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Studies on the Wood Gluing. II.
Microscopic Observation of Glue Line in Tropical Woods Glued with
Phenol-Formaldehyde Resin Adhesive. (Preliminary Report)
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Table 1. Appearance of glue line and bond quality in tropical woods glued with phenol-formaldehyde resin adhesive.
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Kind of wood External glue line, fiber to fiber | Dopd ey o |

;(:J)pearance (B) © I%)afz. vc::stel ((}]iie— » C. W. [Specific

Common name Botanical name of li)afnge Alr pocket gzllllcc’angline foint W.OOd A HA gravity
. content in linear |Strengthifailure T
wood section | thick- measure-
ness ment (kg/cm2)| (%) (mm)
) (%)
Rose wood Dalbergia latifolia Fair to good | 0—130 | Large 9.4 164 21 -390 0.80
Zebra wood Microberinia blazzavilenis A. CHEV. Fair to good | 0— 40 | Large 19 140 2 521 0.79
Apitong Dipterocarpus grandiflorus B. Poor 0— 8| Medium-Large 58 145 84 305 0.72 -
Matoa Pometia pinata FOREST. Fair to good | 0— 40 | Small 43 130 72 614 0.71
Kwao Olea cuspideta WALL. Fair 0— 10 | Medium-Large 46 133 72 776 | 0.70
Maka Shorea assamica DYER. Good 0— 10 | Small-Medium 22 &2 3 620 0.70
Mansonia Mansonia altissime A. CHEV. Poor 0— 20 | Small 24 178 84 772 | 0.69
Teak Tectona grandis LINN. Poor to fair | 0— 10 | Medium 25 126 10 366 0.62
Kapor (Kapur) Dryobalanops aromatica G. N. F. Poor 0—150 | Large 61 122 i 74 0.69
Leoue Hexalobas crispiflorus A. RICH. Poor ) 0— 25| Medium 20 131 61 46 0.44
Walnut Juglance nigra LINN. Poor 0— 20 | Small-Medium 17 155 39 699 0.44
Monkeypod Lecythis ollaria LINN. Fair 0— 20| Small 12 114 7 831 0.40
Spinarl Anisoptera thurifera Poor to fair | 0— 10| Small-Medium 53 117 6 75 0.40
Makore Mimusops heckelii HUCH, Poor 0— 50 | Small-Medium 32 142 50 1006 0.58
Manggasinoro Shorea Philippinensis Poor to fair | 0— 10 | Medium-Large 57 85 86 1043 0.44
Led lauan Shorea negrosensis F. Fair 0— 3| Small-Medium 39 98 81 1205 0.41
d%rhe b = bulk—factor w = oven—dry weight of the wood flour (gm )
# G WA H =tub = hi5ge hy = absorption height (mm.) d = inside diameter of the tube (cm.)

C. W. A. H. = Corrected Water—Absorption Height  p, — height of the wood flour in the tube (cm.) 7 = 3.1415

(mm.) S = specific volume of water (cm3./gm.)
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Photo. 2.  Glue line of ZEBRA WOOD., Photo. 5. Glue line of KWAO.
All ‘air pocket observed in the glue line
appeared on the top of the wood rays
and a part of the pockets are always
contacted to the wood rays.
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Photo. 4. Glue line of MATOA. Photo. 7. Glue line of MANSONIA.
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Photo. 8. Glue line of TEAK, Photo, 11. Glue line of WALNUT.

Photo. 9. Glue line of KAPOR. Photo. 12. Glue line of MONKYPOD.

When the depth of opening vesseles in the
external glue line is shallow, the glue lines are
delaminated at the vesseles.

Photo. 10. Glue line of LEQUE. Photo. 13. Glue line of SPINARL.
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Photo. 14. Glue line of MAKORE. Photo. 14. Glue line of LED LAUAN.

Photo. 15. Glue line of MANGGASINORO. Photo. 17. Glue line of MAKORE.

When the depth of opening vesseles in the
external glue line is large, the glue lines are
delaminated at the opposite wood face.

—@— ; external glue line.

i —O— ; delaminated area.
5 O ; vesesel glue plug.
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Summary

In this study, it has been conducted the microscopic observation of glue line in sixteen
tropical woods glued with phenol-formaldehyde resin adhesive.

Micrographs of the glue line of the examined species are given in Photo. 1 through 16.
Species of wood, appearance of wood section, appearance of glue line (range of thickness,
air pocket content, percent of vessel along glue line in linear measurment), bond quality,
wettability (C. W. A. H.) and specific gravity are given in Table 1,

The results obtained are as follows :

(1) On the thicker glue line, more air pockets are found in all species.

(2) Most of the air pockets observed in the glue line of Rose wood and Zebra wood
appeared on the top of the wood rays and a part of the pockets are always contacted to
the wood rays. (Photo. 1 and 2)

It was observed that the glue also penetrated into the wood rays to contact with the air
pockets, but the amount the glue penetrating into the rays touching with the air pockets
was less than that penetrating into the rays that had no pockets to contact with.

It is considered to be a very interesting phenomenon.

(3) In all species, when the depth of opening vesseles in the external glue line is large,
the glue lines are delaminated at the opposite wood face, while in shallow case, they are
delaminated at the vesseles.





