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Properties of Composites Reinforced with Fiberglass to Wood
and Particleboard Using VARTM (Vacuum Assisted Resin
Transfer Molding) Fabrication Process*
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ABSTRACT

This research investigates the composites reinforced with fiberglass to wood and commercial
particleboard using VARTM process to enhance the mechanical properties. Specimens were pre-
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pared from lumbers from thinning crop-trees and commercial particleboard. Matched specimen
were reinforced on both sides with one layer of unidirectional fiberglass roving. Fiberglass re-
inforcement to wood and particleboard using VARTM process improved mechanical properties.

Keywords: VARTM process, fiberglass, reinforcement, thinning crop-tree and particleboard
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VARTM (Vacuum Assisted Resin Transfer Molding)

Fig. 1. VARTM fabrication setup for reinforc-
ing wood.
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Fig. 2. Shear block specimen by compression
loading.
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Table 1. Average density of wood samples

and fiberglass reinforced wood sam-

ples

Reinforced

Density (g/cm’)

Control

Samples
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VARTM (Vacuum Assisted Resin Transfer Molding) %

Table 2. Average bond strength of wood to wood and wood to fiberglass reinforced polymer

Vacuum-forming FRP to
wood bonding

(Control)

Wood to FRP bonding

Wood to wood bonding

Bond strength

Bond strength

(N/mm?)

(N/mm?) MC (%)
292 (115)

103 (049)

MC (%)

h

Samples

3t

(N/mm’)

Bond stren
143 (115)

MC (%)

87 (033) 88 (028)

87 (0149

Larix kaempferi

Carr

137 (036) 93 (009 093 (007) 95 (034 289 (035D

100 (020)

Pinus koraiensis

Sieb. et Zucc.

155 (07D 88 (04D 113 (073 87 (028) 450 (120)
81 (02D 117 (048)

103 (041)

89 (058)
83 (012)

Pinus rigida Mill.

Castanea crenadia

Sieb. et Zucc.

147 (047) 84 (039 120 (055) 64 (046) 456 (117)

80 (025)

particleboard

* Standard Deviation.
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Fig. 3. Typical failure modes of fiberglass re-

inforced shear blocks.

al

}=7) 10.88 E718He HolF

27

A7) 2490,

B4

29} 24 Apo] 8 Z Aok BRP Abo]o]

ol
2!
H

N
ol
K

LRSS

5|

39

21
A

=52 A

u

Yo

4

A A shtF-of €

i
4o

7o
]

T

7}

&

A7

A
AGat Equr o 2

pal
g

ol

el

33



AAZ - 0145

Table 3. Average values of flexural strength and stiffness of wood and fiberglass reinforced wood

specimens
Modulus of elasticity (x10° kgf/cm?) Modulus of rupture (kgf/cnr’)
Sampies Control Reinforced Incre(z(l)ze) rate Control Reinforced Increg;g rate
Larix kaempferi Carr 1123 (138%) 1540 (97) 371 11277 (1058) 14156 (700) 255
Pinus koraiensis Sieb. 741 (121) 1365 (120) 842 0333 (580) 11126 (828) 757
et Zucc
Pinus rigida Mill %2 (309) 1413 (216) 516 9063 (285) 14525 (307.2) 603
Castanea crenata 1143 (85) 1582 (212) 384 1B606 (1163) 14851 (2535) 92
Sieb. et Zucc.
Particleboard 293 37 1008 (48) 2440 1412 (372) 16762 (1362) 10871

* Standard deviation.

Table 4. Average hardness values of wood, particleboard and fiberglass-reinforced wood specimens

Hardness (kgf)

Samples
Control Reinforced Increase rate (%)
Larix kaempferi Carr 3829 (614%) 7164 (744) 871
Pinus koraiensis Sieb. et Zucc. 1948 (218) 4159 (5006) 1135
Pinus rigida Mill 3729 (580) 6906 (952) 852
Particleboard 3272 (325) 23888 (3006) 6301

* Standard deviation.

Table 5. Average bending toughness values of wood and fiberglass-reinforced wood specimens

Bending toughness (kgf + m)

Species )
Control Reinforced Increase rate (%)
Larix kaempferi Carr 254 (0959 352 (09D) 386
Pinus koraiensis Sieb. et Zucc. 094 (016) 512 (198) 4447
Pinus rigida Mill. 125 (05D 451 (1.88) 2667
* Standard deviation.
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