(Populus alba)
( )
(11 : Il )
) ASTM ( D -
()
)
(
(: (% ) (FSP)
( ) (MPa) I (MPa)
mm I (MPa) I (MPa)
I (MPa) | (MPa)
I (KN) I (Kg . m) I (MPa) ! (MPa)
: ( 1 (N/mm) [ (KN) I (KN)
I (MPa) (MPa) () (MPa)
I (MPa) /I (MPa)
(Kg. m /) | (MPa) | (MPa)
( I (grlcm®): (: I (KN) I (KN)
%/ %/ %/ %/

E-mail: mohammadshamsian@yahoo.com






I Populus : )
() [ ( . (alba

(Populus alba) ( )
(Albidae) (Leuce Duby)

()

AéTM D 143
()( )

(working stress)

) ASTM D2555
()(

(bolt) m



D143-83

()(
(/1 )

Windows

(S)
PTL =X —KS

SPSS

) ASTM

IX INSTRON

x|

PTL

() ASTM | D -

( )
D5536 mm
) ASTM

()(

mm
mm

[ ' m * mm

X mm
%
+ %



()

MPa ( )

/ MPa ( )
| MPa( )

MPa :( )
[ MPa:( mm
[ MPa:(/ mm
) I KN
mm /[ mm

| grlcm®:
/ % / % /
% /

%

D245

/
MPa

/

'S
C
()
()
()
() ASTM
%
/
MPa
[ * |
[ *] =/
()
%
/
%
MPa (MOR)

| MPa (MOE)






) (Populus alba)

(

(% )

()

()

%

(MPa)

MOE
MOR

(MPa)

(MPa)
mm
[ mm

) (MPa)

) (MPa)

) (MPa)

(N/mm)

(KN)

(KN)

(Kg.m)

—_— — — — - —







()
()
D
0 . () ASTM
()ASTM D
mm
() D 2555 ASTM
()
()
()
% )_
(
I /
/ MOE /
/ MOR /
/ /




)

(Populus alba) (

(MOR)
(MOE)

mm

)

(Populus alba) (

(MPa)

gr/cm?®

mm

MOE

MOR

/

(ss)

(Stud)




4- American Society for Testing and Materials Annual Book of ASTM Standard Vol. 4-10

2000:

5- 143-83 Methods of Testing Small Clear Specimens of Timber.

6- 245 Practice for Establishing Structural Grades and Related Allowable Properties for
Visually Graded Lumber.

7- 5536 Standard Practice for Sampling of Forest Trees for Evaluating Allowable Properties
for Establishing Clear Wood Strength Values.

8- 2555 Test Methods for Establishing Clear Wood Strength Values.

Abstract






961 Journal of the Iranian Natural Res., Vol. 61, No. 4, 2009. pp. 953-961

Measurement of mechanical and physical properties of Aspen
(Populus alba) for establishing its allowable design values

M. Shamsian”?, Gh. Ebrahimi?, M. Tajvidi® and A. Ghalandar Zadeh*
LPh. D. Student, Faculty of Natural Resources, University of Tehran, I. R. Iran
2 Professor, Faculty of Natural Resources, University of Tehran, I. R. Iran
3 Assistant Prof, Faculty of Natural Resources, University of Tehran, I. R. Iran
* Assistant Prof, Faculty of Engineering, University of Tehran, 1. R. Iran
(Received: 17 November 2007, Accepted: 24 June 2008)

Abstract

Mechanical tests were conducted on matched small clear specimens of populus wood, which is a fast
growing piece. The tests were made by adopting D143-06 specification of ASTM standard. modulus of
rupture and modulus or elasticity, tension parallel to grain and tension perpendicular to grain,
compression parallel to grain and compression perpendicular to grain, shear parallel to grain, cleavage,
hardness, nail withdrawal and toughness of this species were measured. Density and shrinkage rate of
this species were also measured as well. The target for measuring mechanical properties of populus
was to determine its clear wood strength for establishing corresponding design value. In the case of
green state these values were obtained: modulus of rupture 38.1 (N/mm?) and modulus of elasticity
6297 (N/mm?), tension parallel to grain 64.6 (N/mm?) and tension perpendicular to grain 1.9 (N/mm?),
compression parallel to grain 20.1 (N/mm?) and compression perpendicular to grain at limit point 2.0
(N/mm?) and in the 1 mm deformation 3.5 (N/mm?) shear parallel to grain 4.0 (N/mm?), cleavage 27.5

(N/mm?), side hardness 1.5 (KN), nail withdrawal 0.56 (KN) and toughness 2.6 (Kg. m). In the case of
air dried state these values are obtained: modulus of rupture 65 (N/mm?) and modulus of elasticity
8097 (N/mm?), tension parallel to grain 73.3 (N/mm?) and tension perpendicular to grain 3.2 (N/mm?),
compression parallel to grain 34.8 (N/mm?) and compression perpendicular to grain at limit point 4.3
(N/mm?), shear parallel to grain 4.9 (N/mm?), cleavage 42.3 (N/mm?), nail withdrawal 0.43 (KN). The
average physical properties are density (apparent) 0.38 gr/cm® and shrinkage: (radial) %3.2,
(tangential) %5.2 and (volumetric) %8.4.

Keywords: Mechanical and physical properties, Bending, Compression, Shear, Tension, Nail
withdrawal, Density
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