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SUMMARY

This study was carried out to investigate the effects of pressing time and spreading amount,
moisture content, gap-distance with butt to butt joint and adhesives on bonding strength in
manufacturing the laminated wood with Pitch pine [Pinus rigida).

The results obtained were as follows:

1) The pressing time of 12 hours, 10 kilogram per square centimeter of pressure and 200 gram
per square meter of spreading amount were required to reach over 50 kilogram per square
centimeter (block shear strength) in manufacturing the laminated wood by aqueous vinyl
urethane adhesive.

2) The bonding strength decreased with the increase of moisture content of wood. The block
shear strength, however, showed over 100 kilogram per square centimeter when the strength
test was carried out after air-drying the laminated wood in high moisture content (30-70%).

3) Regardless of direction of load, every flexural property decreased with the increase of gap-
distance with butt to butt joint. However, little of every flexural property was changed at
0.5 millimeter of joint-gap distance. The flexural property of vertically laminated wood
(perpendicular to glue line to load direction: 1 ) showed more than that of horizontally
laminated wood (parallel to glue line to load direction: // ).

4) Among five adhesives used at this experiment, the bonding strength of aqueous vinyl urethane
adhesive was the highest in dry bond and wet tests.
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Table 1. Characteristics of sample tree -
Species D.BH (cm) Tree age (yrs.) Cle? l;:ngth Location
m
Pinus , Kwangnung
rigida 20-34 < forest lands
Mill.

Table 2. Characteristics of aqueous-vinyl urethane

adhesive
KR-7700 AE(hardner)
Appearance White Black
Viscosity (poise) 90-130 1-2
Solid content (%) 4448 98
pH 6-7 2.3
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Table 3. The adhesion quality by block shear, tension type adhesion test and bending strength

12

24

200 | 250 | 300

200 | 250 | 300

Pressing time (hr)

Spreading amount (g/m?)

Block Adhesion

shear strength (kg/ecm?)
Wood failure (%)

Tension| Adhesion
strength (kg/cm?)
Wood failure (%)

Bending|strength (kg/cm?)

740 947 1010

60 80 90

36.3 55.0 63.0

60 30 90
4930 4953 5504

809 96.5 102.7

65 85 95

430 57.5 650

65 85 95
602.0 6633 691.3
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Table 4. Bending strength of the laminated wood by changes of moisture content
Moisture Glue line Stress at Modulus of Young’s
content to proportional limit rupture modulus
(%) load direction (kgfem?) (kg/cm?) (x10® kg/em?) J
10 L 266 .8 356.2 383
7 2150 3200 297
30 4 109.7 1292 18.3
7 117.5 2032 274
70 £ 437 90.2 11.9
7 1147 2237 26.8

* Solid wood: Stress at proportional limit (MC 107%): 533 kg/cm® MOR: 910 kg/cm?
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Table 5. Block shear strength of air-dried speci-
men after adhesion in green condition
Moisture content Moisture content | Adhesion
in adhesi 7 in strength test strength
in adhesion (%) ) G(g,-’cmz)
10 12 133.1
30 12 108.2
70 12 104 8

* Pressing time: 24 hrs,
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Fig. 1. Glue line to load direction.

Table 6. Comparison of jointgap distance with butt to butt joint

Joint-gap Glue line Stress at Modulus of Young’s
distance to proportional limit rupture modulus
(mm) load direction (kg/cm?) (kg/cm?) (x10%kg/cm?)
0 L 290 .4 4279 762
4 310.2 519.0 73.9
0.5 n 2773 3975 69.6
7 210.0 370.7 48.0
10 1 2223 2755 69.2
7 178.5 2829 386
20 n 219.7 256.4 649
4 179.8 256.7 513
50 4 213.1 292.1 492
Z 141.7 259.8 37.1
100 i 187.7 3043 425
@ 157.8 221.2 349
200 4 1715 250.2 399
4 109.4 220.2 35.7
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Table 7. Block shear strength by various adhesives
Adhesives . .
- Urethane | Tite |Aqueousvinyl | Polyvinyl | (50,
Type Species ~ urethane acetate
Dry bond | Korean pine 1104 838 102.0 107.1 45.9
test Japanese larch 31.0 1123 100.6 121.5 534
Wet test Korean pine 63.2 51.8 75.3 67.7 0
t tes
¢ Japaneselarch 693 708 86.6 53.7 0

* Wet test: 30°C, 3 hr.
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