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Table 1. Relation of modulus of rupture and elasticity in bending to moisture

co'ntents of two type _commercial board.

k Modu.l'us of

Board Moisture |, Medulus of 1 lcladidy” | Average Rate of thck Average

ype | Content % kg /cr? lén berrl)dlng mm 2 i keg*
| kg/cm?x 1000 J

0 657141 43 3.34 - 205
2.07 708::52 47 3.37 0.9 22.3
4.2 71044 45 3.39 1.5 22.7
- 5.07 70333 52 3.45 2.7 23.3
= 5.62 68760 56 3.48 4.2 21.1
2 7.68 700-£44 56 3.43 2.7 22.9
9 8.70 627432 48 . 3.53 5.7 21.7
g 9.34 62823 47 3.51 5.1 21.6
& 11.43 507 -£45 40 3.67 9.9 18.8
12.48 46327 35 3.71 11.1 17.7
16.63 377+18 26 3.79 13.5 15.7
24.50 297 - 3.87 15.9 11.4
0 421423 36 3.31 - 12.6
2.03 46734 44 3.41 3.0 14.4
4.35 427448 41 3.45 4.2 14.7
i 5.02 449453 45 3.45 4.2 14.8
A 5.61 463:+23 41 3.40 2.4 14.8
b 6.82 303::26 37 3.52 6.3 13.7
g ~9.03 393+35 39 3.53 6.7 13.5
g 10.96 365:£22 31 3.59 8.5 13.2
= 12.31 346-£21 26 3.63 9.7 12.7
15.85 281:+18 21 3.74 13.0 11.9
19.31 247 - 3.81 15.1 9.3

* Span=120mm

Table 2. Relation of water proofing to sizing agents on the fiberboard.

‘ Sizing agents

water
absorption % |

Rate of -
decrease %

Thickness
swelling %

T
\
|
|

Rate of
decrease %

Melamin 2%
Phenol 2%

, Paraffin 0.5%

V4 1.0%
Vs 2.0%
V4 4.0%

Mel. 2%+ Para. 1%

Phe. 2%-+-Para. 1%

75.
31.
30.
25.
22,
19.
19.
21.
19.

5
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58.5
60.3
66.8
70.2
74.3
74.8
71.3
74.8

46.
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17.
14.
12.
12.
12.
13.
11.
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63.5
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- Table 3.. Modulus of rupture of sized fiberboard with water proof agents.

181

o _ J'Modu}us of rup-| Modulus‘of;rupture ‘. ter % Rate of
Sizing agents .- ture 11{n benzdingé in bendjng after 22'4hr ‘ a‘g:ofgtfon decreas% of
g/cm ©  soaking kg/cm ) %
— 425 i 87 o 72 - . 79.5
Melamin 2% | . 608 - |. 220 26 63.7
Phenol 2% 560 233 25 58.3
~ Paraffin 0.5% 328 131 _ 20 60.0
Y . CL0% | 238 | 13 | 18 42.0
v o 20"0 ' . 223 142> ) 14, ‘ . 36.3
” 4.0% 170 144 14 23.1
Mel. 2%-+Para. 1% | - . 577 261 17 54.0
Phe. 2%--Para. 1% |~ 538 = | | 295 o u 45.0
0.5% 190.
" Sizepine S0 | 1500
(Rosin) - '2:0 | 130
4.0 125
Sizewax = . "' 0.5% - { . 287
(Paraffin) 1.0 ; 269
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Table 4. variation of modulus of rapture in various condition of fiberboard.

Board )
type 1 B I » 11
‘Modulus | Average [Rate of | modulus | Average [Rate of | modulus | Average [Rate of
of rupture| of max. ithick- lof rapture! of max. thick- |of rupture| of max. |[thick-
class in load at ness in load at ness in load at ness
bending. | failure. |in- bending. | failure. |in- bending. | failure. |in-
kg/cm? | kg/em? | creasel kg/em? | kg/cm? | crease] kg/cm2? | kg/cm? | crease
) 422 14.4 —%: - 580 24.2 —% 520 24.7 - =%
® 72 6.2 37.3 | 233 10.7 12.9 280 - 14:.2 9.1
|
® 219 14.3 14.2 512 - 23.3 0 455 .22.5 0
) 67 6.3 49.7 | 220 10.5 19.5 270 12.2 13.3
® 218 15.2 19.8 | 508 23.1 -—1.2 471 -23.1 —2.3
® | 70 7.3 43.8 : 196 11.7 11.4 250 12.5 9.5
! |
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Reésume

In report No. VI, we sought to ascertain the effect of resin sizing upon the:
fiberboard properties. The results indicate that resin-sized fiberboard shows
relatively high water resistance and mechnical properties. :

In this report, our object was to ascertain the relationship between moisture
content and mechanical properties in two types of commercial fiberboard and
several types of laboratory fiberboard, and the effect of water proof sizing agents,:
such as paraffin and rosin, and the mechanical properties of sized fiberboard
under various conditions.

Experimental prodecure

I) On the relation of board strength to moisture contents

Test materials : For the purpose of this study, two types of commercial fiber-
board, such as treated (T type) and untreated (S type) board with 3.5 mm thickness,
were selected from the products of Nippon Hardboard Co. Ltd.

Several types of labofatory ﬁber‘boérd were used from the products for the
study of the previous report No. VI. |

Conditioning procecure : After the test specimens were cut, and stored in a
room temperature at 15 to 20°C with 0 to 100 percent relative humidity ‘' for two
months. In the wet strength test, the test specimens were sunk in a 25°C water.
After the two months, the test specimens were removed from their conditioning
places in order to observe the effect of moisture content on the mechanical
properties of the various types of fiberboards.

Testing procedure : A modulus of rupture in bending and tensile strength
was made according to the method of the previous report No. VI.

Results : The results of these tests are presented in Figs. 1 to 3 and Tabie 1.
The moisture - content, modulus of rupture, modulus of elé,sticity and tensile
strength were calculated from the results of the test. For all types of fiberboard,
regardless of commercial or laboratory board, the modulus of rupture, the modulus
of elasticity and the tensile strength were lowest when the boards had the highest
moisture content. When the moisture content was decreased, these properties
increased, and upon reaching a maximum in the range of 4 to 6 percent moisture

content for commercial fiberboard.
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II) On the effect of water-proof sizing

. In this stage, we investigated on the effect of water-proofing sizing in the
produc‘mon of fiberboard.

“Sizing agents For sizing agents the following were used (1) parafﬁn emul-
sion, (2) Size wax (S-W), and (3) Sizepine (Sp-1).

(1) Paraffin emulsion : A certain quantity of paraffin (m.p. 57°C) was melted
and then put into boiling water containing oleic acid and aqueous ammonia solu-
tion, a'nd"'then strongly stirred with a’ super mixer. ' | '

(2) Size wax : Commercial agent of paraffin' wax emulsion, Arakawa Chemi-
cal Industry Co. Ltd.

3. zSizepine": Commercial agent of rosin soap: Arakawa Chemical’ Industry
Co. Ltd. ' '

P?epamtion of test fiberboard : Size agents were added to a pulp slurry and
then were precipitated onto pulp by means of alum. The hot pressing was carried
out under the folfowing conditions. Pressing temperature 180°C., pressure 50-10-
-50kg/cm? and pressing time 2-1-7 min.

Testing procedure ::The physical and mechanical- testing method was carried
out as explained in the previous paragraph, and report No. VI.

Results : The results of this test are presented in Tables 2 and 3. ‘The results
indicated that when fiberboards are sized with water prdoﬁng agents, the resulting
products yieldb a board which has a relative high water resistance value and very
low strength property. |

IITI) On the wet strength properties of fiberboards

‘In thlS study, we have sought to ascertain the variation of strength property
when fiberboard was first soaked in water for 24 hours, and then dried.
“Test materials : The test fiberboards were prepared undér .the following

conditions. ,
Board type Sizing agent
I ' no addition
II phenol resin 2%
1T phenol resin 29% and paraffin 1%

"Each sized pulp sheet was pressed at 180°C, 2-1-7 min., 50-10-50 kg/cm?.
Conditioning procedure : Test fiberboards were conditioned as follows :

No. : condition

1 Ordinary condition (moisture content of 10%)
2 24 hrs. water soaking

3 8 hrs. drying at 100°C after 24 hrs. ,soéking

4 24 hrs. resoaking after No. 3 conditioning
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5 8 hrs. redrying at 100°C after No. 4 conditioning -
6 24 hrs. resoaking after No. 5 conditioning

Testing procedure : After the conditioning of each class the test specimens
were tested for the wet strength property. The testing method was carried out
by the one explained in the previous paragraph. -

Results : The results of this test are p‘resented in Table 4 and Fig. 4. The
results' indicate that when resin fiberboard is soaked in water, the. modulus of
rupture shows a probably decrease. However, they almost recovered their
strength upon the rédrying. In the non-sized fiberboards, recovery of the strerigth
with the redrying was much smaller than that of fiberboards sized by phenol

resin. .
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