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A Study on the Atmospheric Pressure Control of the VARTM Process for
Increasing the Fiber Volume Fraction and Reducing Void
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ABSTRACT: VARTM (Vacuum-assisted resin transfer molding) process is a low-cost process technology and affiliated
with OoA (Out of Autoclave). Besides, it has been widely used in various fields. However, because of its lower quality
than the autoclave process, it isn't easy to apply the VARTM process to the aerospace industry, which requires high
reliability. The main problem of the VARTM process is the loss of mechanical properties due to the low fiber volume
fraction and high void content in comparison to the autoclave. Therefore, many researchers have studied to reduce
void and increase fiber volume fraction. This study examines whether the method of controlling atmospheric pressure
could increase the fiber volume fraction and reduce void during the resin impregnation process. Reliability evaluation
was confirmed by compressive strength test, fiber volume fraction analysis, and optical microscopy. As a result, it was
confirmed that increasing the atmospheric pressure step by step in the VARTM process of impregnating the preform
with resin effectively increases the fiber volume fraction and reduces void.
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Fig. 1. Impregnation mechanisms in a dual-scale porous medium
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Table 1. Experimental results of the VARTM process

Critical variables of the VARTM process
Fiber volume Void Compressive
Sample Process |Initial inlet Injecting Final inlet Final vacuum | o . h
ID type ressure | inlet pressure ressure holdin raction content strengt
P P P 8 (%) (%) (MPa)
(bar) (bar) (bar) time(min)
H-01 A 0.00 0.00 Inlet Valve Closed 15.00 52.00+1.08 1.30£0.44 424.33+£58.71
H-02 A 0.00 0.00 Inlet Valve Closed 15.00 52.92+1.22 1.23+0.42 476.59+£67.17
H-03 A 0.00 0.00 Inlet Valve Closed 15.00 51.90+0.78 1.47+0.70 -
H-04 A 0.00 0.00 Inlet Valve Closed 15.00 52.90+1.65 0.33+£0.25 -
H-05 B 0.00 0.00 -0.80 5.00 54.40+1.20 2.00+0.26 512.09+31.89
H-06 B -0.70 -0.7 ~-0.1 -0.10 0.00 55.01+0.64 0.06+0.25 551.25+15.70
H-07 B -0.70 -0.7 ~-0.1 -0.80 15.00 56.77+0.77 0.04+0.03 571.54+16.30
H-08 B -0.85 -0.85 ~-0.2 -0.40 3.00 55.50+0.74 0.2740.23 611.06£21.94
H-09 C 0.00 0.00 0.00 5.00 52.03+£0.44 1.66+0.28 458.54+12.57
H-10 C 0.00 0.00 0.00 20.00 51.47+0.18 0.33+0.10 572.53+23.96
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Fig. 8. Interval plot of compressive strength test results (95%
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