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Selecting the correct lubricant
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Compressor design and application type have tremendous
influence over lubricant selection decisions

C

ompressors are mechanical devices that pressurize and circulate air and
various gases for applications that provide power for controls, maintain
mechanical tension, enable chemical reactions, move raw materials and supply energy through gas pipelines to homes scattered throughout industrialized nations.
Without refrigeration compressors, the ability to supply food to entire
nations would be lost. These same types of compressors make living in hot,
humid climates more tolerable by supplying cool air for homes and offices.
There are many different designs that enable this work to be done. Each
design has strengths and weaknesses that make it suitable for its respective
application. Compressors may be classified according to the following output or discharge pressures:
UÊ } Ê«ÀiÃÃÕÀi]Ê}Ài>ÌiÀÊÌ >ÊÓ]äääÊ*>]Ê}>Õ}iÉÓäÊ*-
UÊ ÌiÀi`>ÌiÊ«ÀiÃÃÕÀi]ÊiµÕ>ÊÌÊnääqÓ]äääÊ*>]Ê}>Õ}iÉ££ÈqÓäÊ*-
UÊ ÜÊ«ÀiÃÃÕÀi]ÊiµÕ>ÊÌÊ£ääqnääÊ*>]Ê}>Õ}iÉ£{°xq££ÈÊ*-£

ÜiÀÃÊ>`Êv>ÃÊ«ÀÛ`iÊ}>ÃÊ>ÌÊ>À}iÊÛÕiÃÊLÕÌÊ>ÌÊ«ÀiÃÃÕÀiÃÊLiÜÊ£ääÊ
*>]Ê}>Õ}i°ÊÊÊÊÊ
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Continuous flow compressors are like fans. Fans create pressure and
flow by pushing the gas with a blade.

Figure 1r9ecfh[iiehJof[iWdZ:[iYh_fj_edi

There are two categories of designs: positive displacement and dynamic (continuous flow). This article differentiates between the two types and addresses lubricant selection
for the positive displacement designs, which is most common for industrial plant service. Next month we’ll address
dynamic compressors.

QVMBP>KAABPFDKP
/ iÀiÊ >ÀiÊ >Ê Û>ÀiÌÞÊ vÊ V«ÀiÃÃÀÊ ÌÞ«iÃÊ >`Ê `iÃ}Ã°Ê ÃÊ
Ã ÜÊÊ}ÕÀiÊ£]ÊÌ iÊwÀÃÌÊLÀ>`Ê`ÛÃÊLiÌÜiiÊV«ÀiÃsor types is continuous flow type vs. positive displacementÌÞ«iÊ`iÃ}Ã°ÊÊ`vviÀiViÊÊÕLÀV>ÌÊVÃÌÀÕVÌÊ>`ÊÃiiVÌÊ ÀiµÕÀiiÌÃÊ Li}ÃÊ >ÌÊ Ì ÃÊ «Ì°Ê ÌÕÕÃÊ yÜÊ
compressors are like fans. Fans create pressure and flow by
pushing the gas with a blade. Under normal operation, the
lubricant doesn’t interact with the air or gas being pushed
through the machine.
*ÃÌÛiÊ `Ã«>ViiÌÊ V«ÀiÃÃÀÊ `iÃ}ÃÊ VÕ`iÊ Àiciprocating, sliding vane and rotary screw compressors and
Li`Ê LÜiÀÃ°Ê Ê Ì iÃiÊ `iÃ}Ã]Ê }>ÃÊ ÃÊ `À>ÜÊ ÌÊ >Ê wÝi`Ê
ÛÕiÊV>ÛÌÞ]Ê>ÊVÞ`iÀÊÀÊV >LiÀ]Ê>`ÊÌ iÊÃÊÃµÕiiâi`Ê
by the motion of the mechanical components into a smaller
unit area, creating pressure.

>ÃÊ «ÀiÃÃÕÀiÊ V>Ê LiÊ VÀi>Ìi`Ê ÕÃ}Ê >Ê Ã}iÊ ÀÊ ÕÌ«iÊ
VÞ`iÀÃÊ Ã}iÃÌ>}i]Ê ÕÌÃÌ>}i®°Ê Ü «]Ê Ã «ÌÞ«iÊ
>ÀÊ V«ÀiÃÃÀÃÊ >ÀiÊ ÌÞ«V>ÞÊ Ã}iÃÌ>}i°Ê ÃÊ Ì iÊ iÝ«iVÌi`Ê
amount and pressure of the gas increases, multiple compresÃÊÃÌ>}iÃÊ>ÀiÊÌÞ«V>ÞÊi«Þi`°ÊÊÊÕÌÃÌ>}iÊV«ÀiÃÃÀÊ
works the same as a single-stage unit, except that it contains
two or more cylinders and pistons working in unison.
-}iÃÌ>}iÊ ÕÌÃÊ >ÀiÊ i«Þi`Ê Ü iÀiÊ >ÀÊ ÛÕiÊ ÀiµÕÀiiÌÃÊ>ÀiÊÜ]Ê>`Ê«ÀiÃÃÕÀiÊÀiµÕÀiiÌÃÊ>ÀiÊiÃÃÊÌ >Ê
£ääÊ *-Ê «Õ`ÃÊ «iÀÊ ÃµÕ>ÀiÊ V Ê }>Õ}i°Ê £Ê *-Ê rÊ £{°ÇÊ
«Õ`ÃÊ «iÀÊ ÃµÕ>ÀiÊ V Ê >ÌÃ« iÀi°Ê À>Ê >ÀÊ «ÀiÃÃÕÀiÊ
>ÌÊÃi>ÊiÛiÊÃÊ£{°ÇÊ«Ã>®°Ê7 iÊÌ iÊ>ÕÌÊvÊV«ÀiÃÃi`Ê
>ÀÊVÀi>ÃiÃÊ>`ÊÜ iÊÌ iÊ>ÀÊ«ÀiÃÃÕÀiÊÃÊ>LÛiÊ£ääÊ*-]Ê
then gas compression involving two or more stages is more
energy-efficient.
Two-stage, double-acting compressors have been used in
industrial environments to provide plant air for many years.
Ê Ì iÃiÊ ÕÌÃ]Ê Ì iÊ wÀÃÌÊ ÃÌ>}iÊ «ÀiÃÃÕÀâiÃÊ Ì iÊ }>ÃÊ ÌÊ Óx{äÊ
*-°Ê Ê / iÊ }>ÃÊ ÃÊ Vi`Ê >`Ê Ì iÊ `ÀiVÌi`Ê ÌÊ Ì iÊ ÃiV`Ê
ÃÌ>}iÊÌÊLÀ}ÊÌ iÊ}>ÃÊÌÊ«iÀ>Ì}Ê`i>`Ê«ÀiÃÃÕÀiÃÊ£ääq
ÓääÊ*-®°ÊÊ vwViVÞÊ>`ÊV«ÀiÃÃÀÊ}iÛÌÞÊÃÊ>V iÛi`Ê
by allowing the heat to dissipate from the gas with the use of
an intercooler positioned between the stages.

OB@FMOL@>QFKD@LJMOBPPLOP
,iV«ÀV>Ì}ÊV«ÀiÃÃÀÃÊ>V iÛiÊVÀi>Ãi`Ê}>ÃÊ«ÀiÃÃÕÀiÊLÞÊ
drawing gas into a fixed dimension chamber and then mov}Ê>Ê«ÃÌÊÌÊÃµÕiiâiÊÌ iÊ}>ÃÊÌÊ>ÊÃ>iÀÊ>Ài>°Ê/ iÊÀentation of the cylinder and movement of the piston can be
vertical (perpendicular to the ground) horizontal or at an
angle.
/ iÊÌi«iÀ>ÌÕÀiÊvÊÌ iÊÃµÕiiâi`Ê}>ÃÊVÀi>ÃiÃÊÊ>Ê } ÞÊ
«Ài`VÌ>LiÊ>iÀ°ÊÊ>ÃÊV>ÊLiÊÃµÕiiâi`ÊÊÞÊiÊÃ`iÊvÊ
a cylinder (single-acting) or on both sides (double-acting).
,iV«ÀV>Ì}ÊV«ÀiÃÃÀÃÊ>ÞÊ«iÀ>ÌiÊÜÌ ÊÀÊÜÌ ÕÌÊÊ
in the compression chamber. Units without oil are referred
to as oil-free compressors, but the oil-free condition does not
apply to the bearings, crank and crosshead components used
to cycle the pistons.
MMM$IJB;$EH=

Figure 2rL#Jof[:ekXb[#7Yj_d]"Jme#IjW][9ecfh[iiehI^em_d]A[o
9ecfed[dji(Courtesy of ExxonMobil Oil Corp.)

}ÕÀiÊ ÓÊ «ÀÛ`iÃÊ >Ê ÛiÜÊ vÊ Ì iÊ ÌiÀ>Ê V«iÌÃÊ vÊ
a large, V-type double-acting, multistage reciprocating compressor, including views of the compression cylinder, the
crosshead and the crankcase and main crank.Ó
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Figure 3(a)rEf[hWj_ede\WLWd[9ecfh[iiehIkYj_ed"Fh[iikh_pWj_edWdZ
:_iY^Wh][9oYb[i

Figure 3(b)rJ^[Fei_j_ede\LWd[FbWY[c[djM_j^_dWHejehKdZ[h
Ef[hWj_d]9edZ_j_edi

The piston is driven by a rotating shaft that is attached
through a connecting rod and a crosshead. The crosshead is a
stabilizing component designed to minimize transverse forces to the piston since the connecting rods move from sideto-side with the rotary motion of the crank. Transverse forces
could cause significant wear on the piston and cylinder, as
well as increasing overall friction and reducing compressor
efficiency if not eliminated, particularly for double-acting
machines. The crosshead converts all rotary motion to pure
linear motion.

,Ì>ÀÞÊ Ã`}Ê Û>iÊ V«ÀiÃÃÀÃÊ >ÀiÊ V«ÀÃi`Ê vÊ >Ê ÀÌÀÊ
mounted offset within a cylindrical housing. The rotor contains multiple vanes that slide in and out of the rotor as it
turns within the housing. Vane materials are both metallic
and non-metallic. The vanes press against the cylinder walls
LÞÊViÌÀvÕ}>ÊvÀVi°ÊÃÊÌ iÊÀÌÀÊÌÕÀÃ]ÊÌ iÊ>ÀÊÌÀ>««i`ÊÊÌ iÊ
µÕ>`À>ÌÊLiÌÜiiÊÌ iÊÛ>iÃÊÃÊÃµÕiiâi`ÊÌÊ>ÊÃ>iÀÊÃ«>ViÊ
by the convergence of the rotor with the cylinder wall. The
compressed air is released when the leading vane crosses the
delivery port, as shown in Figure 3(a). Figure 3(b) describes
the normal position of vane placement within a rotor under
operating conditions.
The action of the vane sliding against the cylinder wall at
high-speeds creates high surface rubbing conditions between
the face of the cylinder and the end (tip) of the vane. The
sliding frictional condition creates a hydrodynamic oil film.
The rotor is supported by element bearings and an elastohydrodynamic oil film. Further, the heat of compression can
be high and can cause lubricant degradation and formation
of oil deposits and residues.
>Ì>}Ê>Ê>`iµÕ>ÌiÊÊÃÕ««ÞÊÛÕiÊÃÊVÀÕV>ÊÌÊ
>Û`ÊvÀVÌÊ>`ÊLi>À}Ê>`ÊÛ>iÊÜi>À°ÊÊ>ÕÌ>ÌVÊÊ
supply system provides a constant supply to the cylinder and
bearings, with the volume based on the total amount of cylinder surface in contact with the sliding vane. Fixed oil feed
rates are provided by the compressor manufacturer based on
machine speeds, rotor or piston size, maximum air pressures
and discharge temperatures. The lubricant is discharged with
the gas and must be separated from the gas to assure that it
doesn’t interfere with plant processes. For this reason, optimizing the lubricant supply is important.

OLQ>OVP@OBT@LJMOBPPLOP
,Ì>ÀÞÊ ÃVÀiÜÊ V«ÀiÃÃÀÃÊ ÜiÀiÊ Ì>ÞÊ `iÛi«i`Ê Ê Ì iÊ
£ÎäÃÊLÕÌÊ``ÊÌÊLiViÊV«>ViÊÊ>Õv>VÌÕÀ}Ê
>`Ê`ÕÃÌÀ>ÊiÛÀiÌÃÊÕÌÊÌ iÊ£ÈäÃ°Ê/ ÃÊV«ÀiÃsor type could be more accurately described as a helical-lobed
compressor, but the term rotary screw is commonplace.

Figure 4rI_d]b[#BeX[:_W]hWc;nfbW_d_d]j^[Cej_ede\j^[IYh[m9ecfh[iieh
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Rotary screw compressors were initially developed in the 1930s but did not become
commonplace in manufacturing and industrial environments until the 1960s.

Figure 5r9kjWmWoL_[me\WF_ijedWdZBkX[HejehI[j"_dYbkZ_d]J_c_d]=[Wh

The rotary screw is a constant-discharge positive dis«>ViiÌÊ >V i°Ê ÃÊ Ã ÜÊ Ê }ÕÀiÊ {]Ê «Àwi`Ê ÀÌÀÃÊ
in close-fitting case mesh to form cylinders and pistons in
rotary screw machines.3ÊÊÌ ÃÊÕÃÌÀ>Ì]ÊÌ iÊÀÌÀÊÃ ÜÃÊ
ÞÊ >Ê Ã}iÊ iÃ °Ê ÀÊ ÃÊ ÃÕ««i`Ê >ÌÊ Ì iÊ i`Ê vÊ Ì iÊ ÀÌÀÊ
Ü iÀiÊÌ iÊÀÌÀÊ>`Ê iV>ÊÀiViÛiÀÊiÃ °ÊÃÊÌ iÊiÃ }Ê
rotors turn, the gas is compressed and moved toward the discharge section of the end off the rotor.
Most compressors have two rotors. One rotor will have
four or five rounded lobes, and the other will have a compliment of helical-shaped pockets that receive the lobes. By
design the lobes mesh with the helical pocket and the air in
each pocket is compressed. When the appropriate air pressure is achieved, air passes to the discharge port and into the
system piping. With the lobes compressing and discharging
wÛiÊ ÀÊ ÃÝÊ ÌiÃÊ «iÀÊ ÀÌ>Ì]Ê >`Ê ÀÌ>Ì}Ê >ÌÊ ÓäÊ ÌiÃÊ «iÀÊ
second, the discharge is nearly constant.{
MMM$IJB;$EH=

-VÀiÜÊV«ÀiÃÃÀÊ`iÃ}ÃÊVÕ`iÊÕLÀV>Ìi`Ê>`ÊÕLÀV>Ìi`ÊLiÃ°ÊÊÕLÀV>Ìi`ÊLiÊVw}ÕÀ>ÌÊÀiµÕÀiÃÊ
Ì iÊÕÃiÊvÊ>ÊÌ}Ê}i>ÀÊÌÊ`ÀÛiÊÌ iÊÌÜÊLiÃÊÊÃiµÕiViÊ
and will tend to run at higher speeds than lubricated versions. Dry screw compressors may be attractive for process
applications that would be harmed by accidental contamination with a lubricant such as with blow molding containers
for use in food processing.
When the lobes are lubricated, the compressor is called a
flooded screw and may or may not incorporate the use of a
timing gear. Flooded screw compressors operate with an oil
injector supplying a spray of oil into the chamber at the suction inlet. The oil is the same as that used to protect bearings
>`ÊÌ iÊÌ}Ê}i>À°Ê}ÕÀiÊxÊ«ÀÛ`iÃÊ>ÊVÕÌ>Ü>ÞÊÛiÜÊvÊ>Ê
standard configuration, including the use of the bearings and
timing gear.

JH?8EBE=OBK8H?97J?EDJ;9>DEBE=O
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IR?OF@>QFKDMLPFQFSBAFPMI>@BJBKQ
@LJMOBPPLOP
The lubricant has four key responsibilities in every lubricated component application, including reducing friction and
wear, removing heat, removing contaminants and preventing
corrosion, which is essential to production of clean, pressurized air and long component lifecycles. There’s a fifth routine
lubricant function, providing hydromechanical power transfer, but it does not apply.
««À«À>ÌiÞÊ ÃiiVÌi`Ê >`Ê >««i`Ê ÕLÀV>ÌÊ ÃÊ iÃÃitial to:
Ob`fmol`^qfkd @ljmobpplop+ ÕLÀV>ÌÊ ÀiµÕÀiiÌÃÊ
for reciprocating machines fall into three categories.

on several factors, and the flow rate is calculated and should
be tightly controlled. Cylinder feed rates will be addressed in
>ÊÃÕLÃiµÕiÌÊ>ÀÌVi°Ê
The cylinder lubricant operates in a continuous thin film
V`ÌÊ >ÌÊ >Ê «ÕÀiÞÊ Ã`}Ê vÀVÌ>Ê ÌiÀv>Vi°Ê Ì Õ} Ê
Ì iÊVÞ`iÀÊÜ>ÃÊ>ÀiÊ}iiÀ>ÞÊµÕ`Vi`]ÊÌ iÊ i>ÌÊvÀÊ
compression is still very high and is transferred into the surface cylinder metals, piston and suction and discharge valves.
Cylinder lubricants must withstand these highly oxidizing
and degrading conditions.
The cylinder lubricants’ primary tasks are to control friction and wear, create and maintain a seal between the piston
and cylinder wall, or between the piston rod and the packing, and to control corrosion. For reciprocating cylinders,
the maximum stress on the lubricant occurs when the piston
reaches the end of the stroke and must change directions.x
ÃÃÊvÊVÌÕÕÃÊÛiiÌÊ>ÞÊV>ÕÃiÊiÌ>ÀÞÊÃÃÊvÊ
oil films and metallic contact.
To combat these well understood conditions, the cylinder lubricant should be highly fortified for wear resistance,
Ý`>ÌÊ ÀiÃÃÌ>ViÊ >`Ê `i«ÃÌÊ vÀ>ÌÊ ÀiÃÃÌ>Vi°Ê ÌÊ ÃÊ
a good idea to consult with highly reputable lubricant suppliers, preferably with extensive experience in compressor
lubricant development, when selecting the cylinder lubri-

UÊ

Þ`iÀÊÕLÀV>Ì]ÊÜ V Ê>``ÀiÃÃiÃÊ>Ê«>ÀÌÃÊÌ >ÌÊViÊÊ
contact with pressurized air, including the piston rings,
cylinder walls, suction and discharge valves and packing.
The cylinder area is supplied by an automatic lubricator
designed to provide a constant volume of lubricant per
i>V ÊÃµÕ>ÀiÊvÌÊvÊÃÜi«ÌÊÃÕÀv>ViÊ>Ài>°
The lubricant functions for the cylinder in the sliding
vane compressor are very similar to that of a reciprocating
cylinder. Both operate in thin film hydrodynamic conditions, are exposed to high rates of evaporation and highly oxidizing conditions
>`Ê ÀiµÕÀiÊ >Ê V>ÀivÕÞÊ «Ìâi`Ê ÃÕ«Figure 6r:?D+'+&,¶L:BBkXh_YWj_d]E_bC_d_ckcF[h\ehcWdY[H[gk_h[c[dji
ply rate to avoid fouling the downstream
components and piping.

UÊ

i>À}Ê >`Ê VÀ>Ã >vÌÊ ÕLÀV>Ì]Ê Ü V Ê
addresses all mechanical parts associated
with the rotating action of the machine,
including the main crank bearings, the
connecting rod bearings and pins and the
crosshead. The crankshaft and crosshead
components operate with either a pressurized oil supply or are splash lubricated
by components running in a bath of oil.
} iÀÊ Ã«ii`ÃÊ >`Ê } iÀÊ LÀi>Ê ÀÃipower machines warrant forced-feed oil
supply.

UÊ

Li`ÊÃ«>Ã ÊÕLÀV>ÌÊÃÊVÊ
for low-hp compressors and includes all
components in the crankcase and cylinder area.

@vifkaboIr_of`^kqp)PifafkdS^kb@lj*
mobpplop+Ê,iV«ÀV>Ì}Ê>`ÊÀÌ>ÀÞÊÛ>iÊÌÞ«iÊ
cylinder lubricants are precisely metered into
the cylinder and packing gland area (if applicable) of the compressor by an external system. The amount of lubricant is dependent
24:;9;C8;H(&&.
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V>Ì°Ê``Ì>Ê«>ÀÌ>Ê>`ÛViÊÃÊ>Û>>LiÊÛ>ÊÌ iÊ-"É *Ê
ÈxÓ£Ê>`Ê  Êx£xäÈÊ-Ì>`>À`Ã°Ê/ iÊ6 Ê«ÀÌÊvÊÌ iÊ  Ê
x£xäÈÊ-Ì>`>À`ÊÃÊÃ ÜÊÊ}ÕÀiÊÈ°ÊÊ/ ÃÊ«iÀÌ>ÃÊÌÊÌ iÊ
«À`ÕVÌÊ ÀiµÕÀiiÌÃÊ vÀÊ ÀiÊ ÃiÛiÀiÊ ÃiÀÛViÊ >««V>ÌÃ]Ê
recommending enhanced wear and deposit resistance performance. Viscosity grades are dependent on operating speeds
and must be selected in accordance with the OEM guidelines.
?b^ofkd ^ka @o^khpe^cq Ir_of`^kq+ The mechanical
vÕVÌÃÊvÊÌ iÊL>>ViÊvÊÌ iÊ>V iÊ>ÀiÊÃ«ÃÌV°ÊÊ*Ãtive oil flows and splash distribution enables thorough
coverage of linkage and rotat}Ê V«iÌÃ°Ê -ViÊ Ì iÀiÊ
is no interaction between the
vÀ>iÊvÊÌ iÊVÀ>V>ÃiÉVÀÃÃhead and the compressed gas,
the interferences common
with cylinder lubrication are
not present at the crankcase.
-«iÊ7É,E"ÊVÀVÕ>ÌÊÃÊ>ÀiÊÌÞ«V>ÞÊ>`iµÕ>Ìi°Ê
}>]ÊÌ iÊÛÃVÃÌÞÊµÕiÃÌÊÕÃÌÊLiÊ>``ÀiÃÃi`ÊÊVÕVtion with the OEM guidance for machine speeds.
@lj_fkbaPmi^peIr_of`^qflk+ÊÊÊ>ÞÊ`iÃ}ÃÊvÊÃ>Ê
or portable compressors, the OEM designs cylinder lubrication to be performed from the crank reservoir. The lubricant
splashes or is pumped to the cylinder surfaces and drains
back to the sump. These small-hp machines are designed to
be lubricated by light-grade engine oils such as those used
for gasoline and diesel engines. While this is a long-standing
«À>VÌVi]ÊÃiÊ>}iÌÃÊÊÌ iÊ}>ÃiÉ`iÃiÊi}iÊÕLÀV>ÌÃÊ
`iÀÊ ÃÌÕÀiÊ Ãi«>À>Ì°Ê }ÌiÀÊ ÃiÀÛViÊ ÜÌ Ê Ì iÃiÊ
types of products may increase the risk of surface wear and
corrosive wear and shorten the lifecycle of some compressor
components.
}>]Ê ÛÃVÃÌÞÊÃiiVÌÃÊ>ÀiÊ `i«i`iÌÊÊ `iÊ >`Ê
operating speed and to a large extent the risk of cold-start,
low flow conditions. Consult the OEM maintenance guide
when addressing these concerns.

/ iÊÕLÀV>ÌÊ>ÃÊÀiµÕÀiÃÊÃÌÀ}ÊÜi>ÀÀiÃÃÌ>ViÊ«À«iÀÌiÃÊ
and strong deposit and sludge formation resistance.
ÕLÀV>Ì}Ê«À«iÀÌiÃÊÌi`ÊÊ}ÕÀiÊÈÊ>}Êv>ÛÀ>LÞÊ
vÀÊÌ iÃiÊÀiµÕÀiiÌÃ°ÊÊ``Ì>Ê`iÌ>ÃÊvÀÊVÀÀÃÊÀiÃÃÌ>ViÊ -"Ê Îä£È]Ê ÕÊ £L®]Ê ÀÕÃÌÊ ÀiÃÃÌ>ViÊ -"É
*Ç£Óä]Ê Ê ,ÕÃÌ®]Ê v>}Ê Ìi`iVÞÊ -"É *Ê ÈÓ{Ç]Ê -iµÕiViÊ£\Ê/i`iVÞ]ÊÎääÊÊ>Ý°]Ê-Ì>LÌÞq®Ê>ÀiÊ«Àtant to round out rotary screw lubricant performance.È
Viscosity selection is machine dependent. Most flooded
screw compressors operate with initial viscosity grades beÌÜiiÊ ÎÓÊ >`Ê Èn]Ê ÜÌ Ê Ì iÊ
final selection influenced by
V`ÃÌ>ÀÌÊV`ÌÃ°ÊÌÊ«erating temperatures, there is
little difference in actual viscosity between oils beginning
>ÌÊ-"ÊÎÓÊ>`ÊÈnÊ}À>`iÃ°
Most compressor manufacturers provide compressor oils based on synthetic
polyalphaolefin, polyolester, diester and polyglycol type
basestocks. Each of these offers strengths and weaknesses,
including that of gas solubility in the lubricant. Modern,
} µÕ>ÌÞÊÌÕÀLiÊÊL>Ãi`ÊÊ Þ`ÀVÀ>Vi`ÊÀÕ«ÊÊ>`Ê
ÀÕ«Ê Ê iÀ>Ê Ê L>ÃiÃÌVÃÊ >ÃÊ vviÀÊ >ÌÌÀ>VÌÛiÊ }
term properties.
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The cylinder lubricants’ primary
tasks are to control friction and
wear, create and maintain a seal
between the piston and cylinder
wall and to control corrosion.

ÕLÀV>ÌÊ ÃiiVÌÊ VÀÌiÀ>Ê vÀÊ >Ê ÀÌ>ÀÞÊ iV>Li`Ê V«ÀiÃÃÀÊÃÊµÕÌiÊ`vviÀiÌÊvÀÊ>ÊÀiV«ÀV>Ì}Ê>V iÊ`ÕiÊ
to the nature of the continuous interaction between the
V«ÀiÃÃi`Ê}>ÃÊ>`ÊÌ iÊÃÕ««i`ÊÕLÀV>Ì°ÊÊy`i`ÊÃVÀiÜÊ
applications, the oil remains in direct contact with the gas
>ÌÊ`iÃ}ÊÌi«iÀ>ÌÕÀiÃ]ÊÌÞ«V>ÞÊnäÊ £ääÊ °ÊÊvÌiÀÊÝ}Ê
with the gas, the lubricant is carried downstream and must
be removed from the gas by demisters and separators, and
returned to the supply tank.
The stress on the lubricant is appreciable. The oil must
Ãi«>À>ÌiÊµÕVÞÊvÀÊÜ>ÌiÀÊ>`Ê >ÛiÊ>ÊÜÊÌi`iVÞÊÌÊVÀi>ÌiÊv>°ÊvÊÌ iÊV«ÀiÃÃi`Ê}>ÃÊi`ÕÊÃÊ>À]ÊiÝ«ÃÕÀiÊÌÊ
hot oxygen accelerates the oxidative stress and degradation.
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OBCBOBK@BP
£°Ê/ÌÌi]Ê° °Ê>`Ê>â>>]Ê/°ÊÓääÈ®]ÊHandbook of Lubrication and Tribology, Vol. 1—Application and Maintenance, Second Edition]Ê °Ê°]Ê , Ê*ÀiÃÃÊ/>ÞÀÊ>`ÊÀ>VÃÊÀÕ«®Ê
>`Ê-/ ]Ê*>ÀÊ,`}i]Ê°
Ó°Ê 7Ã]Ê °°Ê £nä®]Ê Lubrication Fundamentals, Marcel
iiÀÉLÊ"Ê À«°]Ê«°ÊÎÇÓ°
Î°Ê"½Êiivi]Ê7°]ÊºÀÊ «ÀiÃÃÀÃpÊ-«iV>Ê,i«ÀÌ]»ÊPower
Magazine]ÊÕiÊ£ÇÇ]Ê«°Ê-Ç°Ê

x°Ê>}]Ê/°Ê>`Ê ÀiÃi]Ê7°ÊÓääÇ®]ÊLubricants and Lubrication]Ê7iÞ6 Ê*ÕLÃ iÀÃ]Ê«°ÊÎä£°
È°ÊL`Ê{]Ê-"É *ÊÈxÓ£Ê «ÀiÃÃÀÊÕLÀV>ÌÃÊ*iÀvÀ>ViÊ
,iµÕÀiiÌÃ]Ê«°ÊÎ£x°

Mike Johnson, CLS, CMRP, MLT, is the principal
consultant for Advanced Machine Reliability
Resources, in Franklin, Tenn. You can reach him
at mike.johnson@precisionlubrication.com.
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