MODELING RESIN INFUSION WITH LIMS FINVARE  ounetpree

Dr. Pavel Simaéek' and Prof. Suresh G. Advani’: 2
University of Delaware | Center for Composite Materials'! | Department of Mechanical Engineering?

Why Do We Model Resin Infusion? Flow Pattern Determination Effects of Material and Mold Compliance Evaluating Permeability from
1. There Are Many Process Variants: I ot Do ToUsing Contant VARTH pommeaky V Experimental Data
0 . | «
(a) RTM {c) RTM Light () Compression RTM i T ‘ { Track Agin’.lulate with
Error Due To Using w7 | ' N Flowfronts e stimated
i Con%:ant RTM permeabilijgis’ I"., .......................................... Z o : : Permeab”ity
Praformm Manidschuring e iUEEE T B . - R 0000 7 . [ e e—m—m— "
Distribustion Midia Inehuded ,.'
Frame 001 | 04 Jun 2004 | newmeshdrec Frame 001 | 04 Jun2004 | newmoshir oc Detect Arrival Compare.
= At some N S
Modd Closure by Compliant Partial Mold Closare 4 ome Refi
o o G oo gggggg Locations pe,—mezl;ri}ﬁy
240000
Injection Line :ggggg
60000 _ i i
T T A ey [ ° Addressing Particular Infusion
Deforming Model <cccccacaaana. u m
Variations.
ConstantPermeability
s o LCM Modeling with LIMS
oA A b Chamber
Demelding and Final Demelding and Finsl Demalding and Final Demetding and Final ueeze Flo
Frocensina R Frocessne R Part Design/Meshing Preparing Data for Simulation Running Post-processing Results intusion by Applied Pressure: Finish Saturaton?
CAD Software LIMS Ul (User Interface) Simulation LIMS Ul, TECPLOT, ... s s fororee Kiiiziztn
LIMS or LIMSSLV _ -
L Pultrusion:
2. There Are Numerous Options in Any of Them Flow Patterns
: : : . Directly _———
Centerline Infusion Line, Vents On Part As Needed . From LIMS UI Phase | & Il : Tool Side : Fill Time
Vent Line Permeability o Y S - Pressure

Measurement

Solenaid Valve Preszure Regulator
§ - -High-Pressure Line

Fluld Supply £ et

N
S T
Pot T LabVIEW
O v —— 4--:"-:-

Flosamsstar ‘ i

—)

Phase | & Il : Gap Side : Fill Time

Mid-plane
Vent Line From Command Line Tempsiaiure | Injection
Permeability and Preform l  Point

Infusianti Properties Computation

ntusion Line «Converting Input Data

_PERM, DRAPE, ... ks .Simulating Filling - 2 i
- -Setting Material .Resin is Injected in
Peripheral Infusion Line, Central Vents On Part As Needed -~ # ngerﬁeﬁ Progedure Saturation 2 . ; 2:: is sc.loj;c;e:us:nzif,e Resin Into Preform
(RTM Light Style) *Executing Control l 3. Preform is Compacted
| e ] . -Creating Gates and Vents Operations

*Creating and Editing *Writing Desired
Control LBASICFiles Output

Acknowledgements

* QOver the years, this work has been supported

L - - - PRT by the Army Research Laboratory, Office of
I\_Ion_ T_r|v_|al Injection Schemes | Impact of_MaterlaI Variability and Naval Research. National Science Foundation
R — Side Injection Line Side Injection Line Deformatlon and Many Others.

Central Injection Line

Shear
0.886
0.788
0.689
0.591

0.492
0.394
0.295
0.197
0.098
0.000

Vi
0.578
0.553
0.527
0.502
0.477
0.451
0.426
0.401
0.375
0.350

* The original LIMS program in versions prior to
4.0 was written by M. Bruschke and S.G.
Advani.
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