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A Study on the Manufacture of Hard-board Utilized Amino-resins
as the Sizing Materials for the Strength Increase*!

Phil Woo Lee*? and Hwa Hyung Lee*?

This study was carried out to examine the substitution possibility into water soluble
amino resins instead of phenolic resin as a sizing material for the strength increase on the
wet forming hardboard.

The properties of hardboard, manufactured with amino-resins based urea, melamine,
formaline, and methanol which were low priced domestic products, were examined in
comparison with those of hardboard treated with phenolic resin.

In this study by the results and discussions, it may be summarized as follows:

1. Amino-resins are able to be substituted for the phenolic resin as a good sizing
material for strength increase in the manufacture of wet forming hardboard. Under the
considerations of economic advantages and properties of hardboard, modified urea-melamine
resin was given a best results.

2. The specific gravities of hardboard that were treated with phenolic resin was equal
to that treated with modified amino type resin, and in case of urea-melamine resin, the
specific gravity value were lowest among them.

3. The results of moisture contents were satisfied the standard which calls for 13 percent
or below. There were no differences in moisture contents between hardboards, treated with
melamine resin and modified urea-melamine resin but hhenolic resin. The moisture contents
of hardboard treated with phenolic resin was shown the lowest.

4. The water absorption of hardboard treated with phenolic resin was greater than those
treated with amino resins, and to satisfy the standard of water resistance, the treatment
of 2 percent paraffin wax emulsicn was needed in this case. There were no differences in
water absorptions between hardboards, treated with melamine resin and modified urea-mela
mine resin. To satisfy the standard of water resistance in this case the treatment of 1
percent paraffin wax emulsion was shown good results.

5. The differences among the flexural strength in using tested three adhesives were
significant. The flexural strength were shown the signification by order of melamine resin,
modified urea-melamine resin, and phenolic resin. In all cases to satisfy the standard of
flexural strength, the treatment of 3 percent sizing materials for strength increase was

needed.

*1 Received for publication in December 13, 1974
*2 A ey EE-LA College of Agriculture, Seoul National University, Suwon.
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Table 1. Condition of Aging
o T pH during |Temperature Time of | Specific | Color after

Adhesieves | Resion ratio( 5)! aging of aging l aging | viscosity aging
‘*N[;e[arnine resin E 69 N ”_J_‘, 1.5 E 25°C [ -24 hrs I 37.6 : E}lagrll’lstp:::relt and

Uxfea-melamine resin_ 38 i 6 , { i 25°C [ 24hrf l \ %;fg:pglrléitand
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4.28 A5 wHFEALS

3.2 9

Wet formingell 2] %} batch type= 4 pulpi@+ 2
B 8to] 16849 EobAbel = Ao

4. # K

PR BB S 180°C, InMERFEEJ) 50-6-50
kg/cm? JNEEREMI-S 1-2-7 o2 3%kA] pressing cycle
& A gt S-I-SEERHENS fEd

5. JETTE

RiEs] BMERS HE, AKE KRS pEMEHR
% 23 z2AL 39l ol K S F 32030 ¢ A8l zAbehg
o @ JA A hEES 499 ed HER

BE AHFRHY AsusHds AFE Assty
span®] #o] 1l cm Yol 7TcmZ HBAIEFS Ko
o oh& Akl (ks BES o

pRAR EE (kg/cm?) =3/2. pl/bt?

L : Span®] ¥e] (cm?)
t: v FA (em)
l: v Aol (em)

p: ﬁ%‘)"%}% (kg)
o] At - RS WMEM BBAEES RS
Bz 3EE A e F§74E Duncand o5
AL AAs

BHEER S BREES KS F 3203 34 JIS 5907 of

Ze9 .
BR2 ER
[. k& B
At BREEIES 5940 MR S - Lok 5t
SEas Dk BT e ST B It

| Spec1f1c grwu_\/

Adhesive (A} | Size% | —
! | 1 2 3
_ U
f 17 0.9 091 0.98
Phenolic resin 3 0.97 0.91 0.87
5 0.93  0.96  0.98
Urea-melamine 1 0.90 0.91 0.85
formaldehy de 3 0.91 0.94 0.89
resin
5 0 0.92  0.84  0.84
o | .
Melamine [ L]oes esr o
forma]dehyde k 3 | 0.92 0.97 0.95
resin |5 5 0.91  0.85 0.8
Table 3 Analysxs of variance
sV T DF ] sS ‘ MS | F
Total | 26, 0.046
Replication | 2| 0.00156] 0. 00078i 0. 75357
Adhesive ‘ 20.01249) 0.00624; 6. 02500
Error (A) 4' 0.00414; 0.00103
Size ‘ 2 0.00296| 0. 00148% 1.17820
AS ‘ 40.00974; 000243, 1,93814
Error(S) | 12 0.01508| 0.00125

Table 4 Table of factor means

s. G! SP\.CI{IC glaxuv

Size% :
Adhesive(A) 1 3 ) 5 - Mean
Phenolic resin | 0.947 0.917 0.957 0.940
Urea-melamine ' 0.887 0.913 0.86} 0. 889*
Formaldehyde resin‘ i
Melamine | 0.943 0.947  0.887] 0.926
Formaldehyde resim

Mean [ 0.926 0. 0.933 0.918
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Table 5. Moisture contents of the hard boards treated
with 3 kmds of adhesxves

[ ¢

Water absorptlon

Adhesive(A) Size% \‘
[ 1 2 3
1 8.1 7.7 .2
Phenolic resin 3 7.3 7.1 9
5 6.4 59 6
| ]

Melamine- o1 80 73 74
formaldehyde 3 7.5 7.2 7.6
resin i’ 7.6 7.3 .1

L 82 7.3 1.7

Urea-melamine resin 3 7.7 7.2 7.6

5 N 7.5 7.3 7.0
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Ta‘ule 6. Analysxs of variance

sV DF | ss l'ms | F
Total f 26! 7.118a1[
Replication y 2/ 1.07851] 0.53925 27.21495%*
Adbesive | 2 ].480741 0.74037] 37. 36448%*
Error(A) 4] 0.07925/ 0.01981
Size | 22 43851 1.21925 23.265**
AS | 4l 1. 41059k 0.35314] 6.73851%*
Error(S) 12[ 0. 62888| 0. 05240

"*nghly Sngfxcant at 1% level

Table 7. Table of Factor Means

\\ ST M C: Moisture Content
L Siae(m)
Adbesive(d) ol T3 B | Mean
Phenolicresin 7,667 7,100 6,167| 6,978*%*
Melamine resin 7,567 7,433 7,333 7,444
Urea-Melamine 7,733 7,500 7,267 7,500
formaldehyde resin |
Meun ! 7,656 7 344 6, 922 7,307
LSP 5% 1/
—A;=0.1842 0. 3055
32—51:‘0. 23515 0. 32968

A;S,—A15:=0.40729 0.57103
A251—A151:O. 371 0. 539
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Fig. 1. The relation between each adhesive treatment
and moisture content of hard board
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8. Effect of paraffine wax emulsion content on the
Water absorption (WA)

(each resin ratlo 3 o)

P%{fﬁnei Walter absorpuon
Adhesive(A) {Emulsion: 1 2 3
o ‘(sze ) v
0 : 50.6 49.7 52.7
Phenolic resin 1 ; 30. 35.7  42.0
2 . 2L 22.5  25.9
Urea-melamine 0 37. 32.6 31.6
formaldehyde resin 1 26.6 31.0 29.9
2 26.1 24.4 26.1
Melamine-formalde- 0 341 30.6 33.7
hyde resin 1 22.3 26.3 25.7
l 2 23.3  20.8  24.4
Table 9. Analysis of variance
sy DF| ss | M F
Total 2€ 2, 042. 26
Replica:ion Z 26. 97555 13.48777; 1.48208
Adhesive(A) 2 483.20222. 241.60111:26. 54795**
Error(A) 4 36.40222  9.10055
Size 2! 1, 069. 66888 534.83444; 94.7137**
AS 4 358.24888 89.56222 15. 8605
Error (%) [ 12 7.76222 5. 64685/
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Table 10. Table of Factor Means.

N V\YVA l Water absorption
Size % =
Adhesive(a) -- 0 1z | Meawn

51.00  36.200 23.233 36.811

Urea-melamine 33.767 29.167 25.533] 29.489

Phenolic resin *
formaldehyde resin'

Melamine-formalde-| 32.800 24.767 22.833 26.800

hyde resin

Mean ‘ 39.189 30.044 23 8671 31 033

LSD 5% 1%

Ay— Ay =3.94772 6.54731
S;—S1=2. 44092 3.42222
A;S,—A.5,=4, 22780 5.92746
A251*A181:5. 202 7. 971
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Table 10. Effect of each adhesive treatment on the

flexural strength of the hard-board

‘ Flexural Strength
Adhesive(A) Size % |
i 1 2 3
1 123 144 138
Phenolic resin 3 211 204 218
5 | 262 259 248
Urea-melamine 1 153 155 138
formaldehyde resin 3. 223 216 221
5 263 270 255
[
Melamine- | 1 159 142 155
formaldehyde resiui 3 225 221 237
;> 5 301 280 278

Table 11. Analysis of variance
[ 1

v ]DF] s MS F
Total 26/73, 075. 85185
Replication. 2 69.40740,  34.70370| 0.34272
Adhesive | 2| 2,032.07407, 1,016.3703] 10.03401*
Error(A) | 4 405.03703  101.2595
Size 2169, 297. 85185(34, 648. 92502|462. 55673+
AS 4 372.59250|  93.14814] 1.24351
Error(S) | 12 898.88888]  74.90740

Table 12. Table of Factor Means

:‘,\\‘“~ FS 1 Flexurdl Strength
Slze/(S) S - -
Adhesive(A) \‘\f 1 3 3 ‘ Mean
Phenolic resin 1 135 211 256. 333; 200.778
Urea - melamine- [ 148. 667 220. 000 262. 667 210.444
formaldehyde resin |
Melamine- ; 1 152. 000 227.667 286.333] 222. 000
formaldehyde resini
! i
Mean i 145. 222 219. 556 268.444; 211.074
LSD 5% 125
Ay,—A;=13. 16832 21. 83968
—S5:=8.89023 12. 46428
A1S:—A1S;=15. 39834 21. 58877
AS;—A51=18. 067 27.478
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Fig. 2. The relation between each adhesive treatment
and flexural strength of hard board.
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