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Resn Flow Analysis of RTM Manufacturing Method for Design of Composite Fluid Storage
Tank Structure
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'Dept. of Defense Science & Technology-Aeronautidsyon University

Abstract

In this study, resin flow analysis of resin tramsf@moulding (RTM) method was performed for mo
design of composite structure. The target composttecture was a tank used for fluid storage. Natwo
fiber composite was adopted for composite struttdesign of the fluid storage tank. RTM was adopfed
manufacturing of the tank using natural fiber cosifgs. Resin flow analysis was performed to fir
proper RTM conditions of the tank. The resin flowmalysis was performed using the commercial FEM -
simulation software. After repeated analysis whileanging the location of resin inlet and outlete thrope
resin filling time and pattern were found.
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Fig. 1 Hydraulic Pressure vs Tank Height
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Fig. 6 Modelling of Tank Lower Part for Resin
Flow Analysis

Table 2 Resin Flow Analysis Parameter

Injection Pressure 7bar
Fiber Permeability 4.6E-11m
Resin Viscosity 150cP

Fiber Volume Fraction 51%

Table 3 RTM Resin Flow Analysis Cases

- The Number| The Number
Position of L .
Cases o of Injection of Benting
Injection Port
Port Port
Case 1 Center of Bottom 1 1
Case 2 Back of Bottom 1 1
Case 3 Edge of Bottom 1 1

w Aol A Table 39 o= 747t d4 e 2
Case 12 1,790%, Case 2+ 3,790%, Case 3
1,369% 2 Case 25 A ymA B o] 7

b Qelr] A 4A7F 4d ARE o), @4

et
N
)
)
o
ra

WA age $4 F9e Agstel dRsa g 3
Wolw], % WA P FA Fo] fE o] wjET
= A WERE 34 £ dNe Fa9 4
oty 7t age] 9% YL ALE nF)
w A A A3E Bl HAe] £4 FY Az
2 aHskn FYT % WETY 9 AAat
- 2

Fig. 7 Resin Flow Analysis Result of Case 1
(Filling Time)

Fig. 8 Resin Flow Analysis Result of Case 2
(Filling Time)
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Fig. 9 Resin Flow Analysis Result of Case 3
(Filling Time)

Fig. 11 Application on Gel Coat of Surface
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Table 4 Adhesive Specification (ISR 70-05 AP)

Specific Gravity 1.5 g/ml
Skin Forming Time 15 min

Tensile Strength 2.3 MPa

Shear Strength 2.4 MPa

Fig. 15 Manufactured Prototype
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