CHAPTER 3

SYSTEM ANALYSIS AND DESIGN

3.1 Overview

System analysis is the process of needs assessment from the current
problem and environment. What need to be done, by whom and when, in
order to achieve the objective of the study defined in chapter 1. The output
from system analysis will be the input to system design.

3.2 Radial Tire Components

As the manufacturing and design process of radial tire are described in
detail in Appendix A and B respectively, in this chapter, all the concerned
radial tire components will be depicted and analyzed in order to assess what
would be the requirements of the proposed system and how to get it done.

The standard form to present each radial tire components is shown in
Figure 3.1.

Name of Component
[Photo] Purpose:

Process:

Green Characteristics:

Design Parameters:

Design Ciriteria:

Figure 3.1 The standard form presenting each radiai tire component
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3.21 Gl (Gomme Interior) - LINER
[Photo] Purpose:
*  Air retention
« The Gl takes the place of the inner tube
for tubeless tires.

Process:
1 Gum Calendering
- CX1

Green Characteristics:

Unit: mm.

| Gl i 3 Ga. Gl 1+0.025
| 3.

! | Gl 2 Ga. Gl 2 +0.025
it ol o
! ¢*t—— g
b Wd. GI 1 46
- ' >
Wd. GI 2 +6

Design Parameters:

1 Compound
2. Gauge
3. Width

Design Criteria:
1 Gauge: 0.85mm, 0.90mm, 1.20mm
2. Width increment: @5mm
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3.2.2 NC (Nappe Carcasse) - CARCASSE PLY
[Photo] Purpose:
1 Carries load and transmits forces from
. the bead to the summit.
; —————— 1 |tisthe main structural component of the

= carcasse.
Process:
1 Fabric Calendering
1 NC Cutting
- CX2
H
]
~ !
Green Characteristics:
Unit: mm.
|E n Ga. NC +0.025

Angle NC +2 degree

wd. NC +3

Design Parameters:

1 NC style
2  Width
3. Angle

Design Criteria:
1 Angle: 85° 90°
2. Width increment: @5mm



3.2.3 RFI (Reinforcement Flancinterior) - SHOULDER STRIP
[Photo] Purposee
-+ Reduce “Fluage” (Gl penetration
between NC cords)
1 “Fluage” weakens the NC cord/rubber

matrix.
Process:
1 Gum Calender
«  Slitting
- CX2
Green Characteristics:
Unit: mm.
cL
R T SN A RSN B 5 R e sl o # g) Ra LRl R i e R A ,—n; =3 LU R N AP SO A T !
g NG i
AR NN o LTRSS - ,‘, -
RFI 1 RFI1 Ga. RFI +0.05
TN,
> e
Laying RFI +3 ) | Wd. RFI #2

Design Parameters:

1. Compound
2. Gauge
3. Width

Design Criteria:
1 Gauge: 0.9mm
2. Width: 60mm, 80mm
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3.2.4 RIC (Reinforcement Interior Center) - CENTER/SHOULDER STRIP

[Photo] Purpose:

— — - Reduce “Fluage” (Gl penetration
between NC cords)
1 “Fluage” weakens the NC cord/rubber

matrix.

Process:
« Gum Calender

- &1

Unit: mm.
: Wd. RIC +6 g
- >
| RIC

e S

7
! Ga. RIC +0.025
U, (. =

Design Parameters:

1. Compound
2. Gauge
3. Width

Design Criteria:
1 Gauge: 0.5mm
2. Width: 215mm, 230mm
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3.2.5 TP (Tresse Ptringle) - BEAD WIRE

[Photo] Purpose:
e — 1 Holds tire on Rim and transmits forces

from bead to carcasse.

[Ef
E Process:
Bead Winding
| CX3
m
S
*1;
Green Characteristics:
Unit: mm.
0 0 0 A Ga. TP +0.05
ik
Diameter TP +0.016 inch 0

wd. TP +0.05 w

Design Parameters:

1 Construction

2. Diameter

Design Criteria:

Pick from the 14 existing codes
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3.2.6 BT (Bourage Tringle) - APEX, PROFILE FILLER

[Photo] Purpose:
1 Lateral Rigidity (handling) and ZB
endurance

1 Harder rubber, taller BT, and thicker BT
all increase handling.

Process:
1 Extrusion
1 CX3
Green Characteristics:
—Uni;:;nm. - TR NN - ]
DAR BT +0.05
BT =
=
«— SZBVAVASIO=—HE.
Wd. BT +2 '
|

Design Parameters:
1 Profile (Area)
2. Width

Design Criteria:
None
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3.2.7 LI (Lourage Iringle) - BEAD COVERING
[Photo] Purpose:
— TS Lateral Rigidity (handling) and ZB
- endurance
e Harder rubber, taller BT, and thicker BT
g al increase handling
| Process:
| 51 Fabric Calendering
| M NCA Cutting
’]l&;& CX3
\\ B

Green Characteristics:

Unit: mm.

Angle LI +2 degree

< d (191 LRI N
; Wd. L +2

Design Parameters:
1 U style

2. Width

3. Angle

Design Criteria:

1 Width: 111mm
2. Angle: 45°

FeXelelelele) ]¢

Ga. LI +0.05

™
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3.2.8 PT (ProTecteur) - TOE STRIP, RIM CUSHION

[Photo]

Green Characteristics:

Purpose:
1 Protects NC from rim abrasion and helps
maintain the air seal with the rim.

Process:
1 Extrusion/ CX4

Unit: mm.

Fy ! DAR PT +0.05

‘<
-

5/

Wd. PT 42

Design Parameters:

1 Compound
2. Prdfile (Area)
3. Width

Design Criteria:
None
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3.29 GRL (Gomme Reinforcement Local) - FLAT STRIP

[Photo]

Purpose:

ZB Endurance

GRL is a sulfur donor for vulcanization of
rubber in curing, and it has a modulus
roughly midway between the products it
cornes in contact with (PTR and NC
calanderage).

Process:

Gum Calendering
Slitting
CX2

| —————— P
' i Laying GRL +3 ‘

GRI ¢ Ga. GRL +0.05

< —p
v Wd. GRL #2 |

Design Parameters:

1 Compound

2. Gauge

3. Width

Design Ciriteria:

1 Gauge: 0.8mm

2. Width: 35mm, 45mm, and 50mm



3.2.10 FE (Flanc Exterior) - SIDEWALL

[Photo] Purpose:
—  mmmmmeeee- « Protects NC from load hazards and
ozone

Process:
= Extrusion / CX4

~J

Green Characteristics:

Unit: mm.
Wd. FE +2
- REVARVAVERSS s AW
T — DAR FE +0.05
FE / PT <
- »
: Wd. FE +2 :

Design Parameters:

1 Compound
2. Profile (Area)
3. Width

Design Criteria:
None
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3.2.11 PS (Pied Summit) - BELT EDGE CUSHION

[Photo] Purpose:
1 Summit Endurance

" « Reduces the shear between the edge of

NST1 and the NC
Process:
1 Gum Calendering
1 Slitting
- CX2
Green Characteristics:
1> Unit: mm. fu R ;
‘ ; CL Wd. PS +2 |
Laying PS +3 — >
I'__Arh;* l_—lj : A Gapss005
' +
PS ! PS v a. 0.
CREN AT TR S e “Q”d*,l)‘(ﬂ!n /_m,;.-rpi ool tmcem
] NG i
Z‘I}'.’:»C‘f. AT TSI SN T AT MGADE I I8 SEX TN DORE TR S ERR DL rﬂ&!‘u.:"ﬁ}

Design Parameters:

1 Compound

2. Gauge

3 Width

Design Criteria:

1 Gauge: 0.8mm, 1.00mm
2. Width: 45mm
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3.2.12 GBS (Gomme Basse Summit) - BELT EDGE GUM
[Photo] Purpose:
e " 1 Summit Endurance
1 Reduces the shear between the edge of
NST1 and the NST2

Process:
1 Sub-Extrusion (in Steelastic)
1 CX5
L
Green Characteristics:
Unit: mm. o
) CL % '
. Step from edge of [ . Wd. GBS +2 |
] : NST +2 ; ! !
<P ; < B
aes | ; e ¢ " Ga. GBS 0.05
100000000 Q,Q, 0000000 |

Design Parameters:

1 Compound

2. Gauge

3 Width

Design Criteria:

1 Gauge: 0.8mm, 1.00mm
2. Width: 20mm, 33mm



3.2.13 NST (Nappe Summit Triangulation) - STEEL BELT

[Photo] Purpose:
— e 1 Provides summit rigidity for cornering

1 Protects the tire from road hazards

Process:
= Steelastic
= CX5

Green Characteristics:

Unit: mm.

loooooo | - GNIF®

Angle NST +2 degree

Wd. NST+2

Design Parameters:

1 NST style

2. Width

3 Angle

Design Ciriteria:

1 Angle: 19, 23°, 25°, 27°, 29°
2. Width increment: @2mm
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3.2.14 NSF (Nappe Summit Frettage) - CAPPLY

[Photo] Purpose:
1 Provides increased High Speed
5 capability

1 This product is usually made of nylon at
zero degrees, which limits the growth of
the tire in the shoulder region during

centrifugation.
Process:
1 Fabric Calendering
1 Slitting

Green Characteristics:

Unit: mm.

oi) o N o | n Ga. NSF+0.05

Angle NSF +2 degree
Wd. NSF +2

Design Parameters:

1 NSF style

2. Width

3. Angle

Design Criteria:

1 Angle O

2. Width increment: @2mm



3.2.15 GSK (Gomme Sous KM) - UNDERTREAD
[Photo] Purpose:

1 Reduces rolling resistance by replacing

tread rubber with a material having lower

heat generation

Process:
1 Sub-Gum Calendering
1 CX6

Green Characteristics:

Unit: mm.

NS TS N
- (N ~ ¢ Ga. GSK +0.05
i ! | P
————— > T
: Wd. GSK #2

Design Parameters:
1 Compound

2. Gauge

3. Width

Design Criteria:
None



3.2.16 KM (Kelly Michelin) - TREAD, CAP

[Photo] Purpose:
, - 1 Provides traction (dry, wet, snow) and
wear characteristics
Process:
« Bxtrusion
1 CX6
Green Characteristics:
Unit: mm.
Wd. KM +3
/_\N-\—/_\ DAR KM +0.05
KM
L ] Length KM +6

Design Parameters:
1 Compound

2. Prdfile (Area)

3. Width

4. Length

Design Criteria:
None
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3.3 Complexing Parts

331 CX1-Gl1/GI 2/RIC
Green Characteristics:

Unit: mm.
‘«——P  StepGl1/RIC +6
I RIC
| Gl
| G2 |
‘€p StepGl1/GI2+6

Design Parameters:

1 Step Gl 1lvs. G2

Design Criteria:

1 G 1-d2=25mm. inaverage

3.3.2CX2- NC/RFI/PS/GRL
Green Characteristics:

Unit: mm.
«—p  LayingPS+3

I PS I ! PS
L NC I
;Ze; ST — ._ _:& = el

»  LayingRFI+3 !

<
< »  Laying GRL +3

Design Parameters:

1 Position of RFI, PS, GRL
Design Criteria:

1 Position increment @ 5mm.



3.3.3 CX3- TP/ BT/ LI

Green Characteristics:

Unit: mm.

Design Parameters:
1 None

Design Ciriteria:

1 None

Height +3

3.34 CX4- PT/FE

Green Characteristics:

Unit: mm.

CX4 width +3

E

\ 4

PT

|
| Overlap width +3

[
i
!
|

Design Parameters:
1 None

Design Criteria:

1 None

43



3.3.5 CX5- NST/GBS
Green Characteristics:

Unit: mm.
cooooooooo] G

2 PSRCE | errecoserecDeEmsIion
|  O000000000 | | R74

SOZ22000000

Design Parameters:
1 None

Design Ciriteria:

1 None

3.3.6 CX6- KM/ GSK
Green Characteristics:

Unit: mm.

‘€p StepKM/GSK +6

Design Parameters:
1 None

Design Ciriteria:

1 None
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3.4 Requirement Analysis
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As defined clearly in chapter 11the objective of the study is to create the
3 objects for improvement of tire design process, which are classification and
coding, database of radial tire components, and application software for
classification and coding for radial tire components.

TABLE 3.1 Requirement Analysis

Requirement

Flow

1. Classification and Coding For each component:

structure for radial tire 1. Functionality analysis
components 2. Characteristic analysis
3. Material analysis
4. Dimensional analysis
5. Others
2. Database of radial tire Classification and coding structure
components
3. Application software for 1. Classification and coding structure

classification and coding 2.
for radial tire components 3.

3.4.1 Functionality analysis

MS.Excel spreadsheet
Visual Basic modules

As presented above, each component in a radial tire have
specific and unique functionality, even though sometime, the dimension
and material are exactly the same. For example, the function of “PS” is

to increase summit endurance and reduces the shear between the
edge of NST1 and the NC, while the function of “GRL" is to increase

ZB endurance.

Consequently, the functionality of a component should “not” be
part of the classification structure as we could introduce a new
component even all the characteristics and its material are exactly the

same.

3.4.2 Characteristic analysis

From the 17 different components segregated by its
functionality, we could re-segregate it into only 4 different
characteristics based on its manufacturing process as following:

3.4.2.1 Rubber Flat

Concerned processes: Gum calender and Slitter
Concerned components: Gl, RIC, GSK, RFI, PS, GRL,

and GBS
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3.4.2.2 Rubber Profile
Concerned processes: Extruder
Concerned components: BT, PT/FE, and KM

3.4.2.3 Skimmed Fabric

Concerned processes: Fabric calender, NC cutter, and
Slitter

Concerned components: NC, , LP, and NSF

3.4.2.4 Skimmed Metallic

Concerned processes: TP winding (for TP) and
Steelastic (for NST)

Concerned components: TP and NST

To get the benefit of simplified 17 to 4 different components, the
characteristic of a component should absolutely be part of the
classification structure.

Gl
RIC
GSK
RFI

PS
GRL

GBS

BT

PT/FE

Characteristics KM

NC

LP

NSF

----- Metallic |

Figure 3.2 Tree diagram of component characteristics

3.4.3 Material analysis

Material of each component is one of the key design parameters
because it represents directly the tire performance. As it must be
defined by tire designer and local tire designer have to respect strictly,
the material of a component must be part of classification structure.



GP LP NC1 NC2

ML06043 CM10321

N/A
ML390-18 CM1 0501
CM44100

4390

CM 10344 CM 10345
<=} CM 10663
CM 10696

CM41891

CM44288

PS

ML17000

ML39057

RFI

ML39048

GRL

ML39057

3.4.4 Dimensional analysis

TABLE 3.2 Material of each component

RIC i

ML39048 MP90427 NG10725
MP90428
MP90429
MP90430
MP90431
MP90433
MP90434
MP90437
MP90489
MP90490
MP90491
MP90492
MP90493

MP90503

BT

ML39055
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FE PT NSTL

ML39036 ML39034  NKE20214

ML39101 NKE20280

CM44240

Dimension of component is also one of the key design
parameter because it represents directly the tire performance. As tire
designer has to specify “green dimension” by respecting tire model, the
dimensional of a component must be part of classification structure.

TABLE 3.3 Minimum vs. Maximum dimension of each component

Gauge Width Angle Area Diameter
Min Max Min Max Min Max Min Max Min Max

Gl 0.85 1.2 275 455

RIC 0.5 215 230
GSK

RFI 0.5 0.9 60 80

PS 0.8 1 45
GRL 0.8 1 35 50
GBS 20 33

BT 20 50 48.15 148.92

PT 36 92 68.3 207.65

FE 64 155 147.6 741.35

KM 132 226 910.55 2140.5

NC 0.89 1.3 355 675 85 90

0.81 111 45

LP

RD

NSF 0.66 0.72 105 195 0

TP 1.45 54 8.24 12.063 15.164
NST 1.39 1.76 85 185 19 29

3.4.5 Others (Form features / Tolerances / Size of envelops)

Those parameters are somewhat the secondary design
parameters that could be considered as the 2rd priority during the
design process because they are not affected directly to tire model and
performance.

1 Form feature: Ex. Groove under PT to reduce sensitivity of

blister after curing

1 Tolerances: We can perform capability study to see if the

existing process is capable of producing within the cp/cpk
target.
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1 Size of envelops: Most likely for productivity aspect

To make the classification as simply as possible, those design
parameters should “not” be part of the classification structure.

3.5 System Design

According to the 10 selection criteria described in the chapter 2, with the
requirement analysis above, the best classification structure named “GT code
of radial tire components” that fit all the concerned radial tire components
have the following attributions:

1 Hybrid structure, most similar to MDSI

1 Universal structure for the whole components

Charact

Meaning isti Material N Gauge Width R Angle/Area/Diameter
eristic

Part 1 2 o 3 4 R 5

Digit A N N g N N N - N N N

Figure 3.3 GT code of radial tire components

According to the Figure 3.2, the classification of Radial tire components
consist of 5 parts.

3.5.1 Partl Characteristic of a component

Part 1 consists of the 1st digit, which defines the main
characteristics and processes of manufacturing a component.

TABLE 3.4 Code of the part 1, theld digit: Characteristics

Code Characteristic 1 Characteristic 2
A Rubber Hat
Rubber Profile
C Skimmed Fabric
Skimmed Metallic
E [Newi [Newi

For the 1 digit, the alphabetical code is selected because of the
following reasons:

1 Only 4 existing classes

1 Easier to memorize / recognize than numeric

1 Avoid un-recognition of digit “0”
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3.5.2 Part 2. Material of a component
Part 2 consists of the 2nd and 3rd digit, which defines the
material of a component.

TABLE 3.5 Code of the part 2, the 2ra and 3l digit: Material

If the 1stdigit is If the 1st digit is If the 1stdigit is
Code . i o~ w
A” or “B C” or

00 6043 CM10321
oL 17000 CM10501
02 39057 CM44100
03 39048 CM10344
04 39055 CM10345
05 39034 CM10663
06 39101 CM10696
07 39036 CM41891
08 39046 CM44288
09 39038 NG10725
10 39035 NG10208
1 39007 NG10729
12 39006 NG10477
13 39054 NG10520
14 NKE20214
15 NKE20280
16 [TP-RT]
17 [TP-HT]
Q9 Not specified

According to the TABLE 3.5, the 2nd digit and 3rd digit, in part 2
are depending on the 1st digit.

Case 1. If the 1st digitis “A” or “ ", the 2 numeric digits will
represent mixed rubber code.

Case 2: If the 1st digit is “C” or * ", the 2 numeric digits will
represent either skimmed fabric code, or skimmed metallic code.

3.5.3 Part 3: Gauge of a component

Part 3 consists of the 4th digit, which defines the gauge (or
thickness) of a component.

TABLE 3.6 Code of the part 3, the 4indigit: Gauge

Code X> X<
0 N/A
1 0 04
2 04 0.6
3 0.6 0.8
4 0.8 1
5 1 12
6 12 14
7 14 16
8 16 100000
9 Profile
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The part 3, gauge of a component, is the universal range.
According to the dimensional analysis done previously, it can cover the
whole concerned components.

3.5.4 Part 4: Width of a component

Part 4 consists of the 5th and 6th digit, which defines the width
of a component.

TABLE 3.7 Code of the part 4, the 5mand 6th digit: Width

Code X> X<
00 N/A
01 0 20
02 20 25
03 25 30
@ 5mm. increment Until
58 300 310
59 310 320
60 330 340
@ 10mm. increment Until
98 700 100000
99

The part 4, width of a component, is still defined as the universal
range in order to keep the structure simple even the range of width is
so wide. According to the dimensional analysis shown in TABLE 3.3,

we can specify
- 5mm. increment for the range 0 - 300mm.
1 10mm. increment for the range 300 - a

3.5.5 Part5: Angle /Area /Diameter of a component

Part 5 consists of the 7th digit, which defines Angle, Area, or
Diameter of a component. The 8th and 9th digit defines value of the 7th

digit.
TABLE 3.8 Code of the part 5, the 7tndigit: Angle / Area / Diameter

Code Angle /Area /Diameter
0 N/A
1 Angle-R
2 Angle-L
3 Area
4 Diameter

The part 5: 7th digit, Angle / Area / Diameter of a component, is
usually applicable for NC - NST, all the Rubber Profile components,
and TP respectively. Therefore, this digit will be defined as “0” when
classify component not concerned those 3 dimensional. The 8th and
9th digit is depending on the 7th digit.
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1 Ifthe 7thdigit is “0”, the 8thand 9th digit will be defined as “0”

either.
1 If the 7th digit is not “0”, the 8th and 9th digit will be followed
the code.

TABLE 3.9 Code of the part 5, the ,1and Sthdigit - If the 7tndigit is Angle

Code X> X<
00 N/A
01 0 1
02 1 3
03 3 5
04 5 7
05 7 9
06 9 n
07 n 13
08 13 15

@ 2° increment Until

46 89 a1

TABLE 3.10 Code of the part 5, the 8nand 9tfi digit - If the 7mdigit is Area

Code x> X<
00 NIA
01 0 40
02 40 50
03 50 60
@ 10mm”. increment Until
18 200 225
19 225 250
20 250 275
@ 25mmz. increment Until
46 900 950
a7 950 1000
48 1000 1050
@50 A\ increment Until
98 3500 100000

To keep the structure simple, the part 5, in case the 7th digit is
“Area”, can be specified:

1 10mm2. increment for the range 0 - 200mm2

1 25mm2. increment for the range 200 - 900mm2

1 50mmz2. increment for the range 900 - a

TABLE 3.11 Code of the part 5, the 8thand 9tndigit - If the 7,ndigit is Diameter

Code x> X<
00 N/A
o1 0 10
02 10 1
03 n 12



@ 1 increment Until
n 19 100000

3.5.6 Pros vs. Cons Analysis: GT code of Radial Tire
Components

Pros

1 High simplification

1 Less development period

1 Low development cost

1 Avoid “MISS” from different component name

Cons

1 Some area has inappropriate range that could effect “HIT”
rate (too many)

3.6 Data Base for Radial Tire Components

3.6.1 Data Base Design

As the current application software for issuing tire specification
is MS.Excel, and regarding to the defined classification structure, the
data base of radial tire components can be easily created now in
MS.Excel spreadsheet with the support of Visual Basic modules.

4 el
HO Mk rosoft Excel Stp-Standardization xIs 1

iYH e View Insert Format look Qata IEyndow Help, LS X

Ay " « e+ ( " CordaNew Lo B y m. 3H gg % »
M o[ - ' P (VAN a i 10 %
20
c D : Er, Lo N 0 P 0 R s T 2 5 X Y < J*
12 o

31 1 R jsi [braiid GPICODPIg pi GA jGM WD p T GW joFICOOP |GP2 GA |GP2 WD [GTGP2 jPK « OOP Jric GA IRICWD |gtwc |lIpcooé|ipwd |ip;

5
4: 65 - r 13835 1BFGFRARBLAY 6043 085 375 00465000 6043 085 355 ADD463000 o; 0 0 0
; 175 70 13 82T | BFGRAIRIHAY 6043 0.85 375 ADO465000 6043 085 355 ADD463000 o; o 0 0
6; 185 0 13 88T BFGFARWAY 6043 085 306 ADD4G7000 6043 085 375 ADD465000 0 0 0 0
7 195 0; 14 1067104P  ACCIS AL0 6043 i) 445 AD0GT2000 6043 12 410 AOOBE9000 39048 ; 05 230 >03244000
8 175 701 13 82T ACCIS AIL 6043 085 375 ADD4B5000 6043 085 355 >00463000 0 o 0 0
9 185 701 13 8T ACCIS AlL 6043 085 305 >00467000  6043: 085 375 AD0465000 & 0 0 0
10; 175 65; 14 82T ACCIS AL 6043 085 360 ADDAB4000 6043 085 340 >00462000 o; 0 0 0
11 185 65; 14 86T IACCIS AL 6043 085 380 ADD4BE000 6043 85 360 A00464000 0 0 0 0
i12; 185 65: 14 86H /ACCiSM2 6043; 0.85 390 >00467000 6043; .85 365 >00464000 0; 0 0 [
113: 185 60 14 82H ACDS AL2 6043 085 365 ADDGA000 6043 85 340 AD462000 e} 0 0 0
14 195 60; 14 86H ACCIS A2 6043 085 300 ADDE7000  6043; 85 365 700464000 o; 0 0 0
15 185 6 15 88H JACCIS A2 6043; 085 300 >00467000  6043; 85 365 00464000 o; 0 0 0
16 195 65; 15 91H ACOS A2 6043 085 405 ADD4BB00  6043; 85 375 ADDAGE000 o; 0 0 0
17; 195 80: 15 88H ACCiSM2 6043 085 390 A00467000 6043 .85 365 >00464000 0- 0 0 0
| 18 205 60 15 91H ACCIS AL2 6043 085 405 ADD463000 6043 85 375 >00465000 0 0 0 0
§191 205 6 15 94H BCCiS A2 6043 0.9 435 ADDATIO0 6043 0.9 400 >00468000 [ 0 0 0
185 0 14 8PR102/USIAMTYRE2000 6043 12 410 AD0BGI000  6043; 12 380 >00666000 30048 05 230/324400<|
195 o 14 8PAL06/H SIAMTYRE2000 6043 12 445 >00672000 6043 12 410 >00669000  30048: 05 230 >03244000
2 15 0. 12 69T RIKEN ALL STAR 6043 085 310 ADDAS9000 6043 85 275 >00453000 o; 0 0 0
2 156 70; 12 737 RIKENALL STAR 6043 085 30 ADGI000 6043 85 310 >00459000 o; 0 0 0
128 8 285 >00455000 0 0 0 T
M4 4 . A 2b connected/* 332004 /fsUKfy AKX t/»2 /" i<a/aT /oT ,;m _x Offif GE0L/PDJ4 JROS §
1Draw» ~ AutoShapes’ \ Ns 0 o H: 4> 0 fﬁ P . . Non # securty.. oL
Ready

Figure 3.4 Data base for Radial Tire Components with Coding
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3.6.2 Pros vs. Cons Analysis: Data base for Radial Tire
Components

Pros

1 User-friendly

1 Less development period

1 Low development cost

1 Fully compatible with the current spec system
Cons

1 Not suitable for further data base development

3.7 Application Software for c&c and Design Retrieval

3.7.1 Application Design

As the application software for issuing tire specification and the
data base of radial tire components have been constructed on
MS.Excel, therefore, the application for c & ¢ and design retrieval are
constructed on MS.Excel with the support of Visual Basic modules. The
source code of Visual Basic is shown in Appendix c.

[= =

la
Component Design Center
o Design A Design
Component Retriéval

<

R T T

Chara Mat Ga Wid AAD Angle Area Dia GT COde

NC aviMv N/A 600 Angle-R 85 N/A N/A C06OS8|44

C 06 0 88 1y 44 00 00 cIABUL FALSE

Existing Components

Figure 3.5 Application Software for c&c and Design Retrieval

3.7.2 Pros vs. Cons Analysis: Application for c&c

Pros

1 User-friendly

1 Less development period

1 Low development cost

Cons

1 Manual input the new design

3.7.3 Pros vs. Cons Analysis: Application for Design Retrieval

Pros

1 User-friendly

1 Less development period
1 Low development cost



1 Maximize possibility of “HIT”
Cons
1 System takes long time to retrieve data
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