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Fig. 1. Schematic diagram of resin transfer molding
process.
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Fig. 2. Process flow diagram of resin transfer mold-
ing process.
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Fig. 3. Two methods of tool sealing: pinch-off and O-
ring sealing.
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Fig. 4. Spray-up preform fabrication method.
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Table 1. Property comparison and design guidelines of Resin Transfer Molding versus spray-up, hand lay-up,

mat/preform, and SMC molding

Resin-Transfer

Sheet Molding

Design Parameter Molding Spray-up  Hand Lay-up Mat/Preform Compound
Minimum inside radius; in. (mm) 1/4 (6.35) 1/4 (6.35) 1/4 (6.35) 1/4 (6.35) 1/16 (1.59)
Molded-in holes No Large Large Yes Yes
In-mold trimming No No No Yes Yes
Core pull and slides Difficult Difficult Difficult No Yes
Undercuts Difficult Difficult Difficult No Yes
Minimum recommended 2to3 0 0 1/4 to 6-in. depth 1 to 3;

draft (deg.) above 6-in. depth 3, or as

required

Minimum practical 0.080 0.060 0.060 0.030 0.050

thickness, in. (mm) (2.0) (15) (1.5) 0.76) 1.3)
Maximum practical 0.500 No limit No limit 0.500 1

thickness, in. (mm) 12.7) (12.7) (25.4)
Normal thickness +0.010 +0.020 +0.020 +0.008 +0.005

variation, in. (mm) (£ 0.25) (£ 0.50) (£ 0.50) (£0.2) (£0.1)
Maximum thickness buildup,

heavy buildup (ratio) 2:1 Any Any 2:1 Any
Corrugated sections Yes Yes Yes Yes Yes
Metal inserts Yes Yes Yes Yes Yes
Bosses Difficult Yes Yes Difficult Yes
Ribs Difficult No No Yes Yes
Hat section Yes Yes Yes Difficult No
Raised numbers Yes Yes Yes Yes Yes
Finished surfaces 2 1 1 2 2
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Fig. 5. Examples of aerospace cut-and-sew preform-

ing technique.
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Table 2. Cost comparison of resin transfer molding versus SMC compression and injection molding

Process
RTM SMC Compression Injection
Process operation :
Production requirement, 5,000~10,000 50,000 50,000
annual units per press
Capital investment Moderate High High
Labor cost High Moderate Moderate
Skill requirements Considerable Very low Lowest
Finishing Trim flash, etc. Very little Very little
Product : .
Complexity Very complex Moderate Greatest
Size Very large parts Big flat parts Moderate
Tolerance Good Very good Very good
Surface appearance Gel coated Very good Very good
Voids/wrinkles Occasional Rarely Least
Reproducibility Skill-dependent Very good Excellent
Cores/inserts Possible Very difficult Possible
Material usage :
Raw material, cost Lowest Highest High
Handling/applying Skill dependent Easy Automatic
Waste Up to 3 percent Very low Sprues, runners
Scrap Skill dependent Cuts reusable Low
Reinforcement flexibility Yes No No
Mold :
Initial cost Moderate Very high Very high
Cycle life 3,000~ 4,000 parts Years Years
Preparation In factory Special mold-making shops
Maintenance In factory Special machine shops
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