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SYNOPSIS
RIG developed and implemented a turnkey ISO cleanliness 
program that increased the reliability of critical hydraulic 
systems for a global plastic mold injection company. The 
program managed 28 recirculation hydraulic systems 
located in a single department of the manufacturing 
plant. These systems actuated sensitive valves and cylin-
ders, with proportional directional valves being the most 
critical components. The plant was experiencing issues with 
several electrically operated valves sticking in the closed 
position ever year requiring them to be rebuilt. Operating 
pressures of the valves were below 3000 psi. The target ISO 
4406:99 cleanliness code for these systems was 17/15/11. 
RIG ISO cleanliness program reduced maintenance, oil, and 
filter costs as well as prolonged the life of critical hydraulic 
equipment by exceeding the target cleanliness level on all 
28 hydraulic systems.
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OIL ANALYSIS PROGRAM
RIG implemented a quarterly oil analysis program to 
monitor oil health on the 28 recirculation hydraulic 
systems. This program incorporated a routine sample 
and laboratory testing of each reservoir at an ISO/IEC 
17025:2005 accredited laboratory. The samples were 
analyzed for spectroscopy, particle count, viscosity, 
total acid number, and Karl Fisher water analysis. The 
test results were analyzed by RIG’s MLA I and MLA II 
certified technicians. The technicians provided recom-
mendations to increase reliability based on the labora-
tory analysis. The oil analysis results were entered in a 
database in order to establish trending data that was 
used to accurately predict and prevent issues before 
they occurred. The oil testing data and recommenda-
tions were presented to the customer at quarterly oil 
analysis meetings.

Figure 1. Right: Oil Analysis Report Highlighting the Substantial 
Reduction of the ISO Code Particle Count.

RIG ISO Cleanliness Program



Figure 2. Thirty-Month Particle Count Analysis
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PORTABLE FILTER CARTS
The ISO cleanliness program also incorporated auxiliary 
filtration at the oil reservoirs for each of the 28 recircu-
lation hydraulic systems. The filtration was provided by 
2 filtration carts custom built by RIG to fit in the limited 
space around the oil reservoirs. The carts were outfit-
ted with 1-micron beta 1000 filter elements to effec-
tively remove particulates from the oil. RIG personnel 
moved carts every two weeks to ensure that each oil 
reservoir was filtered according to a specific rotation 
schedule. Deviations from the rotation schedule were 
made in the event of excessive particle count results in 
order to immediately target the contaminated hydrau-
lic system. Detailed weekly logs were provided to the 
customer to document the filter cart rotation.

Figure 3. Example of the Data Documented in the Weekly Auxiliary 
Filtration Log 

PORTABLE WATER 
REMOVING CART
RIG incorporated a stand alone water removing filtra-
tion cart to target systems that were found to have 
high water content based on the quarterly oil analy-

sis program. The elevated water content was noticed 
during summer months, when the weather was hot and 
humid. Condensation would build on the inside of the 
reservoirs causing a spike in water content on the oil 
analysis reports.

RIG presented two options: 1) install desiccant breath-
ers on each reservoir to pull the moisture out of the 
reservoirs and also particulates, or 2) rotate one of RIG 
portable water removing filter carts. The customer se-
lected options 2, which RIG supported. The results were 
undeniable, an immediate decrease in the ppm water 
on the oil analysis report. This solution was strictly for 
preventative maintenance purposes, to avoid larger 
issues in the future. RIG portable water removing carts, 
ran side stream on the reservoirs, at eight (8) gallons 
per minute. All 21 system were back to spec (>50ppm 
water) within 65 days.

Figure 4. Before and After Reports For Portable Water Removal Cart 
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RESERVOIR CLEANING
The final component of the ISO cleanliness program 
was annual cleanings of each hydraulic reservoir. 
To ensure that each system was free of any dirt and 
debris RIG would clean each systems reservoir every 
year. During a shutdown period RIG’ s confined space 
certified personnel would drain the reservoir, clean 
the reservoir, inspect/replace suction strainer, replace 
all filter, and inspect/replace reservoir access gasket. 
By cleaning the reservoirs every year we were able 
to ensure that any of the build up on the tank walls 
and bottom of the tank were not transferred into the 
hydraulic system.

Figure 5. Portable Water Removing Cart Log

Figure 6. Screen Baffles Before and After

Figure 7. Reservoir Before and After

RESULTS
Oil analysis data compiled over a 30 month period 
was compared to the initial analysis to determine the 
effectiveness of RIG ISO cleanliness program for plastic 
injection molding manufactures. The analysis shows 
improvement consistent improvement in the in the oil 
health from the managed RIG ISO cleanliness program. 
The table below compares the condition of the oil in the 
28 hydraulic before the program and after 30 months 
of implementation.

Prior to the program 71% of the systems were marginal 
or critical. This was leading to increased maintenance 
cost and unscheduled downtime on the systems. After 
RIG implemented and managed the ISO cleanliness 
program only one (1) system (>1%) was in the marginal 
classification. The average particle count was reduced 
from 20/18/15 to 14/13/9 which doubled the life of each 
component within the department.

CONCLUSION
RIG partnered with this customer to develop a cus-
tomized ISO cleanliness program that would allow the 
departments maintenance staff to focus on critical 
issues while RIG MLA I and MLA II trained and certified 
technicians ensure the desired fluid cleanliness.

THE AVERAGE PARTICLE COUNT WAS 
REDUCED FROM 20/18/15 TO 14/13/9 
WHICH DOUBLED THE LIFE OF EACH 
COMPONENT WITHIN THE DEPARTMENT.

Figure 8. RIG ISO Cleanliness Program Oil Analysis Data
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