Juaol! duieola
Gibibidlg a8yl dunlS

Celao dndual! sliall Gifsal! dadal JSG & ganll cod wali
dhddl] pdddl 49l domig

du| 3 3d) Gidldllg opilSl

| it

i llfdu dbf Jals.a

3 it

22024 21446



AN Al

sduadAl)

) gl el e anall £53g &hall dejung Auill dnes il Gl Aadal) cual
t Ol yan Al Cadiy L las giadll lead) Cilall 218

Ayl sl Ehaall Aaled doglhaall cilubially slad¥) cufn ciled ¢ gV dlayal)
55all Clalgadl (ks st ehal 5 dwds cgll g @Dl aeall £53 panTy clgasiad
dayh alaaiul GlalgaV) el alead (gaa ddjrag Hlaall Ghaall dala) Goare goi e
.(Inventor) gl sassdll paliall

daiadl sl Gl dalal Jae 5ol lin andi el L 5 0 Lol Al sl
PDa e il oY) Cydise (ans Ay Luldll Ebaall dalal ae lglies Llaa
2 AV Jalgall Lgd caadic) Lolae Lot o)yl

o Uae prad) , aldl) Gusiee sleall Shadl dalul Gue ggi aland
¢ dph L5) LAl gl Gugiaarg dely/oS (511 ¢ 3.56) dulal) dejull (pugiveass
Mea¥l s ciled Ally dugyaall cliall o Jalgall 028 il (aa dadyas - (Aunye 5
Al Gas b Jealall ual) ¢ Al adal) Aol dad ST sy DLl (35 ¢(g)kal
sl Pl dolas o(Pafpme 5 e ks 2y ) Al S sac) Lhall sglas
el 8ol Jlaill

Chll daals d daely3l Joaall (aa) 3 (2023) o)l ausall (8 Lopanll s
(RCBD) 4L\ 4ilsdall cile Undl) apacad aladiiadly . 16< < dailas — dasall oliad —
Ll gl Ayl Z 1N Crumnad 3 o) Ko EDy  dbdie — dadia) #lsN) ol
(5-11 ¢ 3.56) Cusiea dualel) dejull Lglll ~1sNly (aaode = Lod) (pnigivea
Ongias il Gladl dalel Gaes gail Cracmd Ll cad Ny delu/sS
L) aamiall (K50 HLaa) s D abaal) Al i 3 L (L piaall (gadanll)

Pl o3 ik oo lgde Jseanll & ) &30 pal S Lads



AN Al

il algaVls Al slga¥) e J< dad el i) Gl dalad s
il

JSEI 2y 2Ol O35 e IS e a8 ele] 3 Ligina (Liphall) Ll i
aaiall) L5l s (8 ¢ Gl Bee (& dualall puilly dualal) adal) Al dad
Jadl)l (el Pt Joles 30 IS el i ollac] & Lgiea cisin 2 (
el Belas

(3.56) Al all ZualeY) dejull ciighn 28 Ahall ZueleY) dejpuell Lualls Ll
Augly daddy ¢ IS s 2Ol O35 e IS ef ai olac] (8 Ligina delu/aS
Ll all Dl dejpudl ciigsn law  Elall jglaeg  Laldll sl
Coall Bae b dealall juall e IS8 el ad ollae) (b Lisies delu/aS(5.11)
eI 8o leSy (i) Gyl Plaiad) Jalaas ¢

Jinads b Ligine daiadll Cilaall dalil coi 3 Elpaall dalad ¢ ol Ll Ll
5eliSy (Jrdll (myall Pl Jalea 5 (Aaalall adall Lgly daid e JSI e o8
JSB e UKD el a oy Ugins dpadil] Saall dalad clgin a8 colaY)
Al selias call ae 8 Jealall jills cAala)

Cigs A Shall Lula¥) dejudly Ll gg on S Jalall daly Wl
dag lac) b Lsiee (&) ) L) po delu/aS (5.11) &hall £uale¥) depud)
Wl Gae b daalad) il e

dal) cign ai (Ghaall dalad gaig Ll gy om S Jalal Gl
ol e JSU el o ellae] (G Lsiea (Adall) N ae dalil Gl
Al el ¢ Gl Gee b dealal)

Cigri a8 Ghaal)l dalul gaig A Shall dule¥) dejudl ou S Jalsl Ll
ad elac) 8 Lsine detiadl) Shadll dalul pe deli/oS (3.56)40leY) de e
Bhall GalaV) dejul) cigi cpn B LAl adal) Ll ded G el Lo
5elil ad o) elac) (b Lgien daiadll Shadl) dalid ae delu/sS (5.11)
LY



-

AN Al

dalil ggis Bhall Lule¥) dejully L5l gg o SOEN Jalnll el Ul
ahall Al dejud) vie piadll Gl dalul o Jalall s a8 (Gl
LIV Bl el i oy Ligias (dpaiall ) L5l g3 b delu/oS (5.11)
i (53 nge (gyiaa Daliy) el dinas o ccliall o Jala dalls Ll
cJdl) (el Plaid Jalaag sl 5eUS (u snh

Jull (pad) Platd dalas o oo i (63 Gl (gpinn Laliyy) el Ll

Alal) g8 gl



Summary

Summary

The effect of soil texture and metal type on the value of inclination angle
of a locally manufactured chisel plough shares was investigated. The study was
carried out in two phases:

The first phase: It included establishing the required dimensions and
measurements of the plough shares to be manufactured and determining the
appropriate metal type. At the same time, a theoretical analysis of the stresses
affecting the metal type of the plough shares and its tolerance to those stresses
was carried out using the finite element method in Inventor software. The
plough shares were manufactured according to the dimensions and
measurements.

The second phase: A field evaluation of the work efficiency of the locally
manufactured plough shares, comparing it with the traditional plough shares and
studying some field performance indicators by conducting a practical
experiment in which the following factors were adopted:

The use of the type of metal of the plough shares at two levels
(conventional and locally manufactured), two levels of forward speed (3.56 and
5.11) km/h, and two levels of soil texture (clay soil and loam soil). The study
examined the influence of these factors on the studied traits, which included:
stress, shares wear, percentage change in angle of inclination, change in depth,
tillage appearance (number of clods with a diameter of more than 5 cm/m2),
working width utilization coefficient, and performance efficiency

The experiment was carried out in the agricultural season (2023) in one of
the agricultural fields in Zab and Hawija districts, Kirkuk governorate. A
randomized complete block design (RCBD) was used with a split-plot design
with three replications, where the main plots were allocated to soil texture at
two levels (clay and loam), the secondary plot were allocated to forward speed
at two levels (3.56 and 5.11) km.h™ and the sub plots were allocated to the
metal type of plough shares at two levels (conventional and locally
manufactured). The treatments were compared according to Duncan's multiple
range test.



Summary

The following are the most important results obtained by the study:

The traditional plough shares recorded the highest value for the maximum
stress, principal stress and deflection.

Soils (clay) were significantly superior in giving higher values for shares
wear, change in inclination angle value and change in ploughing depth,
while soils (loam) were significantly superior in giving higher values for
working width utilization coefficient and efficiency of performance.

For the forward speed of the plough, the forward speed of the plough
outperformed the front speed (3.56) km/h was significant in giving higher
values for share wear, change in inclination angle value, and tillage
appearance, while front speed (5.11) km/h was significant in giving
higher values for change in ploughing depth, working width utilization
coefficient and efficiency of performance.

As for the type of plough shares, the manufactured plough shares were
significantly superior in recording higher values for change in inclination
angle value, working width utilization coefficient, and performance
efficiency, while the traditional plough shares were significantly superior
in recording higher values for share wear, change in ploughing depth, and
tillage appearance.

For the two-way interaction between soil texture and forward speed, the
forward speed of the plough (5.11) km/h with clay soils was significantly
higher for change in ploughing depth.

As for the triple interaction among soil texture, forward speed and plough
share type, the interaction between plough share type at forward speed
(5.11) km/h and soil texture (loam) was significantly higher for higher
values of performance efficiency.

As for the correlation between attributes, the highest positive significant
correlation with direct proportionality was recorded between performance
efficiency and working width utilization coefficient.

The highest negative significant correlation was found between the
working width utilization coefficient and the inclination angle.
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