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White Paper Summary: 
 
The SENTINEL motor by Dayton-Phoenix Group (DPG) is a robust, high-performance motor built 
specifically for the most demanding environments, including desert conditions and harsh industrial 
applications. With advanced engineering, SENTINEL is designed to withstand abrasive materials 
like fine metal dust and sand, ensuring durability and reliability in operations where other motors 
fail. 
 
Introduction 
 
The SENTINEL Motor expands upon DPG’s extensive experience in the design and manufacture of 
AC three-phase induction motors, DC motors, and auxiliary generators for varied applications, 
such as fuel pumps, blowers, and compressor systems. The SENTINEL motor incorporates these 
capabilities and adds a unique sealing and protection system, allowing it to operate efficiently in 
extremely contaminated environments. 
 
Key Design Features 
 

1. High Durability Construction 
o Seal System: The SENTINEL motor employs a Core Seal Module (CSM) (Patent 

Pending) featuring Viton radial shaft seals, V-ring seals, and multiple grease 
cavities. This configuration protects internal components from contamination, 
extending bearing life significantly. 

o Ingress Protection: With a high IP class rating, the motor is built to withstand dust 
ingress and contamination from fine particulates, such as metal shavings and 
desert sand. 
 

2. Advanced Materials and Components 
o Viton Seals: Featuring temperature ranges from -26°C to 200°C, Viton seals provide 

resistance to wear and are specifically chosen for high-contamination 
environments. The seals help to prevent oil leakage and minimize friction, allowing 
the motor to function effectively in both horizontal and vertical orientations. 

o Enhanced Bearing Design: The motor uses 6312 deep-groove ball bearings on the 
drive end with Viton seals to reduce the loss of the bearing’s lubrication. The non-
drive end uses two angular contact bearings for High Load-Carrying Capacity: They 
can handle both radial and axial loads simultaneously, which makes them suitable 
for applications where combined loads are present 
 

3. Simulation and Testing Protocols 
o Motor Simulation: Using dual motor design simulation software, SENTINEL's 

electrical design is rigorously tested to maintain current density below 2000 
amps/in² and flux density within optimal ranges to prevent saturation. 



 
 

o Highly Accelerated Life Testing (HALT): SENTINEL undergoes HALT with a closed 
environment of suspended Arizona red dust and iron powder to simulate worst-
case contamination scenarios. The goal is to push SENTINEL to its limits and 
validate its endurance compared to existing motor designs. 
 

4. Electrical and Mechanical Performance 
o Customizable Electrical Design: SENTINEL offers options for voltage (55 to 600V) 

and frequency (30 Hz to 146 Hz), accommodating specific needs for MOW and other 
specialized applications. 

o Thermal and Torque Management: SENTINEL maintains low slip (less than 3%) 
and high breakdown torque (at least 250% of full load torque), achieving high 
starting torque while minimizing thermal degradation. The insulation system used in 
the SENTINEL stator is above Class H temperature rating (>180° C). 

 
Applications 
 
The SENTINEL motor is designed for: 
 

• Rail: Built to resist fine metal dust and debris generated during operations and for high 
radial and axial loads. 

• Desert and Extreme Conditions: High IP-rated seals and robust construction allow it to 
perform in sandy, high-temperature environments. 

• Mining: Engineered to withstand abrasive particles and harsh conditions typical in mining 
environments, providing reliable performance in machinery exposed to rock dust and 
heavy-duty use. 

• Agriculture and Construction: Ideal for heavy-duty applications in agricultural machinery 
and construction equipment, where exposure to soil, dust, and contaminants is frequent. 

• Marine: Durable sealing and corrosion-resistant materials make SENTINEL suitable for 
marine environments, where moisture and salt exposure require robust protection against 
rust and contamination. 

 
Conclusion 
 
The SENTINEL motor by Dayton-Phoenix Group represents a breakthrough in motor durability and 
performance under extreme conditions. With state-of-the-art seals, advanced materials, and 
comprehensive testing, SENTINEL is purpose-built for reliability in the toughest environments, 
reducing downtime and extending the lifecycle of critical equipment. 
 


