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UCONTM base polymers are polyalkylene glycols (PAGs): linear polymers of ethylene 
and propylene oxides with the generalized formula:

CH3

RO–[CH2CHO]n [CH2CH2O]m –H

POLYMER NOMENCLATURE

Each of the UCON base polymers in this booklet is designated by letter and number
symbols which identify it by chemical structure, viscosity, and additives.

Chemical Structure
The prefix or series symbol identifies the chemical structure of the series:

� LB Fluids are alcohol (ROH)-started polymers of all oxypropylene groups (m = 0).
LB Series products are available in a range of molecular weights (and viscosities). LB
Series products are water insoluble and have one terminal hydroxyl group.

� 50-HB Fluids are alcohol-started polymers containing equal amounts by weight of
oxyethylene and oxypropylene groups. 50-HB Series products are also available in a
range of molecular weights (and viscosities). 50-HB Series products are water soluble at
temperatures below 40°C and have one terminal hydroxyl group.

� 75-H Fluids are diol-started polymers containing 75 weight percent oxyethylene and
25 weight percent oxypropylene groups (m > n). 75-H Series products are also available
in a range of molecular weights (and viscosities). 75-H Series products are water soluble
at temperatures below 75°C and have two terminal hydroxyl groups (R = H).

Viscosity
Viscosity in Saybolt Universal Seconds (SUS) at 38°C (100°F) is designated by the
number group that follows the series symbol. Example: LB-285 has a viscosity of 285
SUS at 38°C (100°F).

Additives
The letter and code number, if any, following the viscosity designation shows the
presence of an additive or additives. Types of additives used with UCON fluids include
oxidation inhibitors, lubricity and extreme-pressure modifiers, and corrosion
inhibitors—both ferrous and nonferrous types (e.g., LB-300-X and 50-HB-280-XY25).
LB, 50-HB, or 75-H Series products contain no additives when the letters X or Y are
not used.
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FEATURES AND BENEFITS

UCON fluids and lubricants differ substantially from petroleum, animal, and 
vegetable oils. As synthetic products, they can be controlled and varied to a degree not
possible with natural oils and lubricants.

Features Benefits

Lubricity Lower Coefficient of Friction
Miscibility Either Oil or Water Soluble

High Viscosity Index Wider Operating Temperature Range

Solvency Clean Valves, Orifices, etc.

Cleanliness No Sludge, Varnish, Gums, and Tars

Stability Long Service Life

High Boiling and Flash Points Safety, High-Temperature Service

Elastomer Compatibility Fewer Equipment Limitations

UNIQUE PROPERTIES . . .SUPERIOR PERFORMANCE

The broad utility of UCON fluids and lubricants is derived from the following
properties and characteristics:

Viscosity
UCON fluids and lubricants are commercially available in a series of viscosities that
range from 55 to more than 300,000 Saybolt Universal Seconds (12 to >65,000
Centistokes) at 38°C (100°F). They show less change in viscosity with temperature
change than do petroleum oils. Viscosity indexes of UCON lubricants by ASTM D
2270 range from 180 to well over 220 without the use of viscosity index improvers,
whereas petroleum oils have viscosity indexes of less than 100. Some UCON 
lubricants have viscosity indexes as high as 400. Viscosities of UCON fluids and
lubricants are virtually unaffected by high rates of shear.

Low Pour Point
UCON LB and 50-HB Series products have low, stable pour points because they are
wax-free. They do not contain nor require pour point depressants.

Lubricity

UCON lubricants have outstanding overall load-carrying capacity, film strength, 
and anti-wear properties. This good lubricity and the excellent resistance of UCON
lubricants to sludge formation account for their use in industrial applications where
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long life of gears, bearings, and other vital machinery parts is essential. Gear and
bearing systems normally run at lower temperatures when UCON lubricants are 
used. When boundary lubrication conditions exist, extreme-pressure additives are
formulated into UCON lubricants.

Ash Content
UCON fluids and lubricants are refined to eliminate inorganic impurities. On break
down, they tend to form soluble fluids or volatile products rather than sludge or
varnish. Free carbon, or coke, is not formed during most high-temperature uses;
gum-like residues are not ordinarily deposited. In the presence of air, clean burn-off is
usually achieved. Ash content, Conradson carbon, and Ramsbottom carbon 
(ASTM D 189, D 524) values are normally less than 0.01 weight percent. Additives
used in some formulated products may contribute to inorganic residues.

Excellent Stability
UCON fluids and lubricants are chemically stable. Even under conditions 
encountered in most high-temperature applications, the fluids retain the qualities of
efficient hydraulic fluids, lubricants, and heat transfer media. Formulated products
contain additive packages that extend their useful life and temperatures of use. They do
not turn rancid during storage nor hydrolyze in acidic, basic, or neutral water solutions.

Boiling Points
Unlike petroleum oils, UCON fluids and lubricants do not contain low molecular
weight homologues that volatilize and produce a boiling situation at some specified
temperature. Therefore, by definition, they do not have actual boiling points. Instead,
they can decompose at elevated temperatures, forming low molecular weight products
which, depending on their rate of formation, can induce a synthetic boiling situation.
This effect can occur over a wide temperature range, depending on the conditions of
evaluation. It does not reflect the presence of low molecular weight (volatile)
compounds in the UCON fluids and lubricants as made, but indicates a temperature 
at a set of conditions at which volatile degradation products are apparent.

Flash Points
UCON fluids and lubricants generally have higher flash points than petroleum oils of
the same standard viscosities [cSt at 40°C (104°F)]. In instances where safety practices
limit a petroleum oil’s use temperature to below its flash point, UCON fluids and
lubricants can be used at higher temperatures than corresponding petroleum oil. This
characteristic is important in the selection of heat transfer fluids and calender
lubricants.

4
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Noncorrosive to Metals
UCON fluids and lubricants are noncorrosive to iron, steel, brass, bronze, and
aluminum under normal operating conditions. Their use in industrial machinery or
hydraulic systems is widespread. Inhibitors can be incorporated to control corrosive
moisture conditions.

Additive Response
UCON products may be formulated with additives to improve oxidation stability,
increase load-carrying capacity under extreme-pressure conditions, or give a particular
special effect. Water-insoluble additives may precipitate when particular fluids are
mixed with water, but water-dilutable additive systems can be employed.

Unusual Solubility
UCON fluids are available as water soluble or water insoluble products. Both the 
HB- and H-Series products are soluble in cold water but separate at higher temperature
—a property that allows achieving a lubricant film on a hot metal surface while using
an aqueous solution. Water insoluble fluids can be emulsified by the proper agent. Oils,
organic solvents, plasticizers, resins, and gums have different solubilities in UCON
fluids than in natural oils. Since petroleum oil sludge that may remain in the system
after changeover is usually dissolved by UCON lubricants, machinery is often cleaned
as it operates.

Gas Solubility
The solubility of common compressed gases, such as methane, nitrogen, ethylene,
propane, hydrogen, etc., in UCON lubricants is substantially less than in other
lubricants, such as petroleum oils and polyalphaolefins. Hence, any reduction in
viscosity of UCON lubricants due to gas dissolution in the lubricant is minimal.
Therefore, UCON lubricants maintain their viscosity better in intimate contact with
gases, thus providing thicker lubricant films and better lubrication. The benefits of this
feature include efficient lubrication, reduced downtimes, longer run times between
scheduled maintenance, and increased equipment life in compressor applications.

FDA Status
UCON fluids and lubricants have numerous clearances under FDA Food Additive
Regulations (see pages 40-41).

5
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The extremely broad array of properties offered by UCON fluids and lubricants 
makes them useful in numerous industrial applications. Some of these uses are shown
in the following table along with the properties and characteristics of particular
importance for the application.
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A p p l i c a t i o n s

Properties of UCON Fluids and Lubricants

Compatibility High Boiling High Flash Inverse

Application Cleanliness Elastomeric Environmental Gas Water Point Point Solubility

Aqueous Thickening ✔ ✔ ✔ ✔ ✔

Calender Lubrication ✔ ✔ ✔ ✔ ✔ ✔

Chemical Intermediates ✔ ✔ ✔ ✔ ✔

Compressor Lubrication ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Cosmetics ✔ ✔ ✔ ✔ ✔ ✔

Cryogenics ✔ ✔ ✔ ✔

Electronic Chemicals ✔ ✔ ✔ ✔ ✔ ✔ ✔

Engine Lubrication ✔ ✔ ✔ ✔ ✔ ✔ ✔

Foam Control ✔ ✔ ✔ ✔ ✔ ✔ ✔

Food Grade Lubrication ✔ ✔ ✔ ✔ ✔ ✔

Gear Lubrication ✔ ✔ ✔ ✔ ✔ ✔

Greases ✔ ✔ ✔ ✔ ✔ ✔

Heat Transfer ✔ ✔ ✔ ✔ ✔ ✔

Heat Treating/Quenching ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

High-Temperature Lubrication ✔ ✔ ✔ ✔ ✔ ✔ ✔

Hydraulics (Fire-Resistant) ✔ ✔ ✔ ✔ ✔ ✔

Industrial Lubrication ✔ ✔ ✔ ✔ ✔ ✔

Mandrel & Mold Lubrication ✔ ✔ ✔ ✔ ✔ ✔

Metal Coating Fluids ✔ ✔ ✔ ✔ ✔ ✔

Metalworking Lubrication ✔ ✔ ✔ ✔ ✔ ✔ ✔

Plasticizers ✔ ✔ ✔ ✔ ✔ ✔

Process Fluids ✔ ✔ ✔ ✔ ✔ ✔ ✔

Refrigeration Lubrication ✔ ✔ ✔ ✔ ✔ ✔ ✔

Rubber Lubrication ✔ ✔ ✔ ✔ ✔ ✔

Seal Lubrication ✔ ✔ ✔ ✔ ✔ ✔ ✔

Solvents ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Textile Lubrication ✔ ✔ ✔ ✔ ✔ ✔

Water-Tolerant Lubrication ✔ ✔ ✔ ✔ ✔ ✔ ✔
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Properties of UCON Fluids and Lubricants

Low Ash Low Pour Stability Viscosity
Content Point Lubricity Miscibility Solvency Shear Thermal Chemical Viscosity Index

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔
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Selection of the appropriate UCON product for a specific application requires
knowledge of the fluid requirements of the application, awareness of the most
important of these requirements, and a match-up with the properties of the various
UCON fluids or lubricants. Selection may be based primarily on viscosity, pour point,
cloud point, water or gas solubility, lubricating properties, oxidation stability, or
combinations of these and other physical, chemical, or performance properties.
Previous experience and data from pertinent experiments should be used when available
to aid in the decision-making process and often become the principal criteria.

VISCOSITY 

Viscosity is a key property in the selection of any lubricant. Viscosity requirements at
actual operating temperatures (rather than specification, classification, or test-procedure
reference temperatures) should govern the selection of the appropriate viscosity grade
for UCON fluids and lubricants.

Due to their much higher viscosity index, when selecting or comparing a UCON 
fluid to replace a petroleum product on the basis of viscosity, the viscosity comparison
should be made at the operating temperature rather than at SAE or ISO standard
temperature grades.

OPERATING TEMPERATURES

If prolonged operation above 40°C (104°F) is expected, UCON lubricants should
contain antioxidants or stabilizers. LB-300-X is an example of a product containing
antioxidants. Other stabilizer systems are available for use where color limitations 
or special requirements must be met.

SOLUBIL ITY

The solubility characteristics of UCON fluids and lubricants are useful properties in
selecting the right product. For example, LB fluids are water insoluble, which makes
them useful lubricants for mechanical lubrication. On the other hand, the water
solubilities of the 75-H and 50-HB fluids make them useful as process fluids or as
lubricants in situations where contact with the end-use product is possible and ease of
washability is essential. UCON fluids and lubricants also have unique gas solubilities.

PERFORMANCE ENHANCEMENT

The performance of UCON fluids and lubricants may be improved through the use 
of additives. Lubricants are available that contain extreme-pressure agents, corrosion
inhibitors, antioxidants, dyes and other additives for special purposes.

8
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UCON Fu n c t i o n a l  F l u i d s

HYDROLUBES:  F IRE-RES ISTANT HYDRAULIC  FLUIDS

For many hydraulic applications, the flammability of the hydraulic fluid is the decisive
factor. If a line breaks or leakage develops, the hydraulic fluid is usually sprayed at high
pressure and, if combustible, may spread a flame over a wide area. UCON hydrolubes
were developed to meet demands for relatively low-cost, fire-resistant hydraulic fluids.
They are balanced formulations of a glycol-water base thickened with a water soluble
UCON lubricant and contain additives to improve lubrication properties and provide
resistance to both liquid- and vapor-phase corrosion. UCON hydrolubes are approved by
Factory Mutual Research as Group I Less Hazardous Hydraulic Fluids. Products are
available in several viscosity grades and are sold as concentrates or as finished fluids, i.e.,
in ready-to-use form. 

HYDRAULIC  FLUIDS

UCON hydraulic fluids feature lubricity and performance as industrial hydraulic 
fluids for equipment that must operate over a wide temperature range. Their excellent
low-temperature properties make them readily adaptable for year-round outdoor use.
They are resistant to oxidation and thermal degradation and to the formation of sludge
and varnish. UCON hydraulic fluids have high viscosity indexes and their viscosities
are unaffected by high rates of shear.

COATING FLUIDS FOR BRAKE PARTS

UCON LB Series fluids, when compounded with selected rust and oxidation
inhibitors, are useful as lubricating and preservative coatings for hydraulic brake parts
and similar equipment. Inhibited UCON coating fluids, when applied to brake parts,
provide corrosion protection prior to assembly. UCON coating fluids maintain their
original physical properties as films and are resistant to deposits and gum formation.
UCON coating fluids were developed to be compatible with DOT 3 brake fluids.
However, they are not compatible with silicone-based brake fluids. They have no
adverse effect on braking system elastomers, and provide lubrication during assembly 
of braking parts.

9
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METALWORKING FLUIDS 
AND LUBRICANTS

UCON metalworking lubricants have been successfully used by formulators as the
lubricity base for water soluble cutting and grinding fluids. They have also been utilized
as lubricants in forming operations, such as drawing, stamping, and rolling. These
products are effective as base lubricants alone or when combined for synergistic
response with water soluble, extreme-pressure additives, such as fatty acids or phosphate
esters. UCON metalworking lubricants work by taking advantage of the phenomenon
of inverse solubility. Inverse solubility means that a material becomes less soluble in
water as the temperature of the solution increases. When a UCON metalworking fluid
comes in contact with the hot tool and workpiece, the polyalkylene glycol comes out of
solution and coats the metal surfaces with a concentrated lubricant film. Thus, because
of inverse solubility, aqueous metalworking fluids that contain UCON fluids are able to
provide both excellent lubricity and heat removal.

HEAT TRANSFER FLUIDS

UCON fluids have heat transfer characteristics superior to petroleum oils of
comparable viscosity. Because of their excellent thermal and oxidation stability, they
have found wide acceptance as heat transfer fluids in open, vented systems. UCON
fluids have high flash and fire points and, when properly used, have minimal tendency
to sludge, carbonize, and foul heat transfer surfaces. UCON fluids have higher thermal
conductivities than petroleum oils. They contain no PCBs.

PROCESS FLUIDS

UCON fluids have found unique application in the heat treating or processing of
plastics, elastomers, thread, or fabricated parts where compatibility of the fluid with the
processed part is important. UCON process fluids transfer heat rapidly and uniformly
and can be used in open baths up to 204°C (400°F). Because they are water soluble,
removal can be easily accomplished with a simple water rinse.

10
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SOLDER ASSIST  
FLUIDS

Water soluble UCON fluids are well suited as base fluids for many applications in the
electronics industry.  The excellent thermal and oxidative stability inherent in UCON
fluids makes them ideal for formulations employed in various aspects of printed circuit
board manufacture and assembly. Inhibited fluids provide improved high-temperature
stability, high flash and fire points, and low-foaming tendencies. UCON solder assist
fluids are also water soluble to simplify removal from the circuit board after soldering.

These properties and others make both uninhibited and inhibited UCON solder assist
fluids ideal candidates for solder leveling, solder blanketing, wave soldering intermix,
infrared fusing, and flux formulation applications.

Dow also manufactures a complete line of water soluble glycol ethers, alcohols,
surfactants, and ethanolamines that are useful in preparing electronic 
chemical formulations.

QUENCHANTS

UCON quenchants are a series of nonflammable, aqueous solutions containing special
polymers and corrosion inhibitors that have been used for over 30 years for quenching
both ferrous and nonferrous metals. They may be used to replace either oil or water
and, often, aqueous brine solutions as the preferred quenchant media for both low- and
high-hardenability, plain carbon and alloy steels. In these applications, UCON
quenchants provide much wider flexibility in quench severity than is achievable with
water or oil alone, while still providing reductions in cracking, distortion, and residual
stress. The use of UCON quenchants is permitted by most of the major industrial
specifications, such as Mil H 6875.

UCON quenchants are finding increasing use in the nonferrous industry because they
provide substantial improvements in distortion and residual stresses, while maintaining
excellent physical properties compared to those achieved with hot-water quenching.
UCON Quenchant A is classified as a Type I quenchant (AMS 3025B) for use in the
aerospace industry (AMS 2770E and Mil H 6088).

11
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HIGH-TEMPERATURE LUBRICANTS

UCON lubricants offer unique properties that provide key advantages in industrial
lubrication at high temperatures. At elevated temperatures, most lubricating oils tend 
to decompose or oxidize into sludges and carbonaceous residues, resulting in high wear
rates and inefficient operation. UCON lubricants generally do not form deposits,
sludges, or varnish at high temperatures. Total or clean burn-off can be achieved
without sludge and residue formation.

UCON lubricants are ideal liquid carriers for solid lubricants, such as graphite or
molybdenum disulfide, used in high-temperature applications. The clean burn-off
characteristics of UCON lubricants allow the solid lubricants to achieve maximum
efficiency, which has made this combination highly desirable when used on kiln-car
bearings, and on oven chains, drives, and gears on hot glass machinery.

COMPRESSOR LUBRICANTS

UCON fluids of both the LB Series and 50-HB Series are used extensively as base
fluids for formulated compressor lubricants. Centrifugal, reciprocating, rotary-screw,
sliding vane, and other types of compressors have been lubricated with UCON
lubricants in a variety of applications: helium, nitrogen, hydrogen, carbon dioxide,
natural gas, ethylene, stack gases, landfill gas, and fluorocarbon refrigerant, as well as
many other process streams of varying composition. The success of UCON lubricants
in such applications is due to their excellent lubricity, high-temperature stability,
resistance to sludge and varnish formation, good additive response, and adaptable
solubilities. A complete line of UCON compressor lubricants is available.

REFRIGERATION LUBRICANTS

In 1987, the Montreal Protocol initiated the phase-out of the production and use of
chlorofluorocarbons, or CFCs, because of their adverse effect on the earth’s ozone layer.
A major use of chlorofluorocarbon R-12 was as a refrigerant in mobile air conditioning
systems. This industry has chosen refrigerant R-134a as a nonozone-depleting
replacement for R-12.

In mobile air conditioning units, the compressor lubricant travels through the system
with the refrigerant. To ensure return to the compressor, the lubricant must have
adequate solubility in the refrigerant. The mineral oils that were used as lubricants with
R-12 are insoluble in R-134a. However, polyalkylene glycol (PAG) lubricants are

12
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soluble in R-134a. Because of their good solubility and excellent lubricating
characteristics, PAG lubricants were chosen by the automotive industry for use in all
new R-134a A/C systems. PAG lubricants are also recommended by all major car
manufacturers for use when retrofitting R-12 vehicles to R-134a.

UCON refrigeration lubricants are PAG-based products developed specifically for 
use with R-134a in automotive and other mobile A/C systems. These products have
been formulated with state-of-the-art additive packages to provide optimum
performance. The additive technology used in these products has been drawn from
knowledge gained by Dow in over 40 years of experience with PAG lubricants. 
UCON refrigeration lubricants show good solubility and stability in R-134a, 
as well as excellent lubricity in all types of mobile A/C compressors. 

MACHINERY LUBRICANTS

Dow offers two series of formulated lubricants for gear lubrication: UCONALLTM

lubricants and UCON food grade lubricants.

UCONALL lubricants are fully formulated, extreme-pressure lubricants for enclosed
industrial gears. They are formulated to provide excellent lubrication, stability, and
extended service life, while eliminating many of the problems commonly encountered
with petroleum gear lubricants. UCONALL lubricants take advantage of the many
inherent advantages of their polyalkylene glycol-base fluids and those of the superior
additive packages developed and proven in years of industrial use. The result is superior
gear lubricants that also provide cost savings to the user.

UCONALL lubricants are available in a broad viscosity range for many industrial gear
applications, including helical, herringbone, bevel, spiral bevel, spur, and worm gear
designs. Outstanding performance and service life result when these lubricants are used
to lubricate these types of gears.

These lubricants possess superior operating characteristics, providing reduced operating
temperatures, reduced friction, and very little wear. They are also noncorrosive to metal
surfaces and possess extreme-pressure properties which make them ideal for the
lubrication of worm gears or other gearing utilizing nonferrous metals.

13

(continued)

DIP-5081.qxd  11/14/01  4:46 PM  Page 13



Their excellent thermal and oxidative stability eliminates the need for frequent
changeover due to premature oxidation of petroleum gear oils. These lubricants exhibit
excellent viscosity-temperature properties, having viscosity indexes generally exceeding
170; this eliminates the need for seasonal changeover due to climatic temperature
changes and allows wider operating temperature ranges than permissible with
petroleum oils.

In cold weather climates, high viscosity indexes and low pour points of UCONALL
lubricants allow for low startup torques, which prevent motor overloading.

FOOD GRADE LUBRICANTS

UCON food grade lubricants are fully formulated, extreme-pressure synthetic
lubricants developed for use in industrial machinery where incidental food contact
from lubricants may occur. All the components of these lubricants are identified in
FDA Regulation 21 CFR 178.3570 and 21 CFR 178.3910.

UCON food grade lubricants offer significantly improved performance over food-grade
white oils and non-food-grade-rated petroleum oils by providing excellent lubricity,
increased oxidative and thermal stability, high viscosity indexes (180-220), and low
pour points. Because they are fully formulated from quality synthetic base fluids, they
provide the same energy savings and temperature reductions as industrial-grade
UCONALL lubricants.

UCON food grade lubricants have demonstrated energy savings of up to eight 
percent in industrial gear boxes when compared to formulated white oils and nonrated,
extreme-pressure petroleum gear oils. Operating temperature reductions of up to 47°F
have also been documented with UCON food grade lubricants versus formulated,
food-grade white oils.

UCON food grade lubricants are formulated to provide extreme-pressure performance
qualities similar to those found in extreme-pressure sulfur- and phosphorus-containing
gear lubricants. UCON food grade lubricants pass twelve load stages of the FZG spur
gear test.

14
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2-CYCLE  ENGINE 
LUBRICANTS

UCON LB Series lubricants are uniquely adapted for use with air-cooled two-stroke
cycle engines. The clean burn-off characteristics of UCON lubricants virtually
eliminate engine problems related to spark plug fouling, exhaust port plugging, and
combustion chamber deposits. Because UCON lubricants burn clean and do not 
“load-up” in the combustion chamber, as do petroleum lubricants, starting, engine 
idle, and throttle response are significantly improved. These two-stroke cycle engine
lubricants are combustible to a greater degree than petroleum lubricants; therefore, 
a measurable increase in maximum engine power can be anticipated.

UCON lubricants have distinct performance advantages in the formulation of model
engine fuels. Because they burn cleanly in the combustion area, much of the
accumulation of deposit caused by castor oil can be eliminated. Furthermore, since
UCON lubricants are completely miscible with methanol (or nitromethane/methanol
mixtures), there are no problems of fuel separation in storage or in cool weather.
Finally, with an absence of gummy residues, cleanup of model equipment, engines, 
and servomechanisms is markedly easier with UCON lubricants.

RUBBER LUBRICANTS

UCON lubricants, with their negligible solvent and swelling effects on most natural
and synthetic rubber compositions, as well as their excellent lubricity, are ideally suited
as anti-stick, coating, and parting agents for the rubber industries. They are used
successfully as anti-stick agents for uncured rubber, machining lubricants for hard
rubber, mold lubricants, and lubricants for rubber packings, o-rings, and seals. The
water soluble 50-HB Series and the water-insoluble LB Series are both used in rubber
lubricant formulations. In most cases, the lubricant is diluted with water or some other
solvent. Wetting agents, fine-particle solids, glycerol, or silicone emulsions may also be
added to produce special modifications.

UCON Mandrel Release Agent 5731 has found widespread use in the manufacture of
EPDM and NBR (nitrile) cured hose, such as automotive radiator hose. In this aqueous
system, the spent lubricant is recovered by taking advantage of the inverse solubility
phenomenon of UCON fluids which provides an economical and efficient system.

15
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MILL  AND CALENDER LUBRICANTS

The large-scale mills and calenders employed by the rubber, textile, paper, and plastic
industries combine the lubricant requirements of large-diameter journal (or sleeve)
bearings, anti-friction bearings, and several types of gearing. Equipment manufacturers
have established that properly formulated petroleum oils satisfactorily meet their
requirements for moderate temperatures of operation. However, at elevated
temperatures [e.g., when calender roll temperatures exceed 177°C (350°F)], petroleum
lubricants tend to develop carbonaceous residues that may contribute to lubrication
problems and certainly add to a continuing maintenance program. UCON lubricants
are listed for high-temperature service.

When roll-face temperatures are maintained at values of 177°C (350°F) and above, the
lubricant fed to the roll journals and to the connecting gears is also maintained at an
elevated temperature. The temperature recommended by the equipment manufacturer is
designed (a) to provide an adequate flow of lubricant to the bearings and gears, and (b)
to maintain a uniformly elevated temperature on the roll neck so little or no temperature
gradient will occur across the roll face. UCON calender lubricants, which are supplied 
in three viscosity grades to meet varying requirements, offer a degree of flexibility in
high-temperature equipment not permitted with petroleum products.

GREASES AND SOLID LUBRICANT DISPERSIONS

Superior greases can be made with UCON lubricants. These greases—so adaptable for
the extreme applications of high and low temperature, as well as for standard uses—are
characterized by the excellent properties of the base fluid. Their unusual solubilities
permit the formulation of water soluble or hydrocarbon-resistant greases. Conventional
soaps may be used as gelling agents for UCON lubricants. Solid thickening agents,
such as modified bentonite clays or fine-particle silica, may also be added to form gels
that have outstanding properties. LB Series lubricants thickened with microscopic silica
have water-resistance properties similar to petroleum oils that are similarly thickened.
Mixtures of LB or 50-HB Series lubricants with graphite or molybdenum disulfide
make useful lubricants—especially for high-temperature operations. UCON lubricants
also offer advantages as vehicles for abrasives.

While Dow does not manufacture greases or solid lubricant mixtures, names of
manufacturers who use UCON fluids and lubricants in compounding mixtures can 
be supplied.

16
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TEXTILE  F IBER 
LUBRICANTS

UCON lubricants are utilized in practically every phase of textile fiber lubrication.
Depending on the application, fiber type, and yarn structure, the desired level of
friction control can be obtained by selecting one or a combination of lubricants. These
lubricants have outstanding resistance to discoloration from heat and light and do not
stain or discolor fibers. They do not become rancid or gummy during storage or use
and are thoroughly removed in conventional scouring processes.

UCON 50-HB textile lubricants exhibit a wide range of resistance to friction, which
varies with yarn running speed and with the molecular weight of the UCON lubricant.
The low friction at high yarn velocities, combined with exceptionally high smoke point,
low volatility, and resistance to absorption into the fiber make high-molecular-weight 
fluids especially suitable for high-speed, high-temperature fiber processes, such as 
false-twist texturing.

Ever-increasing speeds in manmade fiber production and processing have imposed
more demanding standards of performance on the spin finishes applied by the fiber
producer. UCON 75-H fluids are finding growing usage as a spin-finishing
component. Availability of the UCON 75-H fluids over a wide range of viscosities and
molecular weights affords latitude to the finish formulator in achieving an optimum
balance of finish properties to meet the various downstream requirements in drawing,
texturing, fabrication, and wet processing. Low sliding friction at high speeds, plus
relatively low volatility and residue formation, have led to the use of UCON 75-H
lubricants as spin finishes for polyester feeder yarns for friction-twist texturing and
conventional draw texturing.

UCON LB textile lubricants are oil-compatible polymers having moderate-to-good
thermal stabilities and low residues on heater plates. They are emulsifiable with the
proper mix of alkylphenol ethoxylates.

TEXTILE  MACHINE LUBRICANTS

UCON textile machine lubricants are water soluble lubricants that provide excellent
lubrication, as well as affording complete removability from many fabrics during most
scouring processes. The complete water-washability of UCON textile machine
lubricants can significantly reduce the number of “seconds” caused by oil staining.
These water soluble lubricants provide excellent oxidation and corrosion protection and
meet or exceed all American Gear Manufacturers Association (AGMA) specifications
for extreme-pressure gear lubricants. UCON textile machine lubricants can be made
available in a wide range of viscosities.

17
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CHEMICAL INTERMEDIATES

UCON fluids can serve as reactive intermediates in the preparation of resins,
plasticizers, modifiers, and surfactants. UCON fluids are characterized by hydroxyl
functionality, which can be converted to urethanes, ethers, acetals, carbonates, and
halides. The LB and HB Series Fluids are monofunctional, whereas the H Series fluids
are difunctional. Molecular weights encompassed by UCON functional fluids range
from about 300 to more than 15,000.

INK AND DYE SOLVENTS

Diluents and solvents used in the formulation of inks and pastes must have low
volatility and hygroscopicity, as well as good lubricity. UCON fluids more than fill
these requirements. In addition, these lubricants are non-gumming and are available in
a wide range of viscosities. They have a plasticizing capacity for certain resin-base inks.
UCON lubricants have good solubility for certain dyes of both water soluble and water
insoluble types; the 50-HB Series lubricants have the useful property of decreasing
water solubility as the temperature is increased.

PLASTIC IZERS AND SOLVENTS

UCON fluids are used as nonvolatile solvents, softeners, and plasticizers. Applications
include pyroxylin dopes in the coating of textiles and paper, gravure-type lacquer inks
for foil coating, nitrocellulose coatings, and removal of gums that clog pilots, control
valves, and orifices in manufactured gas distribution systems. UCON fluids are also
useful as mold-release agents and dye solvents for vinyl resins.

FOAM CONTROL AGENTS

UCON fluids of both the 50-HB and LB Series are efficient antifoam agents in many
aqueous and nonaqueous foaming systems. They have proven successful in boiler water,
latex processing and compounding, low-foam washing solutions, paints and coatings,
adhesives, fermentation processes, Benfield gas treating operations, and salt water flash
evaporators, as well as other applications where foam control is important. UCON
fluids often exhibit synergistic effects when used with other antifoams or surface 
active agents.

UCON fluids function as antifoams when they are insoluble under conditions of use.
The 50-HB Series Fluids become insoluble in aqueous solutions at temperatures above
50°C (122°F) and do not function as antifoams below this temperature. The LB Series
Fluids are insoluble in water at low, as well as high temperatures and are useful over a
wide temperature range. For nonaqueous systems, consider UCON fluids that are
insoluble or sparingly soluble in the media in question.

18
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These fluids have proven especially successful as antifoams in salt water flash
evaporators used to produce drinking water from sea water or brackish water sources.
The EPA Office of Water has approved a number of UCON fluids as foam control
agents in the desalination of sea water.

The complete water solubility of the 50-HB Series fluids at low temperature allows for
accurate and uniform solutions. In addition, UCON lubricants 50-HB-660, -2000, 
-3520, and -5100 are substances identified in FDA Regulation 21 CFR 173.310
governing boiler water additives, including antifoams, used in food processing.

COSMETIC  FLUIDS AND EMOLL IENTS

Formulators of hair preparations and conditioners, skin creams and lotions, bath oils,
antiperspirants, deodorants, and other cosmetics are familiar with the advantages of
UCON fluids. They offer performance versatility unmatched by the usual animal,
vegetable, and mineral oils. UCON fluids are available in a wide range of viscosity
grades—both water soluble and water soluble types—to meet the many needs of the
cosmetic chemist. They are useful in liquids, gels, emulsions, aerosols, and sticks.

Amerchol Corporation, a wholly-owned subsidiary of The Dow Chemical Company,
markets UCON fluids to the cosmetic, personal care, and toiletries industries. For
information, call the number for your area on the back of this brochure.

DEMULSIF IERS

UCON fluids are also used as anti-emulsifiers. Their chemical structure and physical
properties have made them useful as straight demulsifiers and as components or
intermediates for demulsifiers.

19
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Certain physical and chemical inspection tests are helpful in characterizing lubricants
and in evaluating the extent of deterioration and contamination during use. When
correlated with actual lubricant performance in service, the tests can be used to estimate
the condition and further usefulness of a lubricant.

Because synthetic lubricants are chemically different from petroleum oils, some of the
inspection methods developed for petroleum products cannot be applied directly to
UCON lubricants.

Standard ASTM Test Methods applicable to both petroleum oils and UCON
lubricants:

• Viscosity • Ash Content
• Flash Point • Fire Point
• Pour Point • Color
• Specific Gravity • Foaming Characteristics

Methods that have no particular significance when applied to UCON lubricants and
are not generally used in their evaluation:

• Aniline Point
• Solvent Precipitation Tests

Methods that require modified interpretation or procedure for UCON lubricants:

• Neutralization Value
• Water Content
• Carbon Residue
• pH

Specific methods of analysis applicable to used UCON lubricants as a means of 
judging further life are available on request.

21
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1. PHYSICAL PROPERTIES†

(Determined on Typical Commercial Material.)

UCON Viscosity Index (VI) Viscosity–Saybolt Universal Seconds (SUS)
Product (ASTM D2270, IP 226) 99°C (210°F) 38°C (100°F) -18°C (0°F)

LB-65 83 35.5 65 740
LB-135 161 45.1 135 4700

LB-165 169 48.6 165 5900
LB-285 184 62.7 285 9200

LB-385 190 75.1 385 15,000
LB-525 196 93.1 525 33,900

LB-625 200 106 625 34,100
LB-1145 214 177 1145 56,000

LB-1715 219 258 1715 88,000

50-HB-55, Inh. 97 34.3 55 710
50-HB-100 165 41.6 100 1300

50-HB-170 197 51.0 170 4000 
50-HB-260 212 63.8 260 6600

50-HB-400 220 84.5 400 10,200
50-HB-660 230 125 660 18,000

50-HB-2000 254 335 2000 76,000
50-HB-3520 269 558 3520 162,000

50-HB-5100 281 781 5100 238,000

75-H-450 184 98 450 N/A (Solid)
75-H-1400 207 197 1400 N/A (Solid)

75-H-9500 282 1187 9500 N/A (Solid)
75-11-90,000 414 12,100 90,000 N/A (Solid)

VISCOSITY NOTE—Kinematic viscosities were determined with Cannon-Fenske viscometers following ASTM D 445; IPTI. 
Saybolt viscosities were obtained from the kinematic viscosities by means of ASTM tables and charts. 
For viscosity-temperature charts, see pages 27-30.

†Typical properties, not to be construed as specifications.
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23

PHYSICAL PROPERTIES†

UCON Viscosity–Centistokes (cSt) ISO Viscosity
Product 100°C (212°F) 40°C (104°F) 0°C (32°F) Grade

LB-65 2.73 11 58 10
LB-135 5.65 28 250

LB-165 6.71 34 290 32
LB-285 10.8 61 510

LB-385 14.0 80 750
LB-525 18.4 100 1250 100

LB-625 21.4 120 1450
LB-1145 36.9 230 2470 220

LB-1715 51.9 370 3950 320

50-HB-55, Inh. 2.36 8.3 44
50-HB-100 4.59 19 100

50-HB-170 7.45 33 230 32
50-HB-260 11.1 53 380

50-HB-400 16.3 81 610
50-HB-660 25.6 130 1020 1501

50-HB-2000 70.2 440 3940
50-HB-3520 117 700 7500 680

50-HB-5100 164 1020 11,000 1000

75-H-450 19.6 60 630 100
75-H-1400 41.5 290 2910 3201

75-H-9500 250 1800 N/A (Solid)
75-H-90,000 2545 17,000 N/A (Solid)

1Due to the high viscosity index, these fluids behave as indicated viscosity-grade lubricants at common use temperatures.

†Typical properties, not to be construed as specifications.

(continued)
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PHYSICAL PROPERTIES†

Pour Point,1 Refractive
UCON (ASTM D 97; IP 15) Index, Density, g/cc
Product °C (°F) nD 100°C (212°F) 40°C (104°F)

LB-65 -57 (-70) 1.3281 0.894 0.942
LB-135 -48 (-55) 1.4436 0.913 0.962

LB-165 -46 (-50) 1.4453 0.918 0.965
LB-285 -40 (-40) 1.4482 0.925 0.972

LB-385 -37 (-35) 1.4489 0.910 0.971
LB-525 -34 (-30) 1.4487 0.929 0.977

LB-625 -32 (-25) 1.4491 0.935 0.982
LB-1145 -29 (-20) 1.4499 0.934 0.982

LB-1715 -23 (-10) 1.4503 0.936 0.984

50-HB-55, Inh. -62 (-80) 1.4402 0.864 0.947
50-HB-100 -51 (-60) 1.4491 0.946 0.995

50-HB-170 -42 (-45) 1.4531 0.943 1.005
50-HB-260 -40 (-40) 1.4542 0.968 1.017

50-HB-400 -41 (-42) 1.4576 0.956 1.018
50-HB-660 -34 (-30) 1.4576 0.978 1.028

50-HB-2000 -32 (-25) 1.4590 0.989 1.038
50-HB-3520 -29 (-20) 1.4598 0.993 1.040

50-HB-5100 -29 (-20) 1.4596 0.997 1.045

75-H-450 -15 (5) 1.4655 1.014 1.079
75-H-1400 4 (40) 1.4653 0.991 1.066

75-H-9500 4 (40) 1.4665 0.985 1.070
75-H-90,000 4 (40) 1.4661 0.992 1.067

1Pour Point—UCON lubricants contain no wax. When cooled, viscosities increase until glass-like solids result.

†Typical properties, not to be construed as specifications.

DIP-5081.qxd  11/14/01  4:46 PM  Page 24



25

PHYSICAL PROPERTIES†

UCON Specific Gravity, Coefficient of Expansion Number Average
Product 20/20°C Per °C at 55°C (131 °F) Molecular Weight

LB-65 0.960 0.00087 340
LB-135 0.979 0.00085 640

LB-165 0.983 0.00082 740
LB-285 0.990 0.00082 1020

LB-385 0.992 0.00083 1200
LB-525 0.994 0.00083 1420

LB-625 0.997 0.00080 1550
LB-1145 1.000 0.00081 2080

LB-1715 1.000 0.00081 2490

50-HB-55, Inh. 0.978 0.00089 270
50-HB-100 1.013 0.00083 520

50-HB-170 1.031 0.00081 750
50-HB-260 1.033 0.00083 970

50-HB-400 1.041 0.00083 1230
50-HB-660 1.051 0.00081 1590

50-HB-2000 1.056 0.00080 2660
50-HB-3520 1.056 0.00077 3380

50-HB-5100 1.056 0.00077 3930

75-H-450 1.103 0.00079 980
75-H-1400 1.095 0.00079 2470

75-H-9500 1.094 0.00076 6950
75-H-90,000 1.092 0.00077 12,000

Applies to all products above.
Water Content, % by wt = < 0.25
Ash (ASTM D 482); wt % = <0.01

†Typical properties, not to be construed as specifications.
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2. SHIPPING DATA 
(Subject to Change Without Notice)

Flash Point, Pensky- Flash Point, Net Container Contents,
Martens Closed Cup Cleveland Open Cup Weight Per 55-Gallon DOT 17E

UCON (ASTM D93, IP 34) (ASTM D92, IP 36) Gallon at 20°C Non-Returnable 
Product °C °F °C °F (68°F), lb Steel Drum, lb

LB-65 152 305 221 430 7.99 433
LB-135 177 350 221 430 8.16 442

LB-165 191 375 266 510 8.18 443
LB-285 179 355 235 455 8.23 446

LB-385 177 350 232 450 8.27 448
LB-525 185 365 238 460 8.30 450

LB-625 168 335 232 450 8.32 451
LB-1145 191 375 235 455 8.34 452

LB-1715 188 370 232 450 8.34 452

50-HB-55, Inh. 101 215 124 255 8.08 448
50-HB-100 141 286 196 385 8.51 464

50-HB-170 174 345 232 450 8.58 467
50-HB-260 177 350 238 460 8.62 469

50-HB-400 204 400 249 480 8.68 476
50-HB-660 202 396 229 445 8.72 478

50-HB-2000 177 350 249 480 8.84 483
50-HB-3520 182 360 243 470 8.81 481

50-HB-5100 182 360 246 475 8.86 483

75-H-450 188 370 240 465 9.13 499
75-H-1400 219 426 271 520 9.12 496

75-H-9500 222 431 266 510 9.11 497
75-H-90,000 199 391 265 510 9.08 490

26
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3. VISCOSITY VS. TEMPERATURE, LB SERIES

27
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Determined on Typical Commercial Material

Temperature, °C

LB-1715
LB-1145
LB-625
LB-525

LB-385
LB-285
LB-165
LB-135
LB-65

Temperature, °F

Products of the LB series are available in viscosities from 65 to 1715 SUS (11.8 to 371 cSt) at 38°C
(100°F). Other members of this series can be supplied as demand warrants.
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4. VISCOSITY VS. TEMPERATURE, 50-HB SERIES
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Determined on Typical Commercial Material

Temperature, °C

Temperature, °F

50-HB-5100
50-HB-352050-HB-2000

50-HB-66050-HB-40050-HB-26050-HB-170

50-HB-100

50-HB-55, Inh.

Products of the 50-HB series are available in viscosities from 55 to 5100 SUS (8.9 to 1104 cSt) at 38°C
(100°F). Other members of this series can be supplied as demand warrants.

Many of the applications for these fluids as industrial lubricants closely parallel those for the LB series.
In applications where these lubricants are used in water solutions or where water may be present and
may cause corrosion or rusting, suitable corrosion inhibitors can be added. Water insoluble additives
may precipitate when formulated 50-HB fluids are mixed with water.
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5. VISCOSITY VS. TEMPERATURE, UCON CALENDER
LUBRICANTS
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UCON Calender Lubricant 51
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DIP-5081.qxd  11/14/01  4:46 PM  Page 29



6. VISCOSITY VS. TEMPERATURE, 75-H SERIES
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UCON fluids and lubricants of the 75-H series are available in several viscosities. For specific
applications, additive-containing 75-H fluids can also be supplied. In general, the 75-H series products
have higher pour points for a given viscosity than the other series of UCON fluids.

DIP-5081.qxd  11/14/01  4:46 PM  Page 30



7. VISCOSITY OF WATER SOLUTIONS, 50-HB SERIES
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Data for solutions of 50-HB-55, Inh.; 50-HB-260; and 50-HB-5100 are laboratory determinations on
representative production samples. Other data are interpolations.
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8. SAE, ISO AND AGMA VISCOSITY SPECIFICATIONS 
FOR LUBRICANTS

32

ISO1 Kinematic Viscosity,
Viscosity Centistokes at
Grade 40°C (104°F)

2 1.98–2.42
3 2.88–3.52
5 4.14–5.06

7 6.12–7.48
10 9.00–11.0
15 13.5–16.5

22 19.8–24.2
32 28.8–35.2
46 41.4–50.6

68 61.2–74.8
100 90.0–110
150 135–165

220 198–242
320 288–352
460 414–506

680 612–748
1000 900–1100
1500 1350-1650

1ISO Standard 3448.

Viscosity Range,
SAE Numbers(d) Saybolt Universal Seconds
Gear Oil Min Max

75W at 99°C (210°F) 40
80W at 99°C 49
85W at 99°C 63

90 at 99°C 74 120
140 at 99°C 120 200
250 at 99°C 200

SAE Numbers(e)

Motor Oil

5W at -18°C (0°F) 6000
10W at -18°C(a) 6000 12,000
20W at -18°C(b) 12,000 48,000

20 at 99°C (210°F) 45 58
30 at 99°C 58 70
40 at 99°C 70 85

50 at 99°C 85 110

AGMA Viscosity Range,
Lubricant Saybolt Universal Seconds
Number(f)

Temperature Min Max

1 38°C (100°F) 193 2325
2;2EP 38°C 284 347
3;3EP 38°C 417 510

3;4EP 38°C 626 765
5;5EP 38°C 918 1122
6;6EP 38°C 1335 1632

7 comp;7EP(c) 38°C 1919 2346
8 comp;8EP(c) 38°C 2837 3467

(a) Minimum viscosity at -18°C can be waived if viscosity at 99°C is not below 40 SUS.
(b) Minimum viscosity at -18°C can be waived if viscosity at 99°C is not below 45 SUS.
(c) Oils marked “comp.” are those compounded with 3 to 10% fatty or synthetic fatty oil. (Not used with UCON lubricants.)
(d) SAE J 306 b, 1974.
(e) SAE J 300 b, 1973.
(f ) AGMA Standard 250.3, May 1972.
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9. VISCOSITY CONVERSION CHART FOR COMMONLY USED
INDUSTRIAL LUBRICANT VISCOSITY RATINGS

Kinematic Saybolt
ISO Viscosity, Viscosity (SUS) AGMA SAE SAE Gear
Viscosity Centistokes at at 40°C (104°F) Grade No. Viscosity No. Lubricant No.
Grade 40°C (104*F) (Approx.) (Approx.) (Approx.) (Approx.)

22 22.0 105 — — —
32 32.0 150 — 10W 75W

46 46.0 215 1 10 —
68 68.0 315 2 20 80W

100 100 465 3 30 —
150 150 700 4 40 85W

220 220 1000 5 50 90
320 320 1500 6 60 —

460 460 2150 7 70 140
680 680 3150 8 — —

33
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10. VISCOSITY BLENDING CHART

34

Draw a straight line from the high-viscosity component on the left to the component on the right.
Viscosities and percentages of the components of blends are then approximated by the points along this
line. Minor deviations may occur when blending lowest viscosity products with fluids of higher viscosity.
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11. SOLUBILITIES OF UCON FLUIDS AT 25°C (77°F)

1 Part UCON Fluid to 1 Part Solvent to
9 Parts Solvent 9 Parts UCON Fluid

Solvent LB-625 50-HB-660 75-H-1400 LB-625 50-HB-660 75-H-1400

Acetone Soluble Soluble Soluble Soluble Soluble Soluble
Butyl CELLOSOLVETM Solvent Soluble Soluble Soluble Soluble Soluble Soluble
Butyl CARBITOLTM Solvent Soluble Soluble Soluble Soluble Soluble Soluble

n-Butanol Soluble Soluble Soluble Soluble Soluble Soluble
Cyclohexane Soluble Insoluble Insoluble Soluble Soluble Soluble
Cyclohexene Soluble Soluble Insoluble Soluble Soluble Soluble

Butyl Ether Soluble Soluble Insoluble Soluble Soluble Soluble
Diethylene Glycol Insoluble Insoluble Soluble Insoluble Soluble Soluble
Dimethoxytetraglycol Soluble Soluble Soluble Soluble Soluble Soluble

Dibutylphthalate Soluble Soluble Soluble Soluble Soluble Soluble
Ethylene Glycol Insoluble Insoluble Insoluble Insoluble Soluble Soluble
Ethylene Dichloride Soluble Soluble Soluble Soluble Soluble Soluble

2-Ethyl-1,3-hexanediol Soluble Soluble Soluble Soluble Soluble Soluble
Glycerol Insoluble Insoluble Insoluble Insoluble Insoluble Insoluble
Heptane Soluble Insoluble Insoluble Soluble Soluble Insoluble

Hexyl Ether Soluble Soluble Soluble Soluble Soluble Soluble
1-Hexanol Soluble Soluble Soluble Soluble Soluble Soluble
Isopropanol Soluble Soluble Soluble Soluble Soluble Soluble

Kerosene Soluble Insoluble Insoluble Soluble Soluble Insoluble
Methanol Soluble Soluble Soluble Soluble Soluble Soluble
Monoethanolamine Insoluble Insoluble Insoluble Insoluble Insoluble Soluble

Morpholine Soluble Soluble Soluble Soluble Soluble Soluble
2-Octanol Soluble Soluble Soluble Soluble Soluble Soluble
Petroleum Ether Soluble Insoluble Insoluble Soluble Soluble Soluble

Propylene Glycol Insoluble Soluble Soluble Insoluble Soluble Soluble
Toluene Soluble Soluble Soluble Soluble Soluble Soluble
Triethanolamine Insoluble Insoluble Insoluble Insoluble Insoluble Soluble

Triethylphosphate Soluble Soluble Soluble Soluble Soluble Soluble
Water Insoluble Soluble Soluble Insoluble Soluble Soluble

35
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12. PROPERTIES OF WATER SOLUTIONS OF 
UCON FLUIDS, 50-HB SERIES†

UCON
Lubricants, Freezing Point, °C (°F) Separation Temperature, °C (°F)1

Volume % 50-HB-55, Inh. 50-HB-260 50-HB-5100 50-HB-55, Inh. 50-HB-260 50-HB-5100

10 0 (32) 0 (32) 0 (32) >100 (>212) 47 (117) 49 (120)
20 -1 (31) 0 (32) 0 (32) >100 (>212) 47 (117) 47 (117)
30 -2 (28) -1 (30) -1 (31) >100 (>212) 49 (120) 47 (117)

40 -3 (27) -3 (27) -4 (26) 42 (108) 53 (127) 47 (118)
50 -7 (20) -7 (19) - 18 (0) 43 (110) 54 (131) 60 (140)
60 -10 (14) -15 (5) <-40 (<-40) 47 (117) 57 (136) 61 (142)

70 -11 (12) <-40 (<-40) <-40 (<-40) 52 (126) 62 (144) 68 (153)
80 -28 (-18) <-40 (<-40) <-40 (<-40) 66 (149) 72 (162) 78 (172)
90 <-65 (<-85) <-40 (<-40) <-40 (<-40) >100 (>212) >100 (>212) >100 (>212)

†Some variation in these properties may occur. 
1Separation occurs above the temperature cited.

36
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14. REFRACTIVE INDEXES OF 50-HB SERIES IN 
AQUEOUS SOLUTIONS—nD

20

Concentration, UCON Fluid
% by Volume 50-HB-260 50-HB-660 50-HB-5100

5 1.3397 1.3397 1.3396
10 1.3465 1.3472 1.3470
25 1.3680 1.3692 1.3691

50 1.4026 1.4094 1.4058
70 1.4258 1.4302 1.4300
80 1.4357 1.4400 1.4412

90 1.4499 1.4485 1.4510
95 1.4506 1.4500 1.4555
100 1.4542 1.4576 1.4596

37

13. CLOUD POINT VS. MOLECULAR WEIGHT, UCON FLUIDS†
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†Cloud point is determined with 1% polymer in water.
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15. EFFECTS OF UCON FLUIDS ON ELASTOMERS1

LB-135 LB-625 LB-1715

Elastomer % V Hard Rating % V Hard Rating % V Hard Rating

Viton A +4.6 72/66 2 <1 72/71 1 <1 72/73 1
Neoprene +11.6 65/70 2 <1 65/76 2 -5.8 65/80 3
EPDM +9.0 67/70 1 <1 67/73 1 <1 67/74 1

Buna N +10.6 75/78 2 <1 75/92 4 -4.9 75/94 4
Buna S +8.1 46/40 2 -3.5 46/64 4 -8.5 46/67 5
Butyl -5.4 53/57 1 +5.5 53/62 2 -5.6 53/59 2

Fluorosilicone <1 64/65 1 <1 64/62 1 <1 64/70 1
Fluoraz +5.0 80/77 1 + 1.2 80/82 1 <1 80/82 1
Gum Rubber +12.5 45/24 5 <1 45/42 1 <1 45/41 1

Kalrez 4079 <1 78/78 1 <1 78/75 1 <1 78/78 1
Aflas <1 82/75 2 <1 82/81 1 <1 82/80 1
Silicone +5.2 52/50 1 <1 52/57 1 -1.4 52/57 1

50-HB-170 50-HB-660 50-HB-5100

Elastomer % V Hard Rating % V Hard Rating % V Hard Rating

Viton A +1.5 72/69 1 <1 72/71 1 <1 72/71 1
Neoprene +8.9 65/71 1 <1 65/74 2 -5.0 65/77 2
EPDM <1 67/71 1 <1 67/74 2 <1 67/74 1

Buna N +10.9 75/77 2 <1 75/87 2 -5.3 75/91 3
Buna S -3.7 46/54 2 -8.7 46/63 4 -12.7 46/63 4
Butyl <1 53/55 1 -5.3 53/58 1 -5.4 53/60 2

Fluorosilicone <1 64/67 1 +3.5 64/71 1 <1 64/69 1
Fluoraz <1 80/80 1 <1 80/82 1 <1 80/84 1
Gum Rubber <1 45/40 1 -5.6 45/43 1 -5.3 45/45 1

Kalrez 4079 <1 75/70 1 <1 75/68 2 <1 75/72 1
Aflas <1 82/78 1 -4.9 82/79 1 <1 82/81 1
Silicone <1 52/60 2 -1.5 52/59 2 -1.5 52/60 2

1Data presented refer to specific compounds furnished by rubber manufacturers; values will vary with changes in rubber 
compounding ingredients and methods.

Tests conducted by immersion at 100°C for 95 days.

% V = percent volume change after test.
Hard = hardness before/after test as measured on Shore Durometer “A.”
Rating = elastomer resistance to UCON fluid:

1,2 = resistant
3,4 = fair resistance
5,6 = not resistant

38
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16. SUGGESTED COATINGS FOR USE IN CONTACT WITH
UCON LUBRICANTS

UCON fluids and lubricants exhibit solvency characteristics different from 
petroleum oils. Thus, in industrial applications some paints and surface coatings may
be softened and/or lifted by UCON fluids. Catalyzed epoxy, epoxy-phenolic, and
modified phenolic coatings have performed well in contact with UCON lubricants.
Alkyd and vinyl coatings are unsatisfactory.

Lubricant reservoirs represent a common hazard. Remove the
coating, if possible. If it is not conveniently removable, pay
particular attention to strainers and filters. Inspect them
periodically during the first few months after conversion from
petroleum oils to UCON lubricants to avoid in-line plugging
and lubricant starvation.

39

17. SPECIFIC HEATS OF UCON LUBRICANTS†

Temperature, Specific Heat, cal/g-°C
°C (°F) LB-285 LB-625 50-HB-260 50-HB-660 50-HB-5100 75-H-90,000

20 (68) 0.452 0.442 0.470 0.458 0.453 0.453
40 (104) 0.465 0.455 0.479 0.469 0.464 0.464

60 (140) 0.478 0.469 0.489 0.479 0.474 0.476
80 (176) 0.491 0.483 0.499 0.490 0.485 0.487

100 (212) 0.504 0.497 0.508 0.500 0.495 0.498
120 (248) 0.517 0.511 0.518 0.511 0.506 0.510
140 (284) 0.530 0.525 0.528 0.521 0.516 0.521

†Typical properties, not to be construed as specifications.
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18. SURFACE TENSIONS†

Surface Tension, dynes/cm Temperature Coefficient,
UCON Lubricants at 20°C (68°F) dynes/cm/°F

LB Series 33 to 38 approx. 0.03
50-HB Series 35 to 40 approx. 0.03

†Typical properties, not to be construed as specifications.

FDA STATUS OF UCON FLUIDS AND LUBRICANTS
Dow is providing the following FDA Food Additive Status Summary for the
convenience of our customers. This summary is not intended as an alternative to reading
the full text of the applicable regulations, since additional restrictions and limitations
may apply. It is the responsibility of the user of a UCON lubricant as a Direct or
Indirect Food Additive to read and understand all applicable FDA regulations in Title 21
of the Code of Federal Regulations, as well as any other applicable regulations.

40
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FDA STATUS

41

Additive to steam boilers used to
generate steam that will contact food.

Regulation
(21 CFR) Permitted Use

Component of defoaming agents used
in the processing of beet sugar.

Component of adhesives used in
articles intended for packaging,
transporting, or holding food.

Component of the food contact
surface of paper and paperboard
used to package dry food only.

Component of defoaming agents used
in the preparation and application of
coatings for paper and paperboard.

Component of defoaming agents
used in the manufacture of paper
and paperboard.

Component of defoaming agent
formulations used in the manufacture
of paper and paperboard for food
packaging, when reacted with fatty
acids from certain oils to
form esters.

Defoamer in the processing of
cellulose pulp used in the manufacture
of cellophane base sheet.

Defoaming agent as provided in
§ 176.210 for use in the production
of animal glue used as an adhesive or
component of adhesives and as a
colloidal flocculant added to the pulp
suspension prior to the sheet-forming
operation in the manufacture of paper
and paperboard.

Component of lubricants for use
on machinery used for producing,
manufacturing, packing, processing,
preparing, treating, packaging,
transporting, or holding food.

Component of surface lubricants used
in the manufacture of metallic articles
intended to contact food.
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HANDLING AND STORAGE

UCON fluids are stable, noncorrosive materials that can be stored in carbon steel 
tanks. Many of these fluids have a viscosity greater than 1000 cSt at –18°C (0°F). For
this reason, heated storage tanks are usually recommended if outside storage is to be
installed. A number of heating methods and media can be used. Either hot water or
low-pressure steam (15 psig or less) can be used in external heat transfer panels or
internal coils. Electrical heating by means of heating tape or cable is also satisfactory.
Heated tanks and piping should be completely insulated. The expense of heating and
insulation is often avoided by installing tanks and piping inside a warm building.

UCON fluids will soften and lift many industrial coatings. Preferably, they should
contact no coatings and be stored in clean carbon steel tanks. If coatings cannot be
removed, be sure to clean all filters and strainers frequently, especially during the initial
period of use.

UCON fluids are only slightly miscible with petroleum-based lubricants. Tanks
previously used for petroleum products should be flushed clean before UCON fluids
are introduced.

These products, especially the 75-H Series, are hygroscopic in nature. If moisture
content is critical, precautions should be taken to prevent atmospheric moisture from
entering the storage tank. A desiccant unit can be installed on the vent line or the tank
can be blanketed with dry air or nitrogen.

Centrifugal pumps are adequate to handle most UCON fluids. If viscosities in excess 
of 500 cSt are to be handled, however, a rotary or gear pump is preferable. Transfer
lines should be carbon steel and should be of a size adequate to handle the desired flow
and viscosity with a reasonable pressure drop in the line. A three-inch line should be
provided for unloading of bulk shipments.

42
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PRODUCT SAFETY

When considering the use of any Dow products in a particular application, you should
review the latest Material Safety Data Sheets and ensure that the use you intend can 
be accomplished safely. For Material Safety Data Sheets and other product safety
information, contact Dow at the number for your area, listed on the back of this
brochure. Before handling any other products mentioned in the text, you should obtain
available product safety information and take necessary steps to ensure safety of use.

No chemical should be used as or in a food, drug, medical device, or cosmetic, or in a
product or process in which it may contact a food, drug, medical device, or cosmetic
until the user has determined the suitability and legality of the use. Since government
regulations and use conditions are subject to change, it is the user’s responsibility to
determine that this information is appropriate and suitable under current, applicable
laws and regulations.

Dow requests that the customer read, understand, and comply with the information
contained in this publication and the current Material Safety Data Sheet(s). The
customer should furnish the information in this publication to its employees,
contractors, and customers, or any other users of the product(s), and request that 
they do the same.

43
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EMERGENCY SERVICE

Dow maintains 24-hour emergency service for its products. 
The American Chemical Council (CHEMTREC), Transport Canada 
(CANUTEC), and the National Chemical Emergency Center maintain 24-hour
emergency service:

Location Dow Products All Chemical Products
(in case of emergency)

United States 800-DOW CHEM Phone CHEMTREC:
and Puerto Rico 800-424-9300

Canada 519-339-3711 (collect) Phone CANUTEC:
613-996-6666 (collect)

Europe 49 41 469 12333
Middle East 
North and Central Africa

Latin America, Asia/Pacific, Phone United States:
South Africa, and any other 989-636-4400 (collect)
location worldwide

At sea, radio U.S. Coast Guard, who can directly contact:
Dow…800-DOW CHEM or CHEMTREC…800-424-9300.

DO NOT WAIT. Phone if in doubt. You will be referred to a specialist for advice.
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U CO N  F l u i d s  
a n d  Lu b r i c a n t s

Printed in the U.S.A. *Trademark of The Dow Chemical Company Form No. 118-01346-1101 AMS

NOTICE: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer's use and for ensuring that Customer's workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published November 2001.

*

To learn more contact…

The Dow Chemical Company
Midland, Michigan 48674 U.S.A.

In the United States and Canada: call 1-800-447-4369 • fax 1-989-832-1465
In Europe: call toll-free +800 3 694 6367 • +32 3 450 2240 • fax +32 3 450 2815

In the Pacific: call +852 2879 7260 • fax +852 2827 5881
In other Global Areas: call 1-989-832-1560 • fax 1-989-832-1465 

Or visit us at www.dow.com
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