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The Effect of Resin Impregnation Ratio on the Properties of
Woodceramics Made from Broussonetia Kazinoki Sieb.™!

Hee-Seop Byeon*? - Jae-Min Kim*? - Kyo-Kil Hwang*?® -
Seong-Cheol Park** - Seung-Won Oh**"

Q of

of

QNFE A Az e T BARE DI 3] fste] ThiR BARE ElE neE
sl A S Aol G AR e deslel 48 drsla e e,
Brinell A%, 954% 5& FAFAYo] F/484% F/hs900 Dust DL, A=, GEHEL 2
SRR Aol ool QAL 8 A IR

ABSTRACT

This study was carried out to investigate the properties of woodceramics made from woody
part of Broussonetia Kazinoki at different impregnation ratios of phenolic resin of 40, 50, 60,
70%. The physical and mechanical properties increased with increasing impregnation ratio. The
highest mean values of density, bending strength, Brinell hardness and compressive strength were
066 g/cm’, 53 kgf/cm? 187 kgf/cm? 126 kgf/cm?® respectively. There were close correlations
between density and bending strength, Brinell hardness and compressive strength, and between
MOE and MOR.
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Table 1. Characteristics of phenol-formaldehyde
resin used in this study
Liquid resin

esin types Powder resin
Items (Novolak type) (Resol type)

Solid content (%) 99 5153
Melting point (C) 80~95
Specific gravity - 106
Gelation time (sec.) 80~120 80~9
Plate flow (mm) 30~35 -
Viscosity (cps) 45~065
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Table 2. The physical and mechanical properties of woodceramics made at different resin im-

pregnation ratio

Impregnation Tempoerature Densit;l MOE , MOR , Brinell harc%ness Compression sztrength
rate (%) [§©) (g/cm?) (kgf/cm®) (kgf/cm?) (kgf/cm®) (kgf/em®)
40 600 052 (0024) 12150 (2622) 32(7) 116 (14) 63 (25)
50 600 055 (0020) 16786 (4408) 46 (10) 134 (18) 82 (30)
60 600 060 (0011) 21546 (6111) 51 (9 134 (42) 88 (27)
70 600 0066 (0016) 23877 (8229) 55 (18) 187 (23) 126 (25)

Parenthesis is standard deviation, MOE: modulus of elasticity, MOR: modulus of rupture, Mean value from 10 replications.
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Fig. 3. MOR according to resin impregnation ratio
at carbonization temperature of 600°C.
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impregnation at carbonization temperature
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Table 3. Summary of regression parameters for relationships between density, MOR, MOE, BH and
CS for woodceramics made at different resin impregnation ratio

. Coefficient of determination Correlation coefficient
Parameter Regression model

R? r
Density vs. MOE y = 80623x - 28476 0405 0636
Density vs. MOR y = 1501x - 4257 0275 0524
MOE vs. MOR y = 0002x + 8924 0639 0799
Density vs. BH ¥ = 5508x - 1765 0500 0707
Density vs. CS y = 3509x - 1153 0295 0543

MOE: modulus of elasticity, MOR: modulus of rupture, BH: Brinell hardness, CS: compression strength.
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