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Table 1- Main features of two walnut trees in Iran from where samples were taken

A 2% 925 3540 8
Characteristics walnut wood from Noor walnut wood from Shahrkord
(2 o Cl“‘ 5 CU“")‘ 1200 1920
Height from sea surface (m)
Sk s S s S
Soil Loam soil Loam soil
- 36934/02.8/N / 52°03/23.0"E 32020/16.4"N / 50950/51.7"'E
[
Coordinates
(L) @55 e Sile 43 39
Mean tree age (years)
39/5 34

(j.a&.;\..ﬂ) From t\.{z}')\ ))JB

Mean DHB(cm)
1: DBH: diameter at breast height

25 oo bl Gbgis, -Y U
Table 2- Experimental tests methods for walnut woods

SN ol e (e shes) 505 03101 e 03) s 51k
(4i3s/ o Je) Specimen size(mm) Direction Test Method Standard
Loading rate (mm/min)
- _ R IS1 3129 (2012)
20 x 20 x 25 #
Physics
1/3 _ o
25 x 25 x 410 b
Bending
0/3 . .
50 x 50 x 200 Sl sl o
Parallel to the grain Compression
0/6 . .
25 x 25 x 63 S o3l o
Parallel to the grain Shear
0/9 Ul w ool
25 x 25 x 460 AUl a g5lse SeaS ASTM D143
Parallel to the grain Tensile
2/5 .
50 x 50 x 63 Sl 25
Perpendicular to the grain
50 x 50 x 150 Tangential Screw
s withdrawal
s
) strength
Radial
_ - ]
20 x 20 x 280 o e

Radial Toughness
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Figure 1. a) aerial photo of Iran and places where walnut trees were cut, b, b*) MOR and MOE, C, C*) the
samples after compression parallel to the grain test, d, d*) shearing parallel to the grain test, e, e*) the samples
after tensile parallel to the grain test, f, f*) the samples after tensile perpendicular to the grain test



Y\4 ¥ oled FA Al 5l B2 5 G pske Sl aslilas

& 2 Cu-w'T ) aa b sai (b* gb 5 olad 5 culos Cgz 2 ot N oo glie Cuﬂ)T (a* ga -y K

Figure 2. a, a”) Screw withdrawal strength test in tangential and radial directions, b, b") the samples after
toughness test

S Al Lo 4 0 de 4 el s 4y xSe Sl oW

W) Sz Slogar e G5 45 5l smlcwns S ool

sdd (g pSe sl Qv VO P A I8 2 ;.,\.....5 szl 5,40 (593 8 455 55 S Olo s C’L"
D93 S s 8585 rin 88 ol 928 ba s Sas aredls cowl sz ol ¥ Jsas s

BN NRV/ LSRR} 4 B U N P SV A

e 42U 53 51 558 Csr (S Olo s o Y Joue
Table 3- Physical properties of walnut woods from two sites

Oleo pas EPET 35 a5 908 T Le_s;:aﬂiseult
Property walnut wood from Noor walnut wood from Shahrkord
oSl Slre Gl ol Shae Gl
(@lem3) Ses arils 0.62 (90)* 0.032 0.59 (90) 0.31 <0.01
Dry density
(QIEM®) 1 e 420l 0.519 (90) 0.024 052 (90) 0.014 ns?
Basic density
f b SaiS 0.182 (90) 0.061 0.181 (90) 0.195 ns
Axial shrinkage
foslnt SaiS o 6.2 (90) 0.881 5.68 (90) 0.595 <0.05
Radial shrinkage
7 polas L;J*“Sr-“’ 10.7 (90) 1.124 8.91 (90) 1.155 <0.05
Tangential shrinkage
’ @’MS(..& 17.04 (90) 1.325 14.54 (90) 1.239 <0.05

Volumetric shrinkage
1: The numbers in parentheses indicate the number of samples used
2: ns: not significant
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Table 4- Mechanical properties of walnut woods from two sites

08 A 3
oyt City of Noor. ' City of Shahrkorfi — T test results
Property oSl e S Sl Sene S P-value
Average Standard Average Standard
g deviation g deviation
s Caaslia (N.MM?
] s ( ) ) 96.23(18)! 7.685 91.13(18) 6.992 ns?
Static bending
szl 500 (N.MMP)
o 10092(18) 6.21 10084(18) 5.911 ns
Modulus of elasticity
W4y o5l se 5las (NLmm?
SRR ( ) _ 36.07(9) 4.246 32.47(9) 4.14 ns
Compression parallel to the grain
SUl & 305 2 (N.mm?)
_ 10.73(9) 0.741 9.92(9) 1.322 ns
Shear parallel strength to the grain
Ul 4 ¢5lse s2eS (N.mm?
SWa sl 5 ) 131.4 (9) 5.561 124.7(9)  7.479 ns

Tensile strength parallel to the grain

SUl 4 s see 28 (N.mm?)

Tensile strength perpendicular to 3.15(9) 0.563 3.10(9) 0.386 ns
the grain

Screw withdrawal strength in 150.3(9) 14.648 149.3 (9) 10.879 ns
tangential

e S 53 > o,u(N.mm
S 2 o 2o ) 178.5(9) 16.675 164.6(9)  13.007 ns
Screw withdrawal strength in radial

> (Kj/m?

> (Kifr) 120.3(9) 13.896  110.1(9)  7.217 ns
Toughness

1: The numbers in parentheses indicate the number of samples used

2: ns: not significant
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Table 5- Physical and mechanical properties of walnut woods from this study (last two columns) and from the

literature _
a —~ D ™ :rﬁ
=3 @) Q r:n =
@ & S x
) . 2 = < oS
Sl sas 5 5] o o =
iculari ; S o o = =8
particularity 0% P o & = - NE
@ : = ~ = = @
~ N ~ = W
S 5 2 2 :
[{o)
5 L @ j’_’ g.
fem?®) K axwd!
@ ) S sl 0.62 0.59 0.72 0.506 0.65 0.647 0.71
Dry density
VA $ozS
Fsb SaiS 0.182 0.181 - 0.51 - - -
Axial shrinkage
Fgplast (558 o2 6.2 5.68 - 6.41 - - -
Radial shrinkage
7 les Sais
Figmlas (025 o2 107 8.91 ; 11.11 - - -
Tangential shrinkage
VA $ozS
Caaianle 17.04 14.54 - 17.57 - - -
Volumetric shrinkage
N.MM?) i Coolia
( ) s s 96.23 91.07 99.03 - - - -
Static bending
(N.MM?) sz Jsote
10092 10084 10062.7 - - 10217 -
Modulus of elasticity
N.mm?) &yl 3ee Lid
(N.mm’y U 53150 5 36.07 3247 . . 47.0 - :
Compression parallel
N.mm?) syl oe 42
( ) Ul a5l 5 10.73 9.92 - - - - 13.3
Shear strength
N.mm?) &Ul 3o oS
( ) SUl ol 131.4 124.7 ; ; 89.0 - -
Tensile parallel
N.mm?) SUl yatS
( ) SUl e 3.15 3.10 - - - - -

Tensile perpendicular

e Al N LT
s~\es(N.mm) 150.3 149.3 - - ; . )

Screw in tangential

S L3 o oA oM

selea(N.mm) 1785 164.6 - - - - -
Screw in radial
K/ 2 .
(Kyfm) « > 1203 1101 ] ] ] ] ]

Toughness
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Abstract

The walnut wood is one of the most important wood in Europe, Asia and Iran, which is used
in various industries such as furniture, veneer, and construction due to its high resistance and
texture. In this research, walnut trees from two different geographic locations, one from the forests
in the north of Iran (Noor) and the other in the west of Iran (Shahrkord), were selected. The
physical properties including dry density, basic density, shrinkage, and mechanical properties
including bending strength, modulus of elasticity, compression parallel to the grain, shear, tensile
parallel and perpendicular to the grain, tangential and radial screw withdrawal strength and
toughness were measured using standard procedures as define in 1S13129 and ASTM D143-14.
The moisture content of all samples during mechanical tests was 12%. The average dry density
of Noor and Shahrekord walnuts was 0.61 and 0.57 (g/cmq) respectively. The results of variance
analysis showed that the characteristics and physical properties of these two species were not
significantly different except for dry density, radial, tangential and volumetric shrinkages.
However, due to the higher density of Noor species, it showed higher mechanical strength
compared to the Shahrekord species.

Keywords: Walnut, mechanical properties, physical properties.



