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In the high-stakes arena of agricultural machinery manufacturing, the durability and aesthetic integrity of equipment 

are not merely matters of branding; they are critical functional requirements. The agricultural environment is 

characterized by extreme exposure to UV radiation, corrosive chemicals, abrasive dust, and fluctuating moisture 

levels. To combat these stressors, AGCO Corporation undertook a massive $40 million to $45 million revitalization 

of its Hesston, Kansasoperations. Central to this investment was the construction of a 200,000-square-foot, state-

of-the-art dip and powder-coat paint facility. This article provides an in-depth technical examination of the

engineering principles, material science, and operational logistics involved in modern industrial finishing for heavy-

duty agricultural equipment, using the Hesston facility as a primary case study.

1. Theoretical Framework: The Science of Corrosion Protection in Heavy 
Machinery

The primary objective of any industrial coating system in the agricultural sector is the prevention of oxidation and 

structural degradation. For brands like Massey Ferguson and Gleaner, the finish must survive decades of field

use. To understand the significance of the Hesston investment, one must first grasp the electrochemical nature of

corrosion and the multi-layered defense strategy employed by modern finishing centers.

The Electrochemical Basis of Corrosion

Corrosion in agricultural steel components typically occurs via an electrochemical process where the metal surface 

acts as an anode and a cathode in the presence of an electrolyte (moisture). The goal of the Electro-Deposition 

(E-Coat)process used at Hesston is to create a dielectric barrier that prevents this ionic exchange. By utilizing a

cathodic dip process, the facility ensures that even the most complex geometries—interior cavities of square tubing

or tight welds—receive a uniform protective layer.

The Hybrid Coating Strategy

The Hesston facility utilizes a two-stage coating architecture: E-Coat priming followed by Powder Coat finishing.

This hybrid approach is considered the gold standard for heavy-duty machinery. The E-coat provides 100%

coverage and superior corrosion resistance, while the powder coat provides high-thickness protection against

physical impact, abrasion, and UV-induced chalking.

2. Technical Analysis: The 200,000-Square-Foot Finishing Workflow

The consolidation of AGCO Hesston’s paint stations from two disparate operations into a single, centralized 

200,000-square-foot facility represented a paradigm shift in lean manufacturing. The facility’s layout is designed to 

handle massive components, such as combine frames and baler chassis, through a continuous, automated 

workflow managed by advanced Intralogistics systems, including those developed by partners like CTI Systems.

Stage I: Automated Pre-Treatment and Cleaning

Before any coating is applied, parts must be chemically decontaminated. The Hesston process typically involves a



multi-stage immersion or spray sequence:

•  Alkaline Degreasing: Removal of mill oils, drawing compounds, and shop dirt.

•  Rinse Cycles: Utilizing deionized (DI) water to ensure no ionic contaminants remain on the substrate.

•  Surface Activation: Preparing the steel for the phosphate layer.

•  Zinc Phosphating: A chemical reaction that creates a crystalline structure on the steel, significantly enhancing 

the mechanical bond between the metal and the subsequent E-coat layer.

Stage II: Cathodic Electro-Deposition (E-Coat)

The E-coat tank is the heart of the immersion process. In this stage, the part is submerged in a bath containing

epoxy resins and pigments suspended in water. A direct current (DC) charge is applied to the part (the cathode),

attracting the paint particles (the anode) to the surface. This process is self-limiting; as the coating builds and

provides electrical insulation, the deposition slows down, ensuring a perfectly uniform thickness across the entire

component, regardless of shape complexity.

Stage III: The Powder Coating Application

Following the curing of the E-coat primer, parts move to the powder coating booths. Unlike liquid paint, powder

coating uses an electrostatic charge to apply a dry powder consisting of thermoplastic or thermoset polymers. The

primary advantages include:

•  Transfer Efficiency: Up to 99% of the powder can be recovered and reused, unlike liquid overspray.

•  Environmental Impact: Zero or near-zero Volatile Organic Compounds (VOCs) are emitted.

•  Thickness: A single coat can achieve a thickness of 2.0 to 4.0 mils, providing a robust shield against stone 

chips and field debris.

3. Engineering and Logistics: The CTI Systems Integration

A facility of this scale requires more than just paint tanks; it requires a sophisticated material handling system. CTI 

Systemsplayed a crucial role in modernizing the facility by implementing heavy-duty overhead conveyor systems

and automated storage and retrieval systems (AS/RS). These systems must synchronize the movement of heavy,

irregularly shaped agricultural components through various chemical baths and high-temperature curing ovens.

Mathematical Modeling of Throughput

To optimize the $40 million investment, AGCO engineers had to calculate the Tact Time—the maximum time

allowed at each station to meet production demand. If the E-coat cycle takes 6 minutes and the powder cure takes

25 minutes, the conveyor speed and buffer zones must be mathematically aligned to prevent bottlenecks. The

formula for throughput ($TH$) in such a system is generally expressed as:

TH = (Number of Load Carriers) / (Total Cycle Time)

By consolidating two operations into one, AGCO reduced the Work in Progress (WIP)inventory and minimized the

logistical overhead of transporting parts between buildings, leading to a significant reduction in the total cost per

painted unit.

4. Comparison Matrix: Finishing Technology Evolution

The following table compares the legacy painting methods previously used in agricultural manufacturing with the

advanced system implemented at the Hesston Paint Center.



Metric Traditional Liquid Spray Electro-Deposition (E-
Coat)

Hybrid (E-Coat + Powder)

Edge Coverage Poor (thinning at edges) Excellent (uniform) Superior

Corrosion Resistance 250 - 500 Hours (Salt 
Spray)

1,000+ Hours 2,000+ Hours

VOC Emissions High Very Low Negligible

Material Utilization 30% - 60% 95% - 98% 98%+

Impact Resistance Moderate High (Primer only) Very High

UV Stability Variable Low (needs topcoat) Excellent

5. Product-Specific Applications: Gleaner, Massey Ferguson, and Hesston 
Hay Tools

The Hesston facility is not just a general-purpose paint shop; it is tailored to the specific needs of AGCO’s high-

performance brands. For instance, the Gleaner combine harvesters, known for their unique transverse rotor design, 

require large-scale component finishing that can withstand the abrasive nature of crop processing. Similarly, the 

Hesston by Massey Fergusonhay equipment—including balers that must maintain tight tolerances for bale

consistency—benefits from the uniform coating thickness provided by the E-coat process.

Technical Case: Bale Consistency and Retrofit Kits

While the paint facility ensures structural longevity, AGCO continues to innovate in mechanical efficiency. In March

2023, AGCO announced retrofit kits designed to improve bale consistency. The intersection of these two

technologies—durable finishes and precision mechanical upgrades—ensures that the equipment maintains its

resale value and operational reliability over a longer lifecycle. A well-painted frame prevents the structural warping

or rust-jacking that can misalign precision baling components.

6. Practical Implementation: A Field Guide to Inspecting Industrial Coatings

For fleet managers and technicians, understanding the quality of a finish is vital for maintenance. The following

checklist provides a technical guide for evaluating the integrity of equipment finished in facilities like Hesston:

1.  Dry Film Thickness (DFT) Measurement: Use an ultrasonic or magnetic gauge to ensure the coating meets 

the 4-6 mil specification (E-coat + Powder).

2.  Cross-Hatch Adhesion Test (ASTM D3359): A method to evaluate the bond between the coating and the 

substrate. If the finish peels in large flakes, the pre-treatment or phosphating stage was likely compromised.

3.  Gloss Retention Analysis: Monitoring the specular reflection of the powder coat to detect UV degradation. 

High-quality TGIC-polyester powders used in ag manufacturing should retain >80% gloss after 12 months of 

exposure.

4.  Visual Inspection for "Orange Peel": Excessive surface texture can indicate improper flow-out during the heat-

curing phase in the powder ovens.

7. Global Manufacturing Context: Hesston and Breganze



AGCO’s commitment to manufacturing excellence extends beyond Kansas. The Breganze, Italy site, known as the 

AGCO Gold Harvesting Site, has been manufacturing combines for over 60 years. There is a technical synergy

between the Hesston and Breganze sites. While Breganze focuses on the European and global combine markets,

Hesston serves as the North American hub for hay tools and Gleaner combines. Both sites utilize similar high-

standard finishing technologies to ensure global brand consistency.

Comparative Site Analysis

•  Hesston, Kansas: Focuses on large-scale hay equipment and Gleaner transverse combines. Key technical 

feature: $40M centralized paint center.

•  Breganze, Italy: Focuses on Massey Ferguson and Fendt combine harvesters. Key technical feature: 60+ 

years of harvesting engineering expertise.

8. Operational Challenges and Solutions in High-Volume Finishing

Operating a 200,000-square-foot paint facility is not without technical hurdles. High-volume systems are susceptible

to specific failure modes that require rigorous engineering oversight.

Failure Mode: Contamination in the E-Coat Bath

One of the most significant risks is the introduction of oils or non-compatible chemicals into the E-coat tank. Even a 

few parts-per-million of silicone can cause "fish-eyes" in the finish. Solution:AGCO employs continuous ultra-

filtration and rigorous chemical monitoring of the bath chemistry to maintain the proper pH and conductivity levels.

Failure Mode: Improper Curing Profiles

If the massive steel frames do not reach the required Metal Temperature  (not just air temperature) in the ovens, 

the powder will not fully cross-link, leading to brittle coatings. Solution:The use of "data loggers"—devices that

travel with the part through the oven—to map the temperature profile of the metal in real-time, ensuring every

square inch reaches the 375°F to 400°F threshold required for polymerization.

9. Strategic Implications and Long-Term Value

The $40 million investment in Hesston represents a strategic move to lower the Total Cost of Ownership (TCO)

for AGCO customers. By consolidating operations, reducing energy consumption through modern curing ovens,

and utilizing near-zero VOC powder coatings, AGCO addresses both economic and environmental sustainability.

The result is a product that not only looks better on the dealer lot but performs more reliably in the field, resisting

the corrosive effects of fertilizers and the abrasive forces of the harvest.

As agricultural machinery continues to integrate more precision technology and sensors, the "envelope" of the

machine—its paint and structure—must provide a stable and protected environment. The Hesston Paint Center is

an essential pillar in AGCO’s broader mission to provide high-tech solutions for professional farmers. Through the

application of advanced material science, automated logistics, and rigorous quality control, the facility sets a

benchmark for the next generation of agricultural manufacturing, ensuring that the legacy of brands like Massey

Ferguson and Hesston remains unblemished by the passage of time and the rigors of the field.
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