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Masaharu Suzeki: Studies on Physical Properties of Wooden Surface |
Relationship between leeling of touch of fingers
and frictional coefficient by sliding the models of human

skin on surface of wood and other materials
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Table 1. 3 B & & & # T

Methods of frictional test and frictional elements

pREla = o -
Methods Type Frict o X
of test ype rictional elements

B—1 | EE 8 mmON, ZEFE S0g
Steel ball of the diameter: 8 mm. Vertical load:50g
B—2 B s mmDEWEER:

Thin steel column of the diameter: 6 mm

B—3 EZEl2mm, £1X 6 mmOBEIREO MFIHIZEZ 8.6 mm, H & s mmd I LA

H—s Ho THRICBAEREEL IS,
VeV Adhering a rubber stopper to the rotary steel column of the diameter:i12mm
Bowpex— and the height: 6 mm, the rubber stopper (diameter : 8. 6mm) is covered
Lesex’s with artificial skin.
system

B—4 | B—3LAUHRT, TARICELDIED.

Same type of B— 3. The rubber stopper is covered with leather.
B—s | B—3LRUFNT, TaRCOVEVT 2+ —LEMHED.

Same type of B— 3. The rubber stopper is covered with foamed poly-
urethane.

BROENELVZY A ULEE MmO/ YT 7 4 VICHFRISmmOUBRE DT 5.
Replica of finger-print of finger-tip by paraffin of the diameter:émm.
The steel ring of the diameter:i3mm is put on the replicated paraffin.
D—2 | #72%:5 74 Yk Y #F34EBD—1 LA CHH.

Same type of D—1,except for replica of glass by paraffin of the diame-

ter:6mm.
D—3 | 5.4smmOMEDHEL T AL ERF LML, TOLIEEIIMmDREZQE

(31 2
S Eraser (diameter:5.45mm) is covered with artificial skin. Steel ring of
Micro- the diameter:13mm is put on the eraser.

i N . R . L1 1.
SR | D—4 | LT aciEp e 5 D—3 ERL.
system Same type of D—3, except the eraser is covered with leather.

D—>5 | BEiL L e LAER emm, HE emmDEil:,
Steel column polished like mirror. The diameter: 6mm and the height:
. 6mm,
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#13mm, NE 6 mmOABREDE, TORBHNCER T 7 ¢ v RFELR, 1774 YHEL LT
B, TEFLro—REAHER LD V574 2L URUH UTPIBUZIEET 5.

B-3, D-3OANEEEE 3T LBOARATFRO—FT, —HOTH, TLFa—-TRD230H
TRERELXEZ 5.
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Table 2. Prx

1 2 3 4 !| 5 [ 7 8 9 10 11 12 13 14 15 16 17 18
1 0.2)0.3 0.8[/0.1 0.5/0.3 0.1]0.3 0]0.4 0 0 0 0 0 0 0
210.8 0.5 0.9|10.4 0.6]0.1 0,301 0103 0.4]0.2 0]90.2 0 g 0
3]10.7 0.5 0.410.1 0.7|0.,4 0.3]0.3 0.2|0.5 0.1 o] 0]0.1 ¢} o 2
410.2 0.1]0.6 0.1 0.4]|0.1 03]0.1 0]0.4 0.1]0.1 0 ¢} 0 g 0
5/0.9 0.6{0.9 0.9 0.9]0.3 0.3|0.2 005 0.2]0.2 ojo0.1 0 0 0
6105 0.4]03 0.6]0.1 0.2 0 0 0 0 0.1 ¢} 0 0 o] 0 0
7107 0.9(/0.6 0.9[{0.7 0.8 0.5]0.3 0.2|0.6 0.7]10.3 0.1]0.3 0 (O]
8109 0.7]0.7 0.7]0.7 1 0.5 0.3 0.2{0.5 0.4]0.2 0]0.2 0 0 0
92107 0.9|0.7 0.9{0.8 1 0.7 0.7 010.7 0.6]0.1 01]0.4 0 0 O
01 1 0.8 111 1 0.8 0.8(1 0.7 0.910.8 0.5(0.6 0.4]|0.40.3
1110.6 0.710.5 0.6 0.5 1 0.4 0.5|0.3 0.3 0.2]0.3 0]0.4 0 0 0
201 0.610.9 0.9]0.8 0.910.3 0.60.4 0.1/0.8 0.2 0.3[0.4 0(0.2 0O
131 C.8]|1 0.9‘0.8 1 0.7 0.8/0.9 0.2(0.7 0.8 0.410.4 0.2{0.1 O
411 1 1 1 1 1 0.9 1 1 0.5 "1 0.7]10.6 0.4 0.1{0.4 O
51 0.8]10.9 1 0.9 1 0.7 0.8|0.6 0.4]0.6 O. 0.6 0.6 0.210.2 ©0
1611 1 1 1 1 1 1 1 1 0.6 1 1 0.8 0.9(0.8 0.7 0.2
17 |1 1 1 1 1 1 1 1 1 0.6 1 0.80.9 0. 0.8 0.3 0
1811 1 1 1 1 1 1 1 1 0.7 ] 1 1 1 1 1 0.8 |1
Note @ H¥IFEE No.1—No.18 {3 Table 4 &,
Number 1 =18 of samples refer to Table 4.
Table 3. Xsx
1234,5678l910;1112 114 | 15 15 | 17 g
1 0.84| 0.52-0.84; 1.28 0| 0.52 1.28} 0.52 3. lq 0.25 3.10 3.10 3.10{ 3.10 3.10; 3.10 .10
2| 0.84 0-1.28] 0.25-0.25[ 1.28 0.52 1.23 3.10/ 0.52 0.25| 0.84 3.10{ 0.84 3.10{ 3.10 3.10
3 [-0.82 0 0.25] 1.28-0.52 0.25 0.52 0.52 0. 84 0 1.28 3.10 3.10 1.28 3.10] 3. 10 3. 10
4| 0.84 1.28-0.25 1.28 0.25] 1.28 0.52] 1,28 3.10 0.25 1.28 1,28 3.101 3.10 3.10] 3.10 3.10
5 |-1.28-0. 25[-1. 28-1. 28 -1.28 0.52 0.52} 0.84 3.10 0 0.84 0.84 3.101 1.28 3.10; 3. 10 3. 10
6|0 0.25) 0.52-0.25| 1.28 0.84 3.101 3.10 3.10f 3.10 1.28 3.10 3.10 3,10 3.10! 3.10 3.10
7 |-0.52-1. 28-0, 25-1. 28-0. 52-0. 84 0j 0.52 0.84-0.25-0.52 0.52 1.28| 0,52 3.10f 3.10 3.10
8 [~1.28-0.52~0. 52-0. 52-0. 52-3. 10 0 0.52 0. 84 0 0.25 0.84 3.10[ 0.84 3.10} 3.10 3,10
9 1-0.52-1, 28/-0. 52-1. 28/-0. 84-3, 10[-0. 52-0. 52 3.10]-0.52-0. 25| 1.28 3.10| 0.25 3.10] 3. 10 3.10
10 -3. 10-3. 10[-0. 84-3. 10{-3. 10-3. 10;-0. 84-0. 84{-3. 10 -0. 52-1. 28| 0. 84 0[-0. 25 0. 25} 0.25 0.52
11 |-0.25-0.52( 0 -0.25/ 0 -3.10f 0.25 0; 0.52 0. 52 0.84} 0,52 3.10[ 0.25 3.10} 3.10 3.10
12 |-3. 10-0, 25}-1, 28-1. 28[-0. 84~-1. 28/+0. 52-0. 25; 0. 25 1. 28-0.84 0.84 0,52 0.25 3.10/ 0.84 3.10
13 |-0. 25-0. 84-3. 10-1. 28]-0. 84-3. 10|-0. 52-0. 84|-1. 23-0. 84}-0. 52-0. 84 0.25 0.25 0.84{ 1.28 3.10
14 |-3.10-3, 10-3. 10-3. 10-3. 10-3. 10|-1. 28-3. 10|-3. 10 0]-3. 10-0. 52|-0. 25 0.25 1,28 0.25 3.10
15 |-3. 10-0. 84i-1, 28-3. 10}-1. 28-3. 10[-0. 52-0. 84]-0. 25 0. 25{-0. 25-0. 25/-0. 25-0, 25 0.841 0.84 3.10
16 |-3.10-3. 10-3. 10-3. 10[-3. 10-3. 10[-3. 10-3. 10}-3. 10-0, 25| _31 10-3. 10j-0. 84-1, 28/~0. 84 ~0.52-0, 84
17 |-3.10-3. 10-3. 10-3. 10;-3. 10-3.»10—3. 10-3. 10}-3. 10-0. 25[-3. 10-0. 84~1. 28-0, 25/-0. 84 0. 52, 3.10
18 [-3. 10-3. 10;-3. 10-3. 10}-3. 10-3. 10J-3. 10-3. 10[-3. 10-0. 52-3. 10-3. 103, 10-3. 10:-3. 10-0. 84{-3. 10
X 8.7 -18.91-20.88 -71.89-14.97 -34.92- 7.62 -0.23-7.68  21.51[-11.18 158 11.38 %070 10.88 3698 0.8 4.8
Y 160 - 108 1.5 155 0.83 - 1.94(- 042 -0.511-0.43  1.18}-0.62 -0.09 0.83 1.3 057 2080 1.1 285

Note : R¥IFS No. 1—No. 18 {3 Tabled &H,

Numbgrl—»ls of samples refer to Table 4.
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_ - C o
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M N N w i
AFVYVRLYBBT I /T vy Vi Note: W {Z&FEFifaiH W denote vertical load.
BRETE ppr WIS, ZOERY Y Figl 4<OPTIOTHINEM S & WERic X 3%

e/ %, A7, IXFFICHALT
v, BEIEE=A XD N ¥ & T,

X
T

B e DI
Relationship between sensory values of
smoothness S and frictional coefficient by

slide of steel ball pp-;.

po-1, un-1 & S EDOREHMI, po BAF VLR, BEERL L, pas, prg XD S uny EHEMN

Table 4. Figs. 1~3 gz Kkt
Samples used for tests of Figs, 1~3

HEES
ngt]?e r # ¥ Samples
sample
1 R # # 1§ | Urea resin
2 = e White paper
3 2l 7 A Glass
4 * Y Paulownia tomentosa STrupEL
5 7 + Fagus crenaia BLume
6 ;—iéz};w# s FE¥ Teak wood coated with amino-alkyd resin paint
7 AFVUVR e RAF— Stainless steel
8 2 5 Ceramics
9 *73 ;?E‘%_ VAR Melamine resin sheet overlaid
10 g%g%/ TuFy F Flywood coated with amino-alkyd colour paint
11 MEE I v=— I Polyvinyl chioride
12 B Vi 7 Cercidiphyllum japonicum Sies. et Zucc.
13 < 7 v A Betula Maxinmowicziana Recer
14 s ¥ * Zelkova serrata Maxixo
15 =4 / + Chamaecyparis obtusa ExpLICHER
16 A4 4 ¥ H = 7 Acer mono MaxiMowicz
17 2 =z + v Quercus crispula Brume
18 bl + Torreya nucifera Sies. et Zucc.
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(1)
[FAS-Y o o V=50
Q
Note: WIZET il
l.2 © W denote vertical load.
Me-s ° o HREEB I Table 4 21,
1C o No. of sample refers to Tabled
) o °
o o - N
0sk °© o oo Figz (1) AEEIC&BERER
" ! i 1 ] 1 Il 1 1 1 1 1 L 1 L i 1 ﬁ [Ln-a
Y72 3 4 § 6 7 B § 10 (1 12 13 2 1B 16 W - .
b ! ¢ () 30T & 2 PEH R pa-s
0sr (m (1) Frictional coefficient
° V=504 by slide of artificial
° o o skin pn-gs.
4. 04 o © ° ° (1) Frictional coefficient
o ° ] by slide of leather pp-4.
¢ o o o 2
03— 3
Hs L ] i 1 | I SN | 1 1 ] 1 L ] [ 14
oA 4 L, 6 7 8 9 10 1 12 24 s 78
Number of sampe
Q9]
CSL W=5Cq
(8]
[%} I's) i)
o [¢] o = [s} o
Note: W i EHi# e A 027 o ¢ o °°
¥ denote vertical load.
TUBLT S i Table 4 2318, o3k °0os¢
No.of sample refers to Tabled T S S S VO T S S W T T S S
Fig.3 (1) 9v4Y7s—hickd PESAS ST e R s R
BEBREEH e (ID) FRO )
WZ VY h LIt s 7 4 b ~
VT & D PEEHRE oy W="107%
(1) Frictional coefficient ok ° .
by slide of foamed o ° A ~ A
o O ~
polyL'lre‘thane ,u;_,.,.,' 4o0it ° v e o~ - -~ R o
() Frictional coefficient < v s L% . %55
by slide of paraffin o ° -~ ° °
. . 03 ~ - - (V]
replicated by skin of v
forefinger pp_;.
ger pp-y st
_%Ll 1 i il £} 1 1 1 1 1 1 [l 1 1 1 1 ]
} 2 3 4 & 6 7 8 9 10112 3 45 06178
LT A, Number of sample

BEED KD, pues pn-s TREHRTF L EBEEAOREBEDO 50T, #7 R, ARAFFIINLT
K, HERBIECHIGEL Uz, 225 7 4 YO XS ICHHARE LIz L CAD, OB KETF T
B #7RE AL ORHRIC S b A SRR S0, bUbNOFHGAEER, FCiivE LT
b, EETHKITOMDIWMT, 07 7 ¢ vOLIIHLEITEL 30, 15D h o2& L3
AR DI HIBL LT % (Fig. 3-1),

PEOFEAN LT, AMBRITD, )50 2 TORBIZAS AHEGRERIQTNT &, i
NS WERENT, TNODOERKROBEL SHABESIWEEDFEEET T, BEMR, 7727
v, IR, @EBEY FHEORTREDEMNNIE-T, BRUE-HEPBESIHTEMND D, T
RPN RERFOMEDLHE LTHRIALMI 20, AHEAEOBE, FHEORBIIEET, Ik
BT TO—EDEMERT S
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BREMBHI DOT gy 2W3 L, MEESE S SONEL, EHOFHEOBEND L,
Fig, 1 HAOREOHPE B O ETTICRT . 72720 ppo MEO IO EPIFFAEIZ 50g & Lics,

b T ) B NP 0.925 {’H_” E B D e 0.14
=S R - U 0.30 |3 A e 0.24
% v H e 0.31

fﬁMLWHﬁ 0.16~0.19
TR F Y BJE e 0.18

l BRUY T RF G e 0.15

TN oDHRR, AN FEMEEAME XD TRODS 0 Epion 5, TOROEEIC TSRO Rk
BENP L, TIZEIEEHIC DO T I ST L L BT 5,

V HESVOERMNOKEEL L TR0

V-1. 8 #
BHERIE LTRF, b Fev2BY, NRMBNCET« DEMHEENEbnas T eh s, ERNDE

St ’T e £ e a
Photo.2 R FIUFEHDBMRE (HEE)

DB

Cross section of tangential surface

of early wood of No.31 annual ring

of Cryptomeria japonica D. Down
(x85).

o,

Photo.4 R ¥FINFEHOBARM (ki)
D EHm
Cross section of tangential surface
of late wood of No.31 annual ring
of Cryptomeria japonica D. Don
(X 85).

2 el

Photo.3 2 315Ffi DM RIEG GRIRm)
DR
Cross section of tangential -surface
aof carly wood of No.31 annual
ring of Cryptomeria japonica D. Dox
(% 83).

Photo.5  F W= vGOEDRIMER (%

TRED OBEHI

Cross section of tangential surface

of early wood of No.60 annual ring

of A. Mayriana Mivase et Kupo
(X85).
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BXoBMchIT, TNoOKEMRRACRONZ I LRI ZMER L. 374D b, ERFAISmm
KEFEH I 30mm X FEEIT) 20mm @ 7wy 52T UM S BEED, & 3EETRITONT,
No. 107 ey 7 ZEHFHA - No. 113 sk (KAE) ZlisL5iCIse b —aTWH T,
F1O W ENL T O OEFBEEILE Photo. 2~5 T . ERLDHAS AR T EL, REE AN
BRICEKBMMBET, AMTEHCNE EOTHIFMELC 0o LEZ NS, WEIIRERC 138
FZ2E, RH 6%D7 ¥ —42 —ZFET 5. MEHOKERI.6~10.4BTH -7,

FIEFHER, N TEMRLZ Bowben-Lesex DEBIC K 2B K SHMBRESET, EHLULEETR
Table | 1Z/RY . YBIIEEET LTE T » BRI I L P PRAL ZREHTHEL 720 V-3
KEDOHELERERT,

V-2, A0 ERREOBIERR

Fig. 4 ~112 A FEHOTHAOBTEENES & LTHEhicR . E W 28HET, @E,GH
HETOBTHO S DLORENELET 5, L WEHRHT, E WEOBRBWTHE (1.2) i47 2.
HEihld Table 1 DEBBFIC L A BBREEETT .

Fig. 4 3EOHEMRDLHAT, MR I ZEESERLOFERT L D/ME0, LbL, B -BEREICX
BER pos LOWD 2 OTH %, .

Fig. 5 Q@i h i & ERFMICO0T oy 2L OT, BEAFETOEHRETIZOMMEF
ICIETFY 5. Fig. 6131358 (M) @ o T, HODHETHRAETRT -

Fig. 78047 (3948 L0 BLFER) PBAD ro-s T, FERFSAGRNTH S L, EREKD
BARE 1P EDOHZLZZ aMNBD, ZhEABREBT AADLHERE LRIV IHEEZEZ SN,

04 (1)
W=1,6524
o o
o3 © °© 5 o
Hos o ¢ o 4 o0
1 | ] 1 | 1 1 I3 1
) 5 4 5 6 7 8 5 1 N
o (D
o W=50
au ° o] [ole) s
) 0
ﬂB-‘ o] o o
o1 o ©°
L ] 1 1 1 1 1 1 i 1
%273 4 5 5 7 B 9 0 ﬁ
E. W (T.Z)-LtW-

Note : E.WiiBH&EH, T.ZRBITHRER, L. Wik
- MEE. AVDHERNOREARE, FRIE

3mm,

E. W, T.Z, L. W denote every tangential
. = surfac of early wood, transitional zone,
- late wood.
¥ Growth process within No. 31 annual ring
__ of SUGI-sapwood. Width of annual ring

E‘;T,, 3 .
Figod (1) S & 2 BB up_s, (138
i & DR, GREFTIC

THIE

(1) Frictional coefficient by slide
of steel column up_s.

(1) Frictional coefficient by slide
of steel ball pp; (Slide along
longitudinal direction).

A

0_5r o) L.d

e ® o e 7.d
Y| R W= lopdg

[ ]
_ﬂo—n C o .

03 oo ® 2
S S S | T SR (O RO RN R |
@2 3 2z 5 ¢ 7 8 9 © 1
% {7.Z)-L.W~-

Note: L.d ZHEHEICHEE, T.d 3ERFECHEE,
E.W, T.Z, L.W 3Fig. 4 BH,
L.d denote the slide along longitudinal
direction.
T.d denote the slide along tangential
direction.
EW, T.Z, L.W refer to Fig. 4.

Fig. 5 EOFEEE2VF VA LT T 4 VI
K BB 1oy
Frictional coefficient by slide of paraf-
fin replicated by skin of forefinger

HD-1.



At RHOYR RIS 282 T (4D — 11 —

038
{ W=L5493
I}
o7t o ©°
0o % 0 4% °
o o ©
Ghr o ° o
o o
Aoy | o o C
Q5+
° o
[¢]
o)
04
0-;_Ll|ll|||II1141!I]1||1|!|1*
TNeg g B0 M 6 18 20 E2 M 2
£ (F2Y-L-

Note: E.W BHEKM, 7.Z BTREE,L. WEH 2.
2 F D134 A DR B i o (E 5. Amm,
E.W, T.Z, L.W denote every tangential
surface of early wood, transitional zone,
late wood. Growth process within No. 13
annual ring of SUGI-heartwood. Width of
annual ring 5.4mm.

Fig. 6 {502V A LI /0574 T
X BERRE wo-1 (ST ITICHTIED
Frictional coefficient by slide of paraf-
fin replicated by skin of forefinger
up-1 (Slide along longitudinal direction).

o o Ld
o e 7.
L2+ c _
c ° W= 50y
o
L [
li‘s-s“ [o ® . L4
e S o
1cr 8 O
[ ]
ool L—L L1114
TNt 2 34 % 656 7 8 9 100
E.W (T.Z)-L.W-

zote: E.W,T.Z, LW XU L.d,T.d |3Fig.4,Fig
558%.
E.W, T.Z, L.W, Ld, T.d refer to Fig. 4
and Fig5.

Fig. 8 ASBEEICIAFEEEE urs
Frictional coefficient by slide of artifi-
cial skin R-3.

Qder c old

[} e 7.d

W} e @ O 0 o8 O W=504

. e O
,ﬂy-sQ“ﬂr . [ e ]

o e
a:a?— o
.
0365, Il-‘.; 3: AI '5l bl ,; é s'.* r(I) n'

E.wW (T.Z)~L M-

- D o
o o
b S e} [o] a 0
c
o °
29| o o
OBL [ TR TSR N T S W N B
ko Ty 4 5 5 7 8 ¢ 10 1t
E W ~LW-
19— -~
(L
A=1 974
° 5 6 R% 1,,,13
[ o
Ades o o o 4
08
° o
ojb, Ll Lol o1y
“They 2 4 £ 5 ¢ 7 8 S 10
E.W (7.2)-L W~

Fig. 7 NERUEIZ &5 BRI nos (D

Iz 5%
Frictional coefficient by slide of
artificial skin(Slide along longit.
direction).

(1) AFOH 1354 FHiEs. 4mm,

(M) = FELEE SU4EE 418 3 mm,

(1) Heartwood of SUGI. No. 13
annual ring, Width of annual ring
5.4mm.

() Sapwood of SUGIL, No. 31 annual
ring. Width of annual ring 3 mm.

[0 id
o o o7l
® o o @ =
. . L =50,
[k S ) ] C C o® O
Alss o © o o
0.30'— o o
028 | I— 1| | i /I 1 |
Mol 2 3 4 5 & 7 8 9 1o
£.w (F.Z)-L.M
Note: E.W,T.ZL.W b XU LdT.¢ & Fig. 4, Fig.
EW, T.Z, L,W, I..d, T.d refer to Fig.4and
Fig. 5.

Fig. 9  ¥iC o SEBEE un-y
Frictional coefficient by slide of leather

By

<«—Note: EW, Tz, L.W, L.d T.d 13 Fig.4, Fig. 5

EW, T.Z, L.W, L.d, T.d refer to Fig.4and
Figs.
Fig.10 DU % ¥V 7 4 — LT K BIEBREL pp-s
Frictional coefficient by slide of foam-
ed polyurethane pgp-j.
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Fig. S DABEBEN o7 pps Th, pas DfREEAL L LT, WEkRL 55, E WoONo.3
~5 THEKEEL2OE Fig. 7o E & {—HL T3,

Fig. 9 0%, Fig. 10Dy Vv & v 7 4 —£DOWEFE S Fig. 8 LEILCNEHETRIH S, noy, pas O
fHI3NEC, ERELEUREERIE S po-g RFig. 8 D ppy OEFEFUL LI HBBY, prs i
Fig. 4 & Fig. 5 LHLULTL 2

PEfis OFRTEE - BATh, FHOREBRRREINM LD RENTLIDI-7cDT, ROE
ERREL Y, ToMBEH~N,

V-3, XD OEHERREEM - BRAORERSM

PRIEBRICRIS (0 Ry v ) BAOERRITIE, TONERELLTELTH -7 L
»L, HEHEK BT 5 EHOTHRNEBOERRETIE, TRERTIHGCEHE LB EELD
b, #fTolgk, 1HORTTHROMELDBESL T24ERD 5.

SEIEE REW) : B4 No. 1~8, WANEINo. 9, 43{No.10, 11OFHIMEDIEh SfEEICE
DIBLT IR E ST, 1D 1 T, pig i3 02 KES BANRES €3, LHOR
AT1208EHT 5 X10=50 R EHFWMMR T oS &PT ISEOITE BT S L F4Ud, 16X50
=750 [&ia B TMERT, 1ECHKEEEZL00MIT 5K Zhidls, AToEesEbh,
FELYEMUTER LBBESE LAOT, EdEic—&0Ld (24, No. 2&No11 T
REENo IO BT RYPTO LT & 3) BRKRAHBT L L, ZHILXZE 1 EBDOHRT
T5 X5 =25, &TIEX2B=375E&uY, BEBEZEALEDONEM s,

PRGN RBAY SHERROEO—RA CREE, &) &L, ##HlEFNIZ-TE0E05
BlOEITICR »T, F1sM3H LA

Table 53 1 RO 1 (C OBERSEMTI) 2707 JITOERCX L TERIOERZHEL T,
BHBTODPTOEER0, TRDICVENI L LMEERY 5, Table 5 PIADOWTIRARS A
H AT TH DT, i Table 6, Xox I Table? DK I T8Z ., KRNcH 5 Xox Dk nx
g, @i 2,

HK

E(XJK—§K+§J)=O ............................................................... 1
J
nK nK
EXJK—HKSK T Ss e 12
J J
wE
Ny
PRS2
J _
I S
zZ = );-2\-’2 S =[S:2 ] ............................................. 13
Sn
Hn
PR N
J
BT
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Table 5. Srx:

1 2 3 4 5 6 7 8 9 l 10 11
1 1 1 1 1 1 0 0] 0 0 0
2 0 0 1 0 0 0 0 0 0 0
3 Q 1 1 1 1 [¢] 0 0 0 0
4 0 0 0 0 [¢] 0 0 0 0 ¢}
S 0 1 o] 1 0 1 0 0 0 0
6 0 1 0 1 1 ! 0 1 0 (0]
7 1 1 1 1 0 0 0 0 0 o]
8 1 1 1 1 1 1 1 0 0 0
9 1 1 1 1 1 0 1 1 0 ¢}
10 1 1 1 1 1 1 1 1 1 0
11 1 1 1 1 1 1 1 1 1 1

) @-® : REFS, AFTHBERNORESE, F51IE3mm.
Number of sample. Growth process within No. 31 annual ring of SUGI-sapwood.
% : ElffH M Tang. surface of early wood.
® : BfTHEKM Tang. surface of transitional zone.
@@ : KibtFM Tang. surface of late wood.

Table 6. Prr

Loy o2 3 | 5 s | 7 8 9 0| 1
1 0.733 | 0.733 | 0.666 | 0.600 | 0.333
2 0.267 0.400 | 0.333 | 0.266 | 0.200
3 0.267 | 0.600 0.400 | 0.400 | 0.266 | 0. 133
4 0.334 | 0.667 | 0.600 0.333 | 0.266 | 0.200 | 0.133
5 0.400 | 0.734 | 0.600 | 0. 667 0.333 | 0.333 | 0.133 | 0.066
6 0.667 | 0.800 | 0.734 | 0.734 | 0. 667 0.200 | 0.200 | 0.036 | 0.066 | 0.066
7 0.867 | 0.800 | 0.667 | 0,600 0.333 | 0.266 | 0.200 | 0.066
8 ‘ 0.867 | 0.867 | 0.800 | 0.667 C.266 | 0.133 | 0.056
9 0.934 | 0.954 | 0.734 | 0.734 0.200 | 0.200
10 | 0.934 | 0.800 | 0.867 | 0.800 ! 0. 400
1 0.934 | 0.93¢ | 0.800 | 0.600
Table 7. Xsx
1 2 3 4 5 6 7 | g 9 10[ 1
1 —0.620—0. 62010, 230 —0. 250 0. 430
2 0.620 0.250| 0.430 0.620] 0.840
3 0.620 —0. 250 0.250| 0.250 0.620| 1.110 ‘
4 0. 430|—0. 430|— 0. 250, 0.43¢| 0.620] 0.840 1.110
5 0. 250|—0. 620]— 0. 250|—0. 430) 0.430] 0.430 1.110| 1.510
6 —0. 430|—0. 840|— 0. 620|—0. 6201— 0, 430 0.250, 0.840 1.510 1.5100 1.510
7 —1.110]—0. 840|— 0. 430|— 0. 250 0.430] ©0.620 0.840] 1.510
8 —1.110]— 1. 110— 0. 840/— 0. 430) 0.6200 1.1100 1.510
9 —1.510— 1. 510—0. 620|— 0. 620 0.840| 0.840
10 —1.510—0. 840/— 1. 110/— 0. 840} 0.250
11 —1.510—1.510~ 1. 5101~ 0. 820 — 0. 250
Z=2Xsx
7 1.49 |~2.76 [~ 2.60 [~ 2.75 |~2.43 |- 2.68 |-0.77 | 0.25| 258 | 4.05| 5.62
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Table 8, Matrix M
1 2 3 4 5 6 7 8 9 10| n
1 5 | -1 -1} -1 =1
2 -1 s| -1 | =1 =1 | —1
3 —1 | -1 6 | —1 | -1 ] —11] —1
4 -1 -1 | =1 7 -1 ] -1l =1 ] =1
5 -1} -1 =1] -1 8| —1 | —1]—1] —1
6 -1 | =1 | =1 | =1 -1 w| -1} -1 -1]-1]-1
7 -1 — 1 — 1 -1 8 — 1 — 1 - 1)—=1
8 - | =1 =1] =1 7 -1 |—-1]-1
9 -1 —1f -1 =1 6 |- 1] -1
10 -1 -1 | =1 -1 50—1
11 -1l =1 ] =1] -11=1 5
Table 9. Matrix L
1 2 3 4 5 | 6 1 7 8 | o 10| 1
1 1 1 1 1 1 1
2 1 1 1 1 1 1
3 1 1 1 1 1 1 1
4 1 1 { 1 1 1 { 1
5 1 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 1 1 1 1
7 1 1 1 1 1 1 1 1 1
8 1 1 i 1 1 1 1 1
9 1 1 1 1 1 1 1
10 1 1 1 1 1 1
11 1 i 1 1 1 1
Table 10. Matrix N
1 2 3 4 5 6 7 8 | o 10 | 1
1 0.167 0 0 0 0 0
2 0 0.167 0 0 0 0
3 D 0 0.143 0 0 0 0
4 0 0 0 0.125 0 0 0 0
5 0 0 0 0 0.111 0 0 0 0
6 0 0 0 0 0 0.091 0 0 0 0 o
7 0 0 0 0 0.11 0 0 0 0
8 0 0 0 0 0.125 0 0 o
9 0 0 0 o | 0143 0o, 0
10 0 0 0 o |ote7 0
il 0 0 0 0 o |0.167

Mz Table 8 DL 5 HMFTFIT, EMMEBICIR nx, ENUAD Xox OFEETHETAHRER—-1,
FELRNEZATOEUWE, WREY SERDBIBE, MHEE LTHOFIFRTRL T L,

(1) 75 M, fROGkickd (Table 8).

2 7L, TR MIZTODERIT O, 203 1 017F] (Table 9),

3 FFN, it e+ 1, {2 0 D3] (Table 10),

(4 T3 LN, 2)D L &(3)D N%E»id 2 (Table 11).

(6) FTFN ([+LN), QWD LN IZMNA 5, [REHABTIL, R ODTHT ([+LN)

2155, CHICITFIN 215 (Table 12),
6) SricedafEEfE Ty & LT Table 13 1217,

(1) MTy, MT, 379 M EF~7 b Ty hoiHlT

%,

FLEZARX MR LIFTR (6X0)+
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Table 11. Matrix LN
1 2 3 4 5 6 7 8 9 10 11
1] 0.167| 0.167 | 0.143 [ 0.125| 0.111 | 0,091
2 1 0,167 0.167| 0.143| 0.125| 0.111 | 0.091
3 | 0.167] 0.167| 0.143| 0.125| 0.111 | 0.091 | ©0.111
4 | 0.167| 0.167| 0.143| 0.125| 0.111| 0.091 | 0.111 | 0.125
5 | 0.167| 0.167| 0.143| 0.125| 0.111| 0.091 | 0.111 | 0.125| 0.143
6 | 0.167| 0.167| 0.143| 0.125| 0.111| 0.091 | 0.111| 0.125| 0.143 | 0.167 | 0.167
7 0.125| 0.111| ©.091| 0.111 | 0.125| 0.143 ] 0.167 | 0.167
8 ! } 0.125| 0.111| 0.091| 0.111| 0.125| 0.143 | 0.167 | 0. 167
9 0.111| 0.091| 0.111 | 0.125| 0.143|0.167 | 0.167
10 | ! 0.091| 0.111| 0.125| 0.143|0.167 | 0.167
| | 0.091| 0.111| 0.125] 0.143 | 0.167 | 0.167
Table 12. Matrix N (/+LN)
1 2 '3 4 | 5 ‘ 6 7 8 9 10 | u
1 0.1949 0.0279 0.0239 0.0209 0.0185 0.0152
2 0.0279] 0.1949 0.0239 0.0209| 0.0185 0.0152 |
3 0.0239 0.0239 0.1634 0.0179 0.0159 0.0130| 0.0159
4 0.0209 0.0209 0.0179 0.1406 0.0139 0.0114/ 0.0139 0.0159
5 0.01835 0.0185 0.0159 ©.0139 0.1233] 0.0101 0.0123 0.0139] 0.0159
5 0.0152 0.0152 0.0130 0.0114 0.0101] 0.0993 0.0101] 0.0114| 0.0130| 0.01520.0152
7 0.0159 0.0139 0.0123 0.0101 0.1233 0.0139 0.0159 0.01830.0185
8 0.0159 0.0139 0.0114 0.0139 0. 140§ 0.0179, 0.02090. 0209
9 0.0i59 0.0130 0.0159 0.0179 0.1634 0.023%0.0239
10| 0.0152 0.0185 0.0209] 0.0239 0.1949/0.0272
11 } 0.0152 0.0185‘ 0.0209, 0.0239 0.02790. 1949
|
Table 13. §RYDIIOERREE S
Sensory values of smoothness §
No. of o ) S \ =
Sa‘;nple ze Ty MT, | MT2 aMTll ME, | aTy o) : S
1 291 2.220 0 —15 225 | —5.298 6.788 o 1.782 0
2 —2.76 | 7.617 1 -9 81 | —3.178] 5.938 | 0.353| 1.641! 0.212
3 —2.60 | 6.760 2 —7 49 | —2.472| 5.072| 0.706 | 1.293' 0.217
4 —2.75| 7.562 3 —4 16| —1.412] 4.162| 1.059 | 1.033, 0.310
5 —2.43 | 5.904 4 0 0 0 2.430 | 1.412| 0.696 | 0.370
6 —2.68 | 7.182 5 0 0 0 2.680 | 1.766| 0.612| 0.595
7 —0.77 | 0.592 6 0 0 0 0.770| 2.119| 0.298 | 0.635
8 0.25| 0.062 7 4 16| 1.412—1.162 | 2.472| 0.005| 0.695
9 2.58 | 6.656 8 7 49| 2,472 0.107 | 2.825! 0.111| 1.154
10 4,05 | 16.402 9 9 81| 3.178] 0.871| 3.178 | 0.212( 1.608
11 5.62 | 31.584 10 15 225 | 5.298 0.322| 3.532| 0.120| 1.870

{8)

(9)
ao

(—1X1)+F(—1X2)+(—1X3D+(—1X4)+(—1X5)+0=—15%%% (Table 13),
G a RN OHET S,

a=VI(Z)2T(MT)?

1Z2=92.546, LMT?=742
ME,, ME,=Z—aMT, & LT3 (Table 13).
N (I+LN)+ME;, N(I+LN)y EME, %»iT Chi55. 8, No. 1 DmE¢I
(6. 7880 0.1949) + (5. 9388 0. 0279) + (5. 0724 X 0. 0239) + (4. 1628 X 0. 0209) + (2. 430X 0. 0185)
—+(2.680X0.0152)=1.7824 % 75 % (Table 13).

Z=0Xrx
T

Soa=0.3532
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0y S, S=aTy+C—Cy, 2:# U C i23¥} No. LDOC{f (Table 13),

Table13 @ § % Fig. 1LITRY . REM SHREVIBETRIDPFTVCEES DT, SOEESS
LBTHREICRMEND & SIKEHERLY, PENEE SBANZRBRFICEE LTS LA
W S owbhicks s 52, Fig 4-1 OME, Fig. 7 ® Ai&EKg, Fig. 90#%, Fig.l0ovva v 7
# — A ER I BBEBEROBD LME LTS, WIFROES D, BEHREIIEHETE K D IFERERD
NEL, BRIMOREEDRICIE > TTRDPTVWEREE LS, COFREBKREDINGEL 3741, Photo.
2~5 THSHITE DT, PIBHCED T&F), [N BELD2I Y a YTEHAHRILALZRN T
LB oic, LEBRHERTE, UNMASESETHICLHEL, BEIKELD TN (EEIHK
ETHEAND -7

Photo. 2 ~ 5 DFEFIREICER Y / 0 A -2 DRy — &k dHidhe, BEOHLENL TV SNRBESE
2. 5eDNETHS, NEARKCNT 2/ —€ Y bTRTE, AFUH TR Fig. 12 DX D35, Btk
i LB REICH T TS L, 72E 2T No. 3& No.10 Tid, BFRMFOLN2MHI0ETE. T4b
B, BESREEEZHELT, TOMERELEETIRHMONBTDPTIETIZE1LEE. 2L
T, WEINIERERD /NSO,

B ° TTICRLROthT, EHRHEMBNEVLHOT,
o ° MK S O LT TE 5 S0 (SHITATR
ok o ko Kig. 4-1), AU UTHMmRAVAE W
5 LftETE 2 b0 (Fig. 6, colfdle P Fig.
car o © IR EN, AT Fig. 12 Lo/hxw) 2
il . © THL, NEHRSEDERERINEL, JEOH
o o RO APGE LD, TOREEMICHERSE3
O3 3 T+ 7 5 v e PRUTHALLY, WEREWELINES € ELAE
E.W (T.Z)-L.it~ EZ D, MEOWING, BRI SR8

Fig. 11 400+ SOEMRREES &R 1, S SIC@MMN LA REIC X » T L, 1
SUHERE MMM s mioe b od
Sensory values of smoothness S vs.

each tangential surface of early Fig. 1412,°5 7 4 vDi&, #I3Z2DLFY HDE
wood, transitional zone and late

wood (Slide along longit. direction). &7T, %HEOHHPERBLEH DXL, BEFHEHD

40
o ©
o
AO’- . o P30 o ©
(%) °©
° o
P30 e e} o 20 o 0 o o o °
(o]
°o ., n
20 10
e e e N W S w— [ R AN TR TS NN NN NN NN N N |
Fe 23’:1’.36 L N2 4 5 810 12 14 16 18 20 22 24
. (7.2 =tW- EwW (7. Z21-L W~
Note: E. W, T. Z, L. W3 Fig. 4 B/, Note : E. W. T. Z, L. W R Fig. 6 2[R,
E W, T. Z L. W refer to Fig. 4. E. W, T. Z, L. W refer to Fig. 6.
Fig. 12 EhhmEEoisg P Fig. 13 iEMmEFEOELE P
Index of percent of contact area Index of percent of contact area

P. P.
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EHBEESLITNELE D, TORRIEHM AN, BHRAT

TRE|EHETA1.05g (FF7 2DV Y #) <

L TcBbN B, —F, Fig. 15 o.0H

L, BMERETPPETY 2 UARFRLHNLZTT .

Lol BIHEOEMZARZHN I ZAOLT )AL -T, FRENEEERIRDOLTHL,

Fig. 16 3 ALEREDEHA

{W)
: 64931 Repiica of
5”5\“ 72 Skt'\ of dinger

;.0 164%
,;&”(é%%}f?ephca of

051

04
/um
3-2
0.3r
C2fF
L 1 1 ! L ] 1 L 1 J
he. | 2 3 4 5 6 7 8 9 10
Ew (rZ) —(w-

Note: E. W, T. Z, L. W |2 Fig. 1 8J#,
EW, T.Z, L. W refer to Fig 4.
Fig. 14 #BHEIE W OFBREH w1, woo
BT B (AT I ITHE)
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Table 14. Figld (8B LTH 7 2D VT HOER) hoHEIhL
5 KD #n LXY a
7 and a of eq. 15 calculated from Fig. 14 (Friction of replica

of finger and glass)

ANEREEDOVTY A | . -

B ¥ * [ii] Replica of surface skin of 77R7 lz D }/7; Y 7
Tang. surfaces of forefinger l eplica ob glass
samples

n a n a

L %)

Early wood No. 2 0. 527 0,522 0. 949 0. 431

” 0.917 0.516 0.934 0. 424

o 6 0.927 0.425 0.911 0.387
% T 3
Transitional zone 8 0.919 0. 385 0.920 0.354
B 7
Late wood 10 0.911 0.324 0. 943 0. 288

Table 15. Fig. 16 (AEREOER) HoftIhicdXD » BX @
n and a of eq. 15 calculated from Fig. 16 (Friction of artificial
skin)
Tang. surfaces of samples n of eq. 15 @ of eq. 15
8 W
Early wood No. 2 0. 837 1. 216
” 4 0. 805 1, 144
“ 6 0. 838 1.193
” 8 0.771 1.186
" 10 0. 681 1.131
BOfF om0 m
. Transitional zone 13 0.709 1. 047
#
Late wood 14 0.703 1026
7 16 0.747 1.014
Table 16. Fig,18 (WitkfyEiM) & Fig. 12 (EEmBiE) X Dailfny
EE LI 18 R m, b
m and b of eq. 16 calculated from Fig. 18 (Elastic contact circle)
and Fig. 12 (Percent of contact area). m and b are approximation
O T T -
Tang. surfaces of samples nt b (X1079)
Early wood No. 2 1.00 2,21
” 4 0.916 2.31
” 6 0.719 7.65
A A
Transitional zone 8 0.819 4.92
i £%)
Late wood 10 0. 867 3.21
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. 7 H 7
@ Glass hemisphere, & Wood sample, @ Steel Note: W1. WI iFig. 17 © ®, ®, E. W,

T.Z, L. Wik Fig. 4 W, L.d, T.d

hemisphere. RHHETTE, BN OER,
Fig. 17 (1) AR, B RelmmD 5 Wi, WI indicate @, ® of Fig. 17.
AEFREK D Y E. W, T.Z, L.W refer to Fig. 4,

L.d or T. d denote the diameter of

Elastic contact circle. Contact of a longitudinal or tangential direction.

glass hemisphere of radius of cur- Fig. 18 (I)%i#kry, (M@EEmEmmEo
vature 61mm. B 4,d LRM—-BEHED
(1) ShERgEEARm, dhSEE 4 mm o M Diameter of (1) elastic or (1)
) plastic contact circle d, d’ vs.
BRkDEm

each tangential surface of early

wood, transitional zone and late
steel hemisphere of radius of cur- wood.

Plastic contact circle. Contact of a

vature 4 mm.
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Diameter of (1) elastic or (II) plastic
contact circle d, d’ vs. each tangential
surface of early wood, transitional zone
and late wood.
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Sensory value of hardness SH vs.
diameter of elastic contact circle d.
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16.
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Effect of moisture content (M. C) and temper-
ature on frictional coefficient by slide of steel
ball pg-; (Slide along longitudinal direction).
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Frictional coefficient by slide of paraffin rep-
licated by skin of forefinger pp-; (Compared
with the data after a lapse of 377 days. Slide
along longitudinal direction).
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Table 17. §YDPTIXOREICRIZTEXKEDOLE
Effect of moisture content on probability of feeling of smoothness
(BEHE S MRBES L 00 2T OFESE Probability of smoothness of
even number compared with odd number)

s %l Surfaces of o o BT | M
kR samples 7 # EW T7.Z | L. W
#HEIERT No. of samples

Moisture content:8~9% No. 2 4 6 8 10 12 14 16
TRDPDTEDOWR| [y 0.7 0.9 0.8 0.9 0.6 0.8 0.7 0.8
Probability of

smoothness 7L 0.8 0.5 0.6 0.8 0.6 0.9 0.6 0.6
= %t & 5 No. of samples | , _

Moisture content:18~20% No. 1 3 ° ! ? 1 13 15

Note: f, fL MEEHHICET -3 ESHFACEE, Sliding a finger parallel or perpendicular to
fiber axis. E.W. T.Z, L.W {3 Fig. 16 2¥, E.W, T.Z, L.W refer to Fig. 16
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Sk 1.6
L ] ] 1 ] | 1. 1 1 1 L t 1 ] 1 ]
No 2 4 6 8 10 12 a4 16 -
s S 12+ °
EW (7.2) —LH-
© ¢
Note : E.W, T.Z, L.W 13 Fig. 16 B, 0sr e
E.W, T.Z, L.W refer to Fig. 16.
Fig. 24 377 ARBHROKRHEDTRODPTIDER 0.4 o
REEf S CGl#ER 128 o
Sensor 1 f th S of Rl U S S S SR S
ory values of smoothness S of sur- Ml 2 3 4t ¢ 7T 8 910
face after a lapse of 377 days (Slide along EW 7 2w
longit. direction).
. . Note: E.W, T.Z, L.W |3 Fig. 4 £H,
EITHLIEN B ELAELDLL T, 2OEHRBOL E.W, T.Z, L.W refer to Fig. 4.
. . . . Fig. 25 767ARBHROEXMOBOEEL T
Z Fig. 24 Fig. 2 FIEE A3 N = y
%‘ 1€ [DP < 21T 1g. 3 &-‘)‘(J.Fb'ﬂ:ﬁ)ct‘l\& 'J # './7‘:’\"7 74 y@@?ﬁ%ﬁ_}‘DAl
LREACRIT, 767 ORISR LS €125 STADBY SOTRRLME S
Frictional coefficient by slide of
HRZED > BIZEB L, FOERRRTIZ, BH No.1. paraffin replicated by skin of
forefinger pp-; and sensory values
2 3HH No.9, 10 EWD x Sk L 48, hoR of smoothness S of surface after
! . a lapse of 767 days (Slide along
MEERHECEEL Db H 12 longit. direction).

8 3

EREOAEE LTAHIZMUMI E 8% T 2R b0, otifERAMOEHEICHEET 2303
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(2) MAARTEHERMONERSO, HERIFEHAOEDHIELODLS, ZNOHARE~D
HEOEAI X > TREOEROL 4505 . BB GRBE) A8 I (ERAEB) 0b
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Studies on Physical Properties of Wooden Surface I
Relationship between feeling of touch of fingers and frictional coefficient

by sliding the models of human skin on surface of wood and other materials

Masaharu Suzukr (O
Summary

In order to ascertain the surface characteristics of wood as related to amenities of the
wooden dwelliug house, it is important to study more the psychological characteristics of
feeling of sliding touch to wood and other internal architectural materials with relation to
physical measurements of sliding friction. And it is desired to quantificate feeling (impres-
sion) of sliding touch in comparison with frictional coefficient by slide of the models of finger
tip on wood and other materials.

(1) Methods of physical measurement of friction were Bowpexn-Lesen’s system (Photo. 1)
and microscopic drawing system. As illustrated by Photo. 1, sample is clamped on the stage
and this stage moves with piston-like strokes. The frictional force between sample and
frictional element (Table 1) is detected by the strain gauge of cantilever and automatically
recorded.

Microscopic drawing system is a method for observation of micro slip of frictional element
by travelling microscope.

In this experiment the direction of slide is along the longitudinal axis of wood and the
surface of wood is quartersawn.

(2) When steel ball (B—1) is slid on surfaces of wood and other materials, frictional
coefficient of wood is smaller than that of steel, synthetic résin, glass, paper, and ceramics as
shown on Fig. 1.

Sensory test comparison of a pair of samples was conducted to get sensory values of smooth-
ness of wooden surface and other materials. The results obtained are shown in Fig. 1-(II)
and Table 3 and increase of S (sensory values) indicate increase of smoothness.

Frictional coefficients between the above-mentioned samples and the paraffin replicated
by finger print are similar to that of steel ball (Fig. 3-(I)), but frictional coefficients of
samples slid by artificial skin are considerably larger.

From these results, approximately, there is good agreement between sensory values and
frictional coefficients of every measurement.

(3) Frictional properties and sensory response of touch of soft wood are influenced by
surface structures within an annual ring.

Axes of abscisses of Figs. 4~10 show growth variations from the surface of early wood
to that of late wood within an annual ring of Cryptomeria japonica, and axes of ordinates
show frictional coefficient measured by various kinds of frictional elements as the model of
human skin. Each figure presents decreasing tendency of frictional coefficients with change
from early wood to late wood. Frictional coefficients slid by steel ball are smaller than others,
and those of artificial skin are nearly equal to 1.

The tendencies of decrease from early wood to late wood of the group of Figs. 7, 8 and 9
are a little different from those of the group of Figs. 4, 5 and 10.

Received December 25, 1969
(1) Wood Technology Division
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The result of sensory test of same samples is shown in Fig. 11. The sensory values of
the surface of late wood are larger than those of early wood.

From the microscopical observation of cross section of wooden surface, the percentage of
wooden surface area which can be contacted without deformation, is estimated as shown in
Figs. 12 and 13. The percentage of late wood surface contacted increases to twice early wood
surface. From this result, both feeling of smoothness by sliding finger and the difference of
frictional coefficients between the surface of early wood and that of latc wood, give a mean-
ingful correlation with percentage of contact area.

Generally, frictional force F and true contact area A between two hodies are given by,

F=aWn
A=bsWm
from above equation,
p=alWm L e (1)
n—1 N .
dp:fiﬁn—z_)q L N 1 O (2)

where W: vertical load, a, #, b, m: constant, u: frictional coefficient. If »—1<0 and differential
increment dA is taking place, then dn<0.

Figs. 14~16 show the decrese of frictional coefficient caused by vertical load on three fric-
tional elements and from these, #» and « were calculated as Tables 13 and 14 and we can con-
firm that #<{1. This relationship between increased load and p can be made available for
explaning the difference of frictional coefficient between the surface of early wood and that
of late wood.

(4) If we touch an object with the fingers, two actions appear on that object: one is
sliding, the other is compressing. As for the experiment of compressing, the diameter of
contact circle between a glass hemisphere (or steel ball) and wooden surfaces is measured by
the method of Fig. 17. In the case of a glass hemisphere, the deformation of wooden surface
is elastic and in the case of a steel ball, the diameter of plastic deformation is measured.

The diameter of contact circle (Figs. 18 and 19) decreases with change from the surface
of early wood to that of late wood. Fig. 20 shows the sensory test of hardness of wooden surface
and the sensory value of the surface of late wood is larger than that of early wood, indicating
hard surface.

Variation of radial diameter of cell lumen of surface of each wood sample and sorption
time of constant amount of n-butyl alcohols are shown in Fig. 21. There is a good relationship
between hardness and porosity of wooden surface.

(5) Frictional coefficient increases with increase of moisture content (Fig. 22); but fric-
tional coefficient in dried surface is obviously larger than that of 8.5 percent of moisture
content. Frictional coefficients of the surface of late wood are not influenced by moisture
content under 16 percent.

The rise of temperature increases frictional coefficient of the surface of early wood.

(6) Wood samples were placed in the desiccator (relative humidity 65 percent) near the
window and after the lapse of time of ca. two vears, frictional coefficient and sensory values
of smoothness varied considerably (Fig. 25).



