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Resin Transfer Molding (RTM)

Advantages

Disadvantages

Best tolerance control-tooling controls
dimensions

Class A surface finish possible

Surfaces may be gel coated for better sur-
face finish

Cycle times can be very short

Molded-in inserts, fittings, ribs, bosses,
and reinforcements possible

Low pressure operation (usually less than
100 psi)

Prototype tooling costs relatively low
Volatile emissions (e.g., styrene) con-
trolled by close mold process

Lower labor intensity and skill levels
Considerable design flexibility: reinforce-
ments, lay-up sequence, core materials,
and mixed materials

Mechanical properties comparable to
autoclave parts (void content < 1%)

Part size range and complexity makes
RTM appealing

Smooth finish on both surfaces

Near net molded parts.

e Mold and tool design critical to part quality

® Tooling costs can be high for large production
runs

e Mold filling permeability based on limited
permeability data base

e Mold filling software still in development
stages

® Preform and reinforcement alignment in mold
is critical

e Production quantities typically range from
100-5000 parts

® Requires matched, leakproof molds.
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SCRIMP 35,

SCRIMP=Seemann Composite Resin Infusion Molding Process
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SRIM

SRIM = Structural Reaction Injection Molding
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Manufacturing Process Selection Criteria
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Production
Process Speed Cost Strength Size Shape Raw Material
Filament winding  Slow to fast Low to High Small to large Cylindrical and Continuous fibers with epoxy and
high axisymmetric polyester resins
Pultrusion Fast Low to High (along No restriction on  Constant Continuous fibers, usually with
medium longitudinal length; small to cross-section polyester and vinylester resins
direction) medium size
cross-section
Hand lay-up Slow High High Small to large Simple to complex Prepreg and fabric with epoxy resin
Wet lay-up Slow Medium Medium to high  Medium to large Simple to complex Fabric/mat with polyester and
epoxy resins
Spray-up Medium to  Low Low Small to medium  Simple to complex Short fiber with catalyzed resin
fast Low to

RTM Medium medium  Medium Small to medium  Simple to complex Preform and fabric with vinylester

Low and epoxy
SRIM Fast Medium Small to medium  Simple to complex Fabric or preform with

Low polyisocyanurate resin
Compression Fast Medium Small to medium  Simple to complex Molded compound (e.g., SMC,

molding Medium BMC)

Stamping Fast Medium Medium Simple to contoured  Fabric impregnated with

Low thermoplastic (tape)
Injection molding  Fast Low to medium  Small Complex Pallets (short fiber with

Low to thermoplastic)
Roll wrapping Medium medium  High Small to medium  Tubular Prepregs

to fast
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The typical sequence for these types of processes:
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Composites processing

Thermoset composites
processing

Short fiber
composites

Thermoplastic composites
processing

- SMC molding
- SRIM

L BMC molding
- Spray-up

- Injection
molding

- Bladder molding

Continuous fiber Short fiber Continuous fiber
composites composites composites

- Filament winding - Injection - Thermoforming

- Pultrusion molding - Tape winding

L RTM L Blow molding - Compression

- Hand lay-up molding

- Autoclave process - Autoclave

- Roll wrapping - Diaphragm

- SCRIMP forming




