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Studies on the Properties of the Fiberboard*!
1. Hardboard(S-1-S) from Juvenile Wood of Sycamore

(Platanus orientalis 1.)
Du-Sik Min*? and Dong So Shin*?

This study was carried out to examine the effect of manufacturing factors on physical
properties of hardboard (S-1-S) made from the juvenile wood of sycamore(Platanus orientalis
L.) The results obtained may be summarized as follows:

1. The difference among the yields of pulp treated with preheat time(defibrate condition)
was significant in those of treatments. There was no difference in the yield of pulp treated
with defibrate time. The yields of pulp on the tree age classes were shown the difference
by 2<<4<6<8 years.

2. The specific gravities of hardboard that were treated with hot pressing conditions
showed us significantly in those of treatments. There was no difference on the specific
gravities among hardboards, treated with resin and wax contents. But in all cases of the
specific gravities satisfied the standard which specified the KS F 3203 (Hardboard)

3. The moisture contents of hardboard satisfied the standard which calls for 13-percent
below. There were difference in moisture contents between hardboard, treated with preheating
time, resin and wax contents and hot pressing conditions. And the moisture contents of
hardboard on the tree age classes showed the difference by 2<4<6<(8 years.

4. The water absorption and thickness swelling of hardboard treated with defibrations,
resin and wax contents, and hot pressing conditions were significant in those of treatments.
And the water absorption and thickness swelling of hardboard on the tree age classes showed
us the significant difference by 8<6<{4< 2 years.

5. The difference among the flexural strength in using tested three conditions showed us
the difference by defibration<lresin and wax contents<hot pressing. The flexural strength
of hardboard on the tree age classes showed the signification by 2<{4<6<8 years.

6. In all cases, to satisfy the standard of the specific gravity(0.8) and flexural strength
(200kg/cm?2) of hardboard, it is likely to be recommened that the juvenile wood ol sycamore

is valuable for the raw materials of hardboards.
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Table 1. Samples of juvenile wood of sycamore (Platanus orientalis L.)
Tree age { Length (cm) Diameter of Apdmlllal ring | Chip size (cm)
(year) [ butt (cm) - width (mm) ‘ Width 1 Length Thickness
2 | 60 3~4 7~12 | 1.6x2.5 | 2.1x2.5 | 0.2~0.4
4 60 6~8 8~13 1.6X2.5 2.1x2.5 0.3~0.4
6 100 10~14 8~16 1.7X2.5 2.2%X2.5 0.3~0.4
8 100 14~18 10~22 1.7%2.5 2.2X2.5 l 0.3~0.4
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Table 2. Defibration, resin and wax content, and pressing schedules

Defibration Sizing Hot pressing
Steaming Preheating I Defibrating ! Phenol-form- Paraffin i Platen Pr
pressure time (min) ] time (min) ‘{ aldehyde resin emulsion | temperature essure
o ; (%\ (%) (%) (%) (C  7°C)(kg/cmi(kg/cm?)
8(kg/cm®) 2.3 L2 U007 15 o 10 | 180 200 | 50 60
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Fig. 1. Cutting pattern used in selecting various test
specimens from experimental panels.
1 and 2 : Test specimen for flexural strength
3 and 4 : Test specimen for specific gravity and mois-
ture content
5 and 6 : Test specimen
thickness swelling

for wuter absorption and
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Table 3. Physical test data of hardboard made from juvenile wood of
sycamore treated with defibration conditions

Tree Defibration Yield of Specific Moisture Water Thickness | Flexural
age Pr_eheatir}g Deﬂbtqte pulp g?avity content absorption swelling strength
(vear) | time(min) | time(min) (%) (%) (%) @) (kg/em®)

0 1 91.1 0.75 2.38 | 6435 3617 | 178.87

2 . 89.4 0.8 | 291 | 9.8t | 37n.78 | 196.02

2 1 84.2 0.84 2.17 68. 49 48.89 214.42
3 2 82.6 0.86 2.87 50.33 44.68 220.97

mean 86.8 0.82 2.58 60.74 41.88 202.57

5 1 92.5 0.80 | 2.8 | 64.48 42.22 207.90

| 2 90.7 0.81 2.88 i 57.21 39.13 ' 248.98

4 1 86.6 0.81 2.08 58. 99 41.30 221.04
3 2 84.3 0.83 2.29 56. 96 40. 00 207.17

mean 88.5 0.81 2.52 59.41 40.66 226.27

9 1 | 93.1 0.81 2.95 45.33 37.64 274.28

2 l 92.0 0.80 2.86 46.63 37.73 279.25

6 1 8.7 0.85 2.85 ‘1 46.99 39.13 283. 98
3 2 86.8 0.87 2.87 ! 50.43 39.58 307.57

mean 90.1 0.83 2.88 l 47.34 38.52 286. 27

9 1 95.6 0.80 2.17 45.81 33.33 272.28

2 94.3 0.81 2.27 44.67 34.88 214.78

8 1 90.2 0.87 2.19 45.66 35. 00 328.47
3 2 89.5 0.89 2.03 45.92 35.13 252.18

mean 92.40 0.84 2.88 45.51 34.58 316.93
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Table 4. Summary of analysis of variance for comparison among hardboards
treated with defibrate conditions
Mean square
Source of variation Dferge;?m?lf Yield of Specific ’ Moisture Water Thickness | Flexural
pulp gravity | content | absorption| swelling strength
Defibrating time(A) 1 10.56 0.20%5 | 0.900 49.00 | 0.55 202. 50%
Preheating time(B) 1 126.56** 1.0000* | 2.500% 2.25 | 39. 06* 202.50*
Tree age(C) 3 23.56* 0. 0667 l 3.775% | 245.17* 1 42.4 1065. 00**
AxB 1 0.07 0.0025 | 0.025 2.25 1 1.57 10.00
BxC 3 1.06 0.0633 | 0.917 7.42 |, 21.02 50.90
CxA 3 2.06 0.0492 - 0.950 34.50 1.52 4.20
Error 3 2.23 0.0492 l 0.142 18.75 " 3.60 11.60

* : Significant at 5-percent level
** : Significant at 1-percent level
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Table 5. Physical test data of hardboard made from juvenile wood of sycamore
treated with resin and wax
Tree ‘ Pﬁhesivguan wax Specific Moisture Water Thickness Flexural
age Resin . Wax ge\c,}t . content absorption swelling strength
y | content | content gravity |
(year (%)) (%) | (%) (%) %) | (kg/em?)
| 10 0.5 0.83 249 | 5Lz 44.78 176. 47
! 1.0 0.79 2.23 | 49.66 43.09 172.92
2 0.5 0.85 2.48 46.74 34.96 259. 39
1.5 1.0 0.82 2.18 44.65 34.04 230.76
; mean 0.82 i 2.34 48.08 39.22 209. 88
[ L0 0.5 0.84 ' 2.88 51.11 43.18 244.38
; 1.0 0.82 | 2.75 50.56 41.02 242.65
4 0.5 0.85 1 2.80 48.28 41.05 249. 22
1.5 1.0 0.83 2.27 47.05 37.91 253.16
mean 0.83 | 2.67 49.35 40.79 247.35
L0 0.5 0.8 . 2.58 46.87 36.94 288. 27
1.0 0.85 2.77 42.31 33.61 261.55
6 0.5 0.87 2.55 44.54 35.13 313.75
1.5 1.0 0.86 2.46 40.11 31.92 279.17
mean 0.86 2.59 43.46 34.40 284. 68
Lo 0.5 0.90 2.42 .68 3624 325.04
i 1.0 0.85 2.69 39.59 | 31.11 305. 89
8 0.5 0.92 2.30 41.03 32.09 361. 31
1.5 1.0 0.92 2.38 37.88 29. 92 323.74
mean 0.91 2.45 40.79 32.34 328.49
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Table 6. Summary of analysis of variance for comparison among hardbards
treated with resin and wax
Source of g Mean Square
variation I Spemﬁc gravity ‘Moisture content ! Water absorp 'S{Eéfllfgsss ’F exural <trength
Wax content(A) | 1 o012y 0.306 53. 06%* L 25,007 275. 60
Resin content(B) 1. 0125 1.056* 39. 06** 64.00%* 275. 60
Tree age(C) 31 0.5641% | 1.023* 63.06** | 61.75%* 942. 30*
AxB 1 0.0025 0.507 0.07 | 0.25 150. 70
BxC 3. 0.0075 0.156 0.73 11.17% 105. 60
CxA L3 0.0175 0.639 4.06 1.17 52.30
Error | 3 0.0341 0.073 0.73 0.75 43,90

* : Significant at 5-percent level.
** 1 Significant at 1-percent level.
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Table 7. Physical Properties of hardboard made from juvenile wood of sycamore
on hot pressing conditions

Tree

>___—_Ho_t_pie_ssing . i ) Moisture Water * Thickness Flexural
age Temperature} Pressure Specific gravity\ content absorption : swelling ; strength
< | 2 !
(yea) | €O 1 Chefem? (%) (%) @) | (ke/em?)
150 1 50 | 081 | 230 ‘ 56.28 |  40.02 213.88
|60 S~ 0.8 288 | 5479 | 38.96 240.76
z - 0.85 | 242 | 5150 35.01 211.33
2000 60 L 0.87 2.51 1 7.15 3.75 | 238. 64
mean | 0.84 2.45 52.43 36.43 226.15
s |0 0.84 | 269 5.76 | 37.03 | 229.30
’ 60 0.83 |  2.58 50.06 | 66.17 ’ 231. 09
| U — _
4 | 50 0.8 | 243 447 | 3LI2 250.63
200 60 0.87 | 233 [ 43.55 30. 44 279.20
5 mean 0.84 2.51 | 47.53 33.69 247.56
0 | 50 0.85 2.69 46.21 | 3240 ’ 273.17
|60 0.89 2.54 44.17 t 31.91 | 307. 44
6 ‘ 50 | 091 | 23 l .03 | 8145 | 31327
200 60 0.92 L 2,26 | 4154 29.94 328.75
mean 0.89 ' 2.45 1 43.74 | 3143 305. 66
] 0 | 80 | 0.90 1! 2.39 41.03 | 29.87 . 319.06
> L6 [ 082 1 243 39.92 | 2819 | 353.79
8 50 0.92 e.2r | e | 2nze 364.18
200 60 0.93 2.19 34.01 J 25.91 394.25
mean | 0.92 { 2.32 .21 27.66 357.82
Table 8. Summary of anlysis of variance for comparison among hardboards on
hot pressing conditions B o _
Degree Mean square
Source of variation fregdom Specific Moisture Water [ Thickness | Flexural
gravity content absoiption | swelling | strength
Hot pressing(A) 1 1 0.1225% 0. 006 16.00* | 6.25¢* | 275.60%
Temperature(B) 1 I 0.4900%* 1. 406* 100. 00** 64. 00** P 275.60%*
Tree age(C) 5 3 | 0.5641%* 0.223 141.66** 54.50%*% | 1372.30%*
AxB ‘g 1 | 0.0100 0.007 1.00 0.25 L 0.70
BxC | 3 ©0.0183 0.206 122.41%* 5. 50* 32.30
CxA 3 | 0.0042 0.206 0.33 P42 L 8.90
Error 3 | o000 | 0076 | 133 \ 0.42 L 7.30
"+ Significant at 5-percent level
** : Significant at 1-percent ievel
o-pE o EEES BEdaA @od. WKkE ERE LlES i BEsid 2=l gl HE33FE M

Ee o] MME4S 2 g 2o B ER 29 ToiEe AME RET Wels HEE 0.84
o BEE BEdsld. GBES S BN ¢FF kel 94 T MBS 200 ke/em?bl 9] BE B K
LT PE SYSH HRERAY ARsst REIRG T s TESd e 2d 2t 30T S8k
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