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Table 1 Condition of the preparation of samples
Tr eatrrr[‘l:t?; a Monomer Polymerization procedure Condition
I Control
~ .. e Cobalt 60 (450c), 1 Mr.
i Non-polalirity type Gamma radiation dose rate : 20104 r/hr,30°C
Vinyl acetate 100% Catalyst
i) non-solvent Catalyst-heat B.P.O. 2.0%
81°C
Polalirity type o Cobalt 40 (450c), 1 Mr.
v Styrene 44 o, Gamma radiation dose rate 2.0%x 104 r/hr,30°C
Methylmethacrylate 34 % Catalvst
Divinylbenzen 29 atalys
v Metha)lrnol (Solvent) 18 407 Catayst-heat BS'SE(‘: 0. 2.0%
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Table 2 Treatments and the values of

conversion for four species

Impreg |[Polym-

Treat -nation erfrac- | Loss Conver-
Species | of mo- sion
-ment nomer (tion
(%)

(%) (%) (%)
Tochinoki 91.30] 55.00f 36.30] 60.24
Mizumeza P

o i 42.74 2857 14.17) 66.85
Kaki 34.54 6.90| 27.64] 19.98
Buna 51.00 32.00 19.00| 62.75
Tochinoki| 91.30] 55.00] 36.30] 60.24
Mizumeza

o |kura 42.74  32.14) 10.640, 75.20
Kaki 34,54 17.24) 17.30] 49.91
Buna 51.00| 36.00 15.00f 70.59
122.22|  80.00] 42.22| 65.46
Mizumeza

- N 47.37) 32.14 15.23 67.85
Kaki 40.63  17.24| 23.39| 42.43
Buna 65.63  36.00] 29.63 54.85
122.22| 100.00] 22.22| 81.82
Mizumeza

v [kura 47.37|  46.43 0.94 98.02
Kaki 40.63  24.12 16.51] 59.37

‘Buna 65.63  40.00] 25.63 60.95

Tochinoki

Tochinoki

Table 3 Treatments and the values of
conversion of sugi wood for compressive

strength
Treat- Ert?sgeogfna Polymer Loss Conver
ment |mmonomer fraction -sion
(%) (%) (%) (%)
11 149.70 92.36 57.34 61.70
il 149.70 119.79 29.91 80.02
v 183.58 159.25 24.33 86.75
A% 183.58 144.83 38.75 78.89
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Table 4 Treatments and the values of
conversion of sugi wood for impact

(%)

Conversion

bending
Treat- Iirigarfeogfna Polymer Loss Conver
ment |monomer fraction -sion
(%) (%) (%) (%)
o 149.70 81.43 68.27 54.40
m 149.70 82.53 67.17 55.13
v 183.58 159.49 24.09 86.83
v 183.58 148.20 35.28 80.73
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Fig. 1 The Relation between treatment method
and conversion
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Fig. 2 The relation between treatment method
and specific gravity
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Fig. 3 Relation between compressive strength
and specific gravity
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Fig. 6 Relation between compressive strength
and specific gravity
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Table 5 Analysis of variance on strength of 1200
compressive strength // to grain of
hardwoods
— Tochinoki
Factor S. S. d. f.| m.s. | Fo [Fe.on 1100 g Mi e l]\
1zumezakura
Treatments | 1,968,293 4 | 492,073| 10.41| % &8\1000 | ® Kaki
Species 768,776 33 | 256,258 5.42| ¥ex S ® Buna
Interaction | 3,322,355/ 12 | 276,863 5.84 % X
e 3,781,634 80 | 47,270 - 900 -
T [9.80,06 9 | ¥ 800
#% 1 significant at the 19 level of probability ﬁ
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Table 4 Analysis of variance on strength of 95). 600 -
compresive strength // to grain of %
Sugi wood © 500
Factor S. S. d. f. | M. S. Fo |F(.on
Treatment | 1,332,610 4 | 33,315 6.09 s 400 - ! | | | |
e 109,339 20 | 5,467 I I m N V
T 1,441,949 24 Treatment Method

Fig. 9 Relation between compressive strength
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and specific gravity
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Fig. 13 Relation between bending strength
and specific gravity

Table 7 Analysis of variance on strength of
bending strength

Factor S.S. |[d.f.| M.S. ’ Fo ‘F(o,ol)

Treatment | 4,593,780 4| 1,148,445) 21.86]

Species 3,240,415 -3 1,080,138 20.54 *x
Interaction | 1,680,554 12| 140,044 2.67| #x
e 7,356,501 140

52,544

T 16,871,250 159

% significant at the 19 level of probability
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Table 8 Analysis of variance on absorbed

energy in impact bending

Factor s.s. |at M&]Fome
Treatment |  61.569 4 | 15.292] 6.40] s
e 49.293 20 | 2.465
T 110.862] 24 |

ya% @ significant at the 1% level of probability
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Summary

This paper deals with the results on the mechanical properties (compressive strength
parallel to grain, bending and impact bending strength) in the heat-and radiation-polymerized
wood-plastic combination of five species. Five species used in these experiments are
TOCHI : Aesclus turbinata BLUME, MIZUMEZAKURA : Betura grossa S. et Z., KAKI :
Diospyros kaki LINN. var. domestica MAKINO, BUNA : Fagus crenata BLUME, and SUGI :
Cryptomeria japonica D. DoN. Preparation of the samples are shown in Table 1.

The results obtained are as follows :

(1) The values of the conversion of the heat-and radiation-polymerized wood-plastic
combinations are shown in Table 2 (Hard wood) and 3 (Soft wood) for the compressive
test parallel to grain and the bending test.

Fig. 1 shows the relation between the value of the conversion and the method of
preparation of samples. Table 4 shows the values of the conversion of the heat-and
radiation-polymerized wood-plastic combination of SUGI WOOD used for impact bending
test.

The values of the conversion of the heat-cured wood-polymer combination were
higher than those of the radiation-polymerized wood-plastic combination in all species
examined.

(2) The relation between the method of preparation and specific gravity in each sample
is shown in Fig. 2. The specific gravity of the heat-and radiation-polymerized wood-plastic
combination samples was higher than the specific gravity of the control samples.

(3) The relation between the specific gravity and compressive strength parallel to grain
is shown in Fig. 3-7. The compressive strength parallel to grain increased along with
the increase of specific gravity.

(4) The relation between bending strength and specific gravity is shown in Fig. 10-13,
and the photographs of failure form for each preparation of TOCHI after bending
test are shown in Photo. 1.

(5) The relation between impact bending strength and specific gravity is shown in Fig.
16 and 17.
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Photo. 1 The Pkotograph of the failure form for bending test
(Tochinoki)

I, II, III, IV and V were shown in Table 1.
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