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Fig. (8): Effect of adhesive type in shear tension test
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Fig. (11): Effect of wood type in tensile test of PVA Adhesive
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Fig. (12): Effect of grain direction in tensile test of PVA Adhesive
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INFLUENCE OF DIFFERENT FACTORS ON ADHESIVE LINE
SOLIDIFICATION IN SHEAR TENSION TEST AND DRY AND WET
TENSILE TENSION TEST OF WOOD STRUCTURE
Abdul-Razzak R. S. Al -Malah Alaa O. A. Al — Hamedi
College of Agriculture and Forestry/ University of Mosul/ Forestry Dept
E-mail: abdulrazakalmalah@yahoo.com

ABSTRACT

This study was conducted to test the strength of glue line in wood structures
by using some mechanical tests (shear strength test, Dry and wet tensile tests). Two
kinds of adhesives (Urea-formaldehyde (UF) and poly-vinyl acetate (PVA) with
three types of wood surfaces (Pure Pine, Pure Sycamore and substrate of Pine with
Sycamore) and two methods of adhesive curing (Electrical and microwave domestic
ovens) were used. It was shown from the study results that wood type had an effect
in share tension test, pine wood gave the best results followed by shear tension of
sycamore wood and pine with sycamore wood, but there were no significances
between the three types of woods. Urea formaldehyde adhesive got the highest
shear tension values when compared with PVA adhesive. Solidification by using
electrical oven method gave the best values in shear tension as compared with the
microwave oven curing method. The results also showed that 1 gm adhesive
quantity gave the best results as compared with 0.75 gm and 0.5 gm in shear
tension. Concerning the dry and wet tensile tension of the PVA glue line by using
electrical oven dry, microwave oven and room temperature solidification methods,
the results showed that pine wood had greater dry and wet tensile tension than
sycamore wood and pine with sycamore wood. Also, parallel grain direction gave
the best values as compared to perpendicular grain direction for both dry and wet
tensile tension. The results also showed that the highest dry tensile tension was by
using electrical oven solidification method« followed by room temperature method:
while solidification by using microwave oven gave the lower tensile tension value.
Room temperature solidification method gave the best results in tensile tension after
emersion in water for 30 and 60 minute as compared to electrical oven and
microwave oven solidification process respectively. Also, 2 gm adhesive gave the
best results in tensile tension compared to 1.5 gm and 1 gm adhesive quantities.
Key words: Wood Adhesive Line Solidification, Shear Tension, Tensile tension«
Microwave Oven.

Received: 26/6/2011 Accepted: 13/2/2012

JJL«AAJ\
delhall Iy ¢ paladl anll 5 el aglail) 5 ) 55 Aaidad) cileluall (1990) sase s ¢ b
(Jaa gl drala ¢l

Ani, F. N., C. C, Wong and H. M. Nor (2004). Properties of oil-palm-shell-based
phenol wood adhesives compared with petroleum-based phenol wood
adhesives. Journal Of Oil Palm Research 16 (1):54-65.

Anonymous, (1979). Standard Methods Of Evaluating The Properties of Wood-
Base Fiber and Particle Panel Materials. Annual Book of ASTM Standards:«
Wood: Adhesive, part: 22, ASTM. D 1037-78.

179



Mesopotamia J. of Agric. ISSN:2224-9796(Online) G lld el )Hdda
Vol. (41) No. (2) 2013 ISSN: 1815-316x (Print) 2013 (2) 222l (41) 2ladl)

Anonymous, (2000). Standard Specification For Adhesives For Structural
Laminated Wood Products For Use Under Exterior (Wet Use) Exposure
Conditions. Annual Book Of ASTM Standards, 15.06, ASTM. D2559-99.

Anonymous, (2002). Statistical Analysis System Users Guide Version 15, Statistical
Analysis System Institute, Cary, North Carolina USA.

Backman, A. C., K. A. H. Lindberg (2004). Interaction between wood and
polyvinyl acetate glue studied with dynamic mechanical analysis and
scanning electron microscopy, Journal Of Applied Polymer Science, 3009 -
3015.

Cerrier, R. A. (1979). The Importance of Lumber Seasoning in Wood Gluing. In
charge, Manufactured Products Oregon Forest. Research Center — Corvallis,:
21-22.

Conner, A. H. (2001). Wood: Adhesive. Encyclopedia of Materials: Science and
Technology: 9583-9599.

Duncan, C. B. (1955). Multiple range and multiple “F” tests. Biometrics. pp: 1-12.

Eckelman, C. A. (2000). Brief Survey Of Wood Adhesives. Purdue University
Cooperative Extension Service West Lafayette In Forestry & Natural
Resources.

Frank L. J., F. Kadla, G.D. Smith (2006). Development Of Thick MPB Strand
Based Wood Composites. Department Of Wood Science University Of
British Colombia 2424 Main Mall VVancouver BC Canada, pp: 3 - 5.

Gardner, D. J. (2005). Adhesion Mechanisms Of Durable Wood Adhesive Bonds.
pp: 254 — 266.

Kollmann, F. W. Kuenziand and A. Stam (1975). Principle Of Wood Science and
Technology. Part LI, Springer — Verlag, Berlin Heidelbery, pp: 703.

Perry, Th. D. (1948). Modern Plywood. Pitman Publ. Corp, New York, pp:125-126

Snedecore, G. W. and W. G. Cochran (1967). Statistical Methods. The lowa State
University Press, Ames, lowa. pp: 593.

Tan, Y. E., Z. U. Mohd and M. Komatsu (1991). Effects of moisture content and
sawing pattern on the gluing of meranti tembaga (Shorea Leprosuia).
Journal Of Tropical Forest Science 5(1): 44-53.

White, J. T. (1979). Growing dependence of wood products on adhesives and other
chemicals. Forest Product Journal. 29(11):14-20.

White, M.S. (1975). Influence Of Resin Penetration On The Fracture Toughness Of
Bonded Wood. Doctoral Dissertation. Virginia. USA.

180



