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Studies on the new manufacturing process and physical,
mechanical properties of barkboard **

Hwa Hyoung Lee *?

SUMMARY

This study was carried out to manufacture bark board from oak bark by new processes and to
examine the physical and mechanical properties of the board,
This process with no addition of adhesive used higher pressure and temperature than the con-
ventional one and was applied with or without paraformaldehyde.
The results are as follows:
1. The new manufacturing process allowed a good bark board with high absorption coefficient.
2. The best manufacturing process for the mechanical properties of bark board was paraform-
aldhyde 10%-250°C-100kg/cm?-3 minutes, (bending strength 40kg/cm?, internal bonding
strength 2kg/cm?) and the best manufacturing process for both the mechanical properties of
bark board and economic point of view was 250°C-100kg/cm?2-3 minutes (bending strength
28kg/cm?, internal bonding strength 1.52kg/cm?).
3. Bark board showed specific gravities from 0.94 to 1.03 and air dried moisture content 9.2%
to 11.7%, but Bark board needed paraffin wax emusion treatment.
4. The absorption coefficient of bark boards had two peaks along with frequency; one in 200-
400 cps, the other 1200-2000 cps. The former was low but the latter great.

Kew ward: bark board, no addition of adhesive, paraformaldehyde.
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Table 1. Manufacturing condition.
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Pressing Condition

Process Paraformaldehyde Replication
Temperature Pressure Time Content (%)
cC) (kg/cm?) (min.)
Control 180 50 S 0 4
New 1 250 100 1 0 4
New 2 250 100 3 0 4
New 3 250 200 1 0 4
N-P-1 250 100 1 5 4
N-P-2 250 100 3 5 4
N-P.3 250 100 1 10 4
N-P4 250 100 3 10 4




R BRE L] Gue BEHET 2 BB SR MY FE

3.15. #5e] 1LBEy MRS

o] LBy —Bor i FRHER S A3 20— 40
mesh2 BLE3D Kol 285%& Tappi Standard
Tis-0s-53, Tim-s, Tum-s0, Tom-5 2]8}e] K5y, #57K
Ay, WoKhbHA, 1% NaOH B4, Akohol — be-
nzene Y, Lignin (Tyu--5)S 54785 &4
¥ Browning (1967)°] 9188 72% H,S0.0 %
IRGREANA de BdFo 2 FEsic

3.1.6. #EtiEEE
BEEEE & BEER) 498 St shod 5380 5470}
Duncan®] $BHEE B9

4. R U ER

4.1. 938RY 14H
411 HE
—HEIC 2 REMKRERS RO EY BE
& Fv BFe e HED s wE.
BEE: 34 U 5 3lon 9843 4E &
BH R H0E, B oe ZERel AREMY £

Table 2. Specific gravitiés of bark boards.
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Process C N-1 N-2 N-3 N-P-1 N-P-2 N-P-3 N-P4
Mean 0.86 1.02 1.00 1.00 0.96 1.00 0.94 1.03
+SD +0.03 $0.06 #0.05 +0.04 +0.07 .06 .04 .08
Duncan’s B A A A A A A A
Test

F = 3.96%* Sign for Process: refer to Table 1.

Table 3. Air dried moisture content of bark boards.

Process C N-1 N-2 N-3 N-P-1 N-P-2 N-P-3 N-P4
Mean 11.68 9.92 9.15 9.85 10.95 9.6 11.68 11.20
SD *1.76 +0.44 +0.33 +0.48 +).21 +0.37 +1.23 +1.88
Duncan’s A BC C BC AB BC A AB
Test

F=352%* Sign for Process: See Table 1.
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Table 4, Water absorption of bark boards.

FAAM 7 itk HESIHT. ol Hshe
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Process C N-1 N-2 N-3 N-P-1 N-P-2 N-P-3 N-P4
Mean 91.75 88.63 81.18 7493 73.15 40.25 66.67 42.25
+SD +4.78 15,67 *11.52 15.80 +5.15 +6.53 +6.13 9.47
Duncan’s A A AB BC BC D C D
Test

F = 28.93** Sign for Process: refer to Table 1.
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Fig. 1. Absorption coefficient of thickness di-
rection of Barkboard Compared to
wood based material.
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Fig. 2. Absorption coefficient of thickness-di-
rection of barkboards.
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Manufacturing Process

Fig. 3. Relationship between bending strength
and manufacturing process.
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Table 5. General composition of Oak bark,
Extractives
Ash ‘ Lignin* | Polysaccharides
Cold | Hot 1% I Alcohol ;
Water } Water | NaOH | Benzene |
4.89 9.53 13.84 38.16 4.7 50.69 28.7
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cm?—35r°] At PR200Y =9 A= &t

F=41,62%* A

5 |

C C
é D

11 a
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Manufacturing Process

il

C N-1

S

Internal Bonding Strength (kg/em?)

Fig. 4. Relationship between manufacturing
process and internal bonding strength.
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