Instruction Manual for PTI Split Block Bearing Units
For SAF, SDAF, SN, SNG, SNHF, S3000K & SD Series Housings
Installation

SDAF

SAF

SD & S3000
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Fig. 1

Warning: To ensure that the drive is not unexpectedly started, turn off and lockout the power source before proceeding.
Failure to observe these precautions could result in bodily injury.
1. Clean shaft and all bearing components thoroughly. Check basic dimensions to ensure adapters and shaft diameters are correct. A tapered bore bearing is mounted on a tapered adapter or a tapered shaft. A straight bore bearing is
mounted directly onto the shaft.
2. Preparing the Housings and Seals for Assembly.
CAUTION: Read complete instructions through before beginning assembly. Housing cap and base must remain as
a set. Inboard seals must be slipped onto the shaft prior to the bearing being tightened to the shaft. These include
LER, LER-DC, PER, TER, TER-OS, TS, TAU and other non-split seals. Popular seal types are shown on Pg. 5. Most of the
housing styles use an aluminum labyrinth or rubber seal rings that need to be positioned or located on the shaft prior to the
bearing assembly. Lightly grease or oil the shaft and bore of inboard seal to protect the shaft and seal components. Carefully slide the inboard seal onto the shaft but clear of the bearing area. Taconite seals normally include felt strips packed into
internal grooves of the seal. The felt strips should be soaked in oil prior to packing into the seal groove before slipping the
seal onto the shaft.
Consider numbering or match marking housing caps and bases if multiple units are
being assembled. Most applications require one fixed bearing and one expansion
bearing per shaft. The fixed bearing requires a fixing ring to be installed next to the
bearing helping to lock it into position. The expansion bearing does not require the
fixing ring. If thrust loads are involved, it is best to select the bearing with the heaviest radial load to become the fixed bearing. Spherical bearings subject to thrust
loads also require a radial load to operate properly. Verify the proper bearing position along the shaft and the required bolt centers for the housing base. Housings
have lube drain holes at the base, consider this when orienting the housing base.

Fig. 2

Check the housing and remove any paint and burrs from the cap and base at the housing split and thoroughly clean the
housing and bearing area. Ensure mounting surface is flat. If the housing base contains a drain hole at the bottom near the
seal grooves, check to ensure the hole and or seal grooves are free of foreign matter. Set lower half of the housing on base
and lightly oil the bearing seats. Prepare the cap in a similar manner, maintaining the orientation of cap and base. Caps and
bases are matched pairs and can only be used together. Place these parts in a clean area until the bearing is installed.
CAUTION: Before proceeding, position inboard seals on the shaft prior to bearing mounting.
3. Mounting Bearings on a Tapered Adapter Sleeve
Remove oil or grease from the shaft where the adapter sleeve and bearing will be mounted. Position the adapter sleeve on
shaft with the thread outboard as shown in Fig. 2 to the approximate location with respect to required bearing centerline.
Light oil applied to the sleeve threads and tapered sleeve surface results in easier bearing mounting. Excess on sleeve must
be wiped off. Slide bearing onto the tapered adapter sleeve (less lock washer) as shown above. See Fig 3 for general layout
of components.
Bearings with a tapered bore are always mounted with a tight (interference) fit on the shaft. As the nut is tightened, the bearing is pressed onto the tapered sleeve, a reduction of internal clearance occurs within the bearing as the inner ring stretches
slightly. This locks the bearing onto the shaft in a precise, concentric manner. The reduction in radial internal clearance or
axial movement of the inner ring up the adapter taper can be used as a measure of the amount of interference. With spherical roller bearings, it is generally preferable to measure the reduction of internal clearance (beginning radial clearance less
the final mounted clearance). These clearances can be measured simply with feeler gauges. Only in cases where the bearings are small, or where space is cramped, is the axial displacement considered a reasonable measurement reference when
the radial clearance is not possible to measure.
Pg. 1

P.T. International Corp.

Instruction Manual for Split Block Bearings Units (cont.)
Standard
Adapter
includes
Locknut and
Lockwasher

Exploded view of typical Split
Block Bearing Assembly and
optional components.

Optional
End
Cover

Locking Clips (for sizes 44 and
larger) bolt into the face of the
lock nut after the bearing is
tightened. These are used in
place of the lockwasher.
Fig. 3

4. Measuring the Internal Radial Clearance in the Bearing
Feeler gauges with a blade thickness of 0.001” inches (0.03 mm) are recommended to measure the internal radial clearance
before, during and after bearing mounting. Always verify the starting internal clearance in the bearing. Before measuring, rotate the inner ring 1/4 of a turn to ensure the rollers are in their normal position. Since the rollers are matched sets, the radial
internal clearance should be the same for both rows of rollers. Be sure the feeler gauge passes over the mid point of the roller.
With the bearing setting vertical, measure the clearance between the top roller just beneath the outer ring (Fig. 4). Gently
press the top roller inward toward the center to ensure the roller is loose. Slide the feeler gage across the top of the roller (a
gentle sawing type action will help the feeler gage to pass when you reach the final, actual clearance). Record the measurement of the largest size blade that will slide through. This is the un-mounted radial internal clearance.
A bearing on a shaft (Fig. 5) will have the internal clearance at the top of the bottom roller. To measure clearance on the bottom, slide the feeler gauge under the lowest roller (i.e. between the roller and the outer ring). Gently press the bottom roller
inward to ensure the roller is free. This will help the feeler gage to pass when measuring clearance in this manner. See Tables
1, 2 and 3 to verify measured clearance. It is advisable to measure the clearance several times to insure measuring consistency. Rotate the bearing 1/4 turn between measurements to insure the rollers are normally aligned. Do not roll the bearing
over the feeler gages as this is not an accurate method of measurement. When measuring clearance at the bottom, the
weight of the roller puts pressure on the feeler gauge. Heavier rollers influence this more. If possible, compare measurements
using the top and bottom measuring methods. The clearances must be the same. During mounting, sling or lift the bearing
outer race periodically during the mounting process, to compare top and bottom measurements if possible.
See Tables 1, 2 and 3 for un-mounted clearance, reduction of radial internal clearance and permissible running clearance for spherical roller bearings with tapered bores. If these recommendations are followed, the degree of interference (fit
to shaft) will be proper. The minimum clearance reduction values should generally be used for bearings that measure on the
lower end of the standard clearance specification.

Fig. 4

Fig. 5
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Bearing Mounting Methods
5. There are three popular mounting methods for taper bore bearings and a direct mounting procedure for straight bore
bearings: Spanner wrench and hammer (Fig. 7), Hydraulic Nut (Fig. 8) & portable Hydraulic Pump (Fig 9) and a Lock Nut
with Mounting Screws (Fig 10). This last method is required for straight bore bearings (i.e. shrink fit). In large shaft sizes (6”
and larger), it becomes increasingly more difficult to tighten the locknut with just a spanner wrench and hammer. Therefore,
it is suggested to use either the Hydraulic Nut or Locknut with mounting screws. Either method makes large bearing installation easier.

Fig 7

Fig 8

Fig 9

Fig 10

Positioning the Bearing on the Shaft
6. There is normally a Fixed (Non-Expansion) and Float (Expansion) bearing required to support each shaft. Install the
Fixed bearing first. The Fixed bearing should also be placed next to a drive. The Fixed bearing requires a fixing ring next
to the bearing housing to fill the bearing void and restrict axial movement of the bearing. The Float bearing does not require
a fixing ring. The Float bearing should be installed so the roller bearing rests in the center of the bearing housing seat.
This allows the bearing to “float axially” to accommodate any shaft expansion or contraction.
The final mounted position of the bearing must consider the width of the fixing ring in the physical placement of the bearing
on the shaft. The fixing ring(s) should be placed on the lock nut (outboard) side of the bearing. If two fixing rings are required, one may be placed on either side to keep the bearing physically centered in the housing. Take the width of the fixing ring(s) into account when determining the position of housing and bearing center location. During mounting, axial travel
of the bearing is usually less than 1/16” of an inch, and the base bolt hole clearance will normally accommodate this
amount. SAF, SDAF, SN, SNG and S3000 Series housings typically have the bearing seat machined in the center of the
housing. SD and other asymmetric housing designs have the bearing seat machined off-center in the housing. Note: Positioning the bearing is a critical installation step before mounting can begin!

Tightening the Bearing on the Shaft

Fig 11

7. Place the bearing on the adapter sleeve starting with the large
bore of the inner ring to match the taper of the adapter (Fig. 11).
Note: The lock washer should NOT be used during the tightening process. It should be installed only after the bearing is
tightened with the recommended internal clearance. Use the
Lock Nut to snug the bearing onto the adapter. Position the bearing
and adapter at the desired axial position on the shaft. Gently oil
lubricate only the adapter threads and face of the nut that will contact the bearing inner ring.
Chamfered Side of Nut

The chamfered side of the nut (Fig. 12) is designed to contact the bearing inner ring. Snug
the nut to hand tighten, use a spanner wrench to
tighten further (Fig. 13). Re-check the axial position of the bearing
and consider the
Fig 14
fixing ring width in
Fig 12
Fig 13
the bearing position
if this will be the
fixed bearing. Note: It is not recommended to use a hammer and drift as chips can fall
into the bearing and the nut may be damaged (Fig 14).
The typical shaft interference resulting from the tightening methods that follow in 7A, 7B or 7C
will be approximately 0.0005” inch per inch of shaft diameter. This is the typical shaft interference created during the tightening procedure and is what locks the bearing onto the shaft.
Radial clearance in the bearing should be measured before, during and after installation to
ensure adequate running clearance remains in the mounted bearing. Tables 1, 2 and 3 provide
all necessary clearance details.
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CAUTION: A bearing that is not properly tightened may loosen and may eventually turn on the shaft. Additionally,
to avoid over tightening, make certain the outer ring of the bearing rotates freely after installation.
7A. Spanner & Wrench Method: For smaller bearings, generally below 6-inch shaft
diameter, a spanner wrench and hammer are normal and likely enough to properly
mount the bearing (Fig. 15). For larger sizes, consider using a Hydraulic Nut or Locknut
with Mounting Screws. Measure clearance frequently during the tightening process.
Tighten the bearing to the recommended final internal clearance. (As a guide, the Lock
Nut will rotate approximately 1/3 of a turn further from the hand tight position. Recognize the “hand tightness feel” varies by installer. See Pg. 7 (Tables 4 & 5) concerning
expected nut rotation during tightening). Once the final recommended clearance is
achieved, remove the Lock Nut and install the Lock Washer between the bearing and
re-tighten the Lock Nut.
7B. Hydraulic Nut Method: Use of a Hydraulic Nut (See Fig. 7 & 8) is the preferred
method for mounting bearings over 6” shaft diameter. Pressure from a portable hydraulic pump causes the piston in the face of the Hydraulic Nut to press on the bearing inner
ring, forcing it further onto the tapered adapter. Follow the same internal clearance
recommendations for mounting. (Follow pressure guidelines and axial drive-up measurements provided in the instructions included with the Hydraulic Nut.)

Fig 15

7C. Lock Nut with Mounting Screws Method: A Lock Nut with 8-12 oval point set screws (Fig. 10) will contact the bearing inner ring, forcing the bearing further onto the adapter. Apply an equal torque to each screw in a clockwise sequence.
Increase the torque evenly at each pass to apply even mounting pressure on the bearing inner ring. This will gently press
the inner ring onto the adapter. Measure the clearance reduction frequently during the tightening process to insure the
bearing is being properly tightened.
7D. Mounting Spherical Roller Bearings with Cylindrical (Straight) Bores: A bearing with cylindrical (straight) bore
ordinarily does not require as tight of a fit on the shaft as taper bore units. The shaft diameter is very important to control
this mounting method (shrink fit) to ensure a proper interference fit. To install the bearing, heat the bearing in an oil bath or
other safe suitable means. Several hundred degrees (250º to 300ºF) will be necessary to expand the bearing bore to allow
adequate assembly clearance. To assist, the shaft may also be cooled. The inner ring of the bearing is secured to the shaft
as the bearing cools and develops a shrink (interference) fit to the shaft.
8. Securing the Lock Nut
After installing the bearing to the recommended internal clearance indicated in
Table 3, loosen and remove the Lock Nut, and install the Lock Washer between
the Lock Nut and bearing. (Adapters for 8-inch shaft size and above do not use
washers, but rather locking clips or plates). The outer tabs on the washer should
fit against the mating beveled edge of the Lock Nut. Fit the ID washer tab into the
corresponding slot on the adapter and re-tighten the Lock Nut. Find the Lock
Washer OD tab that aligns nearest to slot on the OD of the Lock Nut, and bend
this corresponding lock washer tab into the slot as shown (Fig 16). If a slot on the
nut does not line up with a washer tab, and the nut cannot be tightened further
without heavy force, back the Lock Nut off slightly until the nearest tab and slot
align. Bend this tab into the OD slot of the nut to secure the Lock Nut. Check the
internal radial clearance to ensure nothing has changed. If a Locking Clip is
used instead of a Lock Washer, locate the nearest locking slot so the clip
fits into the notch in the adapter sleeve. This will secures the Locking Clip.

Fig. 16

Lower Mounted Bearing into Housing
9. Seals & Fixing Rings Installation, Assembling the Bearing into Housing Base
Ensure the housing base is clean, and apply a generous amount of grease to the housing seal grooves. Lower the shaft
with installed bearing into the base of housing while carefully guiding seals into the grooves in the housing base. If rubber
split seals are used, prepare to insert the lower half of the seal as the shaft nears the housing. If felt type seals are specified, standard taconite seals or metric blocks - soak the felt seal strips in oil prior to inserting them in the seal grooves, trim
the felt strip to length to fit within the seal groove. Move the shaft with bearing (or block) axially so that the fixing ring can be
inserted between the Fixed bearing outer ring and housing shoulder on the locknut side of the bearing. The fixing ring may
be installed on the opposite side of the bearing if necessary.
NOTE: Some split blocks include 2 fixing rings. All axial space beside the spherical roller bearing filled for the
fixed bearing.
Slotted base hold-down bolt holes can be used to adjust the housing location slightly. Check and align bearing housing with
the shaft. Bolt the Fixed housing securely in place, using washers under bolt heads. If shimming the base becomes necessary for proper alignment, only shims which cover the full mounting surface of the pillow block base are recommended.
The Float bearing must be centered within the housing seat when mounted. This will allow the bearing to float axially as the
shaft expands or contracts to accommodate temperature changes of the equipment or surroundings. Secure the Float
housing and insure the spherical roller bearing rests centered within the housing bearing seat.
NOTE: Only 1 Fixed bearing is required per shaft. Other bearing(s) on the shaft must be Float (Expansion) types.
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10. Lubrication
If grease is used as a lubricant, it should be applied before the upper housing half is secured and in accordance with the lubrication notes given in the Initial Grease Fill Guidelines in Table 8 on Pg. 8. Hand-pack the bearing between all rollers and fill the
base approximately 1/2 full of grease. For oil lubrication, the oil level should be at the center of the lowest roller. If oil lube is
recommended, consult with equipment manufacturer as to oil type and other lubrication requirements. External oil sight glasses
(also available) should be installed to monitor the oil level.
11. Installing Housing Cap (Upper Half)
The bearing seat in the upper half of the housing (cap) should be checked for burrs, thoroughly cleaned, lightly oiled and carefully placed over the bearing and ensure proper alignment of the dowel pins at the joint. For oil-lubricated units, apply a thin
coat of sealing compound (such as Permatex 2) at the outer edges of the split surfaces. Sealing compound must be applied
sparingly. Excessive amounts may be forced between the housing bore and bearing O.D., pinching the outer ring. Careful to
align and match the dowel pins between the cap and base of every housing. Tighten Cap bolts according to Table 9. Use
Grade 5 base bolts for Cast Iron and Ductile Iron housing and Grade 8 base bolts with steel housings. Torque base bolts according to Table 9.
NOTE: CAPS AND BASES ARE MACHINED AS A SET AND ARE NOT INTERCHANGEABLE.
11. Start up Considerations
As the system is started, monitor the bearing temperature and for grease that may appear at the seals. A bearing that contains
too much grease may run warm to the touch until it purges unwanted grease. A light showing of grease at the seals is most
desirable and normal. If no grease purges at start up, add a small amount of grease while the bearing is running until some
appears at the seals. This will ensure adequately lubricated bearings. Bearings will purge excess grease. A grease barrier at
the seal also restricts contaminants from entering the bearing. If excess grease purges from seals and the bearing housing is
hot to the touch (140ºF+), remove a lube or drain plug to assist excess grease purge. The bearing will seek its desired level of
grease and cool down to a normal running temperature. Re-install the plugs once all excess grease has purged.

SAF & SDAF Seals

LER Seal
(Standard)

PER Seal with
O-ring

TER-OS Taconite
Seal with Oil Seal

TER Taconite Seal
with V-ring Seal

EPR End Cover

LER-DC Dust
Wiper Seal

LER-DC, PER &
PTV Lip Seal

SNG, S3000 & SD Metric Split Block Seals

TSNA-G Split
Rubber Seal

TS Aluminum
Labyrinth Seal

Adapter Options

U-Seal - Split Rubber
Steel Reinforced

TSNC Felt Strip
in Split Steel Seal

TAU Taconite
Seal

Accessories
Vibration
&
Thermal
Sensors

SNW & HSeries Standard
Adapter

OH Hydraulic
Adapter

Spanner
Wrenches
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Oil Level Site
Glass

Optional Thermal Sensors on
the name plate allow a quick
visual of the operating temperatures. Sensors can be fitted to
the name plate.
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All Clearance Dimensions in Inches
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Spherical Bearing Clearance Data. Table 1 provides the internal radial clearance that can be measured out of the box to verify product. Each bearing should be checked prior
to installation. Record the measurements. Table 2 is the reduction of internal clearance recommended for each bearing size base on normal operating conditions. Table 3 is
the Permissible Running Clearance for a properly mounted Spherical Roller Bearing. Details for C0 (Normal), C3 and C4 clearance designations are provided.

Nut Rotation & Drive-up Data
Table 4 & Table 5 provides Axial Drive-up and Nut Rotation guidelines for Ball Bearings and smaller Spherical Roller Bearings. Data is based on a “hand-tight-with-spanner-wrench” starting point for the nut. Nut Rotation for Ball Bearings may be
used as it reflects a consistent mounting procedure and radial clearance is rather difficult to measure. For Spherical Roller
Bearings, the nut rotations should be used only as a guide since clearances can be easily measured and verified.
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Re-Lubrication Guidelines

Initial Grease Fill Guidelines

CAP Bolt & Base Bolt Tightening Torque*

Table 9

Bolt Size
(Inch)

Grade 5
(Ft Lbs)

Grade 8
(Ft Lbs)

Bolt Size
(mm)

Grade 8.8
(Ft Lbs)

Grade 10.9
(Ft Lbs)

3/8”

31

44

M12

65

93

1/2”

75

107

M14

104

148

5/8”

150

210

M16

161

230

3/4”

265

375

M18

222

318

1”

640

900

M20

314

449

428

613

1-1/8”

790

1280

M22

1-1/4”

1120

1875

M24

543

776

1-1/2

1950

3161

M30

1079

1543

* Torque in Ft-Lbs for clean dry threads only.
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Warning: Because of the possible danger to person(s) or property from accidents which may result from the improper use of products. it is important that correct procedures be
followed. Products must be in accordance with the engineering information specified in the catalog. Proper installation, maintenance and operation procedures must be observed.
The instructions in the instruction manuals must be followed. Inspections should be made as necessary to assure safe operation under prevailing conditions. Proper guards and
other suitable safety devices or procedures as may be desirable or as may be specified in safety codes should be provided, and are neither provided by P.T. International, nor are
the responsibility of P.T. International. This unit and associated equipment in the system must be installed, adjusted and maintained by qualified personnel who are familiar with the
construction and operation of all equipment and in the system and the potential hazards involved. When risk to persons or property may be invoked, a holding device must be an
integral part of the driven equipment beyond the speed reducer output shaft.

Pg. 8

