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1. ABOUT II-PASS
I-Pass is one of leading manufacturers in Korea to produce polymer bearing, oilless
bearing and hydraulic seal & packing parts. Since our establishment in 1993, we
have expanded our production range steadfast and made consistent efforts to
improve the quality of products. Now, we are an ISO9002 certified company and all
the products are produced under the international quality standard.
Marine parts

Pump parts

LUNA® #15GR(M)-Rudder Bearing

LUNA® #15GR(P)

LUNA® #15GR(M)-Carrier Bearing

- Cooling Water Pump Sleeve Bearing

LUNA® #15GR(ST)-Stern Bearing

- Circulating Water Pump Sleeve Bearing

LUNA® #15GR(SP)-Hatch Cover Support Pad

- Seawater Lift Pump Sleeve Bearing
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2. II-PASS MARINE BEARINGS
It offers the following advantages over
traditional bearing materials:
■ The material is non-conductive and so offers
protection against electrolytic corrosion
■ Virtually no swell in water
■ Dry running capability
■ Protects housings from corrosion
■ Elasticity reduces the effects of hammering
■ Tolerant to misalignment and shaft deflections
■ 1/7 lighter than Bronze Bearing

Quality:
■ ISO 9001 approval ■ Improved durability
■ Condensed Construction Bearing
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2. II-PASS PUMP BEARINGS

Bearing

Bearing
Housing
Shaft
Sleeve
Bearing

NeP
(New Excellent Product)

5

3. MATERIAL PROPERTIES
PROPERTIES

UNIT

LUNA® #15GR

Normal to Laminations
Parallel to Laminations
Normal to Laminations
Compressive Modulus
Parallel to Laminations
Tensile Strength
Tensile Modulus
In-Plane Shear Strength
Apparent Interlaminar Shear Strength
Charpy Impact Strength
Rockwell Hardness (HRM)
Flexural Strength
Density
Swell in Water, % of wall thickness
Range for normal use
Operating Temperature
Max. operating temperature
Min. operating temperature
Normal to Laminations
Thermal Expansion
Coefficient
Parallel to Laminations
Coefficient of friction

MPa
MPa
GPa
GPa
MPa
GPa
MPa
MPa
J/m

230
113
2.59
2.81
45.3
4.54
46.1
17.4
Not broken
98
85.8
1.29
< 0.1
-30 / 130
+150
- 60
9~10
5~6
0.05~0.15

Compressive Strength
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MPa
g/cm3
%
℃
℃
℃
℃ x 10-5
℃ x 10-5

4. BEARING DESIGN
Application
LUNA® #15GR has been specifically formulated for marine
environment applications. It is ideally suited to the operating
conditions and working environment of such bearings as
rudder & carrier bushes which can be either water, oil, grease
lubricated or dry conditions.

Housing
The housing internal diameter should be measured in at least three
positions along its length. (It should be noted that the bearing will
take the shape of the housing when fitted with an interference.)
Under normal operating conditions the interference fit quoted is
adequate to retain the bearing in its housing. The use of a retaining
ring or a shouldered housing bore is recommended and lead in
chamfers is required on the bearing housing to prevent shaving of
the bearing during press fitting.
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4. BEARING DESIGN

Shaft
The external diameter of the shaft should be constant over the length of the bearing
operating surface. The surface finish should be a maximum of 1.6 Ra micrometer (N7).
The shaft or liner surface in contact with an I-PASS Marine bearing when lubricated by
water must be of corrosion resistant material to ensure low wear.

Wall Thickness
For new bearing designs the optimum wall thickness should be calculated as:
Min. wall thickness = 0.035 x shaft O.D + 2 mm
Any bearing design with a wall thickness below this value should always be checked by
our engineering department to ensure it meets our minimum requirements.
The above formula is suitable for rudder stock and pintle bearings in applications
where press fitting, freeze fitting or Bonding are to be employed.
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4. BEARING DESIGN
Running Clearance
Recommended minimum running clearances should comply with the relevant
classification society to which the vessel is registered, however when such information
is not given or available the following formula can be applied.
(Clearance: mm)
3.5

R-CL

3.0

Recommended
Running Clearance

2.5

I-PASS
Recommended RR- CL:

2.0

0.00125 X Shaft O.D + 1.125

Class Requirement
1.5

CLASS
1.0

Min. RR- CL: 1.5 mm
0
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1000

1100

1200

1300

Diameter (mm)

4. BEARING DESIGN
Bearing Interference
As with all polymer bearings, the interference required to hold the bearing in place
during operation is higher than that required by metal bearings because the modulus
of polymer materials is lower.
5.5
5.0
INTERFERENCE (mm)

4.5
4.0
3.5
3.0

0℃
-10℃
-20℃
-30℃

2.5
2.0
1.5
1.0

℃

M/C Shop Temp. = 20

0.5
0.0

100

200

300

400
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700

800

HOUSING I.D (mm)
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4. BEARING DESIGN
Machining Tolerance
The next tables show the machining
tolerances I-PASS Marine Bearings machine
shop can achieve when machining rudder
bearings. These can be substituted into the
calculation with your own machining tolerance
should they differ from those stated.

Bearing O.D and I.D
(mm)

Tolerance Band
(mm)

1 – 200

0.10

200 – 600

0.20

600 – 1000

0.25

above 1000

0.30

O.D Machining Size
▪ Min. Bearing O.D = Ave. Housing I.D + Interference
▪ Max. Bearing O.D = Min. Bearing O.D + Machining Tolerance

I.D Machining Size
▪ Min. Bearing I.D = Ave. Shaft O.D + Interference + Min. R-CL + Machining Tolerance
▪ Max. Bearing I.D = Min. Bearing I.D + Machining Tolerance
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5. CACULATION PROGRAM
Using Calculation Sheet
Prior to carrying out any calculation, the following information must be available:
▪ Minimum bearing operating temperature
▪ Approximate ambient temperature during machining
▪ Housing and shaft sizes with tolerances

Input the below data
in yellow boxes.
- Shaft O.D
- Housing I.D
- M/C Tolerance
- M/C Shop Temp.
- Min. Operating Temp.
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5. CACULATION PROGRAM

1. Using the standard running
clearance of I-Pass:
Neck & Pintle bearings etc.

2. Using the manual running
clearance of shipyard:
Carrier bearing etc.

You can calculate the size of all
bearings on just one sheet.
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6. MACHINING INSTRUCTION
LUNA® #15GR materials are readily machinable by conventional machine shop techniques.
The turning speeds and feed rates are provided in the chart as below. (guide only)
Machining Speed Curve

(UNIT: RPM)

2200

Feed Rates

2000
1800
1600

Roughing
• Turning : 0.7 mm/ rev

1200

• Boring : 0.5 mm/ rev

RPM

1400

• Parting : 0.4 mm/ rev

Machining Speed Curve

1000
800

Finishing

600

• Turning : 0.25 mm/ rev
400

• Boring : 0.2 mm/ rev

200

• Parting : 0.2 mm/ rev

0
50
50

100
100

200
200

300
300

400
400

500
500

2100

1050

525

350

260

210

600
600

700
700

800
800

900
900

1000
1000

1100
1100

1200
1200

1300
1300

175

150

130

120

105

95

90

80

Diameter (mm)

Cutting lubricants are not required and are not recommended.
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Diameter (mm)
RPM

7. INSTALLATION
There are two important issues to consider on installation of the bearing.
The first is angular position(if eccentric machined) and the second is installation method.

1
Angular Position
With the eccentricity
machined into the bearing,
the bearing must now be
installed into the ship so the
eccentricity is in the correct
position.

2
Bearing Installation
-Freeze fitting
· Liquid nitrogen
(immersion or vapor)
· Dry ice and alcohol
-Press fitting
-Bonding

3
Measure
-Measure the clearance
between shaft and
bearing after installation.
- IWS (In Water Survey)

I-PASS Marine Bearing can be fitted using any one of the above methods.
Our preferred method is to freeze fit using liquid nitrogen, the procedure for this process
in the next page.
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7. INSTALLATION & REMOVAL
FREEZE FITTING (using liquid nitrogen)
1. Select or manufacture a thin wall steel container which can be clad
with insulating material around its outside diameter the container
should be just large enough to hold the bearing and allow it to be
completely immersed in the liquid nitrogen.
2. Place the bearing into the container then start to pour in the nitrogen.
For the first few moments the nitrogen will boil off as soon as it contacts
the steel surface. Once the steel surface has cooled sufficiently the
nitrogen will start to fill the container.
3. Due to the extreme temperature differential the liquid nitrogen will
continue to boil off for some time during this period it will be necessary
to keep topping up the container ensuring the bearing is completely
covered by the nitrogen.
4. When the boiling has subsided, the bearing should be left to stand in
the nitrogen for a further period of time. This will be dependent upon
the bearing size and can vary from a minimum of 10 minutes for small
bearings, up to 45 minutes for large bearings.
REMOVAL (using liquid nitrogen)
1. Plug up the bottom of gudgeon with wooden plate after stock removal.
2. Start to pour in the nitrogen into the gudgeon.
3, 4 are same as above.
HANDLING AND SAFETY
When working with liquid nitrogen operators should ensure they are fully conversant with the
necessary precautions for its handling and use, as prescribed by the liquid nitrogen supplier. The
correct protective clothing and eye protection should be used at all times.
Liquid nitrogen is oxygen depleting and should not be used in confined spaces.
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8. CONTACT INFORMATION
#610 Byucksan e-Centum Classone,
1210 Jaesong-dong Haeundae-gu,
Busan 612-050, Korea
T +82(0)51-781-8306
F +82(0)51-781-8307
M +82(0)10-2830-7743
E-mail: ecotec@iecotec.com

Head Office (Inchon)

Plant Office (Busan)

Marine Office (Busan)
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