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Executive Summary
Industry: Transportation & Logistics

Location: United States

Application: Cleaning after machining

Challenges:
 • Meet stringent cleanliness specifications
 • Remove accumulated particles from coolant cavities

Solution:
PROCECO Tunnel Spray Immersion Washer 
Model TYPHOON®-TSI-2-E 
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Introduction
Our customer manufactures equipment for the railroad, 
marine, mining, drilling, and energy-generation industries. 
They are the largest producer of diesel-electric locomo-
tives for both freight and passenger applications in North 
America.

Challenge
The manufacture of diesel engines used in rail, marine, and 
large generator engines necessitates stringent cleaning 
operations after machining and prior to final assembly to 
ensure an engine’s reliability throughout its service life.

The latest emission regulations (Tier 4) for diesel engines 
are currently in effect. They call for a cut in particle 
emissions by 90 percent, and in nitric oxide and nitrogen 
dioxide (NOx) emissions by 80 percent compared to 1992 
levels. With these improvements come tighter tolerances 
within the engine itself. These tight tolerances require 
more stringent cleaning of the moving parts to ensure 
proper operation.

PROCECO's first challenge was to ensure the cleaning of 
the oil and fuel passages located on multiple faces of the 
engine head. These particular features include a cleaning 
specification of less than 3 particles between 400 and 
600µm in size remaining in the passages after the cleaning 
process.

The second challenge was to clean the coolant cavities in 
order to extract any metal chips and debris that may have 
accumulated during the manufacturing process.

Finally, the equipment had to be able to automatically load, 
wash, rinse, dry, and unload two different part models 
without the need for tooling changes.

Solution 
To meet the customer's requirements for diesel engine 
heads with a high cleanliness level, PROCECO chose a 
spray-immersion washing process using its TYPHOON®-
TSI model. The TSI features a recirculated wash, recirculat-
ed rinse and a high-pressure, filtered-air blow-off.

To achieve the required level of cleaning, the TSI is 
constructed of stainless steel. Both the wash and rinse 
systems are equipped with cartridge filtration. The cylindri-
cal design of the TSI wash cabinet allows for good 
drainage to minimize solution drag-out and chip build-up 
between stages. The TSI design also allows for vacuum 
drying, if needed.

An autoloader moves the workpiece into the wash cabinet 
and a clamping system secures it in a rotating fixture. The 
cleaning process starts with a spray wash in combination 
with part rotation. 

 

The part is then submerged while continuing to rotate. 
Additionally, high-flow power-flush systems engage the 
workpiece to dislodge chips from inside the internal 
workpiece cavities.

 

After a recirculated rinse stage, a high-impact blow-off 
system removes excess moisture from the part, facilitat-
ing the flash drying. At the end of the process, the 
autoloader removes the workpiece from the process 
cabinet.
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Technical Data
Production: 15 minutes per workpiece at 100% machine 
efficiency.

Cleanliness
 • 100µm and lower – no limit
 • 101µm-200 µm – 50 particles / 1000cm2

 • 201µm-400 µm – 20 particles / 1000cm2

 • 401µm-600 µm – 3 particles / 1000cm2

 • Over 601 µm – 0 particles allowed

Process
 1. Workpiece Loading
 2. Recirculated Wash
 3. Recirculated Rinse
 4. High-Impact Air Blow-Off
 5. Workpiece Unloading

Business Benefits
Production Increase
 • Reduced workpiece manipulation
 • Improved manufacturing operation

Process Repeatability
 • Uniformity of cleanliness results
 • Reduction in the number of rejected workpieces
 • Improvement of the quality and reliability of results

      

PRECISION-AIMED NOZZLES INSIDE PROCESS CABINET

IMMERSION STAGE IN PROGRESS

https://www.facebook.com/PROCECOLTD
https://www.linkedin.com/company/proceco-ltd-
https://www.youtube.com/user/PROCECOltd
mailto:cleaning@proceco.com
http://www.proceco.com
http://www.proceco.com


Introduction
Our customer manufactures equipment for the railroad, 
marine, mining, drilling, and energy-generation industries. 
They are the largest producer of diesel-electric locomo-
tives for both freight and passenger applications in North 
America.

Challenge
The manufacture of diesel engines used in rail, marine, and 
large generator engines necessitates stringent cleaning 
operations after machining and prior to final assembly to 
ensure an engine’s reliability throughout its service life.

The latest emission regulations (Tier 4) for diesel engines 
are currently in effect. They call for a cut in particle 
emissions by 90 percent, and in nitric oxide and nitrogen 
dioxide (NOx) emissions by 80 percent compared to 1992 
levels. With these improvements come tighter tolerances 
within the engine itself. These tight tolerances require 
more stringent cleaning of the moving parts to ensure 
proper operation.

PROCECO's first challenge was to ensure the cleaning of 
the oil and fuel passages located on multiple faces of the 
engine head. These particular features include a cleaning 
specification of less than 3 particles between 400 and 
600µm in size remaining in the passages after the cleaning 
process.

The second challenge was to clean the coolant cavities in 
order to extract any metal chips and debris that may have 
accumulated during the manufacturing process.

Finally, the equipment had to be able to automatically load, 
wash, rinse, dry, and unload two different part models 
without the need for tooling changes.

Solution 
To meet the customer's requirements for diesel engine 
heads with a high cleanliness level, PROCECO chose a 
spray-immersion washing process using its TYPHOON®-
TSI model. The TSI features a recirculated wash, recirculat-
ed rinse and a high-pressure, filtered-air blow-off.

To achieve the required level of cleaning, the TSI is 
constructed of stainless steel. Both the wash and rinse 
systems are equipped with cartridge filtration. The cylindri-
cal design of the TSI wash cabinet allows for good 
drainage to minimize solution drag-out and chip build-up 
between stages. The TSI design also allows for vacuum 
drying, if needed.

An autoloader moves the workpiece into the wash cabinet 
and a clamping system secures it in a rotating fixture. The 
cleaning process starts with a spray wash in combination 
with part rotation. 

 

The part is then submerged while continuing to rotate. 
Additionally, high-flow power-flush systems engage the 
workpiece to dislodge chips from inside the internal 
workpiece cavities.

 

After a recirculated rinse stage, a high-impact blow-off 
system removes excess moisture from the part, facilitat-
ing the flash drying. At the end of the process, the 
autoloader removes the workpiece from the process 
cabinet.

Integrated Cleaning Systems
CASE STUDYCASE STUDY

ISO
9001
ISO

9001
Toll free in North America: (800) 978-6677

Tel: (514) 254-8494  Fax: (514) 254-8184
7300 Tellier, Montreal, QC  H1N 3T7

cleaning@proceco.com • www.proceco.com

Toll free in North America: (800) 978-6677
Tel: (514) 254-8494  Fax: (514) 254-8184

7300 Tellier, Montreal, QC  H1N 3T7
cleaning@proceco.com • www.proceco.com

© 2020 PROCECO Ltd. All rights reserved.
PAGE 3

  

PRECISION CLEANING OF CYLINDER HEADS AND STRONGBACKS

Technical Data
Production: 15 minutes per workpiece at 100% machine 
efficiency.

Cleanliness
 • 100µm and lower – no limit
 • 101µm-200 µm – 50 particles / 1000cm2

 • 201µm-400 µm – 20 particles / 1000cm2

 • 401µm-600 µm – 3 particles / 1000cm2

 • Over 601 µm – 0 particles allowed

Process
 1. Workpiece Loading
 2. Recirculated Wash
 3. Recirculated Rinse
 4. High-Impact Air Blow-Off
 5. Workpiece Unloading

Business Benefits
Production Increase
 • Reduced workpiece manipulation
 • Improved manufacturing operation

Process Repeatability
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MAINTENANCE ACCESS DOORS

WORKPIECE FIXTURE WITH PRECISION LOCATING PINS
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