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Class Subclass 1 Subclass 2
Thermoplastics Polyacetal
Polyacrylic
Fluoroplastics
Polyamide
Polyolefin
Styrenic
Vinyl-Based
Cellulosic
Polycarbonate
. Plastics Ionomer
Polyimide
Polysulphone
Polyester

PolyurethaneTPs

Polyetherketone

Polyphenylene _Ether
Sulfone Based

Phenoric

Thermoset Polyester

N 51 wameaguannveswaadnlussdunmauazanaeos



Class Obeject

‘ Polyamide \A Nylon6

A Nylon6,6
@ styrenic /\ ABS
A ps

SAN

‘ Polycarbonate A PC
‘ Polyacetal \A Acetal Copolymer

A Acetal Homopolymer

‘ Fluoroplastic ETFE

FEP

PCTFE

PFA

PTFE

PVDF

HDPE
Polypropylene
Polybutylene
LDPE

‘ Polyolefin LLDPE
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@ cenuosic

CAB

/&DD >

CAP
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Object Property
Glass Temperature

Melting Temperature

A Acetal Copolymer Tensile Strength
Typical productv
Chemical Resistance
Impact Strength
Density

Dielectric Strength

FDA Approval

Outdoor Weathering
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If  |Product| TypicalA is precisely equal to "Appliances","Industrial"," Automotive","Material
Handling","Electrical and Electronics","Plumbing","Consumer Applications","

>

Hardware","Irrigation and Agricultural","Building and Construction"
Then FIRST_START
is confirmed.
And ApplicationSelect is assigned to ApplicationSelect
RULE : Rule Information10
If |Product|. Typical) is precisely equal to
"Boathulls","Toys","Luggage","Furniture","Opticals","Handles","Sheeting","
Skylights","Pens","Signs","Ski goggles"," Packaging containers","Medical devices","Safety
glasses","Steering wheels","Cosmetic parts","To
Then ConsumerSelect
is confirmed.
And |Product|. Typicall is assigned to [Product|. Typical
And Execute "TestMultiValue"(@WAIT=TRUE;@ATOMID=<|Plastics|>.
TypicalProduct; @STRING="@SUPERSET,@TEST=@V(Product.Typical),
@RETﬁRN=PrePlastics,@COMP=STRING“;)
And Execute "AtomNameValue"(@WAIT=TRUE;@ATOMID=<|PrePlastics|>;
@STRING="@RETURN=|PrePlastics|.Name";)
v. ngineTuMsAnAe AU (User Interface)
RULE : Rule Information2
If Execute "ControlSession"(@WAIT=TRUE;
@ATOMID=Begin;@STRING="@UNSUGGEST";)
And |Product|.component is assigned to |Product|.component
And |Product|. TemperatureMin is assigned to |UserRequirement|. TemperatureMin
And [Product|. TemperatureMax is assigned to |UserRequirement| TemperatureMax
And Structure is assigned to Structure

And DielectricQuestion is assigned to DielectricQuestion
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And |Product|.Elongation is assigned to |UserRequirement|. Elongation
And Create Object PriorityElongation |Priority|
Then SEC_START
is confirmed.
And [Product|.component is assigned to <ProductObject>.component
And |Product|. TemperatureMin is assigned to <ProductObject>. TemperatureMin
And |Product|. TemperatureMax is assigned to <ProductObject>. TemperatureMax
And |Product|.Elongation is assigned to <Prc;duct0bject>.Elongation
And SEC_START!] is assigned to SEC_START!
f. ng;ﬁﬂ'Jf‘\’uiﬂsm%ﬁwmwmaﬁn
RULE : Rule Leather
If there is evidence of Leather Properties
Then Structure
is confirmed.
And Leather_Propérties is assigned to ProductObject.Leather
RULE : Rule LeatherLike
If there is evidence of Leather Properties
And <|Plastics|>. TemperatureMelting is precisely equal to (0-99999)
And ProductObject. TemperatureMin is greater than or equal to <[Plastics]>.
TemperatureGlassMin+10
And ProductObject. TemperatureMax is less than or equal to
<|Plastics|>. TemperatureGlassMax-10
Then Structured_Polymer
is confirmed.
And Create Object <|Plastics|> |PlasticsLeather|
RULE : Rule Semicrystalike
If there is evidence of Moderate _Rigidity

Then Structure



is confirmed.
And Moderate_Rigidity is assigned to ProductObject.ModerateRigidity
RULE : Rule Semicrystalline

If there is evidence of Moderate_Rigidity

And <|Plastics|>.'femperatureGlassMax is not equal to (0-99999)

And <|Plastics|> TemperatureGlassMin is not equal to 99999

And <|Plastics]> TemperatureMelting is not equal to (0-99999)

And ProductObject. TemperatureMin is greater than <[Plastics|> TemperatureGlassMin

And ProductObject. TemperatureMax is less than <|Plastics|>. TemperatureMelting
Then Structured_Polymer

is confirmed.

And Create Object <|Plastics|> |PlasticsSemicrystalline|

RULE : Rule Crystalline

If there is evidence of High_Rigidity

And <|Plastics|> TemperatureGlassMax is precisely equal to (0-99999)

And <|Plastics|>. TemperatureGlassMin is precisely equal to 99999

And ProductObject. TemperatureMax is less than <|Plastics|> TemperatureMelting
Then Structured_Polymer

is confirmed.

And Create Object <|Plastics|> |PlasticsCrystalline]

| RULE : Rule Elastomer

If there is evidence of Stretch_Rapidly_under_Tension

And there is evidence of Recover_its_Original_Dimension

And <|Plastics|> TemperatureMelting is precisely equal to (0-99999)

And <|Plastics|> TemperatureGlassMin is not equal to 99999

And ProductObject. TemperatureMin is greater than <|Plastics|>. TemperatureGlassMax
Then Structured_Polymer

is confirmed.



And Create Object <|Plastics|> |PlasticsElastomer|
RULE : Rule Glassy
If there is evidence of GlassLike_Rigidity
And <|Plastics|>. TemperatureMelting is precisely equal to (0-99999)
And <|Plastics]>. TemperatureGlassMin is not equal to (0-99999)
And ProductObject. TemperatureMax is less than <|Plastics|>. TemperatureGlassMax
Then Structured_Polymer
is confirmed.
And Create Object <|Plastics|> |PlasticsGlassy|
2. ngieafumRmahFnumdvens
"RULE : Rule AskFDA_Required
If ProductObject. FDA is precisely equal to "Yes"
Then AskFDA
is confirmed.
And Create Object PriorityFDA |Priority|
2. n;]L'f“;znﬁ’unm‘fﬁmmnumudeamwmmﬂ
RULE : Rule AskWeatheringRequired
If ProductObject.OutdoorWeather is precisely equal to "Excellent"
Then AskOutdoorWeathering
is confirmed.
And Create Object PriorityOutdoor |Priority|
.RULE : Rule AskWeatheringRequired
If  ProductObject.OutdoorWeather is precisely equal to "Good"
Then AskOutdoorWeathering
is confirmed.

And Create Object PriorityOutdoor |Priority|



‘RULE : Rule AskWeatheringRequired
If ProductObject.OutdoorWeather is precisely equal to "Fair"
Then AskOutdoorWeathering
is confirmed.
And Create Object PriorityOutdoor |Priority|
RULE : Rule AskWeatheringRequired
If ProductObject.OutdoorWeather is precisely equal to "Poor"
Then AskOutdoorWeathering
is confirmed.
And Create Object PriorityOutdoor |Priority|
RULE : Rule AskWeatheringRequired
If  ProductObject.OutdoorWeather is precisely equal to "Not_necessary"
Then AskOutdoorWeathering
is confirmed.
. ﬂg]t?;tnﬁ’uamﬁmmnumwm"lﬂ‘énﬁnﬂ%n (Dielectric Strength)
RULE : Rule CheckSelectDielectric
If <|Second_Medial>.DielectricStrength is greater than or equal to 200
And <|Second_Medial>.DielectricStrength is less than 400
Then CheckDielectricSelectPlastics
is confirmed.
And "Medium" is assigned to InformationB.ValueString
RULE : Rule CheckSelectDielectricLow
If <|Second Media[> DielectricStrength is less than 200
Then CheckDielectricSelectPlastics
is confirmed.
And "Low" is assigned to InformationC.ValueString

RULE : Rule CheckSelectDielectric

92
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If  <|Second_Medial>.DielectricStrength is greater than or equal to 400

And <|Second_Medial>.DielectricStrength is less than 500
Then CheckDielectricSelectPlastics

is confirmed.

And "High" is assigned to InformationD.ValueString

RULE : Rule CheckSelectDielectric
If <|Second_Media[> DielectricStrength is greater than or equal to 500
Then CheckDielectricSelectPlastics
is confirmed.
And "VeryHigh" is assigned to InformationA. ValueString
. n;]cf“;mf'\’uam"fﬁmmﬁ’mmumsmﬁ
RULE : Rule ChemicalValue
If Create Object PriorityChemical [Priority|
And Execute "Inform.winl 1"(@TYPE=FRM;@WAIT=TRUE;)
Then RuleChemical

is confirmed.

And Execute "AtomNameValue"(@WAIT=TRUE; @ATOMID=<|ProductChemical|>.
ChemicalResistance; @STRING="@ADD,@RETURN=|ProductChemical|.
ChemicalNotUnknown,@VALUES";)

And Execute
"ComputeMultiValue"(@WAIT=TRUE;@ATOMID=|ProductChemical|. ChemicalNotUnknow
n;@STRING="@VALUE=UNKNOWN,NOTKNOWN,@RETURN=|ProductChemical|.Che
micalResistance,@DIFFERENCE";)

. ngtﬁuaﬁuauﬁ’ﬁmmﬁmuﬁu
RULE : Rule DensityHeavy
If  ProductObject.Dens is precisely equal to "Heavy"
And <|First_Media|> Density is less than 62.37

Then Density
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is confirmed.
And Delete Object <|First_Medial> |First_Media|
RULE : Rule DensityLight
If ProductObject.Dens is precisely equal to "Light"
And <|First_Medial>.Density is greater than or equal to 62.37
Then Density
is confirmed.
And Delete Object <|[First_Medial> |First_Media|
318 ngtﬁmﬁ’unndauanwﬁau‘lu
RULE : Rule FDA_Constraint
If Execute "LinkMultiValue"(@WAIT=TRUE;@ATOMID=<|First_Medial>.
FDA;@STRING="@LINKTO=Third Media, @CREATEOBJECTS";)
And Execute "AtomNameValue"(@WAIT=TRUE;@ATOMID=<|Third_Media|>;
@STRING="@ADD,@RETURN=Third_Media. ValueString":)
And Execute "GetMultiValue"(@WAIT=TRUE;@ATOMID=|Third_Media|. ValueString,<|
Third_Media>.ValueString;)
Then FDASub
is confirmed.
) ngtﬁaaﬁ’urmﬁ?lmmu‘l‘im‘sq‘lumsnuu‘san‘szzmn
'RULE : Rule ImpactStrengthHigh
If ProductObject.Impact_Resistance is precisely equal to "High"
And ImpactStrengthHighSub is assigned to ImpactStrengthHighSub
Then ImpactStrength
is confirmed.
RULE : Rule ImpactStrengthHigh__1
If <|First_Media|>.ImpactStrength is less than 5
Then ImpactStrengthHighSub

is confirmed.
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And Delete Object <|First_Media|> |First_Media|
RULE : Rule ImpactStrengthHigh_ 2
If  <|First_Media|>ImpactStrength is greater than or equal to 10
Then ImpactStrengthHighSub
is confirmed.
And Delete Object <|First_Medial> |First_Media|
RULE : Rule ImpactStrengthHigh__3
If  ProductObject.NewValue is assigned to ProductObject. NewValue
And ProductObject.NewValue is assigned to ProductObject.Impact_ResistanceNew
And ProductObject.Impact_ResistanceNew is precisely equal to "High"
And 'ImpactStrengthHighSub is assigned to ImpactStrengthHighSub
Then ImpactStrengthChange
is confirmed.
RULE : Rule ImpactStrengthLow
If ProductObject.Impact_Resistance is precisely equal to "Low"
And <[First_Medial>.ImpactStrength is greater than or equal to 2
Then ImpactStrength
is confirmed.
And Delete Object <|First_Medial> |First_Media|
RULE : Rule ImpactStrengthLow 1
If  ProductObject.NewValue is assigned to ProductObject.NewValue
And ProductObject.NewValue is assigned to ProductObject.Impact_ResistanceNew
And ProductObject.Impact_ResistanceNew is precisely equal to "Low"
And <|First_Media|>.ImpactStrength is greater than or equal to 2
Then ImpactStrengthChange
is confirmed.

And Delete Object <|First_Medial> |First_Media|



"RULE : Rule ImpactStrengthMedium
If ProductObject.Impact_Resistance is precisely equal to "Medium"
And ImpactStrengthMedSub is assigned to ImpactStrengthMedSub
Then ImpactStrength
is confirmed.
RULE : Rule ImpactStrengthMedium__1
If <|First__Media|>.ImpactStrength is less than 2
Then ImpactStrengthMedSub
is confirmed.
And Delete Object <|First_Medial> |First_Media
RULE : Rule ImpactStrengthMedium__2
If <|First_Media[>.ImpactStrength is greater than or equal to 5
Then ImpactStrengthMedSub
is confirmed.
And Delete Object <|First_Medial> [First_Media|
RULE : Rule ImpactStrengthMedium__3

If ProductObject.NewValue is assigned to ProductObject. NewValue

And ProductObject.NewValue is assigned to ProductObject.Impact_ResistanceNew

And ProductObject.Impact_ResistanceNew is precisely equal to "Medium"

And ImpactStrengthMedSub is assigned to ImpactStrengthMedSub
Then ImpactStrengthChange
is confirmed.

RULE : Rule ImpactStrengthVeryhigh

If ProductObject.Impact_Resistance is precisely equal to "VeryHigh"

And <|First_Medial>.ImpactStrength is less than 10
Then ImpactStrength
is confirmed.

And Delete Object <|First_Medial> |First_Media|

96
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RULE : Rule ImpactStrengthVeryhigh__1
If ProductObject.NewValue is assigned to ProductObject. NewValue
And ProductObject.NewValue is assigned to ProductObject.Impact_ResistanceNew
And ProductObject.Impact_ResistanceNew is precisely equal to "VeryHigh"
And <|First_Medial>.ImpactStrength is less than 10
Then ImpactStrengthChange
is confirmed.
And Delete Object <|First_Medial> |First_Media|
523  nalnmseynudmiumsidenwa1adn (Inference Mechanism for Plastics
Selection)
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5.2.4 MIVAMAUNAOAN (Ranking of Plastics)
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Hopgood e lumssadwunaaanie Wszuuiianuawiselumsiden waradn
'lﬁ'gne’faamni‘fu

ngwj AIM  dlumsinemanmsveaesdunlsuilgaud e gﬂu‘uuvfa'lﬂ‘uaq
naln AIM uaaIds  aumMsveaa ;-

AT Ad S UWeRNeY i = T1 {[(weight ( j ) - mid_point_1) x
(performance (i, j ) - mid_point_2)] + Scale_shift_term}
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performance (i, j )
weight ()

5.2.5 mananenuGlyr1umensiln (Graphic User Interface; GUI)
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Window : Intro.Win1

File Edit View Qptions Help
@ Widget Layout & Window Attri || Nam Win1 | [Apply] [ OK |
[ l 1] || LabelIntroduction : PLASA| [Reverq [Cance]
ot +
The prototype knowledge-based system for plastics material selection
(PLASA1)was developed on the expert system shell called Smart Element
E]_‘ Version 2.0. PLASALI selects the best plastic resins based on user input. I
o— asks a series of questions about the desired properties and their priorities.
o—l| PLASA1 computes a qualitative rating for each of the plastics' ]
@ appropriateness in ralation to the engineer’'s desired end-use.
o] Process Control Engineering Laboratory
- — Chemical Engineering Department
Chulalongkorn University E
i n +
' ad |1 i | »

A Y 1 dq¥ Y a 1 o Yg¥
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Plastics Selection Advisor
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oducing
Consumer Applications

you satisfied these plastic resins for pro(iu('ing Consumer
Applications? If youwant to choose new plastic resins in addition to
these you should know something ahout product specification.

Applications Information : PLASA1

Plast'ic“s Ples»;lechon : i Plastxcs Preselection l:gx:ﬂfv’;;ducmg
by mean of Typical Product

cammended Plastice

e you satisfied these plastic resins for producing Toys? If you
to choose new plastic resins in addition to these you should know
something ahout product specification.

a A a o @ 9y
21]71 5.9 llﬁﬂ\”‘ﬁﬂ'ﬁlﬁﬂﬂwa’]ﬁﬂﬂiﬂﬂﬂ‘]ﬂﬂﬁﬂﬂmzn‘]schf\ﬂu



103

Plastics Description : Plastics Selection Advisor

Interested Flastics Information
of
Acrylenitrile-Butadiene-Styrene (ABS)

B Y a 1 a
31N 5.10 ugnmduNYyswavIBsAYsY aNAANIAA YA

Introduction and Category
of
Acrylonitrile-Butadiene-Styrene (ABS)

ﬁw first letter ofteach: of these: monomers. l'hese plashcs consist of
a continuaus: phase of styrene-acrylonitrile: (SAN), with a dispersed. |:
phase of butadienetype rubber onto which a:similar SAN capolymer | &

: ha:heen m-al'totl. ol

d' a a \ a
E‘IJ‘VI 5.1 HaaINMIasUIgNAAANLAASFUA



Specific Design Information :

Please type in and Enter

hulalongkorn Univer.

’ Specific Design Information : PLASA
AR A AR A AR A AR S SRS SRR ERLEAOABSL e

Applications Information

56 (,or'ﬁn')rl Engi m‘;g‘ Laboratory
ical Engineering Department
Chulalongkoern University
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FPiocess Contref Engineering Laboratory
Chemical Engineering Department
Chulalongkorn University

5111 5.14 wansdmow-ney Tudnyazdudenninum uazdrumsesuemiay

User's Specific De Information : PLASA

; an propeties for producing
been enctered. can edit by type in.

Control Engineering Laboratory
Chemical Engineering Department
Chulalongkorn University

P ¥ o Yq Va A o 1Y
§"1J‘YI 5.15 uﬁﬂwagamhauvgw l‘Wt’)‘VI’]ﬂ'l'iLLﬂul‘ll
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Relaxing Constria er's Specific Design Information : PLASA

File Edit Expert Windows

PO A A A A A R

Relaxing Constraint User’s Information

No plastics match Chemical Resistance property for producing
Container Could you relax for this Chewical Resistance?{If you
can't relax this property please push hotton Restart for input new
inforimation]

:ess Control Engineering Laboratory
Chemical Engineering Department
Chulatangkorn University

< 7N N S\ N

This foHowing plastics for producing Unhnown with
rating. |More Rating. More appropriate]

Process Contiol Engineering Laboratory
Chemical Engineering Department
Chulalongkorn University

511 5.17 uanwWaINNISIAONNAIEAN 1A PLASA 1 LAZBUALANMNNIZEN
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