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Logs of Anthocephalus chinensis (Lam.)
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Checking moisture content
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Resin compressing

Figure 1. Wood preparation before production.
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Table 1. Physical properties of Vinyl-urethane.

Order Detail Properties
1 Commercial name PANATEX H — 125A
2 Type Vinyl - urethane
3 Appearance white viscous liquid
4 Solid content 42-46 %
5 pH 6-8
6  Viscosities at 30 °C 90-120 poise
7 Hardener CAT - 02
8 Appearance brownish black liquid
9 Solid content more than 98 %
10 Viscosities at 30 ° C 2-4 poise
11 Adhesive composition H 125 / CAT - 02
12 Mixing ratio 100 /15
13 Pot life > 2 hours.
14 Glue spread 200 -300 g/m2
15 Moisture content of wood lower 12 %

Table 2. Physical properties of resorcinol formaldehyde.

Order Detail Properties
1 Commercial name Welwood
2 Type Resorcinol resin
3 Adhesive composition Liquid Resin/ powder catalyst
4 Mixing ratio 4 part of liquid resin /1 part of powder catalyst
5 Pot life 3-4 hours at 70 OF /45 -60 min ot ° F
6 Pressure temperature 70 °F
7 Glue line temperature (OF)/ mininum 70/10, 80/6, 90/3 1/2
curing period (hours)
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Figure 2. Product processing.
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Testing

Figure 3. Process of production and testing.
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Table 3. The analysis of pH and buffering capacity of Anthocephalus chinensis (Lam.) compared

with Rubber wood and Eucalyptus camaldulensis.

Acid buffering Alkali buffering Acid-alkali
pH capacity, capacity, buffering capacity,
Sample
average milliequivalent milliequivalent milliequivalent
(x 107 (x 107 (x 107

Anthocephalus chinensis (Lam.) 6.15 17.94 9.17 27.11
Rubber Wood* 5.78 40.80 - -

Eucalyptus camaldulensis** 4.88 16.47 21.70 38.17

(*Qonjittichai, 2000), (**Oonjittichai, 2003)
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Table 4. Average moisture content and density of Anthocephalus chinensis (Lam.).

Properties

Anthocephalus chinensis (Lam.)

Moisture content (%)

Density (kg/mS)
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Table 5. Drop shape analysis on corner measurement touches, Dispersive component of the surface

tension, Polar component of the surface tension, Total surface energy of Anthocephalus chinensis (Lam.)

Corner measurement touches | Disperse Total surface
Part of Polar part
Left Right Average part energy
drop (mN/m)
Theta L | Theta R | Theta M | (mN/m) (mN/m)
Tangential 15.87 16.93 16.40 57.73 25.81 83.53
Radial 18.53 19.63 19.10 57.86 25.06 82.92
Cross—-section 5.43 5.47 5.43 62.34 25.81 88.15
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(1 (2) (3)

Figure 4. (1) Water absorbing of wood at tangential. (2) Water absorbing of wood at radial.

() Water absorbing of wood at cross-section.
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Table 6. Tensile shear strength of lap joints and wood failure of Anthocephalus chinensis (Lam.)

tested by DIN EN 204-205 durability class D3.

Vinyl-urethane Resorcinol resin
Condition Types and duration DIN Tensile shear Wood Tensile shear Wood
EN204 strength failure strength failure
D3 (N/mm®) (%) (N/mm”) (%)
1 7days in stondard atmosphere” = 10 8.11 90 5.63 90
7 days in standard atmosphere.
2 4 days in cold water’. =2 4.90 10 >-28 80
7 days in standard atmosphere.
3 4 days in cold water. >8 7.13 30 5.71 70

7 days in standard atmosphere.

Note : 1 day = 24 hours.
? (23+2)°C and (5045)% RH. or (20+2)°C and (65 + 5)% RH.

° The water shall have the same temperature as the test climate (ZOOC or ZSOC)

1
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Table 7. Tensile shear strength of lap joints and wood failure of Anthocephalus chinensis (Lam.) tested

by DIN EN 204-205 durability class D4.

Vinyl - urethane

Resorcinol resin

Condition Types and duration Tensile Wood Tensile Wood
DIN
shear failure shear failure
EN204
strength (%) strength (%)
D3 ) )
(N/mm”) (N/mm”)
7 days1 in standard
1 9 > 10 9.67 90 5.90 100
atmosphere
7 days in standard
atmosphere. >4 7.51 30 5.18 80
2
4 days in cold water .
7 days in standard
atmosphere.
>4 5.52 10 4.82 80
3 6 hours in boiling water.
2 hours in cold water.
7 days in standard
atmosphere.
© hours in boiling water.
4 >8 4.41 20 5.71 90

2 hours in cold water.
7 days in standard

atmosphere.

Note : 1 day = 24 hours.

? (23+2)°C and (50+5)% RH. or (20+2)°C and (65 + 5)% RH.

® The water shall have the same temperature as the test climate (2OOC or 230C)
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Table 8. T-Test for independent sample of tensile shear strength of lap joints and wood failure of
Anthocephalus chinensis (Lam.) with Vinyl-urethane and Resorcinol resin tested by DIN

EN 204-205 durability class D3.

Levene’s test

for equality T-test for equality of means
Properties of variances
F Sig. t df Sig. Mean
(2-tailed) difference
Tensile shear  Equal variances assumed 1.614 212" 5.841 38 .000 2.4770
strength Equal variances not 5.841  35.640 .000 2.4770
Condition 1 assumed
Tensile shear  Equal variances assumed 2.357 133" 661 38 513 -.3770
strength Equal variances not -661 28.565 514 -.3770
Condition 2 assumed
Tensile shear  Equal variances assumed 0.444 .015* 2.617 38 .013 1.4235
strength Equal variances not 2167  27.735 .014 1.4235
Condition 3 assumed
Wood failure  Equal variances assumed 1.857 181" 450 38 .655 3.5000
Condition 1 Equal variances not 450  31.729 .656 3.5000
assumed
Wood failure Equal variances assumed 1.613 212%  -8.401 38 .000 -71.0000
Condition 2 Equal variances not -8.401 32.386 .000 -71.0000
assumed
Wood failure Equal variances assumed 6.201 .017*  -4.433 38 .000 -47.0000
Condition 3 Equal variances not -4.433 33.013 .000  -47.0000

assumed

Note: *Signiﬂcont at 95% probability level.” non significant at 95% probability level.
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Table 9. T-Test for independent sample of tensile shear strength of lap joints and wood failure of

Anthocephalus chinensis (Lam.) with Vinyl-urethane and Resorcinol resin tested by DIN

EN 204-205 durability class D4.

Levene’s test for

equality T-test for equality of means
Properties of variances
F Sig. t df Mean

(2-tailed) difference
Tensile shear Equal variances assumed 4851 .034* 5.389 38 .000 3.7750
strength Equal variances not assumed 5.389  26.808 .000 3.7750
Condition 1
Tensile shear Equal variances assumed 26641  .000* 3.234 38 .003 2.3270
strength Equal variances not assumed 3.234  23.300 .004 2.3270
Condition 2
Tensile shear Equal variances assumed 1819 185" 1.237 38 224 .7030
strength Equal variances not assumed 1237  31.180 225 .7030
Condition 3
Tensile shear Equal variances assumed 5616  .023* -2294 38 .027 -1.2915
strength Equal variances not assumed -2.294 31.941 .028 -1.2915
Condition 4
Wood failure Equal variances assumed 2120 154" 1917 38 .063 -7.5000
Condition 1 Equal variances not assumed 1917  37.250 .063 -7.5000
Wood failure Equal variances assumed 1.900 176" -4.038 38 .000 -49.0000
Condition 2 Equal variances not assumed -4.038  36.042 .000 -49.0000
Wood failure Equal variances assumed 4394 .043*  -7.504 38 .000 -64.5000
Condition 3 Equal variances not assumed -7504 30.877 .000 -64.5000
Wood failure Equal variances assumed 11.301 .002* -6.662 38 .000 -68.5000
Condition 4 Equal variances not assumed -6.662 30.007 .000 -68.5000

Note: *Significont at 95% probability level.” non significant at 95% probability level.
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Figure 5. Tensile shear strength of lap joints and wood failure of Anthocephalus chinensis (Lam.)

tested according to DIN EN 204-205 (D3).
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Figure 6. Tensile shear strength of lap joints and wood failure of Anthocephalus chinensis (Lam.)

tested according to DIN EN 204-205 (D4).
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DEUTHCHE NORM 1991 Classification of non-structural adhesives for joining wood and wood-based
panel products English version of DIN EN 204 : 1991.
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