
28  AUGUST 2022

ISSUE FOCUS ///
FORGING / MAINTENANCE

CHOOSING 
BETWEEN HFC 
AND HFDu 
HYDRAULIC 
FLUIDS

The risk of catastrophic fire is increased by 
not using fire-resistant hydraulic fluids. 
(Courtesy: Quaker Houghton)
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When a mineral oil-based lubricant leak occurs in an area 
where there is an ignition source or near equipment running at 
high temperatures, it could lead to a catastrophic fire; using 
HFC or HFDu hydraulic fluids can improve safety and enhance 
performance; however, there are pros and cons to each.
By RONALD KNECHT

hile both HFC and HFDu hydraulic fluids reduce fire risk, 
improve operation safety, and enhance environmental 
performance, significant differences exist. Standing at 
50 to 55 percent market adoption, HFC is a water-based 

fluid that can be used in all industries where there is a major risk of 
fire. In contrast, HFDu is a water-free fluid that’s designed to replace 
anti-wear, mineral oil-based hydraulic fluids and has a market adop-
tion of 20 to 25 percent. 

While the key role of both fluids is to protect against fire and 
the consequential financial losses caused by application downtime, 
choosing which to adopt primarily comes 
down to the specific needs of the application. 
For example, in applications where workers 
are present such as die casting, the uncom-
promising fire resistance of HFC will often 
be favored. While in applications free of any 
human presence such as a blast furnace, the 
enhanced system reliability offered by HFDu 
will generally drive decision-making.

While there is scope to convert appli-
cations from HFC to HFDu, the process is 
costly, requiring extensive flushing and 
testing. It’s therefore important to under-
stand which hydraulic fluid makes the most 
sense from a safety, cost, and environmen-
tal perspective from the beginning to opti-
mize the associated benefits of increased 
productivity, reduced downtime, and 
enhanced work safety.

MAKING THE CASE FOR HFC 
WATER GLYCOL HYDRAULIC 
FLUIDS
HFC, or water glycol fluids, are the most 
widely used fire-resistant hydraulic fluids 
because of their cost-effectiveness and their 
combination of excellent fire-resistant properties with good lubrica-
tion performance. Widely used in steel making, die-casting foundries, 
pressure-molding applications, and the automotive industry, HFC 
remains the market standard.

In addition to offering uncompromising fire resistance, other fac-
tors for choosing HFC include its OEM endorsements and comparable 
pricing with mineral oil. Unlike HFDu, HFC is also miscible with 
process water, which remains a key environmental consideration. 
However, some compromises do exist with HFC that need to be taken 
into consideration. 

Ongoing maintenance of HFC is essential, with regular sampling 
and analysis required to protect against costly component damage. A 
properly maintained HFC operated system can behave very reliably.

The impact of neglected maintenance will often be a period of 
unplanned downtime, which needs to be meticulously scheduled to 
minimize the associated inconvenience and revenue losses. However, 
with an effective maintenance plan in place, the long-term cost effi-
ciencies and safety benefits of HFC are beyond question.

While their fire protection credentials are enviable, water-based 
fluids can result in a shorter service life for components due to corro-

sion and cavitation when maintenance is neglected. Hydraulic design 
limitations also exist in terms of pressure limitations, galvanized 
pipes, and paint inside tanks. In terms of limitations on flow and 
pressure, this can be resolved with the introduction of an HFDu, yet 
the associated costs may make HFDu a more viable long-term option.

THE ARGUMENT FOR HFDU SYNTHETIC  
WATER-FREE HYDRAULIC FLUIDS
Widely acknowledged as the best fire-resistant alternative to mineral 
oil despite being more expensive, HFDu fluids are designed to replace 
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HFC and HFDu hydraulic fluids are becoming more common within the engineering and manufacturing 
industry. (Courtesy: Quaker Houghton)
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anti-wear, mineral oil-based hydraulic fluids used in applications 
where fire hazards exist. Additionally, they can be used in environ-
mentally sensitive hydraulic applications without compromising the 
overall hydraulic system operations and design.

HFDu fluids are based on high-quality, synthetic, organic esters 
and carefully selected additives and do not contain water, mineral 
oil, or phosphate ester. HFDu fluids deliver excellent and reliable 
hydraulic fluid performance. While initial fluid investments may be 
higher, HFDu fluids generally result in a total lower cost of owner-
ship due to reduced downtime from maintenance and better lubri-
cation, resulting in less energy consumption. Additionally, HFDu 
products have a long fluid life, can perform at higher pressure, and 
enhance system reliability.

Some compromises do exist, however, as HFDu is two to three 
times more expensive than mineral oil. Its fire resistance meets inter-
national standards like Factory Mutual but is also not equal to its 
water-based alternatives, which is why HFDu fluids are often chosen 
for applications where there is less risk to human life such as blast 
furnaces and where reliability of the system is prevailed. 

Finally, HFDu is not miscible with water and, as such, doesn’t mix 
with wastewater. It can be skimmed off, which can have an impact 
on chemical oxygen demand (COD) and more positive environmental 
and regulatory consequences. As ever, there needs to be a holistic 
view taken when weighing the relevant benefits of water-free and 
water-based solutions.

BEST-IN-CLASS AND FIT FOR PURPOSE
In conclusion, it’s clear both HFC and HFDu hydraulic fluids offer 
a wealth of benefits. Deciding which makes the most sense to use 
ultimately comes down to what’s best for any specific application. 
Therefore, fire resistance, environmental impact, thermal stability, 
fluid maintenance, system reliability, the total cost of ownership, 
and price all need to be given serious consideration.

It’s here that Quaker Houghton’s expertise in fire resistant hydrau-
lic fluids can provide clarity and guidance. The company has the 
world’s leading brands of fire-resistant hydraulic fluids. HOUGHTO-
SAFE for HFC includes excellent corrosion inhibition, excellent lubri-
cation, and low heat release. While HFDu QUINTOLUBRIC has prop-
erties that strongly limit the spread of fire, reduce environmental 
impact, and lower the total cost of operation. By being able to offer 
both best-in-class HFC and HFDu products, Quaker Houghton can be 
completely objective in its recommendations, taking onboard the 
unique requirements and challenges of every application. 
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A single spark from hydraulic machinery can cause costly production downtime if fire-resistant fluids are not used. (Courtesy: Quaker Houghton)

It’s clear both HFC and HFDu 
hydraulic fluids offer a wealth of 
benefits. Deciding which makes the 
most sense to use ultimately comes 
down to what’s best for any specific 
application. 
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