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This is the final of three parts covering “resin infusion technology”, a composites processing method that has contin-
ued to grow in popularity while at the same time encompassing a wide variety of manufacturing versions for both
aerospace and commercial markets. The January-February 2007 issue of the SAMPE Journal focused in Part 1 on
various industry highlights and the time frame over which various supporting technologies entered into the resin
infusion processing technology growth. In the May-June 2007 issue, Part 2 covered a bit of the process definitions and
industry variations where RTM (resin transfer molding) and VIP (vacuum infusion molding) are encountered. The
distinction between the RTM (pressure feed) and VIP (vacuum draw) processes were elaborated upon.

This particular discussion provides the interested reader with more detail on process advantages, disadvantages,
comparison of processes and details on significant parameters affecting the process. Most of the tables are self
explanatory so voluminous text discussion is not necessarily warranted here. The interested reader is also provided
with several key references at the end of this part for future reading on the subject. Needless to say, SAMPE’s
symposia and technical conferences over the past 15 years or so have been filled with a very large number of technical
papers on the subject matter and the interested reader is certainly encouraged to look through any of the SAMPE
Proceedings (www.sampe.org). Subjects pertinent to the resin infusion technology area will typically be: resin infu-
sion, RTM, VARTM, VIP, SCRIMP, RFI, preforms, textiles, infusion resins and flow media.

Table 1 highlights the various advantages and disadvantages of pressure-feed RTM processing. There are some
distinct differences in RTM processing for aerospace applications that are different from commercial applications. The
reference by Kruckenberg and Rowan is very good in pointing out aerospace RTM processing steps and attributes.

(Continued on page 2)

Table 1. RTM-type process advantages and disadvantages.
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Table 2 expands upon the brief Part 2 discussion of RTM and VIP processing similarities and differences. At the same
time, there are numerous “subgroups” to these, essentially key two families and therefore a discussion of (a) resin film
infusion (RFI), (b) expansion RTM and (c) SCRIMP or SCRIMP-like VIP is covered in this same table. I added the term
“SCRIMP-like” because a large number of composites companies utilize very similar features of the licensed SCRIMP
process to avoid licensing, patent issues and such. Substitutions for resin flow tubing using sliced tubing, slotted
tubing, spiral wrap electrical connector tubing, and similar processing innovations are common. Flow media, ranging
from simple wire or plastic screen materials to “burlap” mat is also a common practice. The author is not suggesting
patent or licensing infringement and only points out what appears to be common practice within the current compos-
ites industry.

                        Table 2. Comparison of various RTM and VIP molding processes.

(Continued from page 1)
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Table 3 really starts to get into the “nitty gritty” of what processing variables are important in RTM and VIP manufac-
turing. There are obviously a number of important factors and each one plays an important role in how one decides
what works best to their advantage. Understanding their effects means that one can more consistently control the
process every time to ensure good parts are made repeatedly.

                       Table 3. RTM and VIP processing variables and their effects. (Table 3 continued on page 4)
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                          Table 3. Continued from page 3

Table 4 pertains to “preform” options. All fiber reinforced composites have some degree of “fiber” inherent within the
structure. With RTM and VIP, the key structural component is the “preform”. By definition the preform is that fiber
reinforced structure (dry) that is designed to be inserted within the mold or tooling, and is further designed in such a
manner as to carry the structural, thermal, and physical loading of the eventual cured composite structure. The
preform may be made in a variety of manner but the desired preform will be governed by economics, structural
requirements, physical and thermal needs, complexity – and a wide variety of other factors.

Table 4. Preform options – their advantages and limitations with RTM or VIP.
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Resin characteristics are hit again in Table 5 because resin parameters are very important to infusion processing.
Processing modeling and simulation is controlled by fluid flow in porous media – e.g. D’Arcy’s Law in particular. The
important parameters typically being viscosity, temperature, working time (pot life, gel time) and permeability (actually
a preform aspect more than resin aspect).

Table 5. Resin characteristics for infusion processing.

Continued on page 6
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Flow media, as a result in the SCRIMP patents that were generated in the late 1980’s and early 1990’s, play an
important part in getting resin to quickly flow ‘into the structural preforms and wet out the surrounding fibers. Table 6
discusses several variants that have cropped up in recent years within the infusion industry.

Table 6. Flow media enhancement for infusion processing.


