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SURFACE HARDING TECHNIQUES FOR SOFTWOOD PRODUCTS FOR INTERIOR USE
Hironori Tanmucur and Yasushi Anazawa and Toshio Takasia
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To improve the surface hardness of softwood products, a new technique combining softwood veneer
lamination and coating with urethane-base resin was investigated. Japanese red pine (Akamatsu, Pinus
densiflora S. et Z) has a high decorative quality, however, its soft surface due to low density earlywood
restricts the interior use such as floor and tabletop. In this work, Akamatsu veneers were laminated so
that glue lines appear in parallel on the product top surface, which enable the earlywood to disperse and
helps surface hardening by glue lines. Also this structure would provide the coating film of the top
surface with enough rigidity. Therefore, the product surface would be expected as firm as hardwood by
this technique.

Akamatsu sliced veneers with thickness from 1 to 5 mm were laminated with aqueous vinyl polymer
solution-isocyanate by a cold press (pressure ; 0.98MPa, time ; 12hours). The undercoat used was a
urethane-base resin specially developed for softwood. The hardness of the topcoat used was varied from
4 H to B. The hardness of the material was evaluated by Vickers hardness, Brinell hardness and partial
compressive strength.

The results obtained are as follows : 1) The types of coating was more effective than veneer
thickness on the improvement of Vickers hardness; Vickers hardness of the product surface increased
by about fifty percent compared to Akamatsu solid wood similarly coated. 2) In contrast, the veneer
thicknesses was more effective than coating on the improvement of Brinell hardness ; Brinell hardness
of the product surface increased double compared to Akamatsu solid wood similarly coated. 3) The

" partial compressive strength was increased when thinner veneers were employed, though it did not
depend on the types of coating.
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Note : Sample; Akamatu softwood, coating; The undercoat used was a
urethane-base resin. The topcoat was a ultraviolet curing polymer.

Legend : ¥ : Coated sample (extraction 4 hrs)
@ : Coated sample (extraction 120 hrs)
V : Uncoated sample (extraction 4 hrs)
O : Uncoated sample (extraction 120 hrs)
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Legend : Ultraviolet curing polymer.
@ : Hard type(4 H)
A : Soft type (2 H)
Poly urethane resin
A : Oil modified type  (H)
W : Moisture curing type (F)
WV : Polyol curing type  (B)
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Legend : ¥ : Undercoat and topcoat
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Note : Brinell hardness test (JIS Z 201)
Undercoat : Urethane-bass resin
Topcoat : Ultraviolet curing polymer, Hard type (pencil hardness of 4 H)
The range of class : 1 N/
***: The same as in Fig.3
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Note : Partial compressive strength test (JIS Z 2101).
Undercoat : Urethane-base resin
Topcoat : Ultraviolet curing polymer, hard type (pencil
hardness of 4 H), Ultraviolet curing polymer, soft type
(pencil hardness of 2 H), Poly urethane resin of oil modified
type (pencil hardness of H), Poly urethane resin of moisture
curing type (pencil hardness of F), Poly urethane resin of
polyol curing type (pencil hardness of B).
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Note : Recursion formula : Vickers hardness=2.2 X.+3.3 X.+7.7 X.-10.1
(N=375)
: Brinell hardness=1.2 X,+1.5 X:+16.3 (N=4420)
: Partial compressive strength=1.6 X,+17.6(N=94)
X,:Thickness of veneer, X,:Treated undercoat or no, X,:Type of topcoat

Legend : @ : Thickness of veneer
A : Treated undercoat or no
B : Type of topcoat
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