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Mechanical Behavior of Laminated Composites Using

Scrim Prepregs for Fishing Rods

Seong-Kyun Cheong™ and Seong-Kyo Jeong**

Abstract

Mechanical characteristics of composite laminates and cylindrical shells using carbon scrim or glass
scrim are evaluated in this paper. Composite laminates and cylindrical shells are made by inserting carbon
scrim or glass scrim between layers. The mechanical properties are routinely characterized by ASTM
standards. Experimental results show that the mechanical properties of UD prepreg in the transverse
direction are highly improved by inserting scrims between layers.
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Fig. 1. Manufacturing process for scrim prepreg
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Fig. 2. Configuration of tensile test specimen

Table 1. Material propetties of scrim

Type | Ei(GPa) | Ex(GPa) | Xt(MPa) | Yt(MPa) v
Carl.)on 137.5 78 20915 | 3133 032

scrum

Glass 295 2977 0.1

scrim

Table 2. Basic properties of unidirectional prepreg

Thickness | Fiber wgighl Resin content | Total weight
[mm] (g/m’] (%] (g/m’]

0.125 125 33 187
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Table 3. Basic properties of carbon and glass scrim

Materials Fiber weight | Resin content | Thickness
) [g/m’] (%) [mm]
Carbon scrim 20 50 0.02
Glass scrim 25 36 0.03
Pressure : 0.49 MPa
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Fig. 3. Processing cycle for laminated composites

Table 4. Thickness of tensile specimen [mm)]

Fiber orientation
Type 0] 007 | (2451
NS 0.98. 2.05 1.40
W/CS 1.200 2.55 1.94
W/GS 1.10° 2.30 1.74
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Fig. 4. Pattern and manufacturing process of 3-point bending
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Fig. 5. Fishing rod fabrication procedure

Table 5. Thickness of 3-point bending specimens [mm]

Type NS W/CS W/GS
Thickness 0.45 0.54 0.50
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Fig. 6. Tensile test system(Instron 4467)

Fig. 7. llustration of 3-point bending test
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Table 6. Material properties for longitudinaltensile specimen

Type E.(GPa) X{(MPa) "

NS 129.50 1684.59 0.24
WICS | 9403(27.4%) | 150291(-108%) | 0.08
WIGS | 104.68(-192%) | 1639.33(2.7%) | 0.22
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Fig. 8. Comparison of specific modulus and specific strength for
longitudinal tensile specimen

Table 7. Specific modulus vs. specific strength for longitudinal
tensile specimen

Tyne E X RC% Density
WL (10fem) | (10°cm) | (resincontent) | [gfem)
NS | 9% .10 30.14 140
WICS | .13 1124 15 %)
WIGS | 670 1049 731 161
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Table 8. Material properties for transverse tensile specimen

Table 10. Material propetties for [+45]ss tensile specimen

Fig. 9. Comparison of specific modulus and specific strength for
transverse tensile specimen

Table 9. Specific modulus vs. specific strength for transverse
tensile specimen

8 6 Density

Type |E0,(10° cm){ Yt(10° cm) [e/cm’]
NS 0.58 0.31 1.41
W/CS 1.59 291 1.34
W/GS 0.64 0.36 1.59
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Type Ex(GPa) Y(MPa) R.C% Type G12(GPa) | S(MPa) R.C %
NS 8.29 43.30 32.04 NS 4.26 185.20 33.20
WICS 20.92(152.4%) | 289.03(567.5%) | 31.30 W/CS 3.34 181.43 32.45
WIGS 9.94( 19.9%) 56.03(29.4%) | 34.62 W/GS 4.79 221.53 35.80
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Fig. 10. Comparison of specific shear modulus and specific
shear strength for [+45]ss specimen

Table 11. Specific shear modulus vs. specific shear strength for

[+45]3s specimen
Type G,,(10° cm) S(10° cm)
NS 0.31 1.34
W/CS 0.25 1.38
W/GS 0.31 1.42
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Table 12. Result of 3-point bending test

Type NS | WICS | W/GS

239.20

Max. Load[N] 163.64 | 318.00
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Fig. 11. Force-displacement diagram for 3-point bending test

Fig. 12. Failure mode for normal tubular specimen
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Fig. 14 Failure mod for tubular specimen with glass scrim
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