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Conquering Compaction with Push of a Button
Ken Brodbeck, Precision Inflation, LLC
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Why Change Tire Pressure?
Machinery has become bigger & heavier

Speeds have also increased:
Planters & disks up to 10 mph
Tractors & Sprayers at 30 to 35 mph
Spreader trucks 40+ mph



55 years ago,
This was a big planter
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WHY Change Tire Pressure?

Because tire pressure affects:
1. Yield

2. Soil Health / Compaction
3. Input costs



This is a level field.
What happened here?>>
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Yield Map with Planter Compactlon
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Central Tire
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Yield map with CTIS = No Compaction
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Transport Pressure:
Tractor rear - 30 psi
Planter main - 60 psi

Field Pressure:
Tractor rear - 14 psi
Planter main - 24 psi







Field Pressure Pinch,
All but 2 plants
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Tractor & Planter

wheel tracks @
TranSport psi.

Ruts & Compactiol
& Pinch Rews.
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Tractor & Planter -~ - =T a Floak by

wheel tracks @ _ the Field!!
Lowered field psi -

‘_ “ Photeby:
= ANdreaTiede
"~ Windoi, MY



EROESARRY 'z‘;.i" Ly !§« AR,V
igh Pressure
Pinch Row

v



4._..\,.“
M

z
S
as
=

Pinc




TYY 47’ fﬁ

No Pinch )" | ””IYI

.Alk.._~

PrASA M—m

78% Plnch ,"A' /A“"’TTTTTT(T ";'H

LOSS #{_. \ ~3 T A A4 A




on System

i

thout Inflat

Wi

%
*

- 183

| P

29 tursil




Do You Have Compaction?

If you say you have no compaction,
you decelive yourself and the truth is not In
you...



Compaction from
Track tractor




B

1nto

4
3

ing rows

wheel tracks

Plant




Planting rows 1 & 4 into wheel tracks
Tire pressure =10 psi!!!










Tire Pressure

9 = PSI
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Testing Protocol - Ken Brodbeck
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Road Fuel Test

Field Fuel Test

Road Handling Test

L&

MICHELIN



Testing Protocol - Road Test

@ | B DesMoines 1A10-D: X | M (nosubject) - ken@p X | M Sent Mail - brodbeck) X | [} 1.4045 Fuel Roadpdf X | ) 1JD4045.8 Montht X | I googlemaps-Search X = @ Heartwell - Google I

& G @ hitps://www.google.com/maps/place/Heartwell, + NE + 68945/@40.5711174 2973,7127m/data=13m1!1e314m5!3m4! s 3c52f0xc

¥4 Restaurants @ Attractions Bl Pharmacies [ﬂ ATMs
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| ,O Type here to search > 46°F Mostly cloudy



Testing Protocol - Road Fuel Test

Tested 3 different pressure settings over 4 series of
runs
S | Used an 8 mile stretch of road
k. - Accounted for slope, wind, air temperature and
00 ra OI7 ) ~ . machine and tire operating temp
0.0 Wha Q% %" All data was recorded using JD onboard information
Lo O 8 = in smallest measurable segments

{nstant =

00 W S o1 128 miles of total measurements taken for accuracy

msxam

Average

| counters «

‘/ 1o per Houl Average
JOIUME &

| counters D

/ Fue\ Usage .\ ﬁl///‘

| | % Best fuel savings was at max pressure front and
| ' back of 52 PSI for a total savings of 6% over
standard non-CTIS pressures
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Testing Protfocol - Field Test

O | ™ inbox (25) - ken@precisioninflat X 9 Google Maps x B DesMoines, 1A 10-Day Weathe: X | +

< C (3  https//www.google.com/maps/dir/40.4229188 -98.7333016//@40.423152,-98,7290023,444m/data=!3m1! 1e314m2!4m1!3e0

Measure distance

Click on the map to add to your path

Total distance: 2,249.45 f1 (685.63 m)

m ° Type here to search T 41°F Cloudy A dx P







Depth of Rut:
+ 0.4 inches depth of rut = + 10 % fuel consumption

—

driving direction




3 Pressure settings (psi) Front/Rear:
No CTISH#1 CTIS#2 CTIS#3
32/45 26/45 26/35

Fuel used avg. of 3 rounds in
Liters:
No CTIS#1 CTIS#2 CTIS #3
191L 1.81L 1.7L
No CTIS -5% -11%




% Fuel
Efficiency

Tire (psi)

Low psi best for Field
High psi best for Road
Most run at 38 — 40 psi

With CTIS: +5 - 6% Road
& + 11-15% field



The Effect of Tire Inflation Pressure on Fuel

Consumption of an Agricultural Tractor on a
Paved Road

V. Udompetaikul, S. Upadhyaya, B. Vannuccis At UC Davis in California
Published 2009

Results:
Tire psi Fuel Econ. %
9 100
16 107

23 111


https://www.semanticscholar.org/author/V.-Udompetaikul/51509666
https://www.semanticscholar.org/author/V.-Udompetaikul/51509666
https://www.semanticscholar.org/author/S.-Upadhyaya/4148933
https://www.semanticscholar.org/author/B.-Vannucci/98431990
https://www.semanticscholar.org/author/B.-Vannucci/98431990

How Does Tire psi Effect Traction?

High/Overinflated psi = small, short footprint
VF minimum psi = Large, Long footprint



Transport Configuration
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What is Best for Traction?

Minimum tire psi in the field

Provides long, large footprint

Minimum compaction

Will cut wheel slip in half from high road psi
20 to 100/0, 10 to 5% In the field



What is Best PSI for Transport?

6 to 10 psi above the minimum provides:
1. Up to 20% longer tire life

2. Better stability and steering
3. Between 7 to 11% better fuel economy



Tread Wear on the Road

road tire 23 psi (1.6 bar) field tire 12 psi (0,8bar)
normal wear! excessive wear!

S










How Best to Minimize Soil Compaction?

Which Is better, tires or tracks?

L et’s look at the data over time.



OSU Soil Compaction
Study

Untrafficked Soil

68x50.00-32 @ 15 psi
68x50.00-32 @ 24 psi
18.4R38 Duals @ 26 psi
Rubber tracks

30.5L-32 singles @ 34 psi
Loaded grain cart w/24.5-32 duals, 35 psi

Least >>>>>>>>>>> Most Compaction

JD 9600 Combine with 12 Row Head, Full Grain Tank



— Undisturbed

Big Tires - 7 psi
/| 6 psi

Tracks - 35 inch
— Tracks - 25 inch

— Big Tires - 24
psi (all 8)




z Wheels versus tracks:
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Pressure pulses
7

4

Ak ; N
St - ; \
Y e Ao v 1 NS T VA,
N g ; om0 IO 2 XE
Wheels versus tracks PERCEIVED PRESSURE FROM A WHEEL TRACTOR PERCEIVED PRESSURE FROM A TRACK TRACTOR
Flotation is the ability of a vehicle to stay on top (Static average ground pressure: tractor weight divided by

of wet soil and still keep moving without getting the total track-contact arez)

LT
<=
5
@«
173
=
<
=]
s
&
A
N
N
1
!
/
2,

¥

]

Tireg; Tratck l;factorgt g{;{ieralg/ have be;ttert flota- * Pressure pulses
fon than tractors with tires. However, tractors

: P I
with properly sized radial tires inflated to the R . * ~ * * * * 2 j S
correct pressures, produce less compaction 1 1 A AV Y ‘,
than tractors with tracks. iy A YR ICIN, Y

Tractors with over-inflated tires create more
compaction than tractors with tracks. Both tires
and tracks can create compaction when op-
erated on wet soils!

Cinagle front tirec verc<is front duals

ACTUAL PRESSURE WITHOUT IMPLEMENT

i

* Pressure pulses 7 3

7\ | 1
1 1] /
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ACTUAL PRESSURE WITH IMPLEMENT

Measured ground pressure
from tires increases only
slightly with proper setup
John Deere researchers planted pressure
sensors in the soil to measure what happens

ACTUAL PRESSURE WITHOUT IMPLEMENT

Pressure pulses

ACTUAL PRESSURE WITH IMPLEMENT

Pressure pulses on track
tractors vary greatly
versus wheeled tractors

The perception that pressure remains con-
stant under a track tractor is false. In fact,




Wheels versus tracks:

~ -

PERCEIVED PRESSURE FROM A WHEEL TRACTOR

* Pressure pulses

~

ACTUAL PRESSURE WITHOUT IMPLEMENT

i

ACTUAL PRESSURE WITH IMPLEMENT

Pressure pulses
7N
— \‘
M4 <.) O (.) % 4
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PERCEIVED PRESSURE FROM A TRACK TRACTOR

(Static average ground pressure: tractor weight divided by
the total track-contact area)

Pressure pulses
* * * * ‘//j‘\\'

/
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ACTUAL PRESSURE WITHOUT IMPLEMENT
Pressure pulses

ACTUAL PRESSURE WITH IMPLEMENT
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SOIL PROTECTION

THERE IS A BIG DIFFERENCE
m Testing has shown there is a significant difference in how ground pressure is applied when comparing

4-track machines to multi-tire tractors.
m Tracks do NOT provide uniform pressure to the soil. There are spikes of very high ground pressure

applied to the fields with the pass of each roller (see chart below).
m The flexible MICHELIN® Ultraflex tire runs at very low pressure in the field and applies a steady
uniform pressure to the ground — about half the ground pressure of a track roller.

s Profile of Pressure
AY on Hard Ground

7 -H‘f——“—ri — —_——— —
| <4— Direction of vehicle movement

B Track 760 (3 rollers) . ‘$‘$$

i b o LR B Tire IF 900/60 R38 CFO
(pressure 1.4 bar)

Uniform
Pressure

Pressure on the ground (bar)

|

’ B Tire 900/60 R38

J . inflated to standard

" N radial pressure (2.2 bar)
200 100 0 100 200 300 400 500 600 700
Source: Irstea 2012 Report

Longitudinal Position




) (O File C:/Users/15157/Documents/PrecisionInfl_9_30_20/FirestoneProject_SoilCompaction_CropYield_MT_12-16-2025_ISUReport_Rev1_MT_1-3-26.pdf ® 9y @ {3 o= :

Y Draw v & AN | as Ask Copilot = 1 of 13 | 7o) lls] Q = @z V3 Edit wit

IOWA STATE UNIVERSITY

College of Agricultural and Life Sciences
College of Engineering

Tire vs. Track Tractors Free-Rolling Effects on Shallow and
Deep Soil Compaction
lowa State University to Firestone and Precision Inflation -
Progress Report

Mehari Tekeste?, Joshua Tai?, Kenneth Brodbeck®, Sally Brodbeck®, Bill Durivage®, Gregory Jones¢

a Soil Machine Dynamics Laboratory (SMDL), Agricultural and Biosystems Engineering, lowa State University (Ames,
lowa)
b Precision Inflation, LLC (West Des Moines, lowa)
¢ Firestone Agricultural Tires, Bridgestone Americas Tire Operations (Des Moines, lowa)
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Track Tractor Versus Wheeled Tractors Replicated Four Times

e p——

- Front: JDRX410 TW 24" rack idth .8" Track Length l e-Ian (: 0 i | R:30 si Hih]
" Front: JD8Rx410 Two 24" Track Width x 71.5" Track Length Proper Standard Inflation (F: 16 psi | R: 15 psi) [Middle]
Proper VF Inflation (F: 9 psi| R: 8 psi) [Low]

Tire or

Axle Load Track Load
Axle Tractor Tire/Track (Ibs) (Ibs) Treatment

JD8Rx410 Two 24" Track Width x 58.8" Track Length 22,920 11,460 JD8Rx410 Two 24" Track Width x 58.8" Track Length
FRONT AGCO Challenger 1038 Duals VF420/85R38 16,420 4,105  Over-Inflated* (F:30 psi| R:30 psi)

AGCO Challenger 1038 Duals VF420/85R38 16,420 4,105  Proper-Standard Inflation (F:16 psi| R:15 psi)

AGCO Challenger 1038 Duals VF420/85R38 16,420 4,105  Proper-VF Inflation (F:9 psi| R:8 psi)

JD8Rx410 Two 24" Track Width x 58.8" Track Length 24,500 12,250 JD8Rx410 Two 24" Track Width x 71.5" Track Length
REAR AGCO Challenger 1038 Duals VF480/80R50 20,400 5,100  Over-Inflated* (F:30 psi| R:30 psi)

AGCO Challenger 1038 Duals VF480/80R50 20,400 5,100  Proper-Standard Inflation (F:16 psi| R:15 psi)

AGCO Challenger 1038 Duals VF480/80R50 20,400 5,100  Proper-VF Inflation (F:9 psi| R:8 psi)

* The tires were Inflated according the proper tire inflation pressure according to Firestone tire load
tables https://s7d1.scene7.com/is/content/bridgestone/2025 Fs_AG_Databook_%20Load_Inflation_Tablespdf

[OWA STATE UNIVERSITY
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SOIL MACHINE DYNAMICS LABORATORY,

IOWA STATE UNIVERSITY AGRICULTURAL AND BIOSYSTEMS ENGINEERING

Rear: Track Tractor Versus Wheeled Tractors

(A) Soil pressure
20.2 (pSI)

(B)
15.0 (B)

13.9

(C)
9.3

JD8Rx410-Track Over-Inflated Proper Standard Proper VF Inflation
Inflation

8”7

" Track
Over-Inflated:
¥ (F: 30 psi| R: 30 psi)

Proper Standard Inflation
(F: 16 psi | R: 15 psi)

Proper VF Inflation
(F: 9 psi | R: 8 psi)

= Within each soil depth, the soil pressure was statistically affected by the tractor configurations. The same letter within

narh anil eeancnr denth rlacg indirate nn ctatictical diffarance at novaliie nf N NR
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SOIL MACHINE DYNAMICS LABORATORY,

Y Draw v & A | ab Ask Copilot

IOWA STATE UNIVERSITY AGRICULTURAL AND BIOSYSTEMS ENGINEERING

Rear: Track Tractor Versus Wheeled Tractors 12 |

(A) .
Soil pressure
(A) 16.0 :
15.0 (psi)
(B)
13.0
(C)
9.6
" Track
Over-Inflated:
¥ (F:30psi| R: 30 psi)
Proper Standard Inflation
(F: 16 psi | R: 15 psi)
JD8Rx410-Track Over-Inflated Proper Standard Proper VF Inflation Proper VF Inflation
(F: 9 psi| R: 8 psi)

Inflation
Within each soil depth, the soil pressure was statistically affected by the tractor configurations. The same letter within each soil sensor

depth class indicate no statistical difference at p-value of 0.05
* ASABE article in-review to be published by Trans. Of ASABE and presentation at Annual International Meeting, Indianapolis, Indiana, 2026 to MS-45 Session
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SOIL MACHINE DYNAMICS LABORATORY,

IOWA STATE UNIVERSITY AGRICULTURAL AND BIOSYSTEMS ENGINEERING

Rear: Track Tractor Versus Wheeled Tractors 16”

(A) A) _
12.8 122 Soil pressure

' (psi)
(B)

10.1
(C)

8.0

" Track
Over-Inflated:
“ (F: 30 psi| R: 30 psi)

Proper Standard Inflation
(F: 16 psi| R: 15 psi)

Proper VF Inflation
(F: 9 psi| R: 8 psi)

Proper Standard Proper VF Inflation
Inflation

Within each soil depth, the soil pressure was statistically affected by the tractor configurations. The same letter within
each soil sensor depth class indicate no statistical difference at p-value of 0.05

% AARE article increviiow ta bhe niithlichad by Trane Of ASARE and nracpontatinn at Anniial Intearnatinnal Meetina Indianannlic Indiana 207A tn MSUUAER Qaccinn

JD8Rx410-Track Over-Inflated



SOIL MACHINE DYNAMICS LABORATORY,

IOWA STATE UNIVERSITY AGRICULTURAL AND BIOSYSTEMS ENGINEERING

Rear: Track Tractor Versus Wheeled Tractors 20

(A) _
Soil pressure

6.2
AB B
e (B) (psi)

(B)
4.3

" Track
Over-Inflated:
® (F:30 psi| R: 30 psi)

Proper Standard Inflation
(F: 16 psi | R: 15 psi)

JD8Rx410-Track Over-Inflated Proper Standard Proper VF Inflation Proper VF Inflation
Inflation (F: 9 psi| R: 8 psi)
Within each soil depth, the soil pressure was statistically affected by the tractor configurations. The same letter within

each soil sensor depth class indicate no statistical difference at p-value of 0.05
* ASABE article in-review to be published by Trans. Of ASABE and presentation at Annual International Meeting, Indianapolis, Indiana, 2026 to MS-45 Session




Free Rolling Soil Compaction

Soil Depth (in.)

.
N

N
Sl

20”

o

84
83

20

40

Free Rolling Soil Compaction

Front Axle
John Deere 8RX 410: 22,920 Ibs
Challenger 1038:

60 80 100
Mean Peak Soil Pressure (kPa)

16,320 Ibs

120

Soil Damage
Threshold

140

160

Soil Depth (in.)

12"

16"

20"

Confidential S4 — Public

o

106
136

103
115

88
86

43
39

Rear Axle

John Deere 8RX 410: 24,500 Ibs

Challenger 1038:

20

40

60 80 100
Mean Peak Soil Pressure (kPa)

20,280 Ibs

120

Soil Damage
Threshold

140

160

o E

Track
Over-Inflated
(F: 30 psi | R: 30 psi)

Proper Standard Inflation
(F: 16 psi | R: 15 psi)

Proper VF Inflation ,‘

(F:9 psi | R: 8 psi)



carch

IOWA STATE UNIVERSITY

Conclusion

tire pressures had significantly lower compaction than the JD 8RX
track (P-value < 0.05) within each of the soil depth classes

resulted in statistically the lowest soil compaction (P-value < 0.05)
compared and tire pressures, except at 20 inches and |

rear-wheel tractor settings

rear tires at 30 psi showed significantly higher compaction at 8 inches |
(P-value < 0.05) compared to the JD 8RX track. No significant differences were found = Track

at other soil depths ™ (F:30 psi| R: 30 psi)
Proper Standard Inflati
(F: 16 psi | R: 15 psi)

Our findings indicated that deep soil compaction was more influenced by heavier axle Proper VF Inflation
loads, while shallow soil compaction is primarily affected by tire inflation pressures WGl asia

- Q o
L 6 i = c m m & r I‘?/Isnfﬂ\/ claridy 2



New tire technology comparison

Transport Configuration

Pulling front fold planter in field Transporting front fold planter
Axle Load: 20,000 Ibs. Axle Load: 30,000 Ibs.
Tire Type (Min. psi) Tire Type (Min.psi)
st. 14 Better St. 26
vF 8 BEST VF 16 Good

Standard tire with CTIS, BEATS VF only
CTIS + VF = Best!!




Excessive Soil Compaction

1. Steals YIELD

2. Compaction Damages Soil Health
3. Degrades Water Quality

4. Causes Soll Erosion

5. Reduces Fuel Economy

6. Decreases Equipment Efficiency



CTIS = High psi road & minimum field!
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SEE WHY PE@SSURE MAT’JT‘ERS INFLATION
Best st Road F m;@rnm [ saician
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up to 47 mph

ing,

Speeds Keep Increas
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And We Need to Turn
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Questions

Precision Inflation, LLC
Sales, Training, Installation
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AirBox Style Rotary Union
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RDS & Rifle Spindle Rotary Un




Air Compressors




John Deere Power Hop Control



https://www.youtube.com/watch?v=snXvgIdSlrI

Does Tire Pressure Effect Your Profit?

Soil Health

Yield Increase

Minimize Compaction

Minimize Rutting and Run Off
Improved Plant Emergence

Stronger Roots and Plant Standability
Timely Planting, Spraying and Harvest
Increased Fuel Economy
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