ZUAZ ¢ ;2394
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ADS51 07/27 0930A

ESC;H 4 (Enter;Z11210l) fl;Select Alx|;Del

I83-6 =44 BRUEHHEY
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0724-3 | C5012 180
0724-4 | XAB5-14 155
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ESC;F A Enter;8 &
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0724-5 | XAB5-14 | 155 | 2=
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12bd o] AR sAdHde] RYHY AL Quds % JEad#E £346
12 A wEt Y cartE ¥ B HIEEEE sl ed AAE dxe #
QA7 ol & AUAEE AIA B JY= ¥ AV AFHY 23yF2E ZFE
St ASF7F Bol o] & A= X3t Y38t barcode AR =3 2

Z1A AEE EYH3a ALAQL 231 Alovt #}
T8 dt=doje AMYE g 24
* Apg A7
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- Atk 1.5m
- T #AF hEE AEA
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-, J# ; 3 B3

-. +EA3% ; DCI2V
x 74 11 8- speaker
;ARG R (BOhm, 30W)

A
-, TR ; AY & Absiren, 37 B, midi interface

APR 341, 328 AXE 449 AFAGEY 2UEY 2 hardware 3 E B
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2H3-99 4 B upe} o] 3 EHe AETAR T M ARERIETE 31 TR
7V 2 2000CC A& Al=7] €F<ll Ul % U2 2ol sty RUEEH AJL" S
A x| 81 R T
Ulsk9) & 2000CC AF=E7) 11Y), U282 1092 FAEHAN Y Z3ZF dxe] R
B YAl 2= (PC 5863 )2 A5t PCe 586522 A8 LAN cardd WAshd
server@r AZAsGT. PCY AMYE o33 2t
CPU 586 133MHZz

 RAM 16MB

« HDD 300M

» Monitor : Color 1024 x 768 (with VGA driver)

» Aux. memory : 2FDD (3.5” + 5.25")

» Lan card (Ethernet, TCP/IP)

» Kevboard @ 2&EE 103Key

» 0OS ; DOS/Window95

AAETA Y EUEY VTS 1¥3-119 AEEd By A &g F 3o YEuS
o Bvie} Zo] 4o HEIFOE YFAHAH UG
- EFA R e
A% code I (1H3-12)
7132 (2”83-13)
AR HEAS(2H3-14)
B#HATIZEA] A (Z1IH3-15)
n7HE A A =X A (I E3-16)
- 23 &g
* AP A FHE(2H3-17)
* ZFA 2| A /DA A 2] (- 3-18)
x oA A g (Z1813-19)
* $7] W7t s A B (2" 3-20)
-, EYHH
AEFE AlETAH 23S F3(2-93-21)
. :@7]% A2 Z2A APA T 23] (1Y3-22)
* A A Z3) (118 3-23)
x 37] g7 d 3 23](183-24)

* ¥ K X X
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2 A Agsts 1FRE QNG T Fes/ARsSe FHANA
g 4B AFH SPAAZIEAT) dBoz GFHYE $AY
ol AFAE RPRE YNZHANL ekl WHE FYLAIH AAA
A QAT FES AnFoRH HABHL T WARA £ 2 A
53 HolA Y& nHe 9AAES L B4, 2HAN 3

d c} 3
dHor HAste F4 s e T UAS Ron.
EfRAY EUHIBA LY FEARAE Tl 7€ DB B HAE T3 ofv
29 layout AR AujARS JdRFES At v Zo] g AP

1) Order (=78 X. DB)
. Order ID, &2}, ¥4, =%, ¥7], ¥4, =93
CaFAR E BEARA, BANE R SEAHFEA, GFATE, coating,
QEEZ colors AMA 1 AF 3
. Sample 75, +&/9% £4 %
2) Design (A& 4 DB)
. Order ID, Item ID 5 #3 code
. % Lot 7, Lote® &%, Lot 8% 3 &4}
CAFAE B4R VA A 5 HEFAEY FE ALY
A D recipe #HE; AR, RERAS, 7FRA, 97 EA 59
code ¥ AAITF
3) Parts (25 DB)
. Polymer$, 2% %%+, Processing Qil¥, Carbon Blacks, Steel
Parts+, Paints/Coatings¥, Adhesives® 5 459 =9 code,

) o )
N1ZE S5

©
m *
P

4) Production Planning (X4FH4& DB)
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CZEXE) ; EW Lot M3, Item HE, Recipe H3E %
FA ZAYXAlE ; Banbury, BOM, Al=3A 5 ZF 3] A"
AlEel A 2 e 2 FAZd|E A H
5) Processing Management (Al%& &8 DB)
> EANS ; AP A A code, EFH Lot H& | Item YHE, Recipe HE,
717k E
e AdE #e/EYHE 35
6) Resources Management (AHA]/Z11@2] DB)
AR/ YR FE, code, AT =) 5
. AAE; Order ID, 9, Code, Lot ¥135 Item HE % 1Y4A%
CEHE  TEAE 2 B, AHAF
7) Facilities Management (44 &2 DB)
8) Layout design & Optimization (Layout 274 ¥ Z A 3})

oj¥lol = 2] DBE AlFAHC=E F&, Hestod 1349 A+UE&9 datazZ A T2
RAolty. M3 W& AEr| =z g
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