88 (ARM R R AHESR)

LEGHE S50 kel ey PEE B #of%

wooBEoRR 8L A B

(% W B 1485 293 ~ 305, 1975]

A Study on the Physical Properties of Heartwood and Sapwood
of Red Pine ( Pinus densiflora S.et 7Z.) Grown in Gangweon —do

Chong Supp Shim-Hee Suk Jung

{ Jour, National Academy of Science, Korea, Vol, 14 ; 293~305, 1975]

Abstract

In order to investigate the physical properties of pine wood (Pinus desifiora S. et Z.) grown in Gangweon-
do this study has been carried out. The properties studied are percentage of latewood portion occupied in
each cross section, specific gravity, crushing strength and relationships between them, respectively.

The results summarized are as follows:

1. As far as percentage of latewood portion and specific gravity are concerned, no differences between
heartwood and sapwood have been seen, however, the crushing strength of the sapwood has shown larger
value than that of the heartwood.

2. Width of annual ring have a defined effect on percentage of latewood and crushing strength, but specific
gravity is not influenced significantly by width of annual ring. Percentage of latewood and crushing
strength increased with decreasing width of annual ring (Tables 2 & 3).

3. Linear relationships between specific gravity and percentage of latewood, crushing strength and percentage
of latewood, crushing strength and specific gravity for both heartwood and sapwood of pine have respec-
tively been seen. Furthermore heartwood and sapwood have shown different patterns of variation as the
following equations and Figures 1, 2 and 3.

p ¢ Equati Correlation
roper ion -
P y q 1coeff\c1ent Sapwood ocl1=39+7807 2 050
Specific gravity
Heartwood r12=0.3140.006x 0.84 A
1. & A

Sapwood 7 1p=027+0.007x 0.74
- . S-2|vhebe] MEELQE-E = boke] B4 2hof
Crushing strenth, o o
Heartwood (k,g/o,ﬁ) ocll=243+1.93x (.45 gk ﬂﬁ"uﬁ &}AE}U—— A/‘\E-u% WM"\ B ’2*:\_ f—n}’ 16

%ol| 2 vhzx] G=coh g RS S EAl sbEel A A
Sapwood 0c11=20843921, 0.45 Alzpataloll whzl AB 2 GHEE FAE 98 HHD
Crushing strength, EHEo skdE B oS 2 AS R U

Heartwood (kg/cA) 0cll=207+392"N2 063 S WPE MRS of g —86 Z47R uF 9ot



(Rt aaRe 2 AHEE)

WS ol skal dloke Sl giek o) AEFel o st
AzAR it ot Fo3 B D 4 sl
& BRE el velel B4 B bl HAYH  E
g Ho] Hof $1 &vhTHel @ wEE A
— 855 A Sn adTE &R A £H
@ g ohleh HokESel 3 Bu =R el A
M o) del EHe Eelotm g & #
Mol o

ol sharol 4vkvel HEHol wo} ojel 4ol "B
WSt A AR 2 o] R o Yofot ol E
$75tn 9obe) BES A9lstn & FlE s ol
Aok olA\A tom HHECIY ®E W WRE K
aste RSl HBRA AL el ekl 4 AT
of gHol A4 whe LEGEMA A HRY £vF
2 ooz A ol 5ol LSt D el BHE, K
& 9 WEMEE veln barEe] 2o HE L
s RSl Bike} ES) 3ol o fe AR
Bl Bith B& BE Atk

oz & i A ol BEH F HEHR
5 AKR R o) A5 WLl EE Feshe o
of e,

2. Bf R B

Ko HaEe| v mEE A FHEE BAR
-0 39 g #EE| s el o) Eol =HEt HiFEE H
o mEms 2x 9ch, Parent(1707, 1708)*" 7}
Aol e smE e AEY Aol EUPIA, 2
% Bauschinger (1883), Janka (1900), Baumam
(1922) ') Spo] wsspk Bl stEFH LEDN EM
s Abolol oWl EmAYal BHikIL S AW
Monnin (1919, 1932) ol #=a EmERE7F el
FHAISIE SRS BHI A A 2o B @&
%= vt 9ok Newlin o} Wilson (1919)% 2 i
= 162 AifEe] 2HHE, AELES EMRE Ao
o B R Y 9o% #E 1, Kollmann(1940)™
O L, REHM U Ee HEI EMEES O
Geol 4] Gk Fo] Mo+ HEe mEY vAe 9
gpo] v Fvhe HEE ogich Shirasawa (1927)% =
A 108 #fEe] HLES EmmES Mk, Wata-
nabe (1943)% = HME 20 Hifge] FE LEN B
HERIEFIRES R 58 WEYs, =g Schly -
ter (1927)2 & 24wl £ oarel BAE b =
Z B (quality factor) & P, Mayer-Weg-
lin 3 Brunn(1922)%’ %2 pitch pine, douglas

89

fir ¥ U@ £UF LFY RES HE S5
of utoll & HEI FEEES Bthel A Y PR
Kitamura (1937, 1943)%7 ¢ 42 7AE e vhT,
Liska(1965)' 2] douglas fir, Manwiller(1972)*"
%] Spruce pine, 22T Bendtsens} Ethington
(1972)Y ¢ Loblolly pine, Longleaf pine, Short-
leaf pine % Slash pine o i3l B9 &9 Ww W
&7k de

EEEs HE, BES MEe Kollmann(1968)'?
o) StEfRol A AUl dd £ FRES
Foll gt HRT shdch =7 Hju(1969)< Sou-
thern pine ¢| Q2% FE&WS HKE, FIRHEE %
B RA ) ZERel WA & BEESt Koch(1972)® &
EHIE] 2ol =g MM HE S BE BES
s} gleh o] ute) = Panshin(1970)% 3} Manwiller
(1972)20" o] FEgRiEs HEe BHEE BAgEsE Ak

Kollmann(1968) 22 #k#f %3} Fiie LR
Eo odake 2wy, 27k Jalva HL 4AS &
12 3(FSE 9 4ol A Pinus silverstris 5 8 tHTE-2
259 Bf#e]l 21 F+5 wEe] It &
BE dojm, mI Mo F4E HEI EMEE
7t =ugtchs Ylinen(1942) %72 #éy WES A
g up gich o dholl & BRI} HE BAKS = O
g2 = Paul(1939), Schafer(1949), Pillow (1954),
Zobel 31 Rhodes (1955), Larson{1957), Miller
(1959), Jurbergs(1963), McGinnes(1963), Ha-
rris(1967) % Yao(1970) %% 9 w2 #E/ A
o} 72e|3 Larson(1963)™’, Zahner(1964)% ¢}
Koch(1972)% &o] & #H k&Kl A KA BKS
2 A aks = ok Eel Wak vk sith

a LA A Abolol BME EiE HASLH ¥
o =xol Blo] ek Wangaard(1950)% = LH
of T ol hE EREE FE MHYH AL
o) Aol o etz Bkl o, Desch(1948)% =
o) o} v 47 RS Pk Kadita(1967)% & L&
o) F Ao o5 HEM ERF Yo fiwel
e HS A Lol ofel HEo| MEstE A -t smE
£ o)l MfESe] Zikgrekn ek =3 Kolimann
(1945) 10 2 Sl g 4T WiEgel EHEHIL A
= e gaol we Eaach BHERe 250 oI
o 2 B3ES BRI

LUETF 7o) Sl 4 & 18 tHAL o R S
g7t mATE ol ghot, Felvbetel A o] pEfe o
st o) md B4 BFHAT T & ek EiFd 3
o}, selvebEE £uTe mHEA of & #iF s Yama-



90

bayashi(1938)3% & —uxy #EE 2} BT o el
o & FFgEst BWelw, 2 Lk Kwon(1958) ) fi
ks 9 7h=) ey EE S BET Al dx,
Lee(1962, 1967, 1968)16:'"1 = i@} i 2|
B, —HH il BN S £ BRI
Kang(1973) &4 & £ v 5ol I, K 2
BiRay HHE 2o EEHEY o PigE &7 ot
oleh _baiel zol 4vhF-o HHe o ¥ BRe o
th3] Wl okal FEiFo] | o Fol FF 5 w2 B}
SH=E 3 glet

3. M8 X H&E

3.4 H

& Prgeell EAY HEAL AHE HFE T
o Wl B (GEBPEME LI HEX 39 #kHE 7F NHE)
A HEEG AUTr EMEE o) Fe KR BEHN
o) HEAE 20 om LLEQl #RoRAol A f#iERo] ME
o ARtk BEH = HAS 3 s Ko
ol zb Pl 5 AEH EESHY #E 16 &0
HAL ERS e ol, BRERE Mk HE-S Table
13} zeh

H#EEARL & HAY R4 R 2mE
wEskel 3 A BA7R EE S BB BfE
3h7] $sked WE 5ome| HEBHE BiEHch Rfesl
e KRS A REKEZL " 7k R4l
o] A& 4l HEREREM A A FHEIKEIL
%S 714§ BARIBE 65 %, BE 20 o skl
A FipsE Yok MEMARY BB IR KSF
22069 &8led Wk 30mm, Aol 60 mIT Bt I
ol 5 Rk oh4 ATl 2430 ERERE A
A 2 FA EEe ST i 7hx) s ok &
B HES LA 1918, AbelA 8lEE M
fesie] WE skl
Table 1. Quality of trees sampled
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20 1 4 8.7 5
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53 15.7 8.
26 > 5
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56 16. 7.1
32 68 5
53-57 15.3-21.2 6.2-9.4

(AB MR S RH A

3.2 /5 ¥

e FHERES g el 3 EEE
Lol el e Aol ol AL wmEFMS -
E# bl A gl Al & £l £FE HiE sk
2 FHEE A4S mEBE FoRdte £5H L
T 1 Ael7ha] @elbgeh

RbrER o] HiEe Asrlel HAEE o el
= KM ERALS) mBS A AR fiEsted 2 E
Feol sk AR BgTEse] a8 %RE Jdebdloh

RELES BA#E 12 % AT Hip st
Hgaatig e (7] 30x30x60m )of Aol %55
BizEskel Al AR RS bit BB BAR
EHS g A S ekl oslgl or 5 EpkATe
S-S EERAme BE 100-103 CollA gk
ol 9 FA s Eae FES A AE S o
S AKOFE A Absteh
We W,
W,

W : #zteat 57l (g)
W, : &8 TA(g)

FEEE AR BR-S I THBLE KS F 22066 wel &
Ao A e s el Pl st 3 T 4
o] #igel T2lo] M & Yok FHHEEKE: &
4 °F 100kg/oh 7| 2.8 3t3 WEHRS MHKES
M) F17o) =A| shed BAFEL g o,
B OAARS of & ARE HEstgdch & HERel A&
5 Hste HEFH RS 4 A€ Universal ma-
terial testing machine, IS 10ton, Autographolc}

TIKE = x 100(%)

P
RSB = —— (ko)

P BKATE (k)
A . TTEE K (of)

4. RBR U EXW

4. 1. D2 $4

AUF L ek TS B R, RENE, MEAS
Ee] #EASE s Table 2 of zm el FwiEj)
AR, RELE, MEBRES 28T #HR e
Table 3—1 ~3-33 3,

LAFSh 4o MRS AR vlsdt e ek
I eh e B RS ERERMC e E B
FiEol elyt ] FtEe] ETE BMEL WK
g ok o)le} 2 HEL Manwiller (1972)% 7k #



CR# Rk 4 Abrme)

Table 2. Latewood percentage, specific gra-
vity and crushing strength for air dry

wood of red pine

With of Latewood |Specific [Crushing
Property | annual ring |percentage|gravity strength
(mm) (%) (m.c. 12%) (kg ci)

Heart-(2.9 ~ 69 .
“wood (4.3) 35410 {052+006 | 411£45

Sap- |Less than
wood | {5 (14) | 39% 6 |053+0.04|443+62
1B 0,20 | 864 7 |0.5310.06] 44966
25 ~ 35 ) syt 5 |05220.03] 442467

More than
35 (3.8)| 28 3 [0.49%0.04| 395+93

Note 1) (
2)Average value+standard devistion

) : Average value

Table 3-1 Analysis of variance of latewood

of sapwood

Factor T d, f T sS. S M, S F
Total 81 3.502
Latewood 3 618 206.00

5.77**
Error 78 2,888 36.97

Fb5%(1 %):2.72(4.04)

Table 3-z Analysis of variance of specific

gravity of sapwood

factor | d.f S.S [ MS F
Total 81 0.1989

Specific .

gravity 3 0.0131 | 0.00437 L
Error 78 0.1858 | 000238

Toble 3-3 Analysis of variance of crushing

strength of sapwood

Factor d, f L S. S i M. S F
-

Total 81 102,758!

Crushing .

standard 3 28,460| 9,486.67 096

Error 78 74,298] 952.54 )

&8 WED 415k glth & spruce  pine 9
Bt 2 FagEd weld & Jelde Q2 E
FERECL 68 LIT ) 7 ol = P Bkt Ro] 254
%olvt 618 LLEol A Foll = 30.8 %A <l 2|E &
BT 2S4E 5 E&HKEe] FITE ke A
tlx dtgdc}, Larson(1957)!% 2 slash pine?| fx
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Fig. 1. Relationship between specific gravity
and latewood percentage for air dry
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