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Thermal Characteristics of Modified Soy-based Protein Adhesive and
its Optimized Processes for Manufacturing Poplar Plywood

ZHANG Ya-hui, YU Wen-ji, ZHANG Fang-wen
(Research Institute of Wood Industry, Chinese Academy of Forestry;
Key Lab of Wood Science and Technology of State Forestry Administration, Beijing 100091, China)

Abstracts; The thermal behavior of a modified soy-based protein adhesive was characterized with
differential scanning calorimetry (DSC) in this study. After its theoretical curing temperature range
from the DSC was identified, the soy-based adhesive was used to manufacture poplar plywood (250
mm X 250 mm X 4mm) in the laboratory. An orthogonal method was used to design an experiment
to investigate effects of the process parameters on plywood bonding performance. Optirhal process
parameters were the press pressure of 1. 4 MPa, press temperature of 165 ‘C, pressing time of 1. 4
min/mm, and adhesive spread of 220 g/m?’. The result showed that the bonding strength of the
plywood, after accelerated aging test (4-hour boiling, 20-hour drying, and 4-hour boiling),
exceeded the requirement of the Chinese National standard, GB/T 9846-2004, for type I general
purpose plywood.
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pressing; bonding strength
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Fig. 1 DSC diagram of modified soy-based protein
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Tab.1 Factors and levels of the experiments

e WEHN/ BEE/ O/ ORki/
MPa Ao min (g*m™?)
1 1.2 150 5 . 220
2 1.4 165 6 250
3 1.6 180 7 280
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Tab.2 Average bonding performance of Poplar plywood
: following accelerated aging °~ °

REs A B C D  KA®E/MPa
1 1 1 i 1 0.63
2 1 2 2 2 0.73
3 1 3 3 3 0.98
4 2 1 2 3 0. 69
5 2 2 3 1 0.88
6 2 3 1 2 0.90
7 3 1 3 2 0.71
8 3 2 1 3 0.70
9 3 3 S | 0.88
k 0.78 0.68 0.74 0.80
k2 0.83 0.77 0.77 0.78
k3 0.76  0.91 0.85 0.78
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Fig. 2 Effect of each processing parameter on the bonding strength of Poplar plywood
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