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Sl Units English Units
Machine Parametars Machine Parameters Soil Paramaters
Width Width Range
Implzment units A B c units A B c Fy Fa F3 i ]

MAJOR TILLAGE TOOLS
SubsoilerManure Injector
namow point lools 226 0.0 18 toals 129 0.0 a7 1.0 0.70 0.45 50
30 cm winged point tools 294 0.0 24 tools 167 00 35 1.0 070 045 50
Moldboard Plow m 652 0.0 51 ft 13 00 23 1.0 070 0.45 40
Chisel Plow
5 em straight point tools 9N 5.4 00 foals 2 49 0.0 1.0 085 085 50
7.5 cm shovel/35 cm sweep tooks 107 6.3 a0 toals &1 58 0o 1.0 (.85 0.85 50
10 cm twisted shovel lools 123 7.3 0.0 tools 0 67 0.0 1.0 0.85 065 50
Sweep Plow
primary tilage m 300 19.0 0.0 ft 68 5.2 0.0 1.0 0.85 065 45
secondary tilage m 273 133 00 ft 48 37 0.0 1.0 085 065 35
Disk Harrow, Tandem
primary tilage m 309 16.0 0.0 ft 53 46 0.0 1.0 (88 078 50
secendary tilage m 216 1.2 0.0 it a7 32 0.0 1.0 ] 0.78 ol
Disk Harrow, Offset
primary tilage m 364 18.8 0.0 ft 62 5.4 0.0 1.0 (.68 078 50
secondary tilage m 254 132 00 ft 44 38 00 1.0 0.88 078 30
Disk Gang, Single
primary tillage m 124 6.4 00 ft A 18 0.0 1.0 085 0.78 2
secendary tilage m 86 45 0.0 it 15 13 0.0 1.0 ] 0.78 20
Coulters
smooth o ripple lools 56 27 0.0 toals H 25 0.0 1.0 (.88 078 25
bubble or flute tools 68 33 00 tools 7 30 00 1.0 0.88 078 25
Field Cultivator
primary tilage tools 45 28 0.0 foals % 25 0.0 1.0 085 085 30
secondary tilage tools 32 1.9 00 foals 19 18 0.0 1.0 085 085 25
Row Crop Cultivator
S-fing oW 140 7.0 0.0 rows 80 64 0.0 1.0 (.85 065 15
C-shank ows 260 13.0 00 rows 148 19 00 1.0 (85 065 15
No-till ows 435 1.8 0.0 rows 248 1849 0.0 1.0 085 065 20
Rod Weeder m 210 10.7 0.0 ft 7 30 0.0 1.0 0.85 065 25
Disk-Bedder ows 185 85 00 rows 108 87 00 1.0 0.88 078 40
MINOR TILLAGE TOOLS
Rotary Hoe m 600 0.0 0.0 ft 41 00 0.0 1.0 10 10 30
Coil Tine Harrow m 250 0.0 0.0 ft 7 00 0.0 1.0 10 10 20
Spike Tooth Harrow m 600 0.0 0.0 ft 40 00 0.0 1.0 10 10 30
Spring Tooth Harrow m 2,000 0.0 0.0 ft 135 0.0 0.0 1.0 1.0 1.0 i
Roller Packer m 600 0.0 0.0 ft 40 0.0 0.0 1.0 1.0 1.0 50
Reller Harrow m 2,800 0.0 00 ft 180 00 00 1.0 10 1.0 50
Land Plane m 8,000 0.0 0.0 ft 550 00 0.0 1.0 10 10 45
SEEDING IMPLEMENTS
Row Crop Planter, prepared seedbed
mounted

seeding only ows 500 0.0 0.0 rows 10 0.0 0.0 1.0 1.0 1.0 25
drawn

seeding anly ows 500 0.0 00 rows 200 00 00 1.0 10 1.0 2

seed, fertilizer, harbicides ows 1,550 0.0 00 rows 350 00 00 1.0 10 1.0 ]
Row Crop Planter, no-ill
seed, fertilizer, herbicides
1 futed coulierirow ows 1,820 0.0 0.0 1ows 410 0.0 0.0 1.0 0.96 ng2 25
Row Crop Planter, zone-ill
seed, fertiizer, herbicides
3 futed coultarsirow ows 3,400 0.0 00 rows 785 00 0.0 1.0 (54 ne2 35
Grain Drill wipress wheels
= 2.4 mdrill wicth ows 400 0.0 oo rows %0 00 0.0 1.0 10 10 i
2410 37 m drill width ows 300 0.0 00 rows 7 00 00 1.0 10 10 25
= 37 mdrill wicth Tows 200 0.0 oo rows 25 00 1.0 1.0 10 1.0 25
Grain Drill, no-till

o 1 futed coullerrow ows 720 0.0 0.0 1ows 160 0.0 0.0 1.0 .82 0.7 i

Hoe Drill
primary tilage m 6,100 0.0 00 ft 420 00 00 1.0 10 10 50
secondary tilage m 2,900 0.0 00 ft 200 00 00 1.0 10 1.0 50
Pneumatic Drill m 3,700 0.0 0.0 ft 250 00 0.0 1.0 10 10 50
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¥ Sliss Ol byl il Y g
Parameter Farameater
a b ¢ a b c Rangs"
Machine Type KW fliim it hp hpit hphiton - %
Beler, small rectangular 20 0 107 27 0 124 %
Baler, large rectangular bales 40 0 13 54 0 18 35
Baler, large round {var. chamber) 40 0 11 54 0 13 50
Baler, large found (fie. chamber) 25 1] 18 34 0 22 50
Beel harvester 0 42 0 0 17 0 50
Beet topper 0 T. 0 ) 0 30 0 30
Combing, smal grains 200 ] ag" w8 i 447 50 v
Combing, com 380 ] 16% 448 0 209 30
Caotton picker 0 43 0 0 38 0 20
Cotton stripper 0 18 0 0 08 0 20
Faed mixer 0 0 23 0 0 28 50
Forage blower 0 0 0.9 0 0 1.1 2
Flail harvastar, direct-cut 100 0 11 134 0 13 40
Forage harvester, com silage 60 0 kg 80 0 409 4
Forage harvestar, vilted alfalfa 60 0 40! 80 0 449 4
Forage harvestar, direct-cut 60 0 57 80 0 B.g% 4
Farage wagan 0 0 03 0 0 03 40
Grinder mixer 0 0 40 0 0 49 50
Ianure spreader 0 0 0z 0 0 03 50
Nower, cuitterbar 0 12 0 0 05 0 25
Mower, disk 0 50 0 0 20 0 30
Mower, fiail 0 10.0 0 0 41 0 40
Nower-conditioner, clitterbar 0 45 0 0 18 0 30
Nower-condibaner, disk 0 80 0 0 33 0 30
Potato harvester” 0 107 0 0 44 0 30
Potato windrower 0 5.1 0 0 21 0 30
Rake, side delivery 0 04 0 0 02 0 50
Rake, rotary 0 2 0 0 08 0 50
Tedder 0 15 0 0 06 0 50
Tub grinder, straw 50 0 g4 6.7 0 102 50
Tub grinder, alfalfz hay 50 0 38 6.7 i LL 50
Windrowerfswather, small grain 0 13 ] 0 05 0 40
Jyame Lulph 5 eble el (ondle (b 53 Sslis & o8 WS o il LS 390 bawgia Gl A azgi L ()
Al oo plidlolS Gl ZY- b (Y
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Estimated Total life
Field efficiancy Fiekl spaed life R&M cost Rapair factors
Range Typical Range Typical Range Typical % of list
Machine % k mph mph km/h ki h price RF1 RF2
TRACTORS
2 wheel drive & stationary 12000 100 0.007 20
4 whael drive & crawler 16 000 &0 0,003 20
TILLAGE & PLANTING
Moldboard phow 70-80 85 30-60 45 50-10.0 70 2000 100 029 1.8
Heavy-duty disk 70-80 85 35-60 45 55-10.0 70 2000 60 018 1.7
Tandem disk hamow 70-80 B0 a40-70 6.0 65-11.0 10.0 2000 60 018 1.7
(Coulter) chise! plow 70-80 B5 A0-65 50 65-10.5 80 2000 75 0.28 1.4
Field cultivater 70-90 85 50-80 7.0 80-13.0 1.0 2000 70 0.27 1.4
Spring tocth harrow 70-90 85 50-60 70 80-13.0 1.0 2000 70 027 14
Roller-packes 70-90 85 45-75 6.0 T.0-12.0 100 2000 40 015 1.3
Mulcher-packer 70-80 B0 a0-70 5.0 65-11.0 80 2000 40 015 1.3
Rotary hoe T0-85 BD 8.0-14.0 120 13-225 180 2000 60 0.23 1.4
Row crop cultivator 70-80 BD I0-T0 50 50-11.0 80 2000 80 07 22
Rotary tiller 70-90 BS 10-45 30 20-70 50 1500 80 0.35 20
Row crop planter 50-75 65 40-70 5.5 G5-11.0 a0 14500 78 0.32 21
Geain dril 55-80 70 40-70 5.0 65-11.0 80 1500 75 032 21
HARVESTING
Com picker sheller 60-T5 65 20-40 25 30-65 40 2000 T0 014 23
Combine 60-T5 65 20-50 30 30-65 50 2000 60 012 23
Combine (3P} 65-80 70 20-50 a0 30-65 50 3000 40 0.04 21
Mower 75-85 B0 30-60 5.0 50-10.0 80 2000 150 045 1.7
Mower (rotary) 75-90 B0 50120 70 80-19.0 110 2000 175 044 20
Mower-conditioner 75-85 B0 30-60 5.0 50-10.0 80 2500 80 018 18
Mower-conddtioner |rotary) 75-40 &0 50120 7.0 &0-19.0 11.0 2500 100 015 20
Windrower (SF) T0-85 BD 30-80 50 50-13.0 80 3000 55 0.08 20
Side delivery rake 70-90 B0 40-80 6.0 G5-13.0 100 2500 G0 07 1.4
Rectangular baler 60-85 75 25-60 40 4.0-10.0 6.5 2000 80 0.23 1.8
Large rectangular baler 70-90 B0 40-80 5.0 65-13.0 80 3000 75 010 1.8
Large round baler 55-T45 65 30-80 5.0 50-13.0 80 1500 90 0.43 1.8
Forage harvaster 60-85 70 15-5.0 30 25-80 50 2500 65 015 18
Forage harvester (SF) 60-85 7 1580 35 25-10.0 55 4000 50 0.03 20
Sugar beat harvester 50-70 60 40-60 5.0 6.5-10.0 80 1500 100 0.59 1.3
Potato harvester 55-70 60 15-40 25 25-65 40 2500 70 019 14
Cotton picker (SP) 60-75 0 20-40 3.0 30-60 45 3000 80 0N 1.8
MISCELLANEOUS
Fertilzer spreader 60-80 7 5.0-10.0 7.0 A0-16.0 110 1200 80 063 1.3
Boom-typa sprayer 50-80 65 30-70 6.5 50-11.5 105 1500 70 0.41 1.3
Alr-carrier sprayer 55-70 60 20-50 3.0 30-80 50 2000 G0 0.20 18
Bean puller-windrower 70-90 B0 40-70 5.0 65-11.5 80 2000 60 020 18
Best topperfstalk chopper TO-80 80 40-710 50 B5-115 &80 1200 35 028 1.4
Forage blower 1500 45 02 1.8
Forage wagon 2000 50 08 18
Wagon 3000 B0 019 1.3
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Braakdown

Breakdown probability Reliability

time par 40 ha per 40 ha

niyr sD (100 acres) (100 acres)
Tillage 136 241 0.109 0.89
Flanting com 53 54 0133 0.87
Planting soybeans 37 24 0.102 0.90
Row cultivation 56 5.3 0.045 0.96
Harvest soybeans, SP gz 88 0.363 064
Harvest corn, SP 12.3 126 0.323 0E8
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A

Probability of
at least one
failure per year

Reliability of
tractor-machine
systam per year

o\«‘\ Crop area,
» ha {acres)
Ot 80 (0 te 200)
80 to 180 (200 to 400}
180 to 240 (400 to 800}
240+ (B00+)

0.425
0832
0713
0.780

0.56
0.30
0.29
0.22
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State of South Southem Ontario
Region  Central llinois State of lowa  Southeastem Michigan Carolina Canada Mississippi Delta
Soll Prairie soils State average Clay loam Clay loam Clay loam Clay
Motes 18 yr data 17 yr data Simulation Simulation Simulation (tillage only)
{lilage only) (tilage only) Mon-tilage field work
In early spring and late fall, pwd in Simulation Sandy soils can be  Start 7-10 days earlier pwd and pwd for sandy
lowa and lllinois may be 0.07 greater in (tillage only) worked all months  on sandy soils, 0.15  soils some greater in
North and West and 0.07 less in and have higher pwd greater pwd winter and early spring

South and East
S
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Probability level, percent
Biweekly

Average date  period 50 40 50 90 50 40 50 90 50 @0 50 90
Jan. and Feb. - 0.0 00 00 00 00 0.0 0.01 0.0 0.0 00 007 00
War. 7 1 0.0 00 00 00 00 0.0 - - 0.0 00 - -
Mar. 21 2 028 00 00 00 00 0.0 003 0.0 00 00 018 00
Aor. 4 3 042 013 038 018 00 0.0 - - 001 00 - -
Apr. 18 4 047 019 057 0.38 020 0.0 028 008 007 0.0 0.35 008
May 2 5 0.54 0.31 066 048 - - - - 082 002 - -
May 16 ] 061 0.34 068 047 061 032 0.64 037 080 002 0.58 0.28
May 30 7 063 040 066 047 - - - - 079 0.16 - -
June 13 8 066 0.4 068 052 069 0.42 072 0.48 077 022 069 038
June 27 g 0.72 053 0.74 057 - - - - 080 023 - - "(\
July 11 10 0.72 052 077 084 075 0.52 067 0.43 - - 063 025 » )
July 25 1 0.72 0.54 0.80 087 - - - - - - - -
Aug. 8 12 0.78 084 0.80 088 0.74 0.53 0.73 0.51 - - 072 045
Aug. 22 13 0.86 074 086 079 - - - - - - - -
Sept. § 14 0.81 086 078 084 0.70 0.35 - - - - - -
Sept. 18 15 065 042 068 046 - - 072 0.48 - - 0.80 0.58
Oct. 3 16 0.72 052 071 048 0.59 0.26 - - - - - -
Oet 17 17 0.76 0.58 078 084 - - 061 0.23 - - 0.76 042
Nov. 1 18 0.72 050 0.75 055 0.42 0.06 - - - - - -
MNov. 15 19 067 047 0.73 0.54 - - 033 0.02 - - 043 00
MNov. 28 20 0.54 043 082 070 0407 0.0 - - - - - -
Dec. 13 21 - - - - - - 0.02 0.0 - - 010 00
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Oparation K
Tillage (depends on whether planting is 0.000-0.010
delayed by prior tilage)
Seeding

Com

Indiana, [limois, lowa, Eastern Mebraska, Eastern Kansas
Available medsture in root zone &t planting, cm
10 April 0010 May 0000 June —0.002
20 April 0006  May 0004 June —0.003

30 April 0.003  May 0.004 June —0.007 ~A\
Wheat \
Ltah 0.008 C \ ¥
Morth Dakata 0.007 (‘ -
Soybeans )
Wisconsin, May & June 0.005 -
Missoun, llincs, June 0008 @
Couble crop aftier wheat, [llinois 010 f\
Cotton N\
Lubbock, Texas
Agril (0.004
May 0020
Mississippl, &pril & May 0.007
Barlay
Itak 0.008
Merth Dakaota 0007
Cats
llingis & Michigan 0010
Wisconsin, after May & L.012
Alabama, Fall 0.000
|tak 0.008
Rape
Manitoba 0003
Rica
Califormia, May 0010
Row cultivation
llinois, soybeans 0.011
Rotary hoeing
lowa, soybeans 0028
Harvest
Haymaking, Michigan, Juns n.018
Shelled corn, lowa 0003
Ear com, lllinos, after Oct 26 0007
¢ Soybeans, linois (depends on varisty) 0.006-0.M0
<) N Vneat Ohio 0.005
AN Colten, Alabama 0.0z
N Rice, California 0.008
f\ Sugar Cane, Queensland Australiz
N preoptimum 000z
postoptimum 0003
ez § g

V¥
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f.COmpromising AN ¢
" Motion Resistance

i Prime Mover \ ()~

¥ Earth Moving e

" Static Radial Tire Deflections v Y

" Undeflected Tire Section Height
" Rolling Resistance

Vit Motion Resistance A )v
™ Soil Strength N V

* Range

* Failure P /

Yo



