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Adbstract

Reman Transfer Muolding (RTM) offers the poteniil o manufaciure reinforced  thermosciting composites of
coanplex geomeinies cosl-elfectively, and at high throughputs. Strong uncertaintes inherent in the process, howsvwer,
stymie robust production of guality composites via this route. Although a number of numencal models have been
developed over the years to describe the process, a thorough and sysiematic analvsis of the parameter unceriaintizs
has been the subject of hittle attention, and Torms the focus of this study. This paper presents a stochastic model to
investigate the cffects of process and material parameler undertaintizs on the nonisothermal filling process dunng
resin transfer molding. The analysis is performed in termes of four dimensionless parameters thal concicely represent
the process physics, and provide for 4 penerafized applicabality of the siudy over o wide range of processing
configurations. Parametric studies are conducted 1o identify oplimum valees of the dimensionkess gueaniiies th
minimize the fill time, while simultaneonsly minimizing the cutpul parameter variabilities, The resulls of the study
provide valuable insight fowards robust manufociore of composile mutenals, 0 199 Elsevier Science Lid. All
rights reserved,

1. Ttrosduction linking chemical resctions called ewre, Cure leads 10 an
increass in the viscosity of the resin, and eveniuglly the
resin geds 1o form o structurally hard composite pro-

duct. In the nonisethermal variants of the BRTM pros

Resin Transfer Mobding (RTM) 45 a liquid com-
posile molding  technogue thal s mcreasingly  being

wsed in the commercal manulacture of remforced ther-
moselting composaies, In the basic isothermal process,
a catalveed resin is ingected into a closed mold cavity
which bias a pre-placed hber stack, called the profoem,
ot room wemperature [1]. After the resin has completely
permeated the preform, the mold walls are subjected 1o
high temperatures in order to imtiate complex cross-
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cess, the resin, the mold wabls, and the fiber stack are
all maintained at different lemiperatures, and the tem-
perature field inside the mold changes continuously as
the resan fiows, Nonsothermal mold filling has the po-
tentizl 1o result in shorter processing eyecles, since hear-
ing the resin leads (o a decreasc in its viscosily. and
hence to faster resin fow. It is to be noted, however,
that heating (he resin also imitkles the cure reaclions
that might cause gefling before the mold is completely
filled. Complex nonlingar interactions among the gov-
erning phenomens aré thus charicleristic of the pro-
[t
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