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ABSTRACT

As physical condition of students improves, there is a need to develop human
body-friendly desk and chair for students. In this study, desks and chairs were manufactured
with curved veneer lamination under high frequency heating and pressing, using ten wood
species such as Japanese red pine, Korean pine, pitch pine, Japanese larch, yellow poplar,
black locust, oak, radiata pine, beech, and birch. The performance of these products were
evaluated. The results obtained were summarized as follows;

With high frequency heating, the curved lamination of veneers with full size sheet (3x6
feet) prepared by rotary lathe peeling was successfully applied for making the members of
desk top, leg frames of desk and chair.

Bending strengths of desk tops were relatively greater for yellow poplar, black locust and
red pine, which were similar to those of beech and birch. Bending strengths of desk legs
were classified into greater species group (red pine, yellow poplar, larch) and lower species
group (radiata pine, Korean pine, pitch pine). Compressive strengths of chair legs in parallel
direction to the lamination were greater in black locust and larch.

On the other hand, differences between outer and inner gap at the top and drawer bottom
of desk top were rather larger for the laminations of birch and beech, and less for those of
yellow poplar and pitch pine, showing greater stability of open drawer space.

In results, yellow poplar, larch, pitch pine and red pine showed good appearance and
strength properties at the curved veneer lamination. Accordingly, it was believed that these
domestic woods were able to substitute for birch which was being imported for the use of
veneer—laminates type furniture.

Key words : human body-friendly desk and chair, high frequency heating, curved veneer
lamination, desk top, leg frames of desk and chair
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Fig.l. Curved veneer lamination under high-"
frequency heating and laminated members
(a:Desk top, b:Desk leg, c:Chair leg)
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Table 1. Phvsical and mechanical properties of plvwoods for desk top

Bendin . Displacement at
Thick-n Density Strengti B(zrllgilgf /I:B/HIIZC)) E pbending Moisture
Species Ply ess (Ardy {(kgf/c) failure(mm) content
() (g/ca) Parallel Pe.rpen— Parallel Pe_rpen* Parallel P(?rpen— )
dicular dicular dicular
Oak” 10 125 077 323 e 354 bc 655 d 298 ¢ 143 29.3 12.2
Black locust 10 137 082 694 ab 482 a 910 b 406 a 152 23.6 12.0
Pitch pine 10 151 065 535 cd 306 cd 58.0 e 236 e 213 27.1 104
Larch 13 155 058 435 d 289 de 653 d 251 de 96 19.9 9.6
Red pine 13 153 0.67 627 bc 358 bc 674 d 275 cd 191 225 11.0
Yellow poplar 13 15.1 058 758 a 351 bc 765 ¢ 274 c¢d 225 26.5 9.8
Korean pine 10 150 049 450 d 233 e 477 f 212 f 176 17.3 9.3
Radiata pine 10 149 050 519 d 254 de 61.8 de 244 de 164 176 10.6
birch 10 139 072 748 a 397 b 999 a 364 b 240 212 -
beech 15 147 076 765 a 403 b 985 a 38 b 325 34.2 -
Table 2. Strengths of laminated veneer lumbers for desk legs and chair legs
. ick- ndin i i men . hick- Compressive
bdfscﬁefeézr Ply Trlllé(;l; Isstieggti Bel\illglgg D;fptl)i(rzledinegt Scie;ieiefor Ply Tness strength
(mn)__ (kgf/er) _(10°kef/cm) _ failure(nm) g5 () (kef/em)
Oek” 15 217 606 cd 770 d 23.0 Oak” 19 245 337 ¢
Black locust 15 198 1,013 a 1178 b 32.2 Black locust™ 20 282 556 a
Pitch pine 15 222 454 e 614 e 25.7 Larch 24 213 526 a
Larch 19 237 863 ab 1062 c 20.9 Red pine 24 2713 459 b
Red pine 19 218 944 a 1177 b 25.4 Yellow poplar 24 279 461 b
Yellow poplar 19 2.20 871 ab 1010 ¢ 27.0 Korean pine 24 274 311 ¢
Korean pine 19 217 545 de 833 d 175 Radiata pine 19 281 417 b
Radiata pine 19 219 743 bc 1269 a 154 Radiata pine 24 277 468 b

Note: 1. = ! Burning and weak adhesion occurred owing to the greater moisture content of veneer by
short circuit at high frequency heating in Tables 1 and 2.
2. Means with the same letters in Tables 1 and 2 are not statistically different at a 5%

significance level using Duncan’s multiple range test.
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Fig. 2. Correlation between density and strength of LVL for chair leg(a) and desk leg(b).
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Table 3. Gap difference between inner-and outer-sides fronmi desk top to drawer bottom.

. Inner side Outer side Gap difference Thickness at middle area of
Species
gap(mm) gap(mnm) (mm) desk top(mm)
Oak 99 84 15 12.8
Black locust 100 88 12 15.2
Pitch pine 99 82 17 153
Larch 98 78 20 15.2
Red pine 100 69 31 151
Yellow poplar 100 88 12 15.0
Korean pine 98 68 30 15.0
Radiata pine 99 82 17 14.8
Birch 9% 49 47 135
Beech 97 58 39 14.1

Note : The gap difference was measured after a few weeks passed after decompression and drawing
out supporting material of PB.

Fig. 4. Desk and chair made with curved veneer lamination(a) and commercial
products of desk and chair manufactured with plywoods combined with iron
frame and plastic drawer(b)
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