E4F8 30(2): 95~101, 2002
Mokchae Konghak 30(2): 95~101, 2002

A EFYUSTE T8 59 B 2 953 S
FHF AT DG E

Physical and Mechanical Properties of
Major Korean Ash Species*!

Won-Joong Hwang** - Goo-Joong Kwon*? - Nam-Hun Kim*?

2 %

FHUTE F2 559 H2F ol&E A% 712 ABE V] A, B R 994 BYE 2RI
X HEFUY AAGFES A - AR Aolrt fiNedt, BUGE AR AATgreL AR
2o} oA g9t SviiuFe] AAdss dAg9se tE T FF v @A Uega, dEF E47e
-r';r BE&Ee EFYUTRY b 52 #E RAFUY. 4EFY A= FEERATE dE

FEEC g4 wgkor, HEFY WAL FAGHY] AdREE e F FEAY BA JUeEa, A $F
El% HAtgE AdgErt AAdER gt A $F 5 58 8 548 vehlg EFdure Evid
Tzl oM F2APFFAAE FoFHA Aol Yl

ABSTRACT

Physical and mechanical properties of major Korean ash species were examined. For Fraxinus
rhynchophylla and Fraxinus sieboldiana, green moisture content of sapwood was almost the same
value as heartwood. Heartwood of Fraxinus mandshurica, however, had slightly higher moisture
content than sapwood. Green and oven dry densities of F mandsburica were lower than those of F
rhynchopbylia and E sieboidiana. Swelling and shrinkage of sapwood in F sieboldiana showed
somewhat higher value than those of F rbynchopbylla. Longitudinal compressive strength and modulus
of elasticity in F. sieboldiana were lower values than those in the other species. Shearing strength in
radial section was higher than that in tangential section of all samples. It could be noted that shearing
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strength of F sieboldiana demonstrated higher value than that of the other species. Three species had
excellent bending properties in MOR and MOE. Impact bending absorbed energy for F rbynchopbylla
and E mandsburica did not show any significant differences.

Keywords: Fraxinus rbynchophylla, Fraxinus mandsburica, Fraxinus sieboldiana, MOR, MOE,
shearing strength, bending properties, impact bending absorbed energy, sapwood, heartwood.
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Table 1. Sample trees.

Tree age D. B. H
(year) (cm)
F rhynchopbylla 45 200

FE. mandshurica 29 180
F. sieboldiana 23 95

Species Locality

Kangwon Chunchon
Kyungnam Hamyang
Kyungnam Hamyang
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Table 2. Green moisture contents and density.
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Species Green moisture  Green density Oven-dry den51ty Basic density
pec contents (%)  (Wg/Vg g/cm”) (Wo/Vo g/cm?) (Wo/Vg g/cm™)
Sapwood 462160 094+002 075002 064002
E rhynchophyli
reyncopyia Heartwood 477433 100£001 081:003 068+0.02
Sapwood 366:07 080+002 0.68+002 059+0.01
F dshuric
mandshrica Heartwood 446133 080002 065004 055+0.01
Sapwood 427412 091007 0.72+0.02 0.71:002
F sieboldiana pW 27+ 91:003 + 71
Heartwood 40.7+09 100£002 081002 0631001
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Table 3. Shrinkage and swelling.

Species Shrinkage (%) Swelling (%)
T L T R L
Sapwood 975+031  466:034* 2051099 1080:038 489:038*  211:+103*
E rhynchophyila
Heartwood 1037+0.73 560:061* 0.71+031* 1158+091  593:068*  072+031*
Sapwood 11714129  550+048*  291:010*  1328:169  582:054* 3.00:064
F. sieboldiana
Heartwood 1048+238 641:034* 0852027 1L77:293  685:039*  1.22+039*

T : Tangential direction R : Radial direction L : Longitudinal direction
* : significant effect at 005 level ** : significant effect at 001 level
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Table 4. Axial compressive properties.
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Species Moisture Airdry density MOR Proportional MOE
pec contents(%) (g/cm®) (kgf/cm?®)  limit (kgf/cm®  (kgf/cm?)
Sapwood 9.0+01 078001 650+40** 460+70 49600+900**
F. rhynchophbylla
rRyneBopy Heartwood 90101 0861002 700+30** 480150 50100+500**
F mandshurica Sapwood 9.0+02 068001 670+20** 50013 5180042700
' Heartwood 87102 069002 590+30** 46070 446005800+
. . Sapwood 87+04 074+003 510+20** 350430 24100£6100**
E sieboldiana
Heartwood 9307 086+003 600+30** 49040 32300+£9700**

* : significant effect at 001 level
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Table 5. Shearing strength.
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Species Shear plane Moisture contents (%)  Shearing strength (kgf/cm®)
Sapwood LR 95:02 144: 39"
LT 95102 144417.7*
F rhynchophylla s twood LR 93102 165376
LT 90106 136+235*
Sapwood LR 85103 140+124*
LT 87+03 131£14.2*
E mandshurica . twood LR 90+07 153+11.6*
LT 9601 151+135*
Sapwood LR 97402 173:203*
, LT 96102 165+ 94*
E sieboldiana . iwood LR 100+04 198+135*
LT 9604 169+23.4*

* : significant effect at 005 level * : significant effect at 001 level
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Table 6. Bending properties.
Species Moisture Air-dry density MOR Proportional limit MOE

pec contents (%) (g/cm®) (kgf/cm?) (kgf/cm?) (kgf/cm?)
Sapwood 125410 075+004 110470 530+18 140200+12500%
E-rhynchophylla 1 wood 141207 0804003 1080+30% 500461 139300£4000™
. Sapwood 85:02 0.70+0.02 1350+100* 730149 13760036400
F mandshurica [ wood 96104 070001 1190£30% 460455 126700+12400™
. Sapwood 9401 0.79:001 1130 70" 490445 99200:+9100*
E sieboldiana - vvood  92:02 083005 1380160 590+54 138400£12200™

* . significant effect at 001 level NS : No significant effect
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& 3F9) 816 kef/em’. Tsoumis(1991)7F R31g F
americana® 1.081 kgf/cm’Bo}= ohad =il =
g FAAFE BARHEE(1985)9 EduF
95x10° kef/em’9h Aidbsl (L3F(1982)9) 4 EF 3
86x10° kef/cm’Bth thh E=kow dhitel |3
(1982)¢} E# M 129x10° kef/em®, Tsoumis(1991)
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Table 7. Impact bending absorbed energy.

Y2& S48 Aot AP FFNAE v
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T2} m#(wsz )= EWYE 0.94 ke - m/em’,
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FFAURS Fo $F0 G o188 A 1z
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Moisture contents

Airdry density Impact bending absorbed

Species %) (g/cm) energy (ke - m/cm’)
Sapwood 130421 075+0.04 1241024™
E rbynchopbylla
Heartwood 142+05 0.80+0.02 122+038™
Sapwood 85102 069002 1294035
E mandsburica
Heartwood 9604 0.70+003 085:0.29™

NS : No significant effect
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