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Product InformatIon and SelectIon GuIde

romor®I
  meets and exceeds u.S. navy  

Specification mIl-dtl-17901c (SH) class III

  acoustic noise at low Shaft  
rPm Virtually eliminated

  lightweight and  
corrosion resistant

romor®I Is available In 2 configurations:
-  for naval Bronze dovetailed Housing
-  radius-Backed for Standard cylindrical Stern tubes

AdvAnced WAter-LubricAted beAring SyStemS



romor® I water-lubricated bearing staves are  
manufactured with a proprietary nitrile rubber surface 
integrally bonded to a ultra-high molecular weight 
polyethylene backing. romor® I is a landed bearing 
design engineered for high performance,  extremely 
low coefficient of friction, and silent operation at low 
journal velocities. 

romor® I water-lubricated stave bearings were first to 
be qualified by the u.S. navy to mIl-dtl-17901c (SH) 
class III specifications. It’s a bearing that has proven 
itself in aggressive working environments, meeting or 
exceeding the stringent operational expectations of 
both military and commercial  marine customers. 

RomoR® I is available in both dovetailed stave design 
for naval bronze housings and radius-backed for  
standard cylindrical stern tubes.

.

romor® 
 
I all-polymer bearing engineered for  

high-performance, low friction, and silent operation.

romor® I dovetailed design  
for naval Bronze Housing
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UHmW-PE backing is tough, light-weight  
and unbreakable.

can be machined to adjust bearing clearance  
and compensate for shaft/liner wear. 

n  resists corrosion 
n  eliminates dezincification
n  absorbs impacts

Proprietary integral bonding method  
that is not a parting line.
n   the integral bond acts as a shock absorber  

and reduces vibration

n   It has never failed in an adhesion pull test

Glass-smooth wear surface delivers  
unbelievably low coefficient of friction of 0.001

romor® I is a proprietary nitrile rubber formula, engineered 
to a controlled thickness, with a 15 to 20 micro-inch glass-
smooth finish and 80 durometer, Shore a, hardness.

n  Greatly reduces initial friction 
n  reduces total system wear, increasing journal life
n  accelerates break-in or run-in period
n  eliminates stick-slip at extremely low journal velocity
n  reduces low speed noise
n   elastomeric characteristics protect shaft in  

gritty environments



71 U.S. Navy Submarines

42 SSn-688 “los angeles” class attack Subs

18 “ohio” class Strategic missile Subs

  2 SSn "Sea Wolf" class attack Subs 

  9 SSn-774 "Virginia" class attack Subs

285 U.S. Navy Surface Vessels

ddG arleigh Burke class destroyer

lPd austin class amphib transport

mcm avenger class mine countermeasures

aGer Banner class research Ship

lcc Blue ridge class command Ship

Pc cyclone class Patrol Boat

aS emory S. land class Sub tender

cVn enterprise class aircraft carrier

lcS freedom class littoral combat Ship

lSd Harpers ferry class landing Ship

lcS Independence class littoral combat Ship

cVn nimitz classs aircraft carrier

ffG oliver Hazard Perry class frigate

lPd San antonio class amphib transport

lHa tarawa amphib assault Ship

cG ticonderoga class cruiser

afSB trenton class Staging Ship

lHd Wasp class amphib assault Ship

lSd Whidbey Island class landing Ship
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 The U.S. Navy Trusts ROMOR® I to keep their vessels  
operating at peak performance.

ROMOR® I was subjected to the U.S. Navy’s demanding tests  

and was the first water-lubricated stave bearings to qualify to  

MIL-DTL-17901C (SH) Class III specifications.

Since then, Duramax® staves have proven themselves in some  

of the toughest military operating environments. The stave’s low 

coefficient of friction that greatly extends journal life, less break-in 

running time, vibration dampening and silent operation is why 

ROMOR® I dovetail bearings are used on more U.S. Navy surface 

ships and submarines than any other bearing.



Dovetail Bearing 
Housing

ROMOR®I Stave Bearings

Debris Is Flushed Away  
Through Alternating Grooves

Hydrodynamic Lubricating  
Film Separating Bearing  
Surface and Shaft

Grooves Provide Maximum 
Lubricant Flow  
Dissipating Bearing Heat

Shaft

engineered water-lubricated system designed to dissipate 

bearing heat, reduce friction and expel grit and marine 

contaminates extending life of bearings and journal.

How romor
®  I stave bearing system  

minimizes bearing and journal wear.

duramax® romor® I all-polymer stave nitrile 
rubber formulation and uHmW-Pe backing 
have been designed to optimize vessel  
performance when operating in gritty, dirty 
working environments. 

romor® I naval bronze dovetail housing  
system is designed to deliver maximum 
water flow through grooves that run the 
length of the bearing. Incoming water  
dissipates bearing heat. outgoing water 
expels potentially damaging grit and marine 
contaminates, minimizing wear to bearing 
stave and journal. the duramax® romor® I 
stave system is engineered for best balance 
between bearing and journal wear.
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romor® I naval Bronze  
dovetail Housing System



 

Flat profile of bearing reduces initial friction.
n   flat design of land reduces the journal contact wear area

n   low angle of approach reduces friction, noise and vibration

Elastic deflection of the rubber allows the  
formation of a permanent lubrication pocket.
n   during operation, hydrodynamic pumping pressure deforms the 

rubber, forming a non-contact hydrodynamic pocket in the bear-
ing surface

n    Hydrodynamic pressure builds within the pocket enhancing and 
extending bearing life

n    operational coefficient of friction is common at 0.001

“elastic Hydrodynamic Grit rejection”  
Helps extend Journal life

n   during operation, the leading and trailing ends of the  
hydrodynamic pocket are sealed and pressure within the pocket 
helps repel grit from reaching the bearing surface.

n   Grit particles that are trapped in the pocket are elastically 
depressed into the rubber bearing surface, protecting the  
shaft from damage

n   Hydrodynamic pumping action, combined with the ability  
for the rubber to deform and rebound, causes the grit to be 
flushed into lubricating grooves away from shaft

 

Smaller anGle of aPProacH  
WItH romor®I
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How romor® I Staves deliver  
low coefficient of friction under 0.001

PlaSto-elaStoHydrodynamIc  
luBrIcatIon



“total System Wear" is the real measure  
of bearing performance.

duramax® romor® I all polymer staves  
deliver performance competitors can only 
promise. Hard surface bearing manufacturers 
make all kinds of claims about having a longer 
bearing life than rubber bearings. But if hard 
surface bearings wear the journal at an  
accelerated rate the effects of long bearing 
life are negated. 

duramax® water-lubricated advanced rubber 
bearing technology takes into account  
the real measure of bearing performance, 
reducing both bearing and journal wear – 
called “total System Wear”.
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duramax® engineered rubber bearings are still 
setting unbelievable performance records.

Since its discovery, the use of rubber as a water-lubricated 

bearing has baffled scientists, engineers and tribology 

experts. duramax has been a leader in the research and 

development  of rubber bearing technology for the marine 

industry. our bearings experts understand the tribology 

science that have allowed them to engineer some of 

today’s high performance marine bearings. Bearings  

like romor® I, that have set performance records that 

competitor's bearings are still trying to reach. 

our competition would have you believe that rubber  

is an antiquated and inferior technology. this simply is 

untrue. We are continually updating and improving  

our rubber polymers and our bearing’s superior  

performance speaks for itself.



RomoR® I nitrile rubber staves proven to 
have a low-coefficient of friction.
the romor® I elastomeric wear  area and proprietary 
nitrile rubber formulation have been custom engineered to 
provide reduced friction at all shaft speeds. (See Fig 1)

n    romor® I 15 to 20 micro-inch glass-smooth finish and 
80 durometer, Shore a hardness reduce initial friction 
at low journal velocity.

n    during operation, hydrodynamic pressure creates a  
permanent lubrication pocket in the landing surface 
totally separating the bearing and shaft surfaces  
with a thin film of water that reduces and controls 
friction and wear.

n    thickness of the nitrile rubber layer and the uHmW-Pe 
backing has been engineered to enhance bearing  
performance, reduce vibration and absorb impacts.

RomoR® I all-polymer construction  
exceptionally durable in gritty, dirty water.
the elastic properties of the nitrile rubber allows grit to 
press into its face, until it’s washed away, reducing damage 
to the shaft. unlike hard surface bearings that cause grit to 
wear and score the shaft.

romor® I staves with the uHmW-Pe backing are non-
corroding, have extremely high impact resistance, and  is 
not subject to cracking or breaking under normal usage in 
aggressive waters. they outlast lignum Vitae, hard rubber 
and polyurethane alloys. and outlast phenolic laminates  
nearly 18 to 1. (See Fig 2 and Fig 3).

Duramax marine® has fully-equipped  
in-house test facility.
our bearing specialists are constantly looking for ways  
to improve vessel performance. multiple test beds are  
operated on a full-time basis. We perform both screening 
and advanced testing in both clean and abrasive water 
conditions. the marine industry knows, if there was a better 
bearing, we would have developed it
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RomoR®I Stave Bearing  

data calculated and plotted 
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Stave bearing

*note low rOmOr® i stave friction values at slow shaft speeds which reduces stick-slip problems.
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FIG 1: CoEFFICIENt oF FRICtIoN VS. SHaFt SPEED FoR RomoR® I StaVES*

0 20 40 60 80 100 120 140 160 180 - - - 1500

RomoR® I Brand (Class III) – Lowest Wear
1.0

Hard rubber Surfaced (class i)
1.4

Soft Polyurethane Polymer Alloy
41

uHmW-Pe
165

Hard Polyurethane Polymer Alloy – Highest Wear 1495

*normalized data based on measurement as dry weight loss in grams per hour x 10-4 at 210 nPSi.
  Laboratory testing under accelerated load in clean water

RomoR® I Brand (Class III) – Lowest Wear
1.0

Hard rubber Surfaced (class i)
1.4

Soft Polyurethane Polymer Alloy
41

uHmW-Pe
165

Hard Polyurethane Polymer Alloy – Highest Wear 1495

FIG 2: StaVE WEaR tESt IN ClEaN WatER*
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*normalized data based on measurement of wear. independent laboratory test in gritty water.

RomoR® I Brand (Class III) – Lowest Wear
1.0

Hard rubber Surfaced (class iii)
1.7

Hard rubber Surfaced (class i)
2.3

Hard Polyurethane Polymer Alloy
9.9

Laminated Phenolic – Highest Wear
17.8

FIG 3: StaVE WEaR tESt IN GRItty WatER*



delivering ecological water-lubricated bearing solutions  
for an ever-changing world.

marine professionals know we are constantly 
researching new ways to increase their  
vessel’s performance and cut maintenance 
costs for the ever-changing demands of a 
clean new world. romor® I is a perfect 
example. duramax® romor® I Staves were 
developed  as a light-weight, high- 
performance replacement for brass-backed 
staves used by the u.S. navy in a naval 
bronze housing. now romor® I is a high- 
performance bearing solution used around  
the world in a variety of other marine bearing 
applications. and, it’s only available from the 
bearings experts at Duramax marine.®

 
8

these dovetail staves are a high-performance replacement 

for brass-backed bearings and fit easily into existing class I 

bearing slots. Because they are light-weight, installation 

time is greatly reduced.  and, because they are corrosion 

resistant, wear life is extended, cutting maintenance time 

and replacement costs. romor® I is manufactured to the 

highest quality standards and each stave is checked for tight 

tolerances and optimal performance.

romor® I staves all-polymer construction are 
light-weight and corrosion resistant.

Class IClass III (RomoR®I) 



RomoR® I staves are available in standard 
and custom sizes.

romor® I staves are manufactured to naval ship systems 
command (naVSea) specification drawing 1385664. Staves 
are available in 10 standard widths that are machined to a 
10˚ side angle stave thickness and generally finished in 1/16 
inch and 1/8 inch increments. they can be machined to a 
non-standard thickness to accommodate shaft or journal 
wear.  Staves are available in lengths up to 66 inches.

Duramax marine® outstanding and 
unmatched customer support.

customers know we manufacture the highest quality prod-
ucts in the marine industry and every bearing is backed by 
a team of experts. no one has more experience than the 
bearings experts at duramax marine®. they are always 
available to help solve your maintenance problems, by 
phone, or on site. It’s how we’ve  earned the trust of the 
marine industry. 
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StaVE tHICKNESS WIDtH StaVE tHICKNESS WIDtH

1 0.685” 1.680” 6 0.748” 2.305”

2 0.685” 1.805” 7 0.872” 2.743”

3 0.685” 1.930” 8 0.872” 2.930”

4 0.748” 2.055” 9 0.996” 3.055”

5 0.748” 2.180” 10 0.996” 3.180”

*also available in oversize thickness of +1/16” or 1/8”

StaNDaRD SIzE CHaRt  
FoR RomoR®I StaVES

RUBBER

UHmW-PE

5/16"

t +.000"
 -.006"

W +.006"
 -.000"

10°



romor® I technology developed for the military  
is available in a radius-backed locking stave  
design for use in commercial marine round-bore 
stern tubes.

this high-tech water-lubricated bearing technology 
that has proven itself in u. S. navy surface ships 
and submarines is now reaching performance 
records in the commercial marine industry, 
unmatched by any other bearing in the industry.  
It’s the ecological answer that will help you meet 
the marine industries’ requirements for a clean  
new world, while dramatically cutting maintenance 
time and costs.

Same military-grade romor® 
 
I   

engineered for round-bore stern tubes.

romor® 

I radius-Backed Bearings  
In locking Stave design. 
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UHmW-PE backing is tough,  
light-weight and unbreakable.

RomoR® I low coefficient of friction of 0.001 
reduces your vessel’s maintenance costs.

less friction means longer bearing life and more protec-
tion for journal from damage and wear.  It will drastically 
cut replacement costs and extend life between bearing 
change outs. romor® I is energy efficient, reduces noise 
and vibration and protects the shaft from excessive wear.

RomoR® I is exceptionally durable.

romor® I is tough and corrosion resistant, greatly extend-
ing wear life in the most aggressive working environ-
ments. romor® I staves outlast brittle materials such as: 
lignum Vitae, Hard rubber, Polyurethane alloys, and 
Phenolic laminates 18 to 1.

Glass-smooth 15 to 20  
micro-inch finish, and 80 durometer,  
Shore a, hardness.

Proprietary integral  
bonding method that is  
not a parting line.
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ROMOR® I Radius-backed staves are designed 
for ease of installation.

All-polymer light-weight staves are easy to handle,  

cutting installation time and maintenance costs.  

ROMOR® I staves come in standard sizes, or can be  

manufactured to exact thickness and side angles to  

meet your specifications for ease of installation in any  

standard round-bore stern tube. 

Many times staves can be installed without 
removing the shaft, saving time and money.

Easy installation method
n    Staves all placed directly into round bore tube
n      Slightly longer all-rubber locking staves placed next  

ROMOR® I staves

n    Alloy compression head is bolted to stern tube compressing 
locking ROMOR® I staves in place.



JoHnSon cutleSS® Water-luBrIcated BearInG SyStemS 
Johnson cutless® Sleeve and Flanged bearings
dX 490 rudder bushings 

InnoVatIon. 
exPerIence. 

reSultS.

duramax® Heat excHanGe SyStemS 
duracooler® Keel coolers
duramax® demountable Keel coolers
duramax® boxcoolers 
duramax® Plate Heat exchangers

duramax® ImPact ProtectIon SyStemS 
Johnson® commercial dock bumpers, Fenders & tow Knees
Weatherstrip door gaskets, Window channel and Hatch cover gaskets
Linerite® composite batterboard Systems 

duramax® adVanced Water-luBrIcated BearInG SyStemS 
Johnson® demountable stave bearings
rOmOr®i stave bearings and Segmental Housings
rOmOr® c- Partial Arc bearings
dmX® Polymer Alloy bearings 
industrial Pump bearing Systems

duramax® SHaft SealInG SyStemS 
duramax® Shaft Seal Systems
Johnson® Heavy-duty Air Seal Stuffing boxes
duramax® ultra-X™ High Performance compression Packing
Johnson® Strong boy Stern castings and Stuffing boxes

©2012 duramax marine® 
17990 Great lakes Parkway

Hiram, ohio 44234 u.S.a. 
PHone 440.834.5400

fax 800.497.9283 uSa & canada
or 440.834.4950

info@duramaxmarine.com
 www.duramaxmarine.com

duramax marine® is committed to providing excellence in every product  
we manufacture. Our Johnson cutless® marine and industrial bearings,  
heat exchangers, impact protection systems and sealing systems are known  
worldwide for their engineered quality and dependable performance. Please contact 
the factory for information on any of the following duramax marine® products:





PRODUCT INFORMATION AND SELECTION GUIDE

ADVANCED WATER LUBRICATED BEARING SYSTEMS

DMX Locking Stave System

� Revolutionary Polymer Alloy
� 2:1 or Less L/D Configuration



Independent Laboratory Testing Confirms: 

DMX Performs Extremely Well in Abrasive Conditions.
After extensive testing in abrasive-laden waters 
by BMT Defence Services Ltd. for the United Kingdom
Ministry of Defence, the following conclusions about DMX
were reached.

Can be used in a 2:1 or less L/D configuration.
This means less material, a smaller housing and less weight.
Duramax was tested successfully at 40 to 240 npsi.

DMX operates with near-zero shaft/sleeve wear.
There was negligible shaft journal and bearing wear. 
In fact, the shaft surface finish in general improved on 
the vessel itself.

Grit has minimal effect on DMX.
No matter where you operate - from inland waters to 

the open sea - DMX has been proven to effectively 
handle abrasive materials. It’s ideal for workboats,

tugs, dredgers as well as ocean-going vessels.

DMX™. The Ultimate Bearing Material in Abrasive 
When you need a tough, durable, water-lubricated propulsion bearing that can easily handle the rigors of harsh, 
abrasive-laden environments and result in near-zero shaft and sleeve wear, use DMX‘ - the revolutionary polymer 
alloy in a locking stave configuration.

DMX is a unique, proprietary bearing material brought to you by Duramax Marine®, 
the leader in water-lubricated bearing technology for over 40 years.

So, trust DMX to work best in abrasive waters and to greatly 
reduce total bearing system wear. It’s the ultimate bearing material.



Laden Environments.
Tests confirm DMX performs far better 
than U.S. military specification, 
MIL-B-17901 B (SH) requirements. 
Results confirm DMX Polymer Alloy :

• has a low coefficient of friction at both breakaway 
and throughout the full operating range of shaft speeds.

• Runs extremely well at low shaft speeds without 
noise, vibration or stick-slip.

• Performs exceptionally well through multiple shaft 
reversals with very little noise.

• Allows engine to operate more efficiently 
and conserve fuel.

Other Benefits of Using 
DMX Polymer Alloy Bearings.

Can be retrofitted into existing bearing systems.

Environmentally-friendly.
Water-lubricated DMX can replace oil-lubricated babbitt
bearings in many applications.

Dry Run capable in event of water shut down.
DMX performs well under operating conditions with 
little to no lubrication. Contact Duramax Marine for dry 
run applications.

Eliminates the need for a bearing shell.
This mounting stave system is mounted directly inside 
of stern tube or strut.

Reduces installation time - and costs.
Staves can be removed and replaced without removing 
the shaft.

Negligible swell in seawater.

DMX is Ideal for Dredging Operations.
Because DMX performs extremely well in harsh, 
abrasive-laden environments, it is perfect for dredgers. 
It works great for propeller shafts and withstands the rigors 
associated with cuttinghead shafts - making it the ultimate 
dredger bearing material.

Near zero shaft journal and bearing wear.

Runs extremely well at low shaft speeds - 
without noise or vibration.

Slip-stick entirely absent.

Low coefficient of friction improves fuel efficiency.

2:1 or less L/D Ratio Configuration.

For more information, or to order DMX, contact your nearest 
Duramax Marine® representative at 440-834-5400. 
Or visit our website: www.DuramaxMarine.com.

California courtesy 
of Great Lakes Dredge & Dock Company



JOHNSON CUTLESS® WATER-LUBRICATED BEARING SYSTEMS 
Johnson Cutless® Sleeve and Flanged Bearings
DX 490 Rudder Bushings 

 INNOVATION.
EXPERIENCE.

RESULTS.

DURAMAX® HEAT EXCHANGE SYSTEMS 
DuraCooler® Keel Coolers
Duramax® Demountable Keel Coolers
Duramax® BoxCoolers
Duramax® Plate Heat Exchangers

DURAMAX® IMPACT PROTECTION SYSTEMS 
Johnson® Commercial Dock Bumpers, Fenders & Tow Knees
Weatherstrip Door Gaskets, Window Channel and Hatch Cover Gaskets
LINERITE® Composite Batterboard Systems 

DURAMAX® ADVANCED WATER-LUBRICATED BEARING SYSTEMS 
Johnson® Demountable stave bearings
ROMOR®I stave bearings and Segmental Housings
ROMOR® C- Partial Arc Bearings
DMX® Polymer Alloy Bearings
Industrial Pump Bearing Systems

DURAMAX® SHAFT SEALING SYSTEMS 
Duramax® Shaft Seal Systems
Johnson® Heavy-Duty Air Seal Stuffing Boxes
Duramax® Ultra-X™ High Performance Compression Packing
Johnson® Strong Boy Stern Castings and Stuffing Boxes

©2012 Duramax Marine® 
17990 Great Lakes Parkway

Hiram, Ohio 44234 U.S.A. 
PHONE 440.834.5400

FAX 800.497.9283 USA & Canada
or 440.834.4950

info@DuramaxMarine.com
 www.DuramaxMarine.com

Duramax Marine® is committed to providing excellence in every product 
we manufacture. Our Johnson Cutless® marine and industrial bearings, 
heat exchangers, impact protection systems and sealing systems are known 
worldwide for their engineered quality and dependable performance. Please contact 
the factory for information on any of the following Duramax Marine® products:



Product InformatIon and SelectIon GuIde

demountable Stave Bearing
   replace staves without removing shaft

   Precision-fitted to stern tube

   Improves shaft alignment and reduces vibration

AdvAnced WAter-LubricAted beAring SyStemS
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the Johnson® demountable bearing system combines the  
performance of precision-fitted bearings, rugged simplicity,  
and inherent advantages of a rubber polymer water-lubricated   
system. It is made up of keystone-sided molded solid nitrile  
staves, precision-fitted to the stern tube housing.  

When installed, the staves form a self-locking cylindrical bearing  
for a round bore housing. the system provides improved water  
lubrication,  improved shaft alignment, suppression of resonant  
vibration and minimizes the transfer of vibration to ship’s structure.

Bearing replacement can be done safely and quickly without  
shaft withdrawal, saving time and money!

 

Johnson® demountable Heavy-duty  
Self-locking Stave Bearing System.

Water-lubricated, self-locking stave system  
for round-bore housings.

n    Keystone sided staves lock together  
forming tight frictional bond when  
compression force is applied

n    Cylindrical shaped stave engineered  
to a prescribed clearance for optimum  
hydrodynamic lubrication

n    Pre-drilled hole for self-expanding bolt  
used for withdrawal of staves

n    Engineered polymer compound specially formulated 
for use in heavy-duty marine applications

n    Smooth rubber stave face delivers extremely low  
coefficient of friction with wetted metal shaft/liner

n    Shaft sizes can be as small as 2-1/2”  
to as large as 35-1/2”, and larger if needed

n    Stave thickness from 0.600” to 1.5”  
(can be adjusted for shaft or liner wear)

n    Water grooves molded into rubber  
allow for continuous hydrodynamic lubrication  
and to flush grit and abrasives away from shaft

n    Anti-Rotation bar option is available 

Round-bore housing with lower bearing staves held in 
place with bottom section of compression head
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Benefits of Johnson® demountable Stave Bearing.

  1. optimum water-lubrication

  2. Stave deflection helps improve shaft alignment

  3. extended liner life

  4. reduced mechanical vibration

  5. Suppression of resonant vibration

  6. easy bearing installation/withdrawal with shaft & propeller in place

  7. all bearings interchangeable throughout the shafting system

  8. Housing bore is always straight never stepped

  9. Bearing staves are solid precision-molded nitrile rubber

10. Self-locking bearing staves

11. Housing bore effectively sealed

12. electrolysis substantially reduced

13. Initial cost competitive to conventional bearings-installed

14 Handling and storage problems minimized

15. downtime due to bearing maintenance greatly minimized

Propulsion Systems

large merchant ships, tugs and  
towboats, fishing trawlers, light  
commercial vessels and pleasure craft

Dredger  
Cutterhead Systems
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Johnson® demountable System  
is precision fitted to shaft journal.

duramax® quality control  
assures precision fit.
Procedures at duramax marine® include a complete fitting of 
all bearings and measurement of proper clearance before the 
system is packed and shipped. the Id of your demountable 
System is machined to the proper dimensions. the complete 
bearing is then assembled in a tube of identical dimensions to 
those shown on your engineering drawings. the compression 
head is then applied to verify an accurate fit. 

finally, the bearing Id is checked for proper size. clearances 
around a test shaft are measured and recorded. a copy of the 
pertinent data accompanies the bearing, together with instal-
lation instructions keyed to your specific installation.

demountable Staves available  
in 3 standard sizes:
Johnson demountable stave bearing lengths are normally 
engineered by the requirements of the application. loading 
calculations for the propeller shaft on the staves are deter-
mined and the stave is typically designed to operate at 40 
npsi or less. Standard stern tube stave bearing lengths will 
be approximately 4:1 length/diameter ratio. forward stern 
tube bearings are typically 2:1 l/d however this is not abso-
lute. duramax engineering is available anytime for support. 
call +1-440-834-5400

C1 
FULL LENGTH

C4  
CUSTom  
LENGTH

C2 
2/3 LENGTH

C3 
1/2 LENGTH
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Smooth rubber bearing surface is ideal  
for water-lubrication. 
the stave of the Johnson demountable Bearing smooth surface, 
the fact that rubber is one of the most slippery materials when 
wet, and metal journals have a high “affinity” for water and are 
easily “wetted”,  results in a very low coefficient of friction.

the solid nitrile rubber staves are engineered to support rela-
tively heavy loads, and molded longitudinal grooves allow water 
to pass through the entire length of the bearing continuously for 
a steady flow of lubrication.

Hydrodynamic design extends shaft and bearing life.

at shaft speeds in excess of 1m/sec (3.28 ft/sec) a hydrodynamic water wedge is created,  
separating the shaft from the bearing surface at the “effective area” of the bearing.  
a continuous hydrodynamic film of water is supplied through grooves to the sliding  
surfaces, minimizing frictional heat and extending wear life of the shaft and bearing. 

Because of the forgiving properties of the rubber stave, harmful abrasives and contaminants 
are pressed into stave surface, then flushed into the grooves away from shaft.

Round Bore  
Bearing Housing

Johnson® Demountable  
Stave Bearings

Hydrodynamic Lubricating  
Film Separating Bearing  
Surface and Shaft

Grooves Provide  
maximum Lubricant Flow  
Dissipating Bearing Heat

Shaft

Johnson® demountable System  
carries high P.S.I. loads with low friction.

Debris Is Flushed 
Away Through Grooves
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Installation and removal of the  
Johnson® demountable Bearing System is simple. 

Whether it’s new construction, or replacing an existing system,   
this engineered demountable bearing is designed for easy  
installation in any round bore housing, saving you time and  
money. a variety of sizes are readily available for v-strut, stern 
tube, nozzle, rudder, and cutter head dredger applications.

 
Installation is simple. 
the “keystone” shape of the molded stave and frictional bonding 
will help secure bearing in the housing. You just place the staves 
around the inside of the round bore housing. the staves are sized 
to extend slightly after full insertion into housing. once they are 
in place, a compression head, or stuffing box, is installed. It exerts  
longitudinal pressure producing a “keystone” action on the 
angled sides of the entire stave complement. the nitrile rubber 
staves undergo “controlled deformation”. the molded stave is 
properly dimensioned to provide the correct compression force 
and secured bearing I.d. when in the locked position.

 

Johnson® Heavy  
Duty Stuffing Box 
exerts proper longitudinal  
compressive stress so staves  
accurately conform to shaft journal.

Two 180˚  
compression heads 
exert proper longitudinal  
compressive stress so staves  
accurately conform to shaft journal.

Compression Head
(not secured)

BEFORE COMPRESSION

Clearance before 
compression

AFTER COMPRESSION

Compression Head
(secured)

Bearing locked 
to housing

Proper Clearance
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although the bearing may appear to be in good condition,  
lubrication might be weakened due to bearing surface  
conditions, while alignment and vibration might also be 
adversely affected. If excessive bearing clearance is allowed 
without correction, eventually misalignment and vibration will 
become intolerable, and journal will wear.

easy inspection and replacement without 
pulling the shaft or propeller.
remove the compression head or stuffing box to release the 
locking force on the staves. then insert a self-expanding eye 
bolt into the threaded hole in a top stave and pull out the top 
stave. after the stave is removed and the original side clearance 
of the staves is regained sufficiently you can easily remove  the 
rest of the upper staves longitudinally. Jack up tail shaft and 
propeller to release static load on lower staves for removal.

two replacement sizes are available to 
maintain proper clearance.
Johnson® demountable Precision fitted Staves come in 3  
different I.d./Journal sizes for every basic housing bore. We 
provide the original bearing size precision fitted to journal, 
along with two  replacement sizes in larger increments to fit a 
refinished shaft liner, extending the life of a shaft liner.

ExAmPLE oF TyPICAL STAvE REPLACEmENTS: 

Inspection of bearing clearance tolerances  
is recommended for optimal performance.

Standard Size 
Bearing

Shaft
New Liner

original Bearing  
I.D. = 10-1/4" (260.35mm)   
(Journal Size)   

Shaft

oversized 
Bearing

Liner After 
1st Dressing

Replacement Bearing  
I.D. = 10" (254.00mm)   
(refinished Shaft liner)   

Shaft

oversized 
Bearing

Liner After 
2nd Dressing

2nd Replacement Bearing  
I.D. = 9-3/4" (247.65mm)   
(2nd refinished Shaft liner)  
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fig. 2

fig. 3

fig. 4

fig. 5

fig. 6

Installation Procedure

DEmoUNTABLE BEARING GUIDE

neW InStallatIon

1. Check if housing ID, housing length and shaft oD are identical to dimensional data or to specific drawing. 

2. Check if housing is clean. (Fig. 1)

3.  Insert rubber staves in the lower half of the bearing housing (you will notice that the staves  
are longer than the housing. this is correct.). lubricate the running surface of the staves;  
see “note and warning”. (Fig. 2)

4. Install the lower compression head half and tighten bolts lightly. (Fig. 3) 

5.  Carefully install and position the shaft (upper half of bearing is not yet in place, providing ample clearance 
for moving and positioning the shaft). (Fig. 4)

6.  Insert upper half staves. lubricate stave surfaces and the sides of the last stave with liquid dish soap to 
obtain an easier fit of the last stave. do not luBrIcate tHe BacKS of tHe StaVeS.  
the last stave may need to be fitted with the help of a wooden mallet. (Fig. 5) 

7. Install the upper compression head half and tighten the bolts lightly. (Fig. 6)

8. Jack up the shaft to press against the upper half staves so the positive setting is obtained. 

9. Tighten all bolts using a torque pattern. 

10. Lower shaft. 

11.  measure clearances between shaft and the bearing by means of long feeler gauges and record the data.  

  NOTE: Lubricate the running surface of the staves only and also the sides of the last stave.  
NEVER lubricate the back of the staves or the inside of the housing. Glycerin or a soap based lubricant is preferred. 
Do not use grease as this may clog the water grooves.

  WARNING: Although the rubber is oil resistant, NEVER use oil or grease as a lubricant. It will contaminate  
the system and the environment. Keep each set of bearings strictly as a set; do not mix! Each set is individually 
matched. Install each set in number sequence as indicated on one end of the bearing staves. 

rePlacement Procedure 

1. Remove bolts and compression heads. 

2.  Insert an eyebolt with coarse thread or a self-expanding bolt in the hole of one of the upper staves. the first 
stave can be withdrawn with the help of a pulley and the remaining staves can easily be withdrawn by hand. 

3. Jack up the shaft in order to withdraw the lower staves. 

4. Clean the shaft and housing properly. remoVe all dIrt, ruSt and Scale. 

5.  Insert rubber staves in the lower half of the bearing housing. You will notice that the staves are longer 
than the housing. this is correct. do not cut tHe StaVeS. lubricate the running surface of the staves.  
(see note/warning) 

6. Install the lower compression head half and tighten the bolts lightly. 

7.  Lower the shaft and insert new staves in the upper half of the bearing. lubricate the stave surfaces and 
the sides of the last stave. 

8. Install the upper compression head half and tighten bolts lightly. 

9.  Jack up the shaft to press against the upper half staves so that the positive setting is obtained. 

10. Tighten all bolts using a torque pattern. 

11. Lower the shaft. 

12. measure clearances between the shaft and the bearing by means of long feeler gauges and record data.

fig. 1
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orderInG InformatIon

1.  Dimensions: all mm dimensions are exact conversions of inch  
dimensions. all parts furnished in inch dimension. 

2. Surfaces: all surfaces indicated (f) are 125 r.m.S. 

3.  Lengths: c1 bearing length over 60 inches (1524.00mm) consists of two 
1/2-length staves. c1 bearing length over 125 inches (3175.00mm) consists 
of three 1/3-length staves. 

  Bearing stave length code:  
C1 = full length  
C2 = 2/3-length  
C3 = 1/2-length  
C4 = custom length. See pages 18-19 

comPreSSIon Head  
and retaIner rInG InformatIon

4. Securing Bearing Staves 
Bearing staves are secured in position by longitudinal compressive force 
applied against the end of the staves. Secured bearing stave length + amount 
of compression = unsecured bearing stave length.

NOTE: Duramax Marine® LLC determines the correct amount of compression to 
secure stave into the housing. 

5. Determining Thickness of Retainer Ring 

 

NOTE: I. D. of Compression Head and Retaining Ring must be concentric with 
housing bore within 1/32 of an inch (.794 mm) for journals up through 12-1/2 
inches (317.500 mm). For larger journals, concentricity must be within 1/16 inch 
(1.588 mm).

luBrIcatIon floW

6. Normal lubricating water flow 
normal water flow through the bearing is 2 GPm per inch of shaft diameter 
at 5-7 PSI greater than static head pressure at the bearing. 

InStallInG comPreSSIon Head

7. Drilling Bearing Housing
compression head and/or stuffing box is recommended to be used as drill jig 
for stud location on bearing housing. maintain .050/.060 inches (1.27/1.52mm) 
clearance between compression head halves. 

BearInG StaVe remoVal

8. Stave Drilling Specifications
Self tapping eye bolt is recommended to be used for withdrawal of staves. 
Staves are drilled on one end only. drilled end must face the installer. 

HouSInG Bore toleranceS

9. Use Table To Determine Tolerance

General Product Information And Specifications

DEmoUNTABLE BEARING GUIDE

o.D. Shaft or Sleeve Journal Thickness of Retainer Ring
inch mm inch mm

up to 7-1/4    up to 184.15 3/4    19.05
7-1/2  –  15 190.50 – 381.00 1 25.40

15-1/4  –  24 387.35 – 609.60 1-1/4 31.75
24-1/4  –  36 615.95 – 914.40 1-1/2 38.10

o.D. Shaft or Sleeve Journal Drill Hole Diameter Drill Hole Depth
inch mm inch mm inch mm

up to 4-1/2    up to 114.300 1/4    6.350 1    25.400 
4-3/4  –  7-1/4 120.650-184.150 3/8 9.525 1-1/4 31.750 
7-1/2  –  9-1/2 190.500-241.300 1/2 12.700 1-1/2 38.100 
9-3/4  –  14  247.650-355.601 5/8 15.875 2-1/4 57.150 

14-1/4  & over 361.951 & Over 3/4 19.050 2-1/4 57.150 

o.D. Shaft or Sleeve Journal Housing Bore Tolerance (Bearing o.D.)
inch mm inch mm

up to 4-1/2    up to 114.300 +.003   -.000    +.076   -.000 
4-3/4  –  7-1/4 120.650-184.150 +.005   -.000 +.127   -.000 
7-1/2  –  9-1/2 190.500-241.300 +.008   -.000 +.203   -.000 
9-3/4  & over 247.650  & Over +.010   -.000 +.254   -.000 
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B
See General Note 

On Page 9

For Compression Head details and 
Drilling Diagram see pages 16-17

For Retainer Ring Thickness see pages 13-15

A

E
+1/32" (0.79 mm)
    -0.0 (0.00 mm)

For I.D. Dimensions
see pages 10-12

Housing and Secured Bearing Length 
C1 and C3

Retainer Ring and Bearing Housing 
not supplied by Duramax Marine®

Demountable  
Rubber Stave Bearing  
Dimensions 
 2-1/2"  thru  14-3/4" o.d. Shaft or Sleeve           

A B C1 C2 C3
o.D. Shaft  
or Sleeve

Bearing Code  
Size

Housing Bore  
(bearing O.d.)

Housing/Secured Bearing 
(Full Length) 

Housing/Secured Bearing 
(2/3 Length) 

Housing/Secured Bearing  
(Half Length) 

Normal Shaft Clearance  
(Secured bearing)

inch mm inch mm inch mm inch mm inch mm inch mm

  2-1/2 63.5- L-0212-0312 x 4 3.5- 88.9- 10    254.-1 -    -   5    127.001 .012 -.023 .305 - .584

  3 76.200 L-0300-0412 x 4 4.500 114.300 14    355.601 -    -   7    177.801 .012 -.023 .305 - .584  3-1/2 88.900 L-0312-0412 x 4
  4 101.600 L-0400-0512 x 4 5.500 139.701 17    431.802 -    -   8-1/2 215.901 .015 -.024 .381 - .610  4-1/4 107.950 L-0414-0512 x 4
  4-1/2 114.300 L-0412-0618 x 4 6.125 155.576 19    482.602 -    -   9-1/2 241.301 .015 -.024 .381 - .610  4-3/4 120.650 L-0434-0618 x 4
  5    127.001 L-0500-0612 x 4 6.500 165.101 21    533.402 -    - 10-1/2 266.701 .018 -.030 .457 - .762  5-1/4 133.351 L-0514-0612 x 4
  5-1/2 139.701 L-0512-0712 x 4 7.500 190.501 23    584.202 -    - 10-1/2 266.701 .018 -.030 .457 - .762  5-3/4 146.051 L-0534-0712 x 4
  6    152.401 L-0600-0800 x 6 8.000 203.201 25    635.003 -    - 12-1/2 317.501 .018 -.030 .457 - .762  6-1/4 158.751 L-0614-0800 x 6
  6-1/2 165.101 L-0612-0812 x 6 8.500 215.901 27    685.803 -    - 13-1/2 342.901 .018 -.030 .457 - .762  6-3/4 171.451 L-0634-0812 x 6
  7    177.801 L-0700-0914 x 6 9.250 234.951 29    736.603 -    - 14-1/2 368.301 .020 -.032 .508 - .813  7-1/4 184.151 L-0714-0914 x 6
  7-1/2 190.501 L-0712-1014 x 6

10.250 260.351 32    812.803 -    - 16    406.402 .020 -.034 .508 - .864  7-3/4 196.851 L-0734-1014 x 6
  8    203.201 L-0800-1014 x 6
  8-1/4 209.551 L-0814-1100 x 8

11.000 279.401 35    889.004 -    - 17-1/2 444.502 .020 -.034 .508 - .864  8-1/2 215.901 L-0812-1100 x 8
  8-3/4 222.251 L-0834-1100 x 8
  9    228.601 L-0900-1134 x 8

11.750 298.451 38    965.204 -    - 19    482.602 .022 -.038 .559 - .965  9-1/4 234.951 L-0914-1134 x 8
  9-1/2 241.301 L-0912-1134 x 8
  9-3/4 247.651 L-0934-1234 x 8

12.750 323.851 41    1041.404 -    - 20-1/2 520.702 .024 -.040 .609 -1.01610    254.001 L-1000-1234 x 8
10-1/4 260.351 L-1014-1234 x 8
10-1/2 266.701 L-1012-1334 x 10

13.750 349.251 44    1117.604 -    - 22    558.802 .026 -.042 .660 -1.06710-3/4 273.051 L-1034-1334 x 10
11    279.401 L-1100-1334 x 10
11-1/4 285.751 L-1114-1412 x 10

14.500 368.301 47    1193.805 -    - 23-1/2 596.902 .026 -.042 .660 -1.06711-1/2 292.101 L-1112-1412 x 10
11-3/4 298.451 L-1134-1412 x 10
12    304.801 L-1200-1512 x 10

15.500 393.702 50    1270.005 -    - 25    635.003 .027 -.043 .686 -1.09212-1/4 311.151 L-1214-1512 x 10
12-1/2 317.501 L-1212-1512 x 10
12-3/4 323.851 L-1234-1614 x 10

16.250 412.752 53    1346.205 -    - 26-1/2 673.103 .028 -.044 .711 -1.17813    330.201 L-1300-1614 x 10
13-1/4 336.551 L-1314-1614 x 10
13-1/2 342.901 L-1312-1714 x 10

17.250 438.152 56    1422.406 -    - 28    711.203 .029 -.045 .737 -1.14313-3/4 349.251 L-1334-1714 x 10
14    355.601 L-1400-1714 x 10
14-1/4 361.951 L-1414-1814 x 10

18.250 463.552 59    1498.606 -    - 29-1/2 749.303 .029 -.045 .737 -1.14314-1/2 368.301 L-1412-1814 x 10
14-3/4 374.651 L-1434-1814 x 10

DEmoUNTABLE BEARING GUIDE
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B
See General Note 

On Page 9

For Compression Head details and 
Drilling Diagram see pages 16-17

For Retainer Ring Thickness see pages 13-15

A

E
+1/32" (0.79 mm)
    -0.0 (0.00 mm)

For I.D. Dimensions
see pages 10-12

Housing and Secured Bearing Length 
C1 and C3

Retainer Ring and Bearing Housing 
not supplied by Duramax Marine®

A B C1 C2 C3
o.D. Shaft  
or Sleeve

Bearing Code  
Size

Housing Bore  
(bearing O.d.)

Housing/Secured Bearing 
(Full Length) 

Housing/Secured Bearing 
(2/3 Length) 

Housing/Secured Bearing  
(Half Length) 

Normal Shaft Clearance  
(Secured bearing)

inch mm inch mm inch mm inch mm inch mm inch mm

15 381.002 L-1500-1900 x 10
19.000 482.602 62 1574.81 41 1041 31 787.403 .030-.046 .762 -1.16815-1/4 387.352 L-1514-1900 x 10

15-1/2 393.702 L-1512-1900 x 10

15-3/4 400.052 L-1534-2000 x 10
20.000 508.002 65 1651.01 43    1092 32-1/2 825.503 .032-.048 .813 -1.21916 406.402 L-1600-2000 x 10

16-1/4 412.752 L-1614-2000 x 10

16-1/2 419.102 L-1612-2012 x 10
20.500 520.702 68 1727.21 45    1043 34 863.603 .035-.050 .838 -1.27016-3/4 425.452 L-1634-2012 x 10

17 431.802 L-1700-2012 x 10

17-1/4 438.152 L-1714-2114 x 10
21.250 539.752 71 1803.41 47    1194 35-1/2 901.704 .035-.050 .838 -1.27017-1/2 444.502 L-1712-2114 x 10

17-3/4 450.852 L-1734-2114 x 10

18 457.202 L-1800-2200 x 10
22.000 558.802 74 1879.61 49    1245 37 939.804 .036-.052 .914 -1.32118-1/4 463.552 L-1814-2200 x 10

18-1/2 469.902 L-1812-2200 x 10

18-3/4 476.252 L-1834-2234 x 10
22.750 577.852 77 1955.81 51    1295 38-1/2 977.904 .038-.054 .965 -1.37219 482.602 L-1900-2234 x 10

19-1/4 488.952 L-1914-2234 x 10

19-1/2 495.302 L-1912-2312 x 10
23.500 596.902 80 2032.01 53    1346 40 1016.004 .040-.056 1.016 -1.42219-3/4 501.652 L-1934-2312 x 10

20 508.002 L-2000-2312 x 10

20-1/4 514.352 L-2014-2414 x 10
24.250 615.952 83 2108.21 55    1397 41-1/2 1054.104 .040-.056 1.016 -1.42220-1/2 520.702 L-2012-2414 x 10

20-3/4 527.052 L-2034-2414 x 10

21 533.402 L-2100-2500 x 10
25.000 635.003 86 2184.41 57    1488 43 1092.204 .043-.060 1.092 -1.52421-1/4 539.752 L-2114-2500 x 10

21-1/2 546.102 L-2112-2500 x 10

21-3/4 552.452 L-2134-2534 x 10
25.750 654.053 89 2260.61 59    1499 44-1/2 1130.304 .044-.062 1.118 -1.57522 558.802 L-2200-2534 x 10

22-1/4 565.152 L-2214-2534 x 10

22-1/2 571.502 L-2212-2612 x 10
26.500 673.103 92 2336.81 61    1549 46 1168.405 .047-.065 1.194 -1.65122-3/4 577.852 L-2234-2612 x 10

23 584.202 L-2300-2612 x 10

23-1/4 590.552 L-2314-2714 x 10
27.250 692.153 95 2413.01 63    1600 47-1/2 1206.505 .047-.065 1.194 -1.65123-1/2 596.902 L-2312-2714 x 10

23-3/4 603.252 L-2334-2714 x 10

24 609.602 L-2400-2800 x 10
28.000 711.203 98 2489.21 65    1651 49 1244.605 .048-.066 1.219 -1.67624-1/4 615.952 L-2414-2800 x 10

24-1/2 622.302 L-2412-2800 x 10

24-3/4 628.652 L-2434-2834 x 10
28.750 730.253 101 2565.41 67    1702 50-1/2 1282.705 .051-.069 1.295 -1.75325 635.003 L-2500-2834 x 10

25-1/4 641.353 L-2514-2834 x 10

25-1/2 647.703 L-2512-2912 x 10
29.500 749.303 104 2641.61 69    1753 52 1320.805 .052-.070 1.321 -1.77825-3/4 654.053 L-2534-2912 x 10

26 660.403 L-2600-2912 x 10

Demountable  
Rubber Stave Bearing  
Dimensions 
15"  thru  26" o.d. Shaft or Sleeve           

DEmoUNTABLE BEARING GUIDE
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B
See General Note 

On Page 9

For Compression Head details and 
Drilling Diagram see pages 16-17

For Retainer Ring Thickness see pages 13-15

A

E
+1/32" (0.79 mm)
    -0.0 (0.00 mm)

For I.D. Dimensions
see pages 10-12

Housing and Secured Bearing Length 
C1 and C3

Retainer Ring and Bearing Housing 
not supplied by Duramax Marine®

Demountable  
Rubber Stave Bearing  
Dimensions 
 26-1/4"  thru  35-3/4" o.d. Shaft or Sleeve           

A B C1 C2 C3
o.D. Shaft  
or Sleeve

Bearing Code  
Size

Housing Bore  
(bearing O.d.)

Housing/Secured Bearing 
(Full Length) 

Housing/Secured Bearing 
(2/3 Length) 

Housing/Secured Bearing  
(Half Length) 

Normal Shaft Clearance  
(Secured bearing)

inch mm inch mm inch mm inch mm inch mm inch mm

26-1/4 666.753 L-2614-3014 x 10
30.250 768.353 107 2717.81 71 1803 53-1/2 1358.91 .052 -.070 1.321 -1.77826-1/2 673.103 L-2612-3014 x 10

26-3/4 679.453 L-2634-3014 x 10

27 685.803 L-2700-3100 x 10
31.000 787.403 110 2794.01 73 1854 55 1397.01 .055 -.073 1.397 -1.85427-1/4 692.153 L-2714-3100 x 10

27-1/2 698.503 L-2712-3100 x 10

27-3/4 704.853 L-2734-3134 x 10
31.750 806.453 113 2870.21 75 1905 56-1/2 1435.11 .056 -.074 1.422 -1.88028 711.203 L-2800-3134 x 10

28-1/4 717.553 L-2814-3134 x 10

28-1/2 723.903 L-2812-3212 x 10
32.500 825.503 116 2946.41 77 1956 58 1473.21 .059 -.077 1.499 -1.95628-3/4 730.253 L-2834-3212 x 10

29 736.603 L-2900-3212 x 10

29-1/4 742.953 L-2914-3314 x 10
33.250 844.553 119 3022.61 79 2007 59-1/2 1511.31 .059 -.077 1.499 -1.95629-1/2 749.303 L-2912-3314 x 10

29-3/4 755.653 L-2934-3314 x 10

30 762.003 L-3000-3400 x 12
34.000 863.603 122 3098.81 81 2057 61 1549.41 .060 -.080 1.524 -2.03230-1/4 768.353 L-3014-3400 x 12

30-1/2 774.703 L-3012-3400 x 12

30-3/4 781.053 L-3034-3434 x 12
34.750 882.653 125 3175.01 83 2108 62-1/2 1587.51 .063 -.083 1.600 -2.10831 787.403 L-3100-3434 x 12

31-1/4 793.753 L-3114-3434 x 12

31-1/2 800.103 L-3112-3512 x 12
35.500 901.704 128 3251.21 85 2159 64 1625.61 .064 -.084 1.626 -2.13431-3/4 806.453 L-3134-3512 x 12

32 812.803 L-3200-3512 x 12

32-1/4 819.153 L-3214-3614 x 12
36.250 920.754 131 3327.41 87 2210 65-1/2 1663.71 .064 -.084 1.626 -2.13432-1/2 825.503 L-3212-3614 x 12

32-3/4 831.853 L-3234-3614 x 12

33 838.203 L-3300-3700 x 12
37.000 939.804 134 3403.61 89 2261 67 1701.81 .067 -.087 1.702 -2.21033-1/4 844.553 L-3314-3700 x 12

33-1/2 850.903 L-3312-3700 x 12

33-3/4 857.253 L-3334-3734 x 12
37.750 958.854 137 3479.81 91 2311 68-1/2 1739.91 .068 -.088 1.727 -2.23534 863.603 L-3400-3734 x 12

34-1/4 869.953 L-3414-3734 x 12

34-1/2 876.303 L-3412-3812 x 12
38.500 977.904 140 3556.01 93 2362 70 1778.01 .071 -.091 1.803 -2.31134-3/4 882.653 L-3434-3812 x 12

35 889.004 L-3500-3812 x 12

35-1/4 895.354 L-3514-3914 x 12
39.250 996.954 143 3632.21 95 2413 71-1/2 1816.11 .071 -.091 1.803 -2.31135-1/2 901.704 L-3512-3914 x 12

35-3/4 908.054 L-3534-3914 x 12

DEmoUNTABLE BEARING GUIDE
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Clearance Between 
Compressions Head Halves

.0.050 / 0.060 inches  
(1.270 / 1.524 mm)

NOTE: I.D. of Compression Head and Retaining Ring must be concentric with housing bore within 1/32 inch (0.0794mm) 
for journals up through 12-1/2 inches (317.500 mm). For larger journals, concentricity must be within 1/16 inch (1.588 mm)

F
H
H

H

K

E D

Tc

H

Compression Head  
Dimensions 
 2-1/2"  thru  14-3/4" o.d. Shaft or Sleeve           

A D E F Tc
deg. Sym.  

AbOut  
center Line

number  
OF HOLeS  

eQuALLy SPAced

o.D. Shaft  
or Sleeve

outside Diameter Inside Diameter Bolt Circle Diameter Thickness Bolt Hole Location 
(compression Head Half)

inch mm inch mm inch mm inch mm inch mm H K

  2-1/2 63.500 6.000 152.401 2.813 71.450 4.438 112.726 1.000 25.400 -- 4

  3 76.200 7.000 177.801 4.000 101.600 5.438 138.126 1.000 25.400 15 3  3-1/2 88.900
  4 101.600 8.000 203.201 4.875 123.825 6.438 163.526 1.000 25.400 15 3  4-1/4 107.950
  4-1/2 114.300 8.625 219.076 5.375 136.526 7.063 179.401 1.000 25.400 15 3  4-3/4 120.650
  5    127.001 9.000 228.601 5.875 149.226 7.438 188.926 1.500 38.100 10 3  5-1/4 133.351
  5-1/2 139.701 10.000 254.001 6.375 161.926 8.438 214.326 1.500 38.100 10 3  5-3/4 146.051
  6    152.401 10.500 266.701 6.875 174.626 8.938 227.026 1.500 38.100 15 4  6-1/4 158.751
  6-1/2 165.101 11.000 279.401 7.375 187.326 9.438 239.726 1.500 38.100 10 5  6-3/4 171.451
  7    177.801 12.250 311.151 7.875 200.026 10.375 263.526 2.125 53.975 10 5  7-1/4 184.151
  7-1/2 190.501

13.250 336.551 8.625 219.076 11.375 288.926 2.125 53.975 10 5  7-3/4 196.851
  8    203.201
  8-1/4 209.551

14.000 355.601 9.375 238.126 12.125 307.976 2.125 53.975 10 5  8-1/2 215.901
  8-3/4 222.251
  9    228.601

15.750 400.052 10.125 257.176 13.250 336.551 2.750 69.850 10 5  9-1/4 234.951
  9-1/2 241.301
  9-3/4 247.651

16.750 425.452 10.875 276.226 14.250 361.951 2.750 69.850 10 510    254.001
10-1/4 260.351
10-1/2 266.701

17.750 450.852 11.875 301.626 15.250 387.352 2.750 69.850 10 510-3/4 273.051
11    279.401
11-1/4 285.751

18.500 469.902 12.375 314.326 16.000 406.402 2.750 69.850 10 511-1/2 292.101
11-3/4 298.451
12    304.801

19.500 495.302 13.375 339.726 17.000 431.802 2.750 69.850 10 512-1/4 311.151
12-1/2 317.501
12-3/4 323.851

20.250 514.352 14.000 355.601 17.750 450.852 2.750 69.850 10 513    330.201
13-1/4 336.551
13-1/2 342.901

21.250 539.752 14.875 377.826 18.750 476.252 2.750 69.850 10 513-3/4 349.251
14    355.601
14-1/4 361.951

22.250 565.152 15.500 393.702 19.750 501.652 2.750 69.850 10 514-1/2 368.301
14-3/4 374.651
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Clearance Between 
Compressions Head Halves

.0.050 / 0.060 inches  
(1.270 / 1.524 mm)

NOTE: I.D. of Compression Head and Retaining Ring must be concentric with housing bore within 1/32 inch (0.0794mm) 
for journals up through 12-1/2 inches (317.500 mm). For larger journals, concentricity must be within 1/16 inch (1.588 mm)

F
H
H

H

K

E D

Tc

H

Compression Head  
Dimensions 
15"  thru  26" o.d. Shaft or Sleeve           

A D E F Tc
deg. Sym.  

AbOut  
center Line

number  
OF HOLeS  

eQuALLy SPAced

o.D. Shaft  
or Sleeve

outside Diameter Inside Diameter Bolt Circle Diameter Thickness Bolt Hole Location 
(compression Head Half)

inch mm inch mm inch mm inch mm inch mm H K

15 381.002
23.000 584.202 16.375 415.927 20.500 520.702 2.750 69.850 10 515-1/4 387.352

15-1/2 393.702

15-3/4 400.052
24.000 609.602 17.125 434.977 21.500 546.102 2.750 69.850 10 616 406.402

16-1/4 412.752

16-1/2 419.102
24.500 622.302 17.875 454.027 22.000 558.802 2.750 69.850 10 616-3/4 425.452

17 431.802

17-1/4 438.152
25.250 641.353 18.625 473.077 22.750 577.852 2.750 69.850 10 617-1/2 444.502

17-3/4 450.852

18 457.202
26.000 660.403 19.375 492.127 23.500 596.902 2.750 69.850 10 618-1/4 463.552

18-1/2 469.902

18-3/4 476.252
26.750 679.453 20.125 511.177 24.250 615.952 2.750 69.850 10 619 482.602

19-1/4 488.952

19-1/2 495.302
27.500 698.503 20.875 530.227 25.000 635.003 2.750 69.850 10 619-3/4 501.652

20 508.002

20-1/4 514.352
28.250 717.553 21.625 549.277 25.750 654.053 2.750 69.850 10 620-1/2 520.702

20-3/4 527.052

21 533.402
29.000 736.603 22.375 568.327 26.500 673.103 2.750 69.850 11.25 821-1/4 539.752

21-1/2 546.102

21-3/4 552.452
29.750 755.653 23.125 587.377 27.250 692.153 2.750 69.850 11.25 822 558.802

22-1/4 565.152

22-1/2 571.502
30.500 774.703 23.875 606.427 28.000 711.203 2.750 69.850 11.25 822-3/4 577.852

23 584.202

23-1/4 590.552
31.250 793.753 24.625 625.477 28.750 730.253 2.750 69.850 11.25 823-1/2 596.902

23-3/4 603.252

24 609.602
33.000 838.203 25.375 644.528 29.875 758.828 3.500 88.900 11.25 824-1/4 615.952

24-1/2 622.302

24-3/4 628.652
33.750 857.253 26.125 663.578 30.625 777.878 3.500 88.900 11.25 825 635.003

25-1/4 641.353

25-1/2 647.703
34.500 876.303 26.875 682.628 31.375 796.928 3.500 88.900 11.25 825-3/4 654.053

26 660.403
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Clearance Between 
Compressions Head Halves

.0.050 / 0.060 inches  
(1.270 / 1.524 mm)

NOTE: I.D. of Compression Head and Retaining Ring must be concentric with housing bore within 1/32 inch (0.0794mm) 
for journals up through 12-1/2 inches (317.500 mm). For larger journals, concentricity must be within 1/16 inch (1.588 mm)

F
H
H

H

K

E D

Tc

H

Compression Head  
Dimensions 
26-1/4"  thru  35-3/4" o.d. Shaft or Sleeve           

A D E F Tc
deg. Sym.  

AbOut  
center Line

number  
OF HOLeS  

eQuALLy SPAced

o.D. Shaft  
or Sleeve

outside Diameter Inside Diameter Bolt Circle Diameter Thickness Bolt Hole Location 
(compression Head Half)

inch mm inch mm inch mm inch mm inch mm H K

26-1/4 666.753
35.250 895.354 27.625 701.678 32.125 815.978 3.500 88.900 11.25 826-1/2 673.103

26-3/4 679.453

27    685.803
36.000 914.404 28.375 720.728 32.875 835.028 3.500 88.900 11.25 827-1/4 692.153

27-1/2 698.503

27-3/4 704.853
36.750 933.454 29.125 739.778 33.625 854.078 3.500 88.900 11.25 828    711.203

28-1/4 717.553

28-1/2 723.903
37.500 952.504 29.875 758.828 34.375 873.128 3.500 88.900 10 928-3/4 730.253

29    736.603

29-1/4 742.953
38.250 971.554 30.625 777.878 35.125 892.179 3.500 88.900 10 929-1/2 749.303

29-3/4 755.653

30    762.003
39.000 990.604 31.375 796.928 35.875 911.229 3.500 88.900 10 930-1/4 768.353

30-1/2 774.703

30-3/4 781.053
39.750 1009.654 32.125 815.978 36.625 930.279 3.500 88.900 9 1031    787.403

31-1/4 793.753

31-1/2 800.103
40.500 1028.704 32.875 835.028 37.375 949.329 3.500 88.900 9 1031-3/4 806.453

32    812.803

32-1/4 819.153
41.250 1047.754 33.625 854.078 38.125 968.379 3.500 88.900 9 1032-1/2 825.503

32-3/4 831.853

33    838.203
42.000 1066.804 34.375 873.128 38.875 987.429 3.500 88.900 9 1033-1/4 844.553

33-1/2 850.903

33-3/4 857.253
42.750 1085.854 35.125 892.179 39.625 1006.479 3.500 88.900 9 1034    863.603

34-1/4 869.953

34-1/2 876.303
43.500 1104.904 35.875 911.229 40.375 1025.529 3.500 88.900 9 1034-3/4 882.653

35    889.004

35-1/4 895.354
44.250 1123.954 36.625 930.279 41.125 1044.579 3.500 88.900 9 1035-1/2 901.704

35-3/4 908.054
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12 HOLE8 HOLE

A

Z

G1

G2

G1

A

Z

G1

G2

G2
G1

Drill and Tap 
Y Diameter –UNC -2B 
W Deep

Drill and Tap 
Y Diameter –UNC -2B 
W Deep

Drilling Diagram 
FoRWARD STERN TUBE 
STUFFING Box mATING FLANGE           

A Z Y W G-1 G-2

o.D. Shaft  or Sleeve Bolt Circle Diameter No. of Holes Thread Diameter Thread Depth Stud Spacing

inch mm inch mm inch mm inch mm degrees

3 76.200
6.250 158.751 8  5/8 15.875 1-1/16 26.988 30 30

3-1/4 82.550

3-1/2 88.900
6.750 171.451 8  5/8 15.875 1-1/16 26.988 30 30

3-3/4 95.250

4 101.600
7.250 184.151 8  5/8 15.875 1-1/16 26.988 30 30

4-1/4 107.950

4-1/2 114.300
8.000 203.201 8  5/8 15.875 1-1/16 26.988 30 30

4-3/4 120.650

5    127.001
8.750 222.251 8  5/8 15.875 1-1/16 26.988 30 30

5-1/4 133.351

5-1/2 139.701
9.250 234.951 8  5/8 15.875 1-1/16 26.988 30 30

5-3/4 146.051

6    152.401
10.125 257.176 8  5/8 15.875 1-1/16 26.988 30 30

6-1/4 158.751

6-1/2 165.101
11.375 288.926 8  3/4 19.050 1-1/4 31.750 22˚ 30' 45

6-5/8 168.276

6-3/4 171.451
12.000 304.801 8  3/4 19.050 1-1/4 31.7501 22˚ 30' 456-7/8 174.626

7    177.801

7-1/8 180.976
12.375 314.326 8  3/4 19.050 1-1/4 31.750 22˚ 30' 457-1/4 184.151

7-3/8 187.326

7-1/2 190.501
12.750 323.851 8  3/4 19.050 1-1/4 31.750 22˚ 30' 457-5/8 193.676

7-3/4 196.851

7-7/8 200.026
13.125 333.376 8  3/4 19.050 1-1/4 31.750 22˚ 30' 458    203.201

8-1/8 206.376

8-1/4 209.551
13.500 342.901 8  3/4 19.050 1-1/4 31.750 22˚ 30' 458-3/8 212.726

8-1/2 215.901

8-5/8 219.076
13.875 352.426 8  3/4 19.050 1-1/4 31.750 22˚ 30' 458-3/4 222.251

8-7/8 225.426

9    228.601
14.250 361.951 8  3/4 19.050 1-1/4 31.750 22˚ 30' 459-1/8 231.776

9-1/4 234.951

9-3/8 238.126
14.625 371.476 8  3/4 19.050 1-1/4 31.750 22˚ 30' 459-1/2 241.301

9-5/8 244.476

DEmoUNTABLE BEARING GUIDE



 
17

12 HOLE8 HOLE

A

Z

G1

G2

G1

A

Z

G1

G2

G2
G1

Drill and Tap 
Y Diameter –UNC -2B 
W Deep

Drill and Tap 
Y Diameter –UNC -2B 
W Deep

A Z Y W G-1 G-2

o.D. Shaft  or Sleeve Bolt Circle Diameter No. of Holes Thread Diameter Thread Depth Stud Spacing

inch mm inch mm inch mm inch mm degrees

  9-3/4 247.651
15.000 381.002 8  3/4 19.050 1-1/4 31.750 22˚ 30’ 45  9-7/8 250.826

10    254.001

10-1/8 257.176
15.750 400.052 8  7/8 22.225 1-9/16 39.688 22˚ 30’ 4510-1/4 260.351

10-3/8 263.526

10-1/2 266.701
16.125 409.577 8  7/8 22.225 1-9/16 39.688 22˚ 30’ 4510-5/8 269.876

10-3/4 273.051

10-7/8 276.226
16.500 419.102 8  7/8 22.225 1-9/16 39.688 22˚ 30’ 4511    279.401

11-1/8 282.576

11-1/4 285.751
16.875 428.627 8  7/8 22.225 1-9/16 39.688 22˚ 30’ 4511-3/8 288.926

11-1/2 292.101

11-5/8 295.276
17.250 438.152 12  7/8 22.225 1-9/16 39.688 15 3011-3/4 298.451

11-7/8 301.626

12    304.801
17.625 447.677 12  7/8 22.225 1-9/16 39.688 15 3012-1/8 307.976

12-1/4 311.151

12-3/8 314.326
18.000 457.202 12  7/8 22.225 1-9/16 39.688 15 3012-1/2 317.501

12-5/8 320.676

12-3/4 323.851
18.375 466.727 12  7/8 22.225 1-9/16 39.688 15 3012-7/8 327.026

13    330.201

13-1/8 333.376
18.875 479.427 12  7/8 22.225 1-9/16 39.688 15 3013-1/4 336.551

13-3/8 339.726

13-1/2 342.901
19.250 488.952 12  7/8 22.225 1-9/16 39.688 15 3013-5/8 346.076

13-3/4 349.251

13-7/8 352.426
19.625 498.477 12  7/8 22.225 1-9/16 39.688 15 3014    355.601

14-1/8 358.776

14-1/4 361.951
20.000 508.002 12  7/8 22.225 1-9/16 39.688 15 3014-3/8 365.126

14-1/2 368.301

14-5/8 371.476
20.375 517.527 12  7/8 22.225 1-9/16 39.688 15 30

14-3/4 374.651

14-7/8 377.826
20.625 523.877 12  7/8 22.225 1-9/16 39.688 15 30

15 381.002

Drilling Diagram 
FoRWARD STERN TUBE 
STUFFING Box mATING FLANGE           
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aPPlIcatIonS

Design Rules: 
Stern tube, struts, rudders, cutterheads and continuously immersed pump bear-
ings are adequately lubricated when the following 4 rules are adhered to: 

1.  Nominal loading should not exceed 0.26 N/mm2 (40 psi). If nominal load-
ing is in excess of 0.26 n/mm2 (40 psi), please consult duramax 
marine® for recommendations. 

2.   Shaft or sleeve surface speed should be in excess of 1m/ sec (3.25 ft/
sec) to create a hydrodynamic water wedge, thus minimizing frictional 
heat generation. 

3.   Proper clearances should be applied to accommodate potential shaft 
misalignment and moderate environmental temperature increases. this 
is to support water wedge formation. If poor bearing installation should 
occur, non-uniform shaft clearances can serve as a warning signal. 

4.   A minimum constant water flow and pressure, as specified in the graph 
below, should be maintained, not only to develop the water wedge but 
also to dissipate frictional heat. Important notes: 

  a. If design circumstances require violation of any one of the first three 
rules, the bearing design criteria will change. We then strongly recom-
mend forced water lubrication to prevent bearing destruction due to 
increased friction heat generation. the minimum required water flow 
should then be 4 times the rate derived from the graph. We also recom-
mend forced water lubrication when the out board water conditions are 
very dirty and the flow of water has to prevent abrasives and contami-
nants from entering the bearing. the minimum required water should 
then be 2 times the rate derived from the graph. 

  b. If design circumstances require violation of two or more of first three 
rules in addition to forced water lubrication, keeper bars are recommended. 

  c. Rule 4 must not be violated at any time. Water lubrication interruption 
to any rubber-lined bearing will generate rapid frictional heat and failure. 

  d. None of the four rules can be ignored or abused without conse-
quences. In case any of the 4 rules are violated, duramax marine® 
should be contacted to verify the proper modifications of the design cri-
teria. If care is taken, water lubricated rubber bearings will offer years 
of dependability and economic savings. 

effIcIent luBrIcatIon 

Normal Lubricating Water Flow 
Normal water flow through the bearing is 2 GPm per inch of shaft diameter 
at 5-7 PSI greater than static head pressure at the bearing. 

Water is an ideal lubricant because it is non-polluting and does not require 
expensive seals. Water has a tendency to adhere to metal but not to rubber. 
Water entering the bearing grooves is immediately diverted to the revolving 
shaft and driven concentrically to form a continuous lubricating film. this film 
separates the bearing from the shaft and the result is a reduction of friction and 
heat. the radially spaced grooves at calculated intervals assure full and com-
plete lubrication and cooling of the entire bearing, even at slow shaft speeds. a 
continuous water supply flushes away abrasives and contaminants. 

fIltratIon 

Heavily contaminated water may cause shaft and bearing wear. Service life 
can be improved by reducing the abrasives in the water by filtration.

 

Water Lubrication Requirements
SH
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WATER FLOW  in L/min.

0

0

100

500

900

100

- All Standard Clearances are 
 for water temp. of max. 32°C
- Water Temperatures over 32°C 
 require clearance correction

0.3 L/min. per mm Shaft O.D.
at 0.5 BAR over Static Pressure

200
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PHYSIcal ProPertIeS

material  :  rubber nitrile no. 3825 
Durometer  :  70 ±5 Shore c scale  
Density  :  1.16 gr/cm3  
Tensile strength  :  13,8 n/mm2 
Temperature Range  :  -29°c to +93°c 
Thermal expansion  :  170 x 10-6/°c  
Absorption  :  negligible  
Compression set  :  at 22°c

Aging  Residual Stress  

72 hrs  70%  
1 year  60%  
over 1 year  50%

 

deflectIon 

due to the contour design and the quality of the rubber, Johnson demount-
able rubber stave bearings will support very heavy loads. the contour 
design allows the shaft to see more surface area, decreasing the load cal-
culated per unit of projected area (nominal- or specific load). the loading 
force will deflect a rubber bearing. the deflection is shown as a function of 
the specific load. 

StIffneSS and damPInG 

an extended testing program produced the stiffness and damping coefficients 
for Johnson demountable rubber stave bearings. the influence of the running 
speed was found to be negligible. Static stiffness is a function of load and 
deflection and not dependent on shaft speed or any frequency. In line-shaft 
vibration analysis the primary variable of interest is the frequency. therefore 
the dynamic stiffness and damping coefficients are a function of the forcing 
frequency, with the specific load as a parameter. 

 
  NOTE All coefficients shown are for the tested bearing code L-1012-  

1334 x 10 C3. For all other bearings multiply the coefficients by the new  
bearing diameter times length in mm, divided by 149 X 103

Technical Information

SPECIFIC LOAD  in N/mm2 

DEFLECTION
  in m

m
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luBrIcant for StaVe InStallatIon 

(at installation/replacement only). use only a water soluble solution such as 
glycerin or liquid soap mixed with water to lubricated surface of staves. It 
should be an unadulterated product, not containing acids, ammonia, chlorine 
or any other harmful additive.  

 
  NOTE: Lubricate the running surface of the staves only and also the  

sides of the last stave. NEVER lubricate the back of the staves or the 
inside of the housing. 

  WARNING: Although the rubber is oil resistant NEVER use oil or grease  
as a lubricant. It will contaminate the system and the environment. 

maXImum Wear clearance 

the maximum running clearance we advise for water lubricated rubber 
bearings in marine application is: 

this is the clearance, measured with feeler gauges, between shaft or 
sleeve journal and bearing. It includes both bearing and journal wear. 
although the inside diameter of the compression head and the depth of the 
water grooves in the bearing will allow more wear, we advise that the 
advised maximum wear not be exceeded. excessive wear can cause too 
much shaft deflection, and as a consequence, damage of seals and shaft-
line bearings. the advised maximum wear values relate to the water lubri-
cated rubber bearings only. they do not take into account any requirements 
of the seal manufacturer. 

recommended toolS 

a.  For mounting and dismantling of the compression head, use a (extended) 
hex-key. for dimensions see inside back cover. 

b.  For driving in the last stave, use a wooden mallet or a sledge hammer and 
a piece of wood. 

c.  For withdrawing staves, use a coarse-threaded eyebolt or rawlplug. the 
aid of the ‘come-along’ or pulley may be required for withdrawing the 
first stave. for hole dimensions in the front end of the staves see pages 
15 and 16. 

StoraGe of StaVeS

to assure extended shelf life, the rubber staves should be protected from 
compression set, age hardening and extensive heat or cold during storage. 
compression set occurs when rubber must sustain a prolonged concentrat-
ed load. age hardening results from degradation of the rubber by environ-
mental forces and pollutants. Johnson demountable rubber stave bearings 
can be stored for an unlimited period as long as the following precautions 
are taken: 

a. The bearing should be stored in its original box. 

b. At moderate temperature between 0° and 50°C (32° to 122°F). 

c. Away from high voltage electrical equipment. 

d.  Away from ozone producing sources. Protect from exposure to ultra-
violet light (including sunlight and fluorescent lights). 

e.  WARNING: If the vessel is laid up for a longer period, the shaft should be 
rotated regularly to avoid sea growth on the liner. We recommend one 
complete rotation of the shaft per week. duramax marine®, llc reserves 
the right to change design, dimensions and/or specifications without 
notice or incurring obligations.

Bearing Stave Installation & Storage

o.D. Shaft or Sleeve Journal maximum Clearance
inch mm inch mm

1 - 2    25 -   50 .04    1.0 + 1% of O.d.
2 - 4 50 - 100 .06 1.0 + 1% of O.d.
4 - 8 100 - 200 .08 1.0 + 1% of O.d.
8-20 200 - 500 .10 1.0 + 1% of O.d.

20-40 500 -1000 .12 1.0 + 1% of O.d.
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Boundary 
Lubrication

Mixed
Lubrication

Hydrodynamic
Lubrication

SP
EC

IF
IC

 LO
AD

 N
/m

m
2   

    
    

  V
IS

CO
SI

TY
 c

P

COEFFICIENT OF FRICTION µ  (bold)

JOURNAL SURFACE SPEED in m/s

0

0.03 0.15 0.10 0.07 0.05

0.03

0.03

0.02

0.02

0.01

0.01

0

0.1

0.2

0.3

1.0 2.0 3.0 4.0 5.0 6.0

frIctIon 

friction as the result of contact between the bearing and shaft journal and/
or viscous resistance of the lubricant depends on the quality of the lubrica-
tion. for boundary and mixed lubrication the viscous friction will be negli-
gible compared to the contact friction. for hydrodynamic lubrication, only 
viscous friction is present. It is obvious that hydrodynamic lubrication will 
provide the maximum bearing life. the coefficient of friction is a function of 
load, journal speed and viscosity of the lubricant. the bearing dimensions 
required for hydrodynamic lubrication can be determined with the aid of the 
graph and formula on this page. Bearings operating near or in boundary 
lubrication need special measures to overcome increased heat generation. 
Please consult duramax marine® llc for recommendations. 

Pv  =  v  =

F =   Bearing load   (n)
P =   Specific load  (n/mm2)
D =   Journal diameter   (mm)
L =   Bearing length   (mm)
v  =   Surface speed   (m/s)
N =   rotational speed   (rev./min.)
cP =   Water viscosity  (see table) 

Determining Coefficient of Friction
F

D x L x cP 
 

π x D x N
1000 x 60 

 

Temperature (°C) viscosity (cP)

0°    1.80    
5° 1.50

10° 1.30
15° 1.15
20° 1.00
25° 0.90

30° 0.80
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Notes:
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JoHnSon cutleSS® Water-luBrIcated BearInG SYStemS 
Johnson cutless® Sleeve and Flanged bearings
dX 490 rudder bushings 

InnoVatIon. 
eXPerIence. 

reSultS.

duramaX® Heat eXcHanGe SYStemS 
duracooler® Keel coolers
duramax® demountable Keel coolers
duramax® boxcoolers 
duramax® Plate Heat exchangers

duramaX® ImPact ProtectIon SYStemS 
Johnson® commercial dock bumpers, Fenders & tow Knees
Weatherstrip door gaskets, Window channel and Hatch cover gaskets
Linerite® composite batterboard Systems 

duramaX® adVanced Water-luBrIcated BearInG SYStemS 
Johnson® demountable Stave bearings
rOmOr®i Stave bearings and Segmental Housings
rOmOr® c- Partial Arc bearings
dmX® Polymer Alloy bearings 
industrial Pump bearing Systems

duramaX® SHaft SealInG SYStemS 
duramax® Shaft Seal Systems
Johnson® Heavy-duty Air Seal Stuffing boxes
duramax® ultra-X™ High Performance compression Packing
Johnson® Strong boy Stern castings and Stuffing boxes
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duramax marine® is committed to providing excellence in every product  
we manufacture. Our Johnson cutless® marine and industrial bearings,  
heat exchangers, impact protection systems and sealing systems are known  
worldwide for their engineered quality and dependable performance. Please contact 
the factory for information on any of the following duramax marine® products:






