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INDUCTION LAMINATION) PROCES PREPREG MICROSTRUCTURE

DEVELOPED BY UD-CCM Assumptions
. . - Sguare Packing Amay Assumption
For Cross-Section of Prepreg
= Conductive Plxies and Capacitive Layers
- Conductive Plaies: Heat for Heatin
- Capacitive Layers: Electric [ Plates for
‘Contact Resistance Heating
- 16 Conductive Plales and 16 Capacitive Layers for a AS4/PE Prepreg

PROCESS OVERVIEW APPLICATION: RAIL (RAPID AUTOHA'I% MODELING:
jiig i S

MODELING: PREPREG MICROSTRUCTURE
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A=126x10°-126 x10' 0
g 9C, =2 % 10° Jifm? °C)
+L: contact resistance between single fibers at the intorface k=028




RESULTS - BIOT NUMBER

Stacking: Heating only at the Center of the Stack (V ber of 0° Plies and N
90° Plies, Symmetric)
Parameters: Boundary Condition and Number of Frepreg Plies

ASAPEL {,-0.127 mm_ ;02 Wim*C}

Contour Plot of Biot Number

- D jon of M Heat Ti
Coefficient for Lumped System Approach
(Uniform Through-thickness Heating)

- Detemination of Maximum Number of Prepreg
Plies for Uniform Thiough-thickness Heating

= More { P Stacking Seq
+ Shorter Characteristic Length for Heat

Diffusion
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= Lower Biot Number for More Unifom
Heating

Numbar ! Prezag Plen [Charastarats Langh, L)
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RESULTS: BOUNDARY
CONDITIONS EFFECTS

Throngh-Thickness Tem perature Field (10
s} with Asy Iy
Conditions In Equipment

- Non- ity im th
L field in spite of
low Biot Number
- importance of processing equipment
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RESULTS: STACKING SEQUENCE EFFECTS

w13 amconde 6]

Trme for T, to remsk 400G 1)

Mty of Hion seoo Oventlon Anges

Bemefit of Stacking Sequence Change

- Avgmenied heating and more uniform femperature field

M {10 9 )

= Simple linear increment due to additional heating locations

I heating by in
= Possible control of inkernal heat generation profile to obtain more uniform femperature field in thickness
direction
Time for Temp {400°C, Adi
+ Reduced time to reach meilting

FUTURE WORK

contact resistance value with angle and contact area
between fibers at the inlerface
3-Dimensional Heat Transfer Analysis

- To consider lateral {in-plane) heat diffusion

«To 9 design tool for
lamination

- Coil design for uniform in-plane heating §
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