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Optimizing Glue Technology for Glulam Products from Chinese Fir

ZHANG Yan-juan, YU You-ming, MA Ling-fei
(Zhejiang Forestry University, Linan 311300, Zhejiang, China)

Abstract: Glulam comprised of wood laminations has been used extensively for residential and

commercial construction applications. The objective of this study was to optimize manufacturing

process for potential glulam products using plantation lumber of Chinese Fir. Water based
polymeric-isocyanate adhesive was used in this study. Processing factors including pressure,

adhesive spread rates, and the amount of additive were investigated. The results indicated that

optimal parameters were: pressure=0.8 MPa, adhesive spread rate on both sides=250 g/m?, and
additive percentage=10% (oven-dry weight of the adhesive).
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Fig.1 A typical sample for shear strength testing
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Tab.1 Comparison of immersion peeling strength
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Tab.2 Shear strength of dry and wet gluelam samples

B/ B 47j38 f /MPa BER/ ¥ 438 5 /MPa mﬂ/m/ ¥ 41355/ MPa BB 34038 /MPa
MPa FR BR G m)  FRg BHR % FHR BR Tk FR BR
0.4 3.02 1. 34 150 3.32 1. 98 0 4. 86 2. 80 E::Xi ] 3.62 1.94
0.§ 3.78 1.77 200 4,29 2.23 5 4. 41 2. 67 bodi g 4. 86 2. 80
0.8 4. 86 2. 80 250 4. 86 2. 80 10 5.48 2.88
1.0 4.17 2.25 . 300 4.14 2. 96 15 3.69 2.52
1.2 3.87 2.85 350 5.09 2.77 20 3.41 2.27
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Tab.3 Wood failure percentage of dry and wet gluelam samples

KA/ AW/ % BaR/ A%/ % ﬁﬁyp]/ RER/ % B AR/ %
MPa FR_ ®R @ mD FR @R % TR B FE FR 8R
0.4 75.00 28. 65 150 73.63 10. 00 V] 83.75 28.13 J: X 96. 25 26. 25
0.6 82.50 36. 88 200 73.75 37.50 5 77. 50 3.13 WE 83.75 28.13
0.8 83.75 28.13 250 83.75 28.13 10 88.13 2.50
1.0 80.63 36.88 300 96. 88 41.25 15 43.75 33.13
1.2 97.50 49. 38 350 94, 38 51.25 20 28.75 2. 50
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Tab.4 Standard deviation and variation coefficient of dry shear strength of gluelam samples

EAh/ FHUEE wHR/ FHYIRE mm/m/ FHEE 4 FWiEE
MPa g BRE#U/% @ 'm7D) imme GRAN/Y% 0 BEE BRENY% PR GEE BRENY%
0.4 0. 854 24.1 150 0.785 18.5 0 0. 804 13.3 -8 0.701 13.6
0.6 0.923 22.5 200 0. 695 11.2 5 0.874 1.3 4] 0. 804 13.3
0.8 0. 804 13.3 250 0. 804 13.3 10 0.726 9.6
1.0 0. 903 19.5 300 0.784 14.8 15 0. 635 10.9
1.2 0.738 14.1 350 0.719 10. 1 20 0. 934 25.5
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Tab.§ Standard deviation and variation coefficient of wet shear strength of gluelam samples

EH/ B YIRE BER/ B YU R/ B EE B % 513
MPa gz ARAE/% © M) jmr SREAN/YG N BEE BRENYS PR GREE TRANY
0.4 0. 526 20.6 150 0. 566 16. 2 0 0.781 21.7 HE 0. 669 23.1
0.6 0. 548 16.9 200 0. 685 21.0 5 0.734 20. 2 U 0.781 21.7
0.8 0. 781 21.7 250 0.781 21.7 10 0.558 10.8
1.0 0.702 21.9 300 0.773 20. 2 15 0. 658 17.2
1.2 0. 841 24. 8 350 0. 814 23.9 20 0.765 25. 8
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Tab. 1 Yield rates for dimensional lamber

FAE #Hekit B8 BORL AHH HEFER

B/mm SHE /S KR /R K /% /% HEHE/AS
300 20 8 40.0  62.3 56.1
400 36 24 66.7  63.1 63.1
600 92 74 80.4  71.6 716
800 180 156 86.7  78.8 72.7
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