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Manufacturing of Interior Softwood Plywood

and Its Visual Evaluation

Naoyuki FURUTA  Hiroshi AKITSU
YukioICHIMIYA  Noriyoshi TAKAYA

We examined visual impressions of interior softwood plywood using the semantic differential

method. The following results were obtained.

1) Knot dispersion ratio defined in this research was suitable as an index showing the grade of
dispersion.

2) The score of "preferable" was different between male and female.

3) The correlation between metric lightness (L") and "bright" was high, but those between metric
chroma (C")and "showy" and between arithmetic average roughness (Ra)and "flat" were low.

4) As aresult of the factor analysis about the questionnaire result, the existence of the factor of
"brightness" and the factor of "pleasure" were confirmed.

5) Plywood which used a rotary veneer as the face veneer had a low score for "pleasure".

6) Plywood which had continuity of veneer had a lower score for "pleasure" than plywood which did
not have continuity of veneer.

7) The existence of loose knots did not have a great influence on the score of "pleasure".

Key words : interior plywood, sensory evaluation, factor analysis, knot, loose knot
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Table 1. Interior plywood manufactured in this experiment.

oo oo oo ogoodd 0ooodo |(oDooooo |booooo
. Existence | Existence of | Continuity .
bol F Emb:
Symbo Species ace veneer of knots loose knots of veneer mbossing
A X
X
B o X
C 0ooo SL ° o
D Larix leptolepis
X (o)
E X
F RO X
G
X
H x
1 oooo SL ° o
J Abies sachalinensis
X ()
K X
L RO x

oosLoooooooorOOOOOODOOOOoODOOOxOODO
Note) SL: sliced veneer; RO: rotary veneer; O :exist; X : not exist
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Fig.1. Examples of the interior plywood manufactured in this experiment.
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Fig. 5. Outline of questionnaire.
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Fig. 6. Calcuration method for knot dispersion ratio.

Note) N: Division number. In the example of figure, KDRx =
2/N,KDRy = 1/N
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Table 2. Vision physical quantities of plywood.

o0 L c h R, NK KR KDRx KDRy KDRxy
Symbol (hm) (%)

A 65.9 27.1 71.8 3.8 38 0.64 0.54 0.73 0.39
B 65.0 28.0 73.1 3.6 46 0.78 0.55 0.67 0.37
C 66.1 27.9 74.1 83 41 0.76 0.63 0.72 0.45
D 67.8 26.6 72.7 39 71 0.78 0.59 0.46 0.27
E 67.3 29.1 73.9 3.0 0 0.00 O O O
F 66.8 25.2 76.0 2.4 68 0.72 0.59 0.70 0.41
G 80.1 22.6 88.5 3.8 56 0.63 0.57 0.65 0.37
H 80.5 23.1 89.1 3.8 52 0.66 0.60 0.61 0.37
I 80.8 22.6 87.9 6.3 55 0.85 0.54 0.59 0.32
J 80.3 22.8 88.7 35 70 0.77 0.66 0.18 0.12
K 79.5 25.0 89.2 3.6 0 0.00 O O O
L 82.5 20.0 89.0 3.8 136 1.15 0.57 0.40 0.23
OOL0OCOhIL2b0000000000000000ROO000000ONKODOOOOKROOOOKDRxwvyIX(Y)

000000 OOKDRxy = KDRxx KDRy
Note) L*, C*, h: Metric lightness and metric chroma and metric hue angle in CIE L"a’b" color system; R.: Arithmetic average roughness;
NK: Number of knots; KR: Knot ratio; KDRx(v): Knot dispersion ratio in X(Y) direction

g3gdoooogooooboon

0000000000 ndTable 3. The average score obtained by the questionnaire.

RN goo obOoOO goo goood goo gonb 000 DbOoobooo
Symbol bright natural monotonous light preferable showy flat calm
A 3.91 4.98 3.09 3.53 4.01 3.78 3.53 3.91
B 3.73 5.20 2.86 3.31 4.13 3.68 2.94 4.15
C 3.86 4.73 3.06 3.30 3.85 4.28 3.20 3.36
D 4.23 4.18 3.68 3.73 3.75 3.98 3.26 3.84
E 4.26 3.81 4.51 3.79 4.19 3.88 4.33 4.23
F 3.65 3.55 2.49 3.19 2.71 4.39 2.64 2.48
G 5.45 5.13 3.56 4.64 4.26 3.79 3.95 4.09
H 5.46 5.26 3.95 4.82 4.44 3.70 3.90 4.24
I 5.36 5.18 3.23 4.64 4.86 3.95 3.89 4.24
J 5.53 3.96 4.80 5.00 4.00 3.73 4.70 4.29
K 5.79 4.39 5.03 5.33 4.71 3.65 5.73 4.99
L 5.73 3.60 4.18 4.83 3.19 4.14 3.75 3.25
6 6
oooooo ooooo
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i H & L
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U000000000D00ODOOFig.7. Gender gap of score of "light"and "preferable".
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Table 4 . Correlation between vision physical quantities of plywood and the average score

obtained by the questionnaire.

ooo OOoo goo oooo goo 000 OO0 0OgOooobooo
bright natural monotonous light preferable  showy flat calm
L 0.97 0.06 0.56 0.94 0.33 -0.27 0.60 0.35
C -0.80 0.06 -0.26 -0.73 0.03 0.00 -0.25 0.03
h 0.95 0.07 0.54 0.93 0.33 -0.27 0.61 0.34
R, -0.05 0.37 -0.23 -0.10 0.26 0.28 -0.12 -0.03
NK 0.23 -0.21 -0.17 0.12 -0.53 0.35 -0.40 -0.51
KR 0.10 0.07 -0.40 -0.01 -0.35 0.34 -0.51 -0.47
KDRx -0.13 0.21 -0.54 -0.20 -0.36 0.28 -0.63 -0.49
KDRy -0.44 0.48 -0.88 -0.51 -0.25 0.31 -0.80 -0.51
KDRxy -0.44 0.45 -0.86 -0.52 -0.28 0.36 -0.80 -0.54

ooLs, €, h, Rig, NK, KR, KDRxmevid O 2000

Note) L*, C*, h, Ra, NK, KR, KDRxv)xv): refer to Table 2
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Fig. 8. Relationship between adjectival and factor loading.

oomooobooboooooboooboomooo

Logoooboobobooboboboobon

gbooobobooobooboboobobooboobog

gooobo0oobo0ooboobooboobDEDKOnO
ooboooAbGDOOOOO1Ioooor ooorgo

ooobooooopoob'oogobboooobon

gboooboobooobobopjoobooobooboan
gAGhooogooogroogboooooboonm bo
O"o0o0b0ooboooboooobooooooboon
oooooobomm ooogroobobooogo
goocobogbooboobooboboogoboon
gboobooobmooboboooboboobon
gobobooobooboboooboo@™moboon
goboobooobooboobooobooboomon
gooooobooooboboobobom™bon
gooobooobooboobooobomoooon
gboobooobobooooBOoHOOODOOOOOOO
gAdGOOOOO0OOoOoobOOoOobOooogoboooDoDo
ooooooO2md00000o0oooooonDn
oooooobooooboboobomobon
OBOODOOOOOOODODOOODOOOOODOOOO
oooooobooooobobooom™mobooobon
gooboboooooobooooboboboooooon
gooo

0210

gz200
Factor 2

2.5+

1.5+
u I
B A\
A H K
] A 05 __A G A
, \ \ , 0100
> : Dm mE ) A Factor 1
]
C -0.5 + J
-1.5 +
AL
mF
254

ootouooooooooooon
00O 000000000000

Fig. 9. Factor score of factor 1 and factor 2 of each

plywood.

Legend) m : Larix leptolepis; [ = Abies sachalinensis
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