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Table 1. Dimensions properties of scolymus

e il

et s 2 RS e Sl Lo o2
CV (%) gé?/?g,{?gﬂ Min Max  Average Property
mm
15.26 20.76 93.66 163.66 1354 mm) J=
(Length)
mm) .
5.32 1.13 19.14  22.98 21.2 ( ?""9’9
(Width)
mm) Culses
7.32 1.45 1712 2231 19.8 ( _) 2
(Thickness)
mm a Sl ab
5.53 2.12 32.04 42.36 38.3 ( )‘;“M“’“&_“ -
(Geometric mean diameter)
mm) > Kl Lad
11.30 6.65 4428  68.87 58.8 ( )‘f ""g_‘ ~
(Arithmetic mean diameter)
r
22.94 16.86 3859 93.24 73.48 Q0 ¢~

(Mass)
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Table 2. Physical properties of scolymus

g 5 Srs R Lo
CV (%) Standard deviation Min Max Average Property
3
mm
22.70 17.03 3960 9497  75.01 (MM
(Volume)
rmm®) s
0.7 0.0068 0.95 0.98 0.97 @ ) B £~
(Density)
%) -
13.92 0.039 0.23 0.38 0.28 o _*’:’s
(Sphericity)
mm? omlos
10.87 502.52 3223.63 5635.64 4619.75 ( ondes
(surface area)
Le ) G
20.62 0.033 0.11 0.24 0.16 s

(aspect ratio)
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Figure 3. Moisture content wet based scolymus
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Table 3. Scolymus mechanical properties during static load in bending test

Lae ol il . e st 3 S Sl ol
e N )ét “:’: PSS A oS ;’T > ’:5 ”T ”:.y
andar . colymus mechanical properties
CV% deviation Min Max Average in bending test
(Gpa) szl J sk
9.97 0.00034 0.00291 0.00386 0.00341 -
(Modulus of elasticity)
(N) S o sl o3 3,80 Sl
18.69 7.76 28.12 52.04 41.5 (maximum force necessary to of bending
Scolymus)
Y S Sl 4 Ol 8 e delnil S
15.52 68.96 31123 52013  444.29 (N.mm) o sl
(Work done to achieve maximum force
necessary to of bending)
(MM ,5 Sl Jles! ol K5 S8 a5
22.10 4.18 13.07 26.13 18.91

(Scolymus deformation when applying
maximum force)

sl o 03,51 ¥ sl 55 5 s s Skl ad (158 L e S SO ol
SRS Caglin 035 35 ews0li oS w3 5 AVA RS sl oY S ST 0L
el olS ol sl S e 5 Bl 5s Jsb glalsUl sy Ly a4 Ceglie pl 5 Bl e B &
S S Caslie Sl ol 5 Sl Sl Sl 5 00 e tilen 3 oKs s IS8
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DS & S Jgams oS Caglie 5 Do p s om0l 5 e3s oS sl 3P oS dode
o3lil 3550 K5 o 5 p Cad 3 K8 SOl ol ) edel st el LEL o S 5

-’]‘;)\)5 d}.,a:u é)jb.éél.«hmb-)ls

Yo



O)e2 g Sy ol doal

S 3 (Sl 4 (1380 e K S ol —E Jgar
Table 4. Mechanical properties of during static load in Scolymus testing shearing
s Sl u S Sl Sir e 53 S SGSe ol

Slyads 2 Standard d G P Scol Mechanical fi f
andar . colymus Mechanical properties o
CV(%) deviation Min Max Average Y in shear tes? P
N/mm?) s, J
29 0.00058 0.0016  0.0025 0.002 st dade

(Shear modulus)
(N) K5 2 sl o3 38 Sl
9.49 7.88 59.87 9134 8290 (maximum force necessary to
Shearing Scolymus)
N/MM?) s s gl

12.07 0.0025  0.0008 0.0081  0.0207
(Shear strength)
35 S Jleel a3 5y IS8 o
23.01 4.408 1009 2415  19.15 (mm)

(Shear deformation during the
application of maximum force)
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Table 5. Hydrodynamic properties of Scolymus

O s e S S Ot oSl S Salus gl ol
N Standard - " . Hydrodynamic properties
0
CV(%) deviation Min Max  Average of Scolymus
S) ST O 55 RS 0l W 0oy
12.84 0.6 3.65 521 4.67 (rise time Scolymus in the
water column)
m.s™ - g
135 0.0027 0.018 0.024 0.02 (limit Speed)
imit Spee
N) gl 55,9
11.82 0.11 0.82 1.1 0.93 S5 3

(Flotation force)

S 5 4

5 G a3 db g e Sl b gl Kl e o ol Sl edel Csa =W
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Abstract

Background and objectives: Scolymus is one of the most abundant plants of
mountainous regions of Iran, which has attracted the attention of consumers. In
Iran, more than 17 percent of the food produced is lost during various stages of the
supply chain. Its prevention requires the knowledge of physical, mechanical and
hydrodynamic properties of agricultural products. Information on physical,
mechanical and hydrodynamic properties of Scolymus can be helpfull in designing
machines, transferring, separation, hydraulic grading, washing, quality inspection,
preservation and processing which in turn reduce crop losses and increase
efficiency of operations during processing.

Materials and methods: In this study, some physical, mechanical and
hydrodynamic properties of Scolymus were measured in three replications under
standard conditions. The physical properties including length, width, thickness,
geometric and arithmetic mean diameter, mass, volume, density, sphericity, surface
area, aspect ratio and moisture content on a wet basis were measured. The
mechanical properties of the samples during shear and bending (break) of
Scolymus from the middle of its length were measured by Instron machine
Zwick/Roell under required standards. The hydrodynamic properties for scolymus
transferring, sorting and grading were carried out by water.

Results: | terms of physical properties, length, width, thickness, mass, volume and
geometric mean diameter had a direct relationship while density had inverse
relation with the size of the Scolymus. Shape, size, volume, surface and density are
important physical properties determining the design of a specific machine or in
analysis of obtaining behaviors in transporting materials. For mechanical properties
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in bending test, elastic modulus, maximum force needed to bending Scolymus,
work done to achieve maximum force needed to bending and deformation in order
to apply maximum force were 0.00341 GPa, 41.5 N, 444.29 N.mm and 18.91 mm,
respectively. In shear test, shear modulus, the maximum force needed to shear
Scolymus, shear strength and shear deformation when applying maximum force
were calculated as 0.002 N/mm? 82.9 N, 0.0207 N/mm?, 19.15 mm, respectively.
Information obtained from the mechanical properties of Scolymus in shear and
bending tests can be used by Scolymus processing factories. Hydrodynamic
properties of Scolymus including the rising time in the water column, average limit
speed and average flotation force exerted on Scolymus in the water column was
obtained as 4.67 s, 0.02 m/s and 0.93 N, respectively. The density of Scolymus was
lower than water and as a result, it can be graded and transmitted hydraulically
without any damage.

Conclusion: The data obtained from this study can be applied for designing and
optimization of process equipments, transport, sorting and packing of Scolymus.

Keywords: Scolymus, physical properties, mechanical properties, hydrodynamic
properties.
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