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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 properties of scrim

Type | E(GPa) | E«(GPa) | Xt(MPa) | Y{(MPa) v
Carbon | s | 98 | 2915 | 3133 | 03
serim
Glass 295 2977 01
serm

Table 2. Basic properties of unidirectional prepreg

Thickness | Fiber wgight Resin content | Total wgight
[mm] [g/m] (%] [g/m]
0.125 125 33 187
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Table 3. Basic properties of carbon and glass scrim

Material Fiber weight | Resin content | Thickness
T ) (%] [mm]
Carbon scrim 20 50 0.02
Glass scrim 25 36 0.03
Pressure : 0.49 MPa
O
5 |
o0 L | !
E s '
8/ | 200
E : :
N ) g '
Time (min)

300 mm

wx
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Fig. 4. Pattern and manufacturing process of 3-point bending
specimen
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Fig. 3. Processing cycle for laminated composites

Table 4. Thickness of tensile specimen [mm)]

Fiber orientation
Type [07] [907] [£45°]
NS 0.98 2.05 1.40
W/CS 1.20: 2.55 1.94
W/GS 1.10: 2.30 1.74
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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

(3) Fig. 58 #o] @i 7](wrapping machine)&
o|g-ste] 2fsg(wrapping) 2] gt

(4) 22(oven)& ol&ste 34 w3 AE
Ik 48 Dge Fig 33 2.

7t AlgHel A& 2% 8mmeolx, $AE
59 2t

g A%

Table

2.2 M8 FA|

&5 ¥ald wkE AZe] JAH §4& S5
A8l Fig. 69 ubgAdr]& ’\}%5}@ ASTM
D3039 96[10]oM FAHstn e WHOE AFA
@& sich 4 Adue] @AFE % 5t7] 95t
Ao}zl wEl(gage factor) 2.15, Zoj(gage length)
Smm, 28]3 119.82¢ 2EHUACIAE AMESIA
o} Alelzle] Als AH2lE ¢sld SAMYEON Tech.
oI 4% MT 16AS AHgatach 38 29 A1ge
Fig. 73} 2t} A8 A oMo FRetFel] digh Jgk
2 Hasel] dojl FEaE Rasg



B2 ES5HE 1999, 10 WA A2 239 Zel=zga F

AZEdAse 7148 A% 83

Fig. 7. lllustration of 3-point bending test
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Table 6. Material properties for longitudinaltensile specimen
Type E(GPa) X{(MPa) V2

NS 129.50 1684.59 0.24
WICS 94.03(-27.4%) 1502.91(-10.8%) | 0.08

W/GS 104.68(-19.2%) | 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

Type SE, 3([ RC% Density
(10°cm) | (10"cm) | (resin content) [glem’]
NS 9.33 12.10 30.14 1.40
WICS 113 11.24 3125 132
WIGS 6.70 10.49 3231 1.61
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Table 8. Material properties for transverse tensile specimen

Table 10. Material properties for [£45]ss tensile specimen

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

Table 8. Specific modulus vs. specific strength for transverse
tensile specimen

g 6 Density

Type  [E0,(10" cm)| Yt(10" cm) [ g/cms]
NS 0.58 0.31 1.41
W/CS 1.59 2.91 1.34
W/GS 0.64 0.36 1.59
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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
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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]ss specimen

Type G2(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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Fig. 11. Force-displacement diagram for 3-point bending test ig. 13. Failure mode for tubular specimen with carbon scrim
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