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Motoi OTA, Juichi TsuTsumi and Takaaki KOGA :
Studies on the Manufacturing Conditions of
Hardboard from HIMESHARA (Stewartia

monadelpha Sieb. et Zucc.).
Part 1. The effect of defibrate conditions on
the properties of hardboard.
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Table 2. The analysis of variance of yield.
Source S8 DF ' MS F
Constant 346,270.1875 1 346,270.1875 250,419.562+*
H 21.6000 1 21.6000 15.620%*
D 310.5375 1 310.5375 224 565**
HD 108300 . 1 10.8300 7.831%*
Error 60.8450 L 44 1.3828
Total 346,694.00 J 48 ‘

#Q.05 probability, **0.01 probability,
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Table 3. The analysis of variance of thickness of board.
Source Ss | DF | MsS | F
H 19.126,736,689 j 1| 19126736689 | 84,915%*
D 0.467,485,306 1 i 0.467,485,306 2,075%*
HD 1.209,156,317 1! 1.209,156,317 5,368%*
Constant 0.407,753,193 1 0.407,753,193 1,810%%
Error 0.017,118,495 ! 76 0.000,225,243
Total | 21228250000 | 80 |
T DEARIL
T = 0.575 — 0.0032 H — 00377 D + 0,0011 HD-+++++ Tereersecaeiseenee verererans 2
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Table 4. The analysis of variance of specific gravity.

Source SS DF MS F
H 24.936,028,006 1 24.936,028,006 39,252,783
Constant 2.499 680,747 1 2.499.680.747 3,934.845%+
D 0.002.175.625 1 0.002,175.625 3424
HD 0.000,028,125 1 0000,028.125 22.587
Error 0.017.787.497 28 0.000.635.268
Total 27.455,770,000 b 32 |
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Table 5. The analysis of variance of moisture content,

Source | Ss DF | Ms { F
Constant | 1,619.800,903,125 1 1,619.800,903,125 4,888.430"*
1.960.275.625 1 1.960,275.625 5.915%
D 0.518.700,625 1 0,518.700.625 1.565
HD 0.016.110,125 1 0.016,110.125 20.568
Error 9277.910.500 | 28 0.331.353.946
Total l 1,631.573,900,000 | 32
Z ORI .
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Table 6. The analysis of variance of hygroscopicity.
Source SS DF MS l F
Constant 6,102.096,451,25 1 ’ 6,102.096,451,25 17,987.388%*
H 0.149,382,25 1 ; 0.149,382,25 2.271
D 0.176,820,25 1 | 0.176,820,25 1.919
HD 1.343,174,45 1! 1.343,174 45 3.959*
Error 25.782,471,80 76 ’ 0.339,243,05
Total 6,129.548,300,00 } 80 | ]
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Table 7. The ana'ysis of variance of modulus of rupturc.
Source 1 Ss | DF MsS F
Constant 5212205000 1 5,212 205.000 6,036.997%*
4.134 490 S | 4,134.490 4.789*
D 21,904.000 o1 21,904.000 25.370%*
HD 11.858 J 1 11.858 72.809
Error 65,616.652 | 76 863.377
Total 5,303,872.000 } 80
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Table 8. The analysis of variance of modulus of elasticity.
Source SS i DF MsS F
Constant 58,178,605,805 1 38,178,605,805 8,108.585+*
H 12,880,921 1 12,880,921 1.795
D 61,355,889 1 61,355,889 8.551%x
HD 2,895,605 1 2,895,605 2477
Error 545,295,380 76 7,174,939
Total 58,801,033,600 80 i
- DERRIIL
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Table 9.  The analysis of variance of brinell hardness.
Source SS DF MS F
Constant 1,217.034,011,25 1 1,217.034,011,25 4,641.851%*
H 0.756,030,25 1 0.756,030,25 2.883
D 1.103,550,25 1 1.103,550,25 4.209*
HD 0.005,281,25 1 0.005,281,25 49.644
Error 19.926,227,00 76 0.262,187,20
Total | 123882510000 | 80 |
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Table 10. Comparison of results.
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Resume

The effect of the preheat time and the defibrate time on the properties of screen-
back hardboard from HIMESHARA (Stewartia monadelpha Sieb. et Zucc.) and its
value as a raw material for hardboard were studied in this paper.

The preheat time (or pre-steaming time) and the defibrate time (or milling period)
were varied to 4, 6, 8, 10 minutes and 0.5, 1.0, 1.5, 2.0 minutes respectively, in the
laboratory-model asplund defibrator, under a constant steam condition (gauge pressure
8 kg/cm?, about 175°C).

The asplund pulp was not refined, sized, or tempered.

The asplund pulp was hot-pressed under a constant condition, 50kg/cm?® pressure
and 170°C temperature for 20 minutes without breathing.

The test data are summarized in Table 1.

The following facts were known by statistical analysis of the data.

1) Yield of asplund pulp (Table 2, Fig. 3, Formula 1), moisture content of hardboard
(Table 5, Fig. 6, Formula 4), and modulus of rupture (Table 7, Fig. 9, Formula
6) decrease with prolongation of the preheat time, but specific gravity (Table 4,
Fig. 5, Formula 3) increases.

2) Yield of asplund pulp (Table 2, Fig. 1, Formula 1) decreases with prolongation
of the defibrate time, but modulus of rupture (Table 7, Fig. 8, Formula 6), mod-
ulus of elasticity (Table 8, Fig. 10, Formula 7), and Brinell hardness (Table 9,
Fig. 11, Formula 8) increase.

3) 90% of the hardboard manufactured in this study was qualified for JIS 2nd class.
It is concluded that HIMESHARA deserves further researches as a raw material

for hardboard, by shortening the preheat time, accelerating the defibration (or refining),

adding sizing chemicals, and tempering.




