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o ABSTRACT o

This research was conducted in February 2025, in safita area, tortuous

governorate, 300 meters above sea level. This research aims to make modifications

to specifications of mechanical dynamometer which was previously designed in
order to measure tensile force on hard soil using this device.

This was done by making modifications on the main part of this device
which is the tensile spring, the measuring is done according to its elongation during
work.

Two different spring wire diameters were used for two different types of
spring materials, with each modification resulting in anew spring. these
modifications were then modeled on Solid Work program by applying the calculate
stresses at the studied working conditions, comparing the failure stress with the
yield stress for each spring,and selecting the best one for these conditions.

Then, test the machine after each modification for measur the forces on
three hulled plough on hard soil with moisture25, then, comparing the modeling
and experimental results and choose the best design that is agreed upon by the
modeling and experimental .

Both the experience and modeling results showed that as the diameter of
wire-section gets taller and changed the type of material, that spring is made of,
from ck67 to90Mnv8 ,the spring ability to withstand tensil forces is ingreased.

The elongation was greater at wire diameter 8 mm for both types of
materials,and we saw failure stress,making it unsafe to operate, at diameter 12mm
the elongation was lower, but the failure stress appeared for the first material and
not for the second,so it is preferable.

When comparing the modeling results to practical results, in each case

It was observed that the percentage of differences between the experimental
and practical values in this case (diameter 12mm with the first type of material,
8diameter with the second type of material) was 11% and this percentage is
considered high, but when using the diameter 12 mm and the second types of
material, the percentage of differences between the practical and modelling values
was 6% Therefore, the second type was the most appropriate design.
Key words:, dynamometer ,tension springs, tensile force.

*Postgraduate student,Department of agricultural mechanization, faculty of Technical Engineering, Tartous
university, Tartous,Syria
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Properties Tables & Curves Appearance CrossHatch Custom Application Dsta Favorites Sr ¢

Material properties
Materials in the default library can not be edited. You must first copy the material
to a custom library to sdit it.

Model Type: Linear Elastic Isotropic ~ [ save model type in library
Units: Si - N/m~ 2 (Pa) e

Category: [ k&7 l

Name: | k&7 '

Default failure Max von Mises Stress ~

criterion:
Description:

[
source: | |
l

Sustainability: Undefined Select...
Praoperty Value Units
Elastic Modulus 2.7e+11 N/mAZ
Poisson's Ratio 0.3 N/A
Shear Modulus S8-10 N/mAZ2
Mass Density 7850 kg/m~3
Tensile Strength 800000000 N/mAZ
Compressive Strength N/m»~2
Yield Strength SoO000000 N/mAZ
Thermal Expansion Coefficient | 1.15=-05 K
Thermal Conductivity 4as W/AImMm-K)
Specific Heat SO0 I/ kg-K}
Masterial Damping Ratio N/A

CK67 Ladill sala ciliual ga :(¥) Jodd)
Slo (0) Usaall 3 aY Aaimgall Ay suaal) 280 58 Bali Aads dagis (£,Y) JEEY) muagi

von Mises (N/m*2)
1.884e+09
‘ 1,696 +09
1507409
- 1.31%+09
~ 1131409
M 9421e+08
| 7.537¢+08
| 5653408
3.76%+08
1,884 +08

1.0662 +04

— Vield strength; 5,000 +08

mm(A) ki ck67 N gd Gkl o o i) bt Aadad Aol oY) Jed
alila caeliy o S aa ) Jaisd MMA Jhiyy ek 67 ¢ 55 e calill o (3)dSall e Jaady
2 Cyn addadial (S Y il hall Als e b gadil 1 o Qs ey eal1 sl (lis clensen
4o Aidadl) abaell 38 (N Jsiasl O 4iig s
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_ 1.080+09
_ 92726408
| 7.08e+08
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| 5.208e+08
—

_ 3.974e+08

2,649 +08
1,325 +08
3,295 +03

— Vield strength: 5.000e +08

mm() Y) ki k67 (ailld o (s gl Gkt Aadal Aol () JSi

Jalvigy al 45 S Jeatl Sle Gl 0 cadla)) 12mm lad xie 4 (&) I8 e Laadly
el gl G adde Jsid 3 Gl sxie leis 53 sleaY) Rad cala) QS e aa )
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¢ ALl i 003 pe Ageal) i die alidl sdie le 53 dlgaY) Aad Aol Baadl e sl
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o il e g sl 138 LA eans Y 8 i Gy (S5 g saadl) slea) (e B Ll LD salall o3g!
b alea) Jeds LUl
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Properties Tables & Curves Appearance

Maternal properties

CrossHatch

Custom Application Data Favarites Shee *

Materials in the default library can not be edited. You must Tirst copy the material

to a custom library to adit it.

Linear Elastic Isotrapic Save model type in library

SI - N/m ™ 2 (Pa) ~

DIN Steel (Toolmakingl}

30 MnCrv 8

Yield and Tensile Strength vary with material thickne

Defined
Property Value Units
Elastic Modulus 2.1e=11 N/ A2
Poisson’'s Ratio 0.28 nNsA
Shear Modulus 7.9e-10 N/ A2
Mass Density 7610 ka/m~3
Tensile Strength 1230000000 | N/mMm~ 2
Compressive Strength N/ms 2
¥ield Strength 1750000000 | N/m A~ 2
Thermal Expansion Coefficient | 1.1e-05 K
Thermal Conductivity 13 WAm-K)
Specific Heat 440 I ikg-K)
Material Damping Ratio NsA

Mlpaad) o 5elii LS QOMNCIVE 3 sill g 5 cilius) sa 2(0) JSAI

(0) Jsandl g laY Anum gall 5 G sl 220 (5 58 Gubii Aadas il (,1,V) A5V JSSY) <msig

sl el (8,12 mm) Uy

90MNCrV8 3y ¢l ¢ gy maall (il e

von Mises (N/m*2)
28856409
- 25060409
- 2308

L 2019+

8 %8 2 8 8 3 8 @

11236004

— Yield strength: 1.750¢ +09
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