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ABSTRACT

The paper presents the results obtained from experimental researches carried out under exploitation
conditions in order to determinate the qualitative working indices of an equipment used for preparing the
seedbed for heavy soils: the vegetal debris coverage degree and the soil crushing degree, as well as the
energy indices: slipping, traction and fuel consumption, depending on the depth, soil moisture and working
speed.

REZUMAT

Lucrarea prezinta rezultatele obfinute ca urmare a cercetarilor experimentale realizate in conditii de
exploatare pentru determinarea indicilor calitativi de lucru ai unui echipament de pregatit patul germinativ
pentru soluri grele: gradul de acoperire cu resturi vegetale si gradul de maruntire a solului, precum si a
indicilor energetici: patinarea, forta de tractiune si consumul de combustibil, functie de adancime, umiditatea
solului si viteza de lucru.

INTRODUCTION

Conservative soil cultivation works are an alternative to classical soil processing (ploughing) in the
context of current drought-induced climate change. The use of the equipment for processing the seedbed for
heavy soils is an alternative, this equipment being able to process the soils up to depths of 25-30 cm (Budoi
and Penescu, 1996; Constantin et al., 2008).

Under the need to apply conservative tillage, it became widely used the cultivator, an equipment for
conservative processing of soil that can also perform soil crumbling in a single pass (Koloszvary, 2008).

The cultivator can be fitted with active bodies, type notched disks, chisel and levelling; of these types, the
chisel type active bodies are subjected to an intense wear due to the shape that comes directly in contact
with the soil, resulting in a high wear (Constantin et al, 2012). Such equipment for conservative processing of
soil is designed as a complex aggregate, consisting of 4 modules with different active bodies, mounted one
after another so that in a single pass to perform several operations which will ultimately lead to a high quality of
soil processing (Croitoru et al 2016; Vladutoiu L. et al, 2017).

This equipment must be checked and tested from the point of view of stress and strains distribution in the
frame of agricultural cultivators using the finite element method (Biris et al, 2016), of transportation stress of
agricultural implements within laboratory (Matache et al, 2016), respectively of structural and kinematic
analysis of the mechanism deep soil loosening (Croitoru et al, 2017), so that to enhance the performance of
cultivators’ working bodies (Biris et al, 2017).

MATERIALS AND METHODS

The experimental researches for the determination of the qualitative and energetic indices with the soll
processing equipment (seedbed preparation) in a conservative system, were made in the Zerind locality,
Arad County (Fig. 1), about 12 km away from Chisinau Cris, on an area of about 30 ha, using a 250 HP
tractor (Fig. 2). In order to determine the experimental data, a National Instruments acquisition system,
tensometric marks, humidity meter, penetrometer, stopwatch, fuel consumption meter, furrowmeter, metric
frame, 100 kg scale, bags and milestones were used (Uceanu et al, 2008; Viadut et al, 2012).
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Google Earth

Fig. 1 - Polygon 1 used for experiments (Zerind locality, Arad county)

Fig. 2 - Soil processing equipment working in a conservative system during experiments

RESULTS
e Soil moisture determination

According to the working depth set for the experiments: 5/ 10 / 15/ 20 / 25 / 30 cm, the relative
humidity of the soil (Fig. 3) was determined for these 6 horizons: 0 —-5/5-10/10-15/15-20/20- 25/
25-30cm (Table 1).

Fig. 3 - Aspects during soil determination in the polygon used for experimentation

Table 1
Soil humidity depending on the depth of the horizons
SOIL HUMIDITY [%]
Depth Sample
[cm] 1 2 3 Z 5 6 7 8 9 10 |Average
0-5 17.4 19.6 18.2 17.7 18.4 20.3 20 19 18.1 18.3 18.7
5-10 25.3 28.8 22.9 27.6 25.8 26.7 29.4 27 28.7 25.8 26.8

10-15 37.2 38.9 36.9 34.5 36.8 35.9 34.4 32.8 33.7 31.9 35.3

15-20 21.8 40.8 42.2 39.9 41.7 42.6 43.1 40.5 41.3 42.1 39.6

20-25 38.6 42.3 40.9 415 41.9 40.7 42.2 41.6 42.2 42.1 41.4

25-30 390.1 43 41.2 42.8 42.7 42.7 44.1 40.9 41.3 41.2 41.9
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e Soil compactness determination (resistance to penetration)
The soil compactness was determined, for the working depth of the equipment set between: 0...30
cm, (Fig. 4), Table 2.

<

Fig. 4 - Soil compactness determination (resistance to penetration) in polygon 1

Table 2
Compactness of the soil corresponding to the working depth of the equipment
Depth SOIL COMPACTNESS [kPa]
[em] Sample | Sample ll Sample llI Sample IV AVERAGE
25 1088 3054 1860 3025 2256.75
5.0 1369 2036 2212 2011 1907.00
7.5 1193 3265 1931 3210 2399.75
10.0 1334 4318 1966 4290 2977.00
125 2247 4213 1896 4280 3159.00
15.0 2387 3581 1899 3560 2856.75
17.5 1931 3511 1860 3480 2695.5
20.0 2071 3195 1755 3090 2527.75
22.5 1966 3300 1931 3281 2619.5
25.0 1755 2738 2001 2711 2301.25
27.5 1746 2685 1995 2657 2270.75
30.0 1723 2611 1952 2613 2224.75

Determination of qualitative and energetic indices

e Determination of the vegetal debris coverage degree
This step has been done in order to identify the average values of the existing vegetal mass present

on the soil surface per 1m2, before (Fig. 5) and after the passing of the aggregate, and in order to check how

the cultivator inco ossible of the vegetal debris into the soil (Table 3).
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Existing soil mass on the soil surface (per 1m?) after the cultivator-tractor aggregate has passed
Fig. 5 - Aspects on how to determine the degree of vegetal debris coverage
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Table 3
Determination of vegetal debris coverage degree
A. BEFORE THE PASSING OF THE AGGREGATE
Repetition 1 Repetition 2 Repetition 3 | Repetition 4 | Repetition 5 | Repetition 6 | AVERAGE
(kg/m?) (kg/m?) (kg/m?) (kg/m?) (kg/m?) (kg/m?) (kg/m?)
0.445 0.494 0.364 0.612 0.533 0.481 0.488
B: AFTER THE PASSING OF THE AGGREGATE
Repetition 1 Repetition 2 Repetition 3 | Repetition 4 | Repetition 5 | Repetition 6 | AVERAGE
(kg/m?) (kg/m?) (kg/m?) (kg/m?) (kg/m?) (kg/m?) (kg/m?)
0.034 0.038 0.028 0.048 0.042 0.037 0.0378
Incorporation of plant residues degree
92.36 | 92.31 | 92.31 | 9216 | 9212 | 9231 | 9225
. Determination of soil compactness

This step was done in order to determine how the working parts of the cultivator dislodge and crush the
soil (Fig.6) in order to make a seedbed, as uniform as possible with the smallest bulges (Table 4).
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Fig. 6 - Aspects on how to determine the degree of soil shredding

Table 4

Determination of soil compactness
The grading degree by size [%]

Particle size [mm)]

Sample 1 | Sample 2 Sample 3 Sample 4 | Sample5 Average
>100 8.20 5.90 6.93 8.54 6.23 7.160
>50 66.63 71.64 68.69 72.64 71.88 70.296
>20 22.66 21.02 23.01 23.15 22.88 22.544

e Determination of tractor slipping and fuel consumption

The tractor slipping (Table 5) that occurs when the tractor is towing the cultivator while working is
necessary to calculate the traction power requirement of the power source used (tractor). The average fuel
consumption of the tractor, obtained by processing the 80 ha of scarified land (including double crossings at
the ends of the plot and for turning at the end of the furrow, etc.), correlated with the working width of the
equipment, speed and working depth, allows to determine cultivator productivity, which varies depending on
working conditions: humidity, soil compactness, depth of work, etc. (Uceanu et al, 2008).

Table 5
Slipping of the tractor during the working process with the “DRACULA” cultivator
Slipping [%] [50 m]
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 AVERAGE
left right left right left right left right left right left right
9.50 9.50 9.75 9.50 10.0 10.0 10.25 10.50 10.50 10.50 - -
6.31% 7.54% 11.21% 14.22% 15.23% 10.9%

- Average fuel consumption: 25.81 | / ha

In order to highlight the energetic indices according to the variation of the main working parameters:
depth, speed and soil humidity, experiments were carried out following their variation: traction, slipping and
fuel consumption (Table 6).
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Table 6

depth and working speed, respectively soil humidity

d1[5 cm]; d2[10 cm]; ds [15 cm];
Parameters S.U.=18.7% S.U. =26.8% S.U. =35.3%
R1 R2 R3 |Average| R1 R2 R3 |Average| R1 R2 R3 |Average
Slipping [%] | 6.15 | 6.15 | 6.18 6.16 7.42 | 743 | 7.47 7.44 943 | 9.42 | 9.38 9.41
Traction force
s1=2[m/s] 100.3 | 100.8 | 100.1 | 100.4 | 108.9 | 101.2 | 105.8 105.3 119.2 | 114.3 | 116.7 | 116.73
Tr [daN]
7.2 fkm/h] Fuel consumption
[Vha] o 598 | 6.02 | 6.03 6.01 10.44 | 10.42 10.4 10.42 13.13 | 129 | 12.73 | 12.92
Slipping [%] | 6.26 | 6.26 | 6.23 6.25 7.49 | 749 | 7.49 7.49 9.51 | 9.49 9.5 9.5
Traction force
$2=25[mf5] T, [daN] 102.48 | 102.89 | 101.96 | 10244 | 110.22| 105.77 | 107.46 | 107.82 11895 | 121.35| 119.24 | 119.85
9 [km/h] : :
Fuel consumption
liha] 6.12 | 6.12 | 6.18 6.14 |10.35| 10.31 | 10.33 | 10.33 | 12.72 |12.81| 129 | 12.81
Slipping [%] | 6.36 | 6.32 | 6.34 | 6.34 | 758 | 7.58 | 7.55 7.57 95 | 951 | 955 | 952
Traction force
s3=3[m/s] T, [daN] 103.95|104.12 | 103.98 | 104.02 |112.87| 11156 | 111.21 | 111.88 | 122.33 | 12401 | 121.89 | 122.74
108 fkmfhj Fuel cionwm ion
[I/ha]pn 6.26 | 6.26 | 6.23 6.25 |10.24| 10.22 | 10.26 | 10.24 | 12.73 | 12.74 | 12.72 | 12.73
Slipping [%] | 6.48 | 6.49 | 6.5 6.49 | 7.67 | 7.67 | 7.64 7.66 952 | 953 | 951 | 9.52
Traction for
s4=35[mfs] aﬁt%al\?] € | 10521 | 106.03| 10432 | 10519 | 11434 | 11488 | 11398 | 11440 | 12233 | 12401 | 12189 | 12274
126 fkmhj Fuel oronsum ion
[I/ha]pn 6.36 | 6.37 | 6.35 6.36 | 10.13 | 10.13 | 10.07 | 10.11 | 1261 |12.71| 1251 | 12.61
d4[20 cm]; ds [25 cm]; ds [30 cm];
Parameters S.U. =39.6% S.U. =41.4% S.U.=41.9%
R1 R2 R3 |Average| R1 R2 R3 |Average| R1 R2 R3 |Average
Slipping [%] | 11.07 | 11.09 | 11.08 | 11.08 | 14.3 | 14.1 | 13.9 14.1 15.07 | 15.08 | 15.12 | 15.09
Traction force
s1=2[mis] T, [daN] 118.72|121.21|124.54| 121.49 [123.51|126.17 | 127.32 | 125.67 | 128.85 |129.04| 129.65 | 129.18
r
7.2 [km/h] E el consumption
[ha] 25.42 | 2544 | 25.4 25.42 | 21.67 | 21.67 | 21.64 21.66 26.1 26.1 26.1 26.1
Slipping [%] |11.16 | 11.16 | 11.16 | 11.16 |14.19| 14.19 | 14.16 | 14.18 | 15.19 |1521| 152 15.2
Traction force
S2=25[mf5] T, [daN] 120.75|124.33|125.04| 123.37 |131.52|130.26 | 132.2 | 131.33 | 139.12 |138.62| 137.52 | 138.42
9 [km/h] - .
Fuel consumption
[i/ha] 17.6 | 17.52 | 17.56 | 17.56 |21.42| 21.42 | 21.45 | 21.43 | 25.81 |25.83 | 25.82 | 25.82
Slipping [%)] |[12.27 | 11.27 | 11.24 | 11.26 |14.25| 14.27 | 1429 | 1427 | 15.28 |15.27 | 15.29 | 15.28
Traction force
s3=3[m/s] 127.55|126.89(|128.19| 127.54 |136.95|137.53 | 135.88 | 136.79 | 143.62 |145.52| 146.06 | 145.07
Tr [daN]
10.8 [km/h] :
Fuel consumption
Vha] 17.49 | 175 | 1745 | 17.48 |21.33| 21.32 | 21.34 21.33 25.69 | 25.69 | 25.72 25.7
Slipping [%] |11.35|11.35|11.32 | 11.34 |14.33| 14.33 | 14.33 | 14.33 | 1536 |15.36 | 15.33 | 15.35
Traction force 130.14|131.56|130.61| 130.77 |140.56|142.06 | 141.32 | 141.31 | 151.69 |154.32| 152.54 | 152.85
4=35[ms]| T, [daN] ' ' ' ' ' ' ' ' ' ' ' '
12.6 [km/h] | Fuel consumption
[/ha] | 14.4 |14.41|14.45| 1442 |21.28| 21.27 | 21.223 | 21.26 25.6 |25.63| 25.63 | 25.62

s-speed; d-depth; S.U.-soil humidity; R-repetition

31




Vol. 55, No. 2 /2018

Tr[daN] Speed: 7.2 km/h; depth: 15 cm; sample 1
1768: /\
L N ‘;“
160: / \ \/\} ’\ [
o A f \/‘”‘ﬁ
A
q L) \/N/ V \ / u’\
y/ )/\A \ " X
100 1™ AR i /\/ 4ol
i \J V ] \
80; \J { U
JUNN U Y NS U PN NUE P PR EUUR WY PR SUUE P IR OUN |0

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

viteza - 7,5km/h, adancime- 15cm, nr. proba - 1

[ Marker [ Max [ Min [ ¥ Mean |
[————[es [s235 [ 1192 |

Speed: 7.2 km/h; depth: 15 cm; sample 3

A

\ /0» \/ /

7 B\ \

70 E

PR =i N W YA R W T YN EN WY Y HR R Y R W
753 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 436

2R
RS
i e e = e B B B L B R
NI
e
_—
—
= ||
<

Time (Seconds)

Speed: 7.2 km/h; depth: 15 cm; sample 3

[[Marker [ Max [ Min [ Y Mean |
| ———— w13 [ 6109 [ 67 |
Tf [daN] Speed: 7.2 km/h; depth: 10 cm; sample 2

T
- 7 ‘\/ \ f\ ’L/\j} \\ \/W\\){\ /,/ U\\/ / W/W
W N i,

| y V\‘N ,\/‘“/

(L —|

60
/ !
U VR VY VR VY N YN P Y YRR P NN Y PV VR VN PR O O
523 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 47.82
Time (Seconds)
Speed: 7.2 km/h; depth: 10 cm; sample 2
[ Marker [ Y Max [ Y win [ Y Mean ]
————— @ IEE [0z |
Tt [daN] Speed: 7.2 km/h; depth: 5 cm; sample 3
158
150
145
140
135 /

130

A

125
120

115 E\ / “ \'ﬂ\ /
mE f\ VL
i “‘v"\\m

% { |
85 v
80 y
75
70
65
60.06

/ |

B s o s e e e P e et e

12 14 16 18 20 22 24 26 28 30 32 34 36 38.59

| /\/\/\
: \ﬂ/v W/ Uv\/

Time (Seconds)

Speed: 7.2 km/h; depth: 5 cm; sample 3
[ Marer [ max [ in [ ¥ Mean |
T [s00s T3 |

INMATEH:-- dqu‘adthat cgmmthq

Tr [daN] Speed: 7.2 km/h; depth: 15 cm; sample 2
w |- | /\\ J[\

r [ \ [ |

w p i f/ \ /\/ f\

\
=t
LR URYR AR A AR

LI B = e

A \
. \ ey
_ ¢
S 1O PO N N HY P Y PO PO PO PR PR T I Y PO PO PO
32.66 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68.6
Speed: 7.2 km/h; depth: 15 cm; sample 2
viteza - 7,5km/h, adancime- 15cm, nr. proba - 2
[itmiar [ Tvwn [¥ven \
] [so% [ |
Tt [daN] Speed: 7.2 km/h; depth: 10 cm; sample 3
1491 £
145 £
140 ;/\ /\ /
135 ;/ /\ i //\\

JANST S

, \ /
125 E f |
120 ; \ | \ /\ \
nE e
05 E- \ f | - V\ | \ A
100 F- f\ \ aN, \/\
9% E / v [ |
: | : \ \ AR
nE \ (RN
- !
S SO P LY P O O P R Y
12 14 16 18 20 22 24 26 28 30 32 34 36 38.59
Time (Seconds)
Speed: 7.2 km/h; depth: 10 cm; sample 3
[orer [Viter [vim T ean |
[ [w IED [ess |
Tf [daN] Speed: 7.2 km/h; depth: 10 cm; sample 1
176.4 (
160 \

140

120

\

100

AT
p \\ W (W} /\ f‘ . N W/
f \) \\ J\} \ L 1\\/
V ‘V \\/

80

LS S L L B B

Lol doddedeede o o oo oS
65 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4972

Time (Seconds)

Speed: 7.2 km/h; depth: 10 cm; sample 1

[ Marker [ ¥ Max [ win [ Y Mean ]
[ ————— s [ 5953 [ 1058 |
Tt [daN] Speed: 7.2 km/h; depth: 5 cm; sample 2
162.8
140

120

100

TR R N NWW NN N0 N A NTw N FUu S S S Ay s v i e
523 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 4666

3584

Time (Seconds)
Speed: 7.2 km/h; depth: 5 cm; sample 2

[ arker [ Max [ win [ Mean |
[———— [ees [EX] [ 1008 |

32



Vol.

55, No. 2/2018

INMATEH:-- dq ricultural cgnqmcmmq

Tt [daN]

155.4

Speed: 7.2 km/h; depth: 5 cm; sample 1

140 [— ~”

N ‘\ |

o A

moi/ | /\ \A‘(A\ “\ {\ ‘Ay /‘}\ /‘ \ | f
ALl i

80 ; \\ H \/ o

60 — V

L |
“ rm WY FWY N NWH FWY N WY A W W W W W N FHOY N A N i )
523 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 36 40 42 44 4660

36

Time (Seconds)
Speed: 7.2 km/h; depth: 5 cm; sample 1

it Tvu Tviim [Vien |
e EX [ ]

CONCLUSIONS

Soil humidity and compactness are two very important factors that have a great influence on the data
obtained while determining the qualitative working or energetic indices of the “DRACULA” cultivator,
because any variation of one or both of these factors leads to variations in measured data, as a result
of the experimental research and implicitly of the obtained results.

That is why it is very important that the qualitative and energetic indices determined for the tractor unit
+ DRACULA cultivator to be accomplished within a short period of time (maximum 3-4 days) on the
same site (plot), and also, during this experimental period no variations were accepted (precipitations)
because they have the ability to change the input parameters (soil humidity and compactness) and
therefore the measured output data will not be comparable to those measured prior to the occurrence
of these improper conditions.

The experimental researches presented in this report respected these conditions and by analysing the
data obtained it is observed that:

soil humidity determined on 6 horizons (0 -5/5-10/10-15/15-20/20- 25/ 25 - 30 cm),
corresponding to the working depths previously defined, varies with depth, growing with it;

the soil compactness (penetration resistance) for the depth of 0 + 30 cm (the maximum working depth
of the cultivator) increases with the depth (not uniformly due to the inhomogeneity and unevenness of
the soil) reaching a maximum of 12.5 cm, after that it decreases continuously, (in these horizons the
humidity is higher and the sail is not as rough);

the vegetal debris coverage degree of the soil after the passing of the aggregate (incorporation of
vegetal debris into the soil) by the active parts of the "DRACULA" cultivator is very good (92.25%),
since this equipment does not overturn the soil;

the soil grinding degree made by the "DRACULA" cultivator has a comparative value with those made
by the other seedbed preparation equipment (disc grabs, tines, etc.), the results obtained with this
equipment were made on a land that has been unprocessed for 20 years and scarified, so under very
difficult working conditions; unlike conventional bedding equipment, this cultivator is normally used
directly in non-terrain (conservative soil treatment system);

among all the determined energetic indices, the slipping and tensile strength (for different working
speeds and depths, respectively humidities) had increasing values with increasing working depth and
humidity, respectively working speed, but fuel consumption decreased with the increasing of the
working speed and increasing of the working depth, while soil moisture had higher values.

ACKNOWLEDGEMENTS

This work was supported by Grant of the Romanian National Authority for Scientific Research, CNCS,

UEFISCDI, PN-IlI-P2-2.1-BG-2016, Project number: 78BG/2016, SC Artecom SRL upgraded competences
through deep soil tillage machinery optimization.

33



Vol. 55' No. 2 /2018 |NMATEH'-‘{;>4qua1(t«ml: cgmmwxmq

REFERENCES

[1]

(2]

3]
[4]

[5]

[6]

[7]

(8]

9]

[10]

[11]

[12]

Biris S.$t., Maican E., Vladut V., Bungescu S.T., Ungureanu N., VIadut D.l., (2016), Stress and strains
distribution in the frame of agricultural cultivators using the finite element method, Proceedings of the
44% |nternational Symposium on Agricultural Engineering "Actual Tasks on Agricultural Engineering",
pp.111-118, Opatija / Croatia;

Biris S. $t., Ungureanu N., Gheorghita N. E., Maican E., VIadut V., (2017), Theoretical research on
enhancing the performance of cultivators working bodies, Proceedings of the 45 International
Symposium on Agricultural Engineering "Actual Tasks on Agricultural Engineering”, pp.121-130,
Opatija / Croatia;

Budoi Gh., Penescu A., (1996), Agrotechnica, Ceres Publishing House, Bucharest / Romania;
Constantin N., Cojocaru I., Pirna I., Nitescu V., Leu 1., (2008), Independent disc harrow for the stubble-
turning and prepared the germinative bed, on all soil types, for the tractors designed tractors
120+220HP, SCIENTIFIC PAPERS (INMATEH IIl), pp.139-143, Bucharest / Romania;

Constantin N., Irimia D., Persu C., Cociu A., Atanasov At., Usenko M., (2012), Experimenting the
multifunctional machine to worked - MATINA, INMATEH — Agricultural Engineering, no. 1/2012, vol. 36,
pp.5-12, Bucharest / Romania;

Croitoru St., Marin E., Badescu M., Vladut V., Ungureanu N., Manea D., Boruz S., Matei Gh., (2016),
Agrotechnical and energetic characteristics of new designed subsoiler, Proceedings of the 44t
International Symposium on Agricultural Engineering "Actual Tasks on Agricultural Engineering",
pp.165-176, Opatija / Croatia;

Croitoru St., Vladut V., Voicea I., Gheorghe Gh., Marin E., VIadutoiu L., Moise V., Boruz S., Pruteanu
A., Andrei S., Paunescu D. (2017), Structural and kinematic analysis of the mechanism for arable
deep soil loosening, Proceedings of the 45" International Symposium on Agricultural Engineering
"Actual Tasks on Agricultural Engineering”, pp.207-216, Opatija / Croatia;

Koloszvari C., (2008), Studies and research on the optimization of constructive and functional
parameters of a disc harrow for high power tractors, PhD thesis, Transilvania University of Brasov /
Romania;

Matache M., Voicu Gh., Vladut V., Voicea I., Persu C., (2016), Simulation of transportation stress of
agricultural implements within laboratory, Proceedings of the 44" International Symposium on
Agricultural Engineering "Actual Tasks on Agricultural Engineering”, pp.119-128, Opatija / Croatia;
Uceanu E., Bolintineanu Gh., Voicea I., Matache M., (2008), Research regarding the determination,
gualitative and energetic indices of the soil works, in the conditions of using the new tractor-agricultural
machinery aggregates, SCIENTIFIC PAPERS (INMATEH IIl), pp.87-93, Bucharest / Romania;

Viadut V., Matache M., Nicolescu M., Biris S., Paraschiv G., Voicu Gh., Danciu A., Persu C., (2012),
Assisted Testing of Biotechnical Systems, Terra Nostra Publishing House, lasi / Romania;

Vladutoiu L., Cardei P., Vladut V., Fechete L., (2017), Modern trends in designing and selecting the
machine/equipment for deep soil tillage, 16™ International Scientific Conference “Engineering for Rural
Development”, pp.1415-1420, Jelgava / Latvia.

34



