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Fig. 1 BIREHIHC & DBENEHOWE (~7 95 2)

View of measuring of bark peeling resistance.

Tablel. $8 B K o & 8|

Species tested.

No. T % ¥ & No. T % ¥
common name SC!el’ltlflC name common name scientific name
1 ¥ F  H v Quercus myrsinefolia 20 A ¥ Cryptomeria japonica
2 & 2 J % Aphananthe aspera 21 ~ 7 v v £ Styrax obassia
3 * ~ & Phellodendron amurense 22 = -+« 7 # 7 Robinia pseudo-acacia
4 YYHX4 b Picea kayamai 238 = 3 Abies firma
5 -~ Y =% 3 Picea polita 24 = 7 v Magnolia kobus
6 7 2 ¥ Quercus accutissima 25 i ¥ Zelkowa serrata
7 3 z ¥ Cornus contorovasa 26 7 # ¥ Y Firmiana platanifolia
8 = o ) * Styrax japonica 27 b F /s F Aesculus turbinata
9 7 #H = v Pinus densiflora 28 7 A A H w9  Mallotus japonicus
10 = , % Cellis sinensis var., japonica 29 7 Y Castanea crenata
11+ + * 7 F lIlex chinensis 30 7 v Liquidambar formosana
12 7 AY A b%xY a Fraxinus americana 31 4 X % 27 5 Prunus Buergeriana
13 = 7 X ¥ A Pasania edulis 32 W 7 = Chamaecyparis pisifera
14 + # % YV S Pseudotsuga japonica 33 2 w = v Pinus Thunbergii
15 @ .3 A # v Quercus phillyraloids 3¢ A4 X = v Y. Maackia amurensis var.
16 * # ¥ A Shiia Sieboldi Buergeri
17 4 A 7 % Distylium racemosum 3 / 7 Carpinus carpinoides
18 + v Eucomia ulmoides 3 4 9 2 )N 3 Pterocarya rhoifolia
19' ; = + Cinnamomum Camphora 37 A v 5 Cercidiphyllum japonicum
' 38 v =4I A~XY Lagerstroemia subcostata
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Some examples of trunk tested.
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Appearance of bark for each species.
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(BB RAHERAES (Tablel) #77)
View of bark disc removed of each species for 4th test (July 3, 1962)



— 120 — HERRBFIFEIE 2155 5

Fig. 4 (2) HREORBRZ & OHEINBEROKREBOE
ELXYHCE IERRI VIERB Z LicHE S hBRORBER T,
View of bark disc removed of some species from 1st test
(April 26, 1962) to 11th test (March 29, 1963).
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Table 2. #HEARKDOWEER, BEOEKXKE - EX

Diameter in breast height, moisture content and thickness of bark of tree tested.

s w4 mme BES lwmwms | 0 o o |emEeE X2 [ mxms
cm (%) mm cm (%) mm
1Y 7 Hh v 19.2 63.7 3.6 20 A ¥ 26.3 40.0 —
26 7 7 * 12.9 150.0 26 |21 ~7 9 v ES 13.0 84.0 | 1.7~3.7
3F ~ X 14.7 118.0 |4.5~5.9 22 =« 7 H# v 7 17.0 30.0 5.6
4 ¥YIHErrve] 13.4 116.0 | 4.4~5.0| 23 % 3 11.3 58.2 —
5. Y % 3 8.3 82.2 | 3.2~4.01| 24 = 7 v 8.4 133.2 | 2.1~4.2
6 7 b ¥ 25.6 32.2 - 25 & ¥ ¥ 27.7 35.0 | 1.8~2.5
7 3 X F 17.5 100.0 |3.3~3.4( 26 7 * ¥ Y 25.0 91.8 10.0
8=~ = /) % 14.7 100.2 | 6.4~6.5{ 27 v+ F J * 20.2 93.0 3.5
97 A = .V 34.0 75.0 |6.0~6.1(( 28 7 Hh A H >V 14.6 | 106.2| 3.2~3.4
10 = 7 * 15.2 36.7 3.0 |29 7 ) 13.8 57.8 | 5.0~6.3
11+ +F £ 7 % 25.0 72.8 [2.9~3.0| 30 7 14 13.0 95.0 | 3.1~3.4
127 A9 7 %Y 2] 40.0 40.0 25 314 X ¥ 27 3 18.5 95.7 | 4.9~6.0
13 =7 v A -19.1 49.0 3.6 32 4+ V4 7 24,0 80.0 2.9
4.b 9 3 15.3 105.0 [3.6~5.6{33 7. v = v 26.5 89.0 5.4
15.% .8 4 # v | .14.5 31.2 [4.8~5.0 34 4 X = v L. 23.7 109.8 | 7.2~7.8
16 2 ¥ v 4 42.0 47.7 |3.5~5.8.35 vl 29.0 66.6 | 4.6~5.2
74 A 7 * 18.7 67.0 4.8 [[36 % 7 7 A 3 35.0 80.7 | 6.8~10.3
18F F 2 v 26.6 133.2 3.4 |37 H v Z 28.2 91.0 | 4.6~5.0
197 A /7 * 18.0 81.6 | 10.3 || 38 ¥ <=4 RANY 33.0 80.0 | 1.2~1.4
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6 BZARMBELTRL, TORIMACHALC2AZARERBELRTEAIS Hrasbhd, £fEK
BN, ERILEST S L OBRELERMICSTC WEEAZL OBENBEHIOPEBEL T = » b
THUE Fig. SIRTEI THB. CORNLD IR FAROZ & BB S Haibh B, ROEEN
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(1) BRMENORAMEL RIMEOEISHEBHM 2RI T, WRIEEBM NI NICKRE, FEEES

Table 3. ZHHEREARDEHOBBNEN

Bark peeling resistance for each species on each date tested.

[

Nﬂﬁgf 5.4 (6. 5(7. 818 3[8.24]10.1|11.9 | 12.20/80F 3.0 | sy
2% v 3| 08| 0.6] 1.2 27| 1.6| 2.7| 1.8| 1.6| 2.7| 2.7| 2.0| 1.8
20 A ¥ | 2.7| 1.0| 1.2]| 2.0| 3.1| 3.3| 3.1 2.6 2.7| 2.7| 2.0 2.40
S~ V) ® 3 1.7 2.6 1.6 3.1 3.5 2.6 2.6 2.7 3.1 3.1 2.4 | 2.65
14 b #7331 1.2] 1.4| 2.4| 2.9| 35| 2.4| 2.4| 4.7| 5.5| —|2.95
Yy HLrbvel 1.8 1.2| 1.6 3.3| 3.3| 3.9 2.4| 3.7| 3.1| 6.3| 2.4 3.00
32 m <= v | 31| 1.6| 1.6 2.6 2.7| 29| 3.5 3.5} 5.5| 6.3| 3.3|3.32
97 # = v | 53| 1.7 1.0 3.9 41| 3.7| 2.9| 3.9] 3.9 4.9| 2.4]|3.42
23 % :| 27| 49| 26| 3.9 4.3| 42| 44| —| —| —| —|3.s57

SHERBIM P15 | 2.65| 1.85] 1.53] 2.99] 3.19] 3.35 2.89] 2.91] 3.67| 4.50| 2.40| 2.90
192 A /7 *| s.1| 1.3] 29| 26| 2.0{ 27| 1.6| 2.5| 4.3| 3.6| 2.8]2.85
1~ % # | s5.7| 5.5| 5.5 39| 3.1| 1.2| 1.6| 5.5 — | 5.5| 4.3 4.18
16~ ¥ v 1| 9.8| 1.5| 3.3| 3.6| 4.2| 5.1| 3.3| 3.7| 3.0| 7.8} 3.3 4.41
15% 8 X % | 35| 3.2| 3.2| 47| 5.8 — — | 5.8| 6.1 3.1 4.43
174 % 7 *| 1.0| 5.8 40| 1.0f 1.5 5.4 8.8| 7.5| 8.2| 8.2| 6.6]|5.27
3<% 2y 4| 35| 7.6| 43| 7.3] 6.1| 82| 9.4| 8.4]11.1| 8.2]| 3.1|7.01
1nm++ A7 %| 71| 6.6| 6.8| 6.4| 6.6| 5.9| 8.8| 8.4.| 8.8| 8.7 6.7 |7.34
ERILERMFY | 5.10 4.50, 4.30| 4.21| 4.19] 4.75| 5.58) 6.00| 6.87| 6.87| 4.27|5.10
34 X% 7 7| 07| 09 0.9 0.9 1.2| 1.6 1.9] 3.9| 4.7| 5.2| 1.7]2.14
3z v | 5.1 1.3] 0.4| 09| 3.3| 3.1 3.9| 6.2| 2.8| 2.1| 2.9] 2.9
27 v % /7 % | 45| 09| 09| 1.8] 1.8 2.6 3.6| 4.5| 4.3| 4.7| 2.9]2.95
287 A A7 | 1.3] 1.4 1.3 1.8| 2.6 3.9| 4.3| 5.6| 7.4| —| 1.6]|3.12
3% o~ & | 43| 1.1| 1.6] 3.2| 2.8| 2.7| 2.9| 4.3| 4.3| 4.4 3.6 3.20"
29 7 V| 4.6 1i1| 1.6 0.9| 3.9| 3.9| 4.4 47| 3.9| 47| 1.9]83.23
27 # ¥ 7| 45| 51| 1.7| 2.8| 3.1|°3.2| 3.6 | 3.5| 45| —| 3.5]|3.55
242 7 v | 2.6| 1.6] 0.9| 2.1| 2.9| 43| 5.1| 6.1 | 6.6| 9.8| 3.5]| 4.13
38 = AARY | 4.5 1.6 1.5| 4.2| 3.1 3.3| 3.6| 3.8 9.6| 9.6 2.7 |4.31
35 & | 5.1| 0.9{ o.5| 2.5( 3.5| 3.9| 5.8| 5.6| 5.6]12.2| 3.1 | 4.42
20~ 9 v Es | 3.1 3.1 1.6 29| 2.9| 3.0 — | 3.2| 83]|10.6| 6.2 4.49
364 7 7 A 3| 5.3 1.7 0.9 4.1 | 4.9| 49| 4.3| 7.4| 7.8| 7.8| 1.0| 4.55
18 +F.v(HM) | 8.6 43| 0.9 45| 3.2| 5.8 4.5(.5.6| 3.9| 6.2| 2.9 4.58
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Table 3. (Continued)
fEH B
\ﬂé‘géﬁ 5.14 | 6.5 |7. 3|8 3| 8.2 | 10.1 | 11.9 | 12,2070 5.20 | iy
B : .
30 7 v | 7.4| 3.3| 4.6| 3.9| 3.9| 3.6| 2.6] 5.2| 6.2| 7.8] 3.5]4.72
24 27 7 %| 55| 1.1 3.7| 23| 2.7| 2.9| s.5| 7.8 7.7] 8.7 4.6 4.77
344 2=vva| 49| 2.3| 3.6| 3.9| 4.5 4.8| 4.9| 7.1| 6.3] 9.2| 2.3) 4.89
6 7 b *| 8.1| 2.3| 3.6| 3.9! 3.9| 7.8| 6.4| 3.9 7.8| 5.9| 1.9]5.04
8= = , % | 27| 3.1| 0.9 29| 5.2| 4.2| 6.2| 7.8| 8.4| 9.2| 7.0|5.23
10 = 7 | 1.1| 1.0| 1.3 3.7| 8.9| 9.1 9.4| 9.1| 8.4| 7.8| 1.5]5.57
7 3 X % | 38.3| 3.2 2.9| 41| 4.9| 49| 8.8 8.4| 8.1| 9.6 4.1]5.65
127 A9 AvxY=al 8.2 3.9| 3.9| 35| 6.4| 6.4| 7.8| 7.1| 7.5| 7.8| 3.9|6.03
267 # ¥ v [10.9| 3.3| 29| 2.9| 3.5| 3.9|10.2| 8.6|12.5| —| 6.3]6.50
24y ¥ *| 71| 7.8| 29| 5.8| 6.6| 8.4|10.3| 7.4| 7.8| 5.8 5.2|6.82
FHEINEMM Y | 4.93] 2.45| 1.96| 3.02| 3.90| 4.44| 5.45| 5.95| 6.71| 7.47| 3.38| 4.47
w ¥ B 4.48] 2.70| 2.29] 3.23 3.80| 4.26| 4.91] 5.37] 5.98 6.74 3.39] 4.29
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Fig. 5 BRMABENDEMRES)

Seasonal variation of bark peeling resistance.
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Seasonal Variation in Bark Peeling Characteristics of Some Species in Japan.

Gen-ichi NAKAMURA, Yutaka CHIRA

(Résumé)

The adherence of bark to wood has a significant bearing on debarking efficiency, whether
done by debarking machines, such as drum-barker, or by hand. The quantitative measurement
of bark-peeling resistance is desirable to determine the best natural peeling season for each
species and also to establish the proper relation of conditions such as period of log storage,
falling season for pulp chip material, and so on.

The measuring device was made as a result of preliminary tests on bark peeling resistance.
It is similar to the bark peeling tester which was designed and developed by WiLcox (State
University of New York College of Forestry. Syracuse).

This paper describes the variation of bark peeling resistance throughout the year of 38
species. comprising 8 species of conifer trees and 30 species of hardwood trees growing in our
experiment station.

Measuring method of bark peeling resistance. The following measuring method was used
(Fig. 1). The first operation when using the bark peeling tester is to remove a plug from the
bark (diameter - 11lmm) by means of a punch. Nex. the increment borer is centered in the
hole and screwed into the trunk. Then the hole saw (diameter 30mm) with suitable handles is
placed on the protruding shaft of the increment borer to cut into the bark with a rotary motion.

After removing the hole saw, a torsion bar with four claws is forced into the bark and is
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aligned on the protruding shaft of the borer. The spring balance is then placed in the notch at
the end of the torsion bar and a pull force by hand is given in a downwards direction. The
reading of the spring balance at the time of bark slippage is recorded as the peeling resistance.

These tests were made at breast height of trunk every month throughout one year. Some
examples of tested trunks are shown in Fig. 3.

The results of these tests can be summarized as follows :

1. The bark removed with the tester is generally destroyed in the weakest part, approxi-
mately in the cambium region. Especially at the time of cambium reactivation the bark is
removed in the shape of a circular disc. After sap-flowing season, all bark removed by the
tester shows irregular shape or flakes. Some examples of shape of bark removed with the tester
throughout the year are illustrated in Fig. 4 (2). The reading of the spring balance does not
always indicate the true value of peeling resistance, as for instance in the case of bark
destruction despite sap flow in the cambial zone. To compare the bark peeling resistance results

the following formula was used.

S i
7 (d"—dy")/16d,

where, 7: bark peeling resistance (kg/cm?), d; : outer diameter of bark disc 3.0cm, d:: inner

T

diameter of bark disc 1.1cm. /: length of torsion bar (span) 10.2cm, T : max pull force (kg).

2. Months values of peeling resistance for each of the 38 species are given in Table 3.
Peeling resistance curves in Fig. 5 show plotted mean values for conifer trees, deciduous trees.
ever-green trees and also for all species tested. These curves show a relatively fast decrease in
resistance to peeling in late April and early May, which drop continues until about May. June.
After these months, resistance to peeling gradually increases until Dec., Jan. when maximum
resistance to peeling is attained. This tendency corresponds with activities of the cambium, and
is comparatively similar to the test results obtained by WILCOX. There is a marked time lag,
however, between softening of the cambium and division in the cambium.

3. All species tested may be classified according to their bark peeling properties as shown
by their mean values of peeling resistance throughout the year.

a) The most difficult species for bark peeling, v >bkg/cm?.

Styrax, Ilex, Pasania, Distylium, Celtis, Fraxinus, Cornus, Zelkowa, Firmiana, Quercus.

b) Difficult species for bark peeling, 7 =4.0~4.9kg/cm?.

Shiia, Eucomia, Magnolia, Ligquidamber, Maackia, Carpinus Pterocarya, Lagerstraemia,
Aphananthe, Some kind of Quercus, Styrax.

c) Average species, 7=3.0~3.9kg/cm?.

Picea, Pinus, Abies, Robinia,

d) Easy species, 7<<2.9kg/cm®.

Pseudotsuga, Cryptomeria, Chamaecyparis, Cinnamomum, Aesculus, Prunus, Cercidiphyllum,

Some kind of Picea,



