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ON-LINE MIXING STUDIES OF RESIN AND CURING AGENTS
FOR LIQUID TRANSFER MOLDING

A. Cotard (Intern) and S. G. Advani
University of Delaware . Center for Composite Materials . Department of Mechanical Engineering

MOTIVATION GOALS \ BY-PASS TUBING SYSTEM
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under the 1o be cost effecti for LCM 1. Develop a SIMPLE AND LOW COST SETUP providing a constant Polseullle’s lw aliows us to cakulzie the by-pass tubing radius
processes. In order to avold g nlhrun Miking ratic durng Injection. required for the desired mixing ratio. We assume that both tubes have
mﬂnﬂhmthpmuwhmhhgpmhm the same leagth.
desired. The idea is to mix the curing agent with the resin as the resin ]

o Approach: use by-pass tubing for hardener : 2l ?-{ﬁ‘—_—;]-[.!{é.]

Standard injection setup

2. Develop an AUTOMATED SYSTEM able to provide a varying mixing
ratio

PF usa a comy Injector
pump

3. Check the ON-LINE MDING INFLUENCE ON RESIN PROPERTIES

Approach: use DSC and DMA to compare mechanical properties and
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/ DEGREE OF CURE \ : CONCLUSIONS
CHARACTERIZATION ! were run_using

‘When only a single curing reaction and no other enthalpic evenis mm«m“-“‘h“mn
occur, heat flow is proportional fo the reaction rate: F .
dee  difdt AH, - AH,  AH,
@A, T T am.
- o Degree of cure oblained with this process is
Hy weang DSC the degree of comparable 1o mechanical mixing resulis.

[ [e—— Inpirt parameters : " 1 constant over fime during injection:

- density |- DAQ frequency : - ] 2 . I ]  —

- Observa cure quality of compasites - |_mg|m g — i \g e resn bow E Hardener fow
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- Constant misig rato 7 T e ow = WHAT NEXT ?

- Can be also used for VARTM = Control syringe injection oo e fhreing : « Canry out the degree of cure characterization with vinyl
spead comerson ester resin.

In the case of Vinyl ester resin, this system can be used Resulls in samples: i = Determine influence of dual injection on mechanical
in order to enhance cure reaction by varying the mixing mm'T" i 2 properties with DMA measures. -
ratio of the resin and the catalyst during inj =] i T - Use a peristaltic pump in order o avold syringe Emits.




