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Physical and Mechanical Characteristics of Phellodendron amure Ruprecht'
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ABSTRACT

Physical, mechanical and deteriorating properties of Phellodendron amure were investigated. Air dried density lo-
cated indoor was 0.41 but 0.43 g/cm® outdoor. In oven dry shrinkage, T/R ratio for located indoor was 1.40 but 1.32
outdoor. Hygroscopic property at 40C with 90% relative humidity was 16.30% for indoor and 15.80% for outdoor.
Compressive strength for outdoor conditioned sample was 43.81 MPa but 40.33 MPa for indoor conditioned. Also
bending strenght for outdoor conditioned was 84.63 MPa but 68.80 MPa for indoor conditioned. Impact strength was
3.43 and 4.00 J/cm? indoor and outdoor, respectively. Hardness at cross-section was 47.92 and 49.20 MPa indoor and
outdoor, respectively. With one-year conditioning at indoor or outdoor, there was no significantly different in strength
properties, which came from strong resistance for deterioration. Also Phellodendron amure wood showed dimensionally
stable raw material based on low T/R ratio.
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Table 1. Sample trees (Phellodendron amure Ruprecht)
Tree Tree age D.B.H Average annual ring width Latewood ratio
(year) (cm) (mm) (%)
Phellodendron amure (A)° 38 16.1 2.11 56.84
Phellodendron amure (B) 46 18.1 1.97 66.08
Phellodendron amure (C) 46 18.1 1.97 66.08

‘A, B : Exposure to indoor woods, C : Exposure to outdoor wood

Table 2. Moisture contents in coming to hand and density of Phellodendron amure

Green moisture contents
Tree

Oven dry density Air dry density

(%) (Wo/Vo g/em?) (Wo/Vg g/em®)
Phellodendron amure (A) 55.2 a* 047 a 041 a
Phellodendron amure (B) 549 a 046 a 041 a
Phellodendron amure (C) 548 a 047 a 043 a

* ¢ Duncan Grouping (Subscripts indicate significant effect at 0.05% level)

40°C, 90% 2] &

Wy, 40°C, 75% 9] 5% 27104 Ho
EERE o] A )

WA= (g)

W,, :40°C, 90% 9] 5% 27104 HPe
EERE o] A e)

3.1. g+8 H 2

Table 2= US| Q= A] g, AAUE
7149 =E Uehd Zlolrh U] Q1 A
& 552 ~ 54.9% HHE YE ddd=
Aol WFxE U AZF 047 glem’, U Bt

rr n.?L' W

0.46 g/em’, oF9lof| BFx]3t L C7F 047 g/em’Z o]

= Zrell= Aol7t §ls Aoz Uyt 7idEs
Aol W3 U A7} 041 glem’, U B7} 0.41
g/em’, oFQlof| W23t L €7} 0.43 g/em’Z of9]o]]
P Zlo] ot Ee Ao Ut Kim er al
(2008)2 H|FH7IE 67 TH2E BrFet=d 2
FHUF = 2590 fFete B2 UeE vUstl=
#Zo2 gkt Cho et al (1990)2 z}tﬂqu
A8kl UFZdo] AZda skl 7|1elE
0.452}3L ko & AP pFo] F W2 Rer LP
Epsit.

ofelo =z U C7F Aol WA|et Y A, B
EE} 23]2] H|Fo] woba k= s dojuA| &

o8 yeht gt ettt F o2 Y7bEnh

Table 32 7| 4553 Ad4-E5E 9 71470 A
ApEEolA AT YA 55 H]%(T/R
H)E Yl Zolch v o] 71de=E0] 4

Aol A Aol ®A)g U AZE 4.22%, UrT
B7} 4.55%, ofe]of| ®x|gt U C7} 3.36%=, A
kol A Aujo W8 U A7} 2.27%, U B7}
2.69%, oFelol] WSt U C7F 2.00%2, HH4%F

— 521 —



71'_?_.%

P

-z

Table 3. Shrinkage of air dry and oven dry of Phellodendron amure

Air dry Shrinkage (%)

Oven dry Shrinkage (%)

Tree "
T R L T/R ratio T R L T/R ratio
(A) 442 a" 2.72 a 0.58 a 1.63 a 6.24 a 4.79 a 0.77 a 1.30 a
(B) 455 a 2.69 a 022 a 1.69 a 633 a 422 a 045 a 1.50 a
©) 336 a 2.00 a 035 a 1.68 a 499 a 3.78 a 0.70 a 132 a
* T : tangential R : radial L : longitudinal direction
*1 : Duncan Grouping (Subscripts indicate significant effect at 0.05% level)
Table 4. Equilibrium moisture contents (EMC) of Phellodendron amure (Unit: %)
Condition (A) (B) ©)
407C, RH 75% 12.30 a’ 12.20 a 12.00 a
407C, RH 90% 16.50 a 16.10 ab 1580 b

* ¢ Duncan Grouping (Subscripts indicate significant effect at 0.05% level)
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Table 5. Mechanical properties of Phellodendron amure
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Tree Compressive strength (MPa) Bending strength (MPa) Impact bending absorbed energy (J/cmz)
(A) 43.81 a' 92.12 a 343 a
B) 41.36 a 77.13 a 392 a
©) 39.30 a 68.80 a 480 a

* : Duncan Grouping (Subscripts indicate significant effect at 0.05% level)

Table 6. Hardness properties of Phellodendron amure

Hardness (MPa)

Tree - -
cross section tangential section radial section
(A) 4792 a 3842 a 32.54 a
(B) 46.75 a 4234 a 35.67 a
©) 51.65 a 46.16 a 39.30 a

* : Duncan Grouping (Subscripts indicate significant effect at 0.05% level)
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