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(Graphical User Interface)

(GrapliKiilUserIntafie)



4.2 (Knowlegde base)

CLASS SUB-CLASS

() BLOW MOLDING
CASTING PROCESS

SPECIALTY PROCESS

FOAM PROCESSING

PLASTIC PROCESSORS THERMOFORMING PROCESS

REINFORCED THERMOSETS

EXTRUSION MOLDING

COMPRESSION & TRANSFER

INJECTION MOLDING



CLASS OBJECT

EXTRUSION BLOW MOLDING

() BLOW MOLDNG INJECTION BLOW MOLDING
MULULAYER BLOW' MOLING

CASTING OF ACRYLIC

©) CASTING PROCESS CASTING OF FILM

A\

CASTING OF NYLON

CALENDERING

O SPECIALTY PROCESS REACTION INJECTION MOLDING

N

ROTATIONAL MOLDING

() FOAMING PROCESS ——————/\ ' FOAMING

() THERMOFORMING PROCESS A THERMOFORMING

COMPRESSION MOLDING RP
FILAMENT WINDING
OPEN MOLD PROCESSING

REINFORCED CONTINUOUS FRP LAMINATING
THERMOSETS PULTRUSION

RESIN TRANSFER MOLDING

TAPE FIBER PLACEMENT

4.2



CLASS

() ExTRUSION

O COMPRESSION &
TRANSFER MOLDING

@ INECTION MOLDING

42.( )

OBJECT

EXTRUSION COMPOUNDING

EXTRUSION PROCESSING
BLOWN FILM EXTRUSION

EXTRUDER SCREEN CHANGES

EXTRUSION DIES
EXTRUSION GEAR PUMPS

GRAVIMETRIC EXTRUSION CONTROL

COMPRESSION MOLDING

TRANSFER MOLDING

THERMOPLASTICS INJECTION
THERMOSETS INJECTION MOLDING
MULTICOMPONENT INJECTION



OBJECT

INJECTION MOLDING

43

PROPERTY

BOSSES
RIBS

HOLES
INSERTS
THREADS
UNDERCUTS

PRODUCT SHAPE

PRODUCT SIZE
PRODUCT VOLUME

PRODUCTION RATE
SURFACE FINISHING

MECHANICAL STRENGTH
THICKNESS

DIMENSIONAL TOLERANCE
OPERATING PRESURE

OPERATING TEMPERATURE
RESINS

TYPICAL PRODUCT

PART COMPLEXITY
EQUIPMENT COST
TOOLING COST

RESIN COST
LABOR COST



41

(Injection Molding)

(Cabxfcrirg)

(Caknderirg)

(Fiknrent winding)

43

(Extrusion)

4.2

(Pultrusion)

(Pultrusion)

(Irgection Molding)

(Extrusion)

87



(Casting of Nylon)

(Reinforcing Thermosets)

(Opji Mold Processing) ' b (Secondai}'

Process)

(Dimensional Tolerance)

(Open Mold



Processirg)

Mokirg) (Transfer Molding)

4.4

(Product  Tape) (Product size)

44 19

(Semantic Network)

(Compression

" (Slot)
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CLASS: PLASTIC PROCESSORS

Name
Product shape
Threads
Holes
Ribs
Undercuts
Bosses
Inserts

Product size

Product Volume

Drmensicna] tolerance

Production rale

Surface firrishirg

Mechanical stragjh
T\pical Product
Resins

Equiprrut cost
Operatng

Operating pressure

Plastic processors



CLASS: PLASTIC
PROCESSORS

Name

Productshape

Threads
Holes
Ribs
Undercuts
Bosses
Inserts
Product size
Product Volume
DimensKral tolerance
Production rale
Surface finislung
Mechanical strergth
Tspical Product

Resins

Equipment oost
Operating

Operating pressure

44

SUB-CLASS: INJECTION MOLDING

Injectai moldiic
Molded product O pal hollow bodies. Pipe
Yes

Yes

Yes

Yes

Yes

Yes

Small Medium
‘Medium. High. Vers high
Fine
Extreamh rapid

Vers snooth

Excellent

Cuds. Trass. Opal containers. Cans

Acetal ABS, Nslcn. PC. PE PP.PS.PPO

Medium. Hieh. Vers huzh

200-3 C

5.000-40.0



CLASS: PLASTIC
PROCESSORS

Name

Product shape
Threads
Holes
Rite
Undercuts
Bosses

Ingrts

Product size

Product Vohnrt

Dimensicnal tolerance
Production rate
Surface finishirg
Mechanical strergth
Typical Product
Resins
Equipment oost
Operating

Operating pressure

4.4

SUB-CLASS: EXTRUSIONS

Extrusion

Film. Sheet. Pipe, profile

No
No
Yes
Yes
Yes

Yes

Small. Medium Large

Medium. Hieh. Verv hieh

Normal

Extremely Rapid

Smooth. Verv smooth

Good
Linear shapa Pipe. Profiles. Sheets. Panel

Acetal ABS, Acrelia Nylon, PC. pp.
Medium High- Very high

300-5 C

500X1.0 Psi

1



SUB-CLASS: INJECTION

MOLDING OBJECT: MULTI-COMPONENT INJECTION
Name  MuM-Ccmpcnertinjectjcn moldirg
Productshape  Sandwich cxnstructm Molded product
Threads Yes
Holes Yes
Rite Yes
dercut Yes
Bosses Yes
Inserts Yes
Product size Small
Product Volume Medium. High
Dimenstcnal tolerance Fine
Product»! rate
Surface finishirg Smooth
Mechanical strength Excellent

Typical Product

Resms

Equipment oost
Operating
Operating pressure

44

Cuds. Trays. Open ocntamas. Caps
Acetal ABS, Nyfca PC. PE PP.PS. PPO

High. Very high

200-300 ¢

5.00040.0



SUB-CLASS: EXTRUSION
MOLDING

Name

Product shape

Threads

Holes

Rite
Undercuts

Bosses

Inserts

Product size

Product Volume
Dimensional tolerance

Production rate

Surface finishing

Mechanical strergth
Typical Predict

Resins

Equipment oost
Operating

Operating pressure

44

OBJECT: EXTRUSION COMPOUNDING

Extrusicn oenpounding

Film. Sheet Ppe, profile

No

No
Yes
Yes
Yes

Yes

Small. Medium. Large

Medium. Hide Verv hifih

Fine

Extremely Rapid

Verv smooth

Excellent
Lrrmrshape Pipe. Profiles, Sheets. Pard
Acetal ABS, Acrylic Nylon. PC, pp,
Medium. Higji Very higji

3005 ¢

500-6.000 Psi



% (Rulebes)

(Patthem-matching)

(Inference chain)

12 ,

431 (User Interface)

Rule Rinrtializatron

T\pcal Product is precisely equal to Cups. Tims. Opencontainers. Caps. Covers. Closures. Hoods. Housirs”.
Autoparts. Complex shapes. Thickness charges. Linear shapes. Pipe. Profiles. Sheets. Parrels. Laminates. Tanks or
Dmm

THEN

Inifializaficn is confirmed

And Product Tspical is assigned to Product T\pical

Rule T\pical Product

There is no evidmeeaf Imtralrzafiai



And Product Tvpical is assigied to Product Topical

THEN

Tupical Product is confirmed

Rule Shape Product

Thero is evidence of Tvpical Product

And Requirement c¢f Product Sliape is precisely equal to Sheet. Pipe.Opalhollow bodies. Enclosed hollow bodies.

Rod Profile. Film or Molded products

THEN

Shape Product is @nfirmed

Rule Molded Product

Requirement of Product Shape is precisely equal to Open liollovvhbodies. Molded products

THEN

Molded Product is confirmed

And GuoBosses is assigned toGeoBosses

And GeoHoles IS assigned toGeoHoles

And Geoinserts is assigned toGeolnserts

And GeoRibs is assigned toGooRibs



And GooThreads is assignealto GeoThreacs

And GeoUndauits is assigned toG e Undraits
And Show Gearctn cf product
And Size Product is assigned to Size Product
And Gixk SizeVolume IS assigned to Check Size Volume
And Check Size Rate is assigned toCheck Size Rate
And Check Size Toieiance is assigned to Check Size Tolerance
And Check Size Finishing isassigned toCheck Size Fniishirc
And Strergth Part is assigned to Strergth Part
432 (ProductShape)

Rule Product Shape

Use the Testmuhivalue escocute to fine all plastic processor methods which produce product shape
requirement

THEN

Product Shape is confirmed

And Use AtomNameValue to ccnstmet a mulfi-\alue ocitaining the narreof all the processor which

corresponding product requirement

Rule Bosses



Requirement of Bosses is precisely equal to YES
And Use pattern rrathirg to fine processors which can not crcat hosses
THEN
Besses is confirmed
And Delete Processors which can not creat hosses
433 Rule !

Rule Normal Tolerance

Requirement of Dimensional Tolerance is precisely equal to Normal

(Dimensional Tolerance)

And Use the Testmultivahie eNoecute to fine all plastic processor methods which Dimensional Tolerance

is precisely equal to Coarse

THEN

Dimarsicna] Tolerance isconfirmed

And Delete Processors which Dimensional Tolerance is precisely equal to Coarse

And Check Tolerance is assigned to Check Tolerance

ELSE

Dimensional Tolerance is not oonfirmxl



And Use AtomNameVahie to ccnstmct a multi-value attaining the narreof all the processor which

arrespondmg  Dnnensiona! Tolerance requiremert

43.4 Rule Y (Part Strength)

Rule Good Strength

IF

Rogtararat of Part Strergth is precisely equal to Good

And Use the Testinultivalue escecule to fine all plastic processor methods wilieh Part Strergth is precisely

equal to Fair and Poor

THEN

Fhrt Strergth is confirmed

And Delete Processors which Part Stnrejh is precisely equal to Fair and Poor

ELSE

Rut Strergth is not confirmed

And Use AtomNameVahie to ccnstmet a multi-value eentainirg the name of all the processor which

conespaidirg Part Strergth roquircnmt

433 Ruk m & (Product Size)

Rule Large Size

IF

Requirement of Product Size is precisely equal to Lanjf



And Use the Testmukivalue escecute to fine all plastic processor nediods which Product Size is preasek
equal to Medium aid Small
And Plastic processor methods requirement is a member of Processors
THEN
Products12 is confirmed
And Delete Processors which Product Size is precisely equal to Medrumand Small
And Use AtomNameValue to ocnstruct a mild-value ccntnirnrg the nameof all tit; processor winch
oorrespondirg  Part Size requirement

436 rRok  MI (Product Volume)

Rule LowVolume

IF
Requirement of Product Volume is precisely equal to Lew
And Use the TestmuMvahie excecute to fine ! plastic processor metliods wilieh Product Volume is
precisely eqitil to Ven Low
And Plastic processor methods raquirarent is a member of Processors
THEN
Predict Vdurre is confirmed
And Delete Processors winch Predict Volume IS precisely equal to Very Slow

ELSE



Prodict VVdumc is not confirmed.
And Use AtomNameValue to construct a mulHvalue cortairnrg tit: narreof all tie processor which
corresponding  Product Volume requiremert

43.7 Rule (Surface Finishing)

Rule Moderate Rough Surface Finishing

IF
Requirement of Surface Finishirg is precisely equal to Moderate rough
And Use the Testnuihivalue execute to fine all plastic processor ntjhods whidr Surface Fniishirg is precisely
equal to Rough
And  Plastic processor rrcthods roquuurut is a rruriber of Processors
THEN
Surface Finishirg is oonfimtd,
And Delete Processors wiridi - Surface Finisilirg is precisely egieii to Rougir
ELSE
Surface Finishirg is not confirmed
And  Use AiomNameValue to construct a multi-value containing die name of all die processor which
correspondirg - Surface Finislrirg reguirement

433 Rule (Production Rate)

Ride Medium Rate



IF
Requirement of Production Rate is precisely equal to Medium
And Use the Testmuhivalue EKpecute to fine all plasoc processor methods which Production Rate is precisely
equal to Slow
THEN
Production Rate is confirmed
And Delete Processors which Production Rate is precisely equal to Slow
ELSE
Production Rate is not confirmai
And  Use AtomNameVahie to construct @ multi-value containing the riant of all the processor which
corresponding  Production Rate roquirerrut

43.9 Rule

Rule Relax Tolerance

IF
Check Weight Tolerance is assigned to Check Weight Tolerance
And Shew Relaxing Constraints of Tolerance
And Reset Tolerance Dimensional of Tolerance
And Real Reguircrruat of Dimensional Tolerance

And Reset Tolerance Dnruisional



And Reset Check Tolerance
And Reset Dimensional Tolerance
And exile Processors which Dimensional Tolerance is precisely equal to previous tolerance
And Tolerance Weight is assigiod to Tolerance Dinonsicnd
And Dirrensional Tolerance is assigrod to Dinuisotil Tolerance
THEN
Relax Tolerance is confirmed

4310 Rule ‘

Rule RCheckWeigJITokrance 3

IF
Dimensiand Tolerance of WeightRank is precisely equal to 4
And Use GetListEiem  retrieves nameof processors from ClassWeight Ranking whidi WeiditRank is
precisely equal to 3 and attaches them to Class Weight
THEN
Clock Wadi Tolerance is oorifimod
And Take the nameof processors in multi-value of weight and Inik themto temporary Class Processors
And Delete ! Processors inClass Weiglt

Rule FrstOrekr



Use Rankiist nuisa list of Class Weigjt Ranking accondirg to Wogli Property
And Predict Volume of WeigJt Rank s assigned to Chock Volume of WeigjIRank
And Dmuisioral Toleranceof Weight Rank is assignai toCheck Tolerance of Weiglt Rank
And Prediction Rate of WeightRank is assigned to Check Rale of WeightRank
And Surface Finishing of Woglit Rank is assigned to deck Surface Finishingof WdgJIRank
And Part Strength of WeigjIRank is assigned to Check Part Strength of WeigjIRank
And Serdrg Message FirstOnir to Class agit Ranking
THEN
FnstOnier is ccnfimed.
4311 Rule
Rule Show Processors
IF
Plastic processor ncthods requirement is a member of Processors
THEN
Shore Processors is confirmed.
And Shc*v Processors and Resing
And Real Product is assigned to Resin Product
4-312

Rule Resin Product

101



IF

Requirement of Resins is precisely equal to Acetal ABS.Aoylic. Cellulose acetate. Cellulose acetate butilate.
Cellulose innate. Cellulose propionate. Ethel celluose. Chlorinated pohethx CITE TFE FEP. CTFE-VF2,
N\fcri Phenaxy or Pohim

And the Testmuhivahie excecute to fire plastic processor methods which produce predict fromresin
raguircrrent

And Plastic processor rrethods requirement is a member of Processors

THEN

Resin Predict is confirmed

And Dette Processors which resin is not precisely equal to resin reguirement

And Shew Processors and Informeticn

ELSE

Resin Product is not confirmed

And Shew Processors and Information

4.4 vl ( Graphic User Interface)
‘ Push buttais. Text Editor. lame lable Select Menus
Script

45



Plastic Processing Selector

Does the plastic product Information

have bosses?

Bosses may he defined as protruding studs on
a part that assist in the assembling of the
plastic part with ancther piece. Because they
ara frequently the anchoring member betwaen

Lz;lx‘c;r:ato& it');AApp‘lch inh‘:ll-igcnce‘ o
=, Y Sytems in Process Engineering

4.6

Information 45 47

47



Geometry of Part

*7/ User Requirement

You can edit your answer by type in. any choice see help menu.

Labaratory for Applied Intelligence
Sytems in Process Engincering

46

— -

Figure and Process

L Shading Process
_lTvpnslcr_N‘loldingJ:.[v- Cbltl\pre-séibn J g

]

{ Blov& MjoldlngA J I 'Inlccﬂo‘nv
. Extrusion - l
R‘.wm‘-’c-ed\rh‘!‘mu,“t.." .-”‘..,:,.’{, P STy TN Al

| compression Motding AP { | . Tape Fiber Placement

? [ Continuous FRP Iamlnatlngl P I 3 2R '(_)pen Mold Ploi:éssing

~ RTM

L " “ Filament winding J I Pultrusion Jl
FEa 2N AR AT R A Ry s s

Specialty Praces

I - Rotational i 3
I Calendering l

=

RIM

47



of resing, with long ter
rediahle, bighly i

. operalion / K

Zhinidction MoldIng o . e B A e s S T ey

~ The basic Injection molding, process Involves the injection, under high.
. pressure. The granular molding material Is loaded into a hopper which’
. gravity feeds to a rotaing screw as shown in flgure above. The screw melts
. the -plastic and canveys It to a reservoir at the end of screw.  Melting is
‘.. accomplished by both frictional heat generation and conduction from a heated &+

48

45

PLASAL

PLASA1I !

PLASAII

PLASAIL

PLASALL



451 Session

(User  Interface)

45 2 (Rulebase)

48

«



Processors and Strength

Relaxing Pan Strength

No processors match Excellent Part Strength. Could you relax Part
Strength? [The table below show the possibie Part Strength.)

: Processors

} Part Stre‘ngth

N
Jt
1

AT IT
S oD~ X I T S S T R T

x Compression Fair

: Thermoforming — } Good

Laboratory for Applied Intelligence
Sytems in Process Engineering

49

453 |

410

More Information



4.10

Typical Product 4.11 412

Processors

Do you restart Plastic Processors Selection again?

Cves . B w0 M Vorc information

oforming

i Extrualon Blow Moldlng

5 Injection Blow Molding

Mullllayer Blow Molding

Mulu-Componem Injection Moldlng

;- Thermoplatic Injection’. . .

Polyethylem: and Polystylem: Foam Extrusion

410




Processes Information

Product Typical 3
Machine Cost |

Figure and Process

Commercial infromation
§

Processors Properties |

411

P ro._dr u .C_tT,_Y,PJ cal

1117 . Cups; Trays, Open containers ;
| Extrusion Blow Molding * 4 Bottles. Necked containers. Tanks, |
[i Inaction Blow Moldingy , V -y - r* -et Buttles; Nfcdtéd containers. Tanks, i

[ Multilayer Blow Moldinu 7_Z"" Bottles, Necked containers. Tanks, |

{.Multi-Component Injection Molding Cups; Trays. Open containers.Caps

Ll (AL S— SRR O Sonalne . Caps

- S —— 9o

=T - eV . 1 : : ST " .--I"_
Retum

g S

412
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