
Best Practices for Mixing, Preparing and Applying

Background: Bonding of Thordon bearings into housings is an
alternative method to interference fitting. Bearings are typically
bonded when; a) the housing is out of round or irregular, b) there are
recesses in the housing that would not provide adequate bearing
support, c) when the bearing wall is too thin for interference fit, and d)
to control tolerances and installed clearances (wall thickness is
reduced). TG-75 is a tough, high strength two part epoxy adhesive
developed to bond Thordon materials to metal substrates.

The strength of the cured TG-75 bond is highly dependent on several
factors including, but not limited to;
a) surface preparation and cleanliness of the substrates,
b) adequate mixing of the two components,
c) curing temperature and time,
d) application procedures,
e) installation of the bearing into housing after application.

This document outlines the procedures to ensure that proper mixing
of the TG-75 components is attained; proper preparation of both
Thordon and metal substrates is achieved; and the correct application
and installation procedures are followed to obtain the highest bond
strength possible.

Best Practices: The following procedure should be followed to
achieve the highest level of bond integrity possible.

Surface Preparation
The metal substrate and the Thordon material need to be properly
prepared. Poor substrate preparation may result in loss of bond
strength and the possibility of the bearings coming loose from their
housings during operation.

Metal Preparation

Metal surfaces should be machined not smoother than 3.0 microme-
ters (125 micro-inches) Ra. The surface should be gritblasted to in-
crease adhesion. For metals exhibiting corrosion, the surface should
be clean blast to obtain a Near White Blast clean surface per Standard
SSPC-SP No. 10/NACE No.2.

NOTE: Bonding should take place within 2 hours of surface preparation and cleaning.
For Aluminum and Stainless Steel, reduce the exposure time to 30 minutes or less, as
an oxidation layer may form very quickly in these materials after sandblasting.

The surface to be bonded needs to be cleaned after sandblasting with
an organic solvent/degreaser such as Methyl Ethyl Ketone (MEK),
isopropyl alcohol, or other equivalent non-residue degreaser, to
remove any contamination prior to applying the TG-75 adhesive.
Allow the degreaser to completely evaporate without further
contamination before bonding. Do not touch the cleaned parts – if the
parts need to be handled, use NEW latex gloves to protect the clean
surface from contamination caused by oil in skin.

TG-75 Shear Strength for Bonding Thordon SXL and Metals

When bonding to a variety of metal substrates, such as copper,
brass, stainless steel, cold rolled steel and aluminum, it is generally
observed that TG-75 gives very high bond strength. When TG-75
was used to bond Thordon SXL and several types of metals such
as bronze, stainless steel and carbon steel, shear strength level of
over 14 MPa (2000 psi) were typically achieved, based on lap-
shear testing (per ASTM D1002). Typical bond shear strengths for
Thordon SXL and metals are found in Table 1.

Table 1. Average shear strength for various metal substrates
bonded to Thordon SXL with TG-75.

Thordon Surface Preparation

Thordon bearings should be machined before bonding. The surface
finish of the Thordon bearing to be bonded should be between 3.0 to
6.0 micrometers (125 to 250 micro-inches) Ra.

It is recommended that the bearing surface be wiped with a cloth or
soft paper wetted with a small amount of solvent – ensure that no
residue from the paper is left behind. A clean brush can also be used
to clean the surface. Allow the solvent to dry completely before
applying the adhesive. Note that the Thordon elastomeric bearing
should NOT be soaked in the solvent.

Mixing Adhesive Components
TG-75 adhesive is a two-part system consisting of an accelerator
denoted as “TG-75A” and a resin “TG-75B”. These two components
should be mixed using the following VOLUME ratio:

Part A to Part B = 1:2

Improper mixing ratios may result in failure of the adhesive to cure
(too little accelerator used, adhesive does not harden) or it could cure
too quickly (if too much accelerator is used) resulting in significantly
reduced curing times.

Temperature of the materials at the time of mixing is
also very important for proper performance. For cartridges stored at
low temperatures, the cartridge should be allowed to return to room
temperature (minimum overnight) PRIOR to mixing of Parts A & B.
See Storage section for more information.

Once mixed, the adhesive offers a maximum working time of 60
minutes at 23°C (73°F) and has a viscosity of approximately 50,000
cps. Increases in temperature will reduce the working time or pot life.
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Material
Avg. Shear Strength
(lap joint, ASTM D1002)

Bronze C90500 18.68 MPa (2709 psi)

Stainless Steel 316 19.04 MPa (2762 psi)

Mild Steel 1020 17.01 MPa (2467 psi)



TG-75 adhesive is supplied in cartridges containing two tubes (TG-75A
and TG-75B). One mixed cartridge yields 450 ml (15.22 US oz.) with
typical coverage of 7000 cm2 (1085 in.2) at a thickness of 0.25 mm
(0.010 in.). Recommended adhesive thickness ranges from 0.25mm
to 0.38 mm (0.010 in. to 0.015 in.). Exceeding the recommended
adhesive thickness reduces the bond strength. Consult with Thordon
Bearings if higher adhesive thickness values must be used.

Dispensing Procedure A – Pneumatic Gun
(available from Thordon Bearings)

1. Fully retract the pistons manually: The pneumatic gun must be
connected to the airline and the middle rod pulled back until the
pistons are fully retracted.

2. Insert the cartridge assembly: Place the open end of the cartridge
assembly over the piston pads. Be careful to align the pads in the
centre of the cartridge plungers. If the pistons are not centred, the
plungers may flip or be pushed unevenly resulting in improper
mixing and leaking. Snap the front end of the cartridge assembly
into position at the front of the gun. Manually push the piston
forward until they bottom out against the inside of the cartridge
plungers. See Figure 1.

3. Phase the cartridge: use a pneumatic gun with a maximum
pressure of 0.70 MPa (100 psi), turn the regulator knob
counterclockwise to the stop. Remove the “D” shaped plugs from
the cartridge - see Figure 2.

Hold the cartridge tips over a disposable surface. Depress the gun
trigger and slowly open (turn the regulator knob clockwise) until
compound extrudes evenly from the cartridge tips. Release the
trigger.

4. Dispensing: open the pressure regulator from the low-pressure
setting until the desired flow rate is obtained. The contents of both
cylinders should be fully emptied into a disposable container and
thoroughly mixed until the colour of the adhesive is completely
uniform.

Dispensing Procedure B – Manual Gun
(available from Thordon Bearings)

1. Fully depress the thumb release lever and then retract the piston
carriage assembly. See Figure 3.

2. Insert the cartridge assembly: remove the “D” shaped plugs from
the cartridge, keep in a safe place for re-storage. Place the open
end of the cartridge assembly over the piston pads. Be careful to
align the pads in the centre of the cartridge plungers. See Figure 4.

If the pistons are not centred, the plungers may flip or be pushed
unevenly resulting in improper mixing and leaking. Snap the front
end of the cartridge assembly into position at the front of the gun.
Manually push the piston forward until they bottom out against the
inside of the cartridge plungers.
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Figure 1: TG-75 cartridge properly inserted into
pneumatic gun

Figure 3: Thumb release lever – shown with arrow.

Figure 4: Plungers in manual gun – shown with arrows.

Figure 2: Plugs for TG-75 cartridge.



3. Place the cartridge tips over a disposable surface and squeeze
the trigger handle slowly until compound extrudes from both
cartridge tips. Release the trigger handle and depress the thumb
release lever.

4. Maintain consistent pressure on the trigger handle
and dispense all the contents of the cylinders into a disposable
container. Thoroughly mix until the colour of the adhesive is
completely uniform.

Adhesive Curing
Provided the material was mixed correctly, the cure time for TG-75 is
dependent upon the temperature during the curing period. The
recommended curing temperatures for TG-75 are:

• Typical: 20°C to 40°C (68°F to 104°F)
• Minimum: 10°C (50°F)

If TG-75 is applied at temperatures outside the range shown above,
please Contact Thordon Bearings for cure times.

Curing Times and Temperature

Over 60% of the bond strength is attained in 8 hours at 23°C (73°F).
Approximately 80% of the bond strength is achieved in 4 hours at
40°C (104°F). Full cure is reached in 5 days at 23°C (73°F).

Insufficient curing time, particularly at low temperatures, prior to water
immersion will result in reduced bond strength values. Water will stop
further curing of the adhesive.

After application of adhesive, keep bearing and carrier assembly at a
constant temperature while the adhesive cures.

NOTE: For bearings with large outside diameter (OD) of 250 mm (9.8 in.) and greater, it
is important to machine the bearing AND perform the bonding installation at
approximately the SAME temperature. Machining the bearing at one temperature and
installing it at a different temperature may have significant effects on the optimal
adhesive thickness – see the following example.

Example: Effect of Temperature on Adhesive Thickness

A Thordon SXL bearing is machined in the afternoon at 30°C (86°F)
to suit a housing ID of 250 mm (9.843 in.). Based on optimal adhesive
thickness, the bearing OD is machined to 250 mm – 2 x 0.25 mm =
249.50 mm (9.843 in. -2 x 0.010 in. = 9.823 in).

The bearing is to be installed the next day. However, the shop
temperature has increased to 35°C (95°F) on the next day. Using the
thermal coefficient of expansion for SXL [21.1x10-5 cm/cm/°C
(11.7x10-5 in./in./°F)] and the temperature difference 5°C (9°F), the
bearing OD at 35°C (95°F) has increased to 249.76 mm (9.833 in.).
The adhesive thickness is reduced to 0.12 mm (0.005 in.) with the
temperature difference. Such thermal effects are even greater with
larger bearings.

Adhesive Application
As mentioned previously, for best results it is recommended to
conduct the bonding installation at the SAME temperature at which
the bearing was machined. In cold weather environments, it is
important to maintain the temperature above 10°C (50°F) for proper
curing of the adhesive.

Split Bearings or Flat Surfaces

1. Apply masking or painters tape to metal edges and ends where
adhesive will not be required. Apply the adhesive to the prepared
surface of the metal and bearing O.D. spreading evenly with a
spatula or a small notched trowel. See Figures 5 and 6.

2. Position the Thordon component and clamp so that
a small amount of the adhesive is extruded out from the edges of
the Thordon part. See Figure 7. Do not machine or handle the
bonded piece for a minimum of 8 hours at 23°C (73°F). Avoid
smearing the adhesive during assembly. Wipe off any excess
adhesive from the tape for easy tape removal once the adhesive
has cured.
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Figure 5: Adhesive applied to split metal housing.

Figure 6: TG-75 applied to OD of split SXL bearing.



Cylindrical Bearings

1. The bearing should be sized to allow for a 0.25 mm to 0.38 mm
(0.010 in. to 0.015 in.) adhesive thickness. This is an allowance of
0.50 mm to 0.76 mm (0.020 in. to 0.030 in.) on the outside
diameter. TG-75 will fill gaps up to a thickness of 3.0 mm (0.125
in.) but the shear strength of the adhesive decreases at thickness
over 0.6 mm (0.025 in.).

2. Apply the adhesive to both the metal and Thordon. Spread evenly
with a spatula or small notched trowel.

3. Slide the bearing into the housing. Slight rotation of the bearing
can help homogenize the adhesive layer, but do not use excessive
back-and-forth movements as this could induce the creation of air
bubbles within the layer.

4. Spacers can be used in situations where the bearing cannot be
held concentrically with the housing and uneven adhesive
thickness is an issue. Glass beads and metal shims and wire can
be used to ensure an even thickness throughout the
circumference – see Figure 8 for suggested set up.

Troubleshooting
1. If compound bypasses the plungers and leaks from the backside

of the cartridges, check that the plungers are seated squarely
against the cartridge plungers.

2. If the compound leaks around the retaining nut,
ensure that the nut is not cross-threaded and
tighten it further.

3. The dispensed compound must be consistent in colour.

Clean Up
Scrape off excess adhesive with a trowel, then clean surface with a
dry cloth to carefully remove the remainder of the adhesive from the
bonded assembly edges.

Storage of TG-75 & Shelf Life
TG-75 cartridges can be stored at room temperature, approx. 20°C
(68°F), with a shelf life of 15 months from time of delivery. To increase
the shelf life of the material, the cartridges can be placed in a fridge or
freezer. The lower temperature increases the shelf life of the unmixed
components to 30 months from time of delivery.

Storage at lower temperatures, -10°C to -20°C (14°F to -4°F) may
cause the adhesive to crystallize or solidify, giving the product the
appearance of a hazy liquid or waxy semi-solid. Crystallization is not
an indication of material problems and does not affect the
performance of the material. However, crystallization MUST be
reversed before usage, otherwise Parts A and B should not be
mixed.

This crystallization phenomenon is reversible by bringing the materials
back to room temperature. If time permits, allow the material to warm
up naturally overnight. Gentle warming (no direct heat or flame) of the
cartridge and its contents is acceptable. Bring the cartridge to 50°C
(120°F) for approximately 30 minutes. Allow to cool back to room
temperature prior to use.

NOTES:
• TG-75 does not contain volatile photochemical reactive solvents.
• Produced CFC free.
• MSDS available upon request
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Figure 8: Wire used to keep bearing concentric in housing.
Note: drawing not to scale.

Figure 7: Clamping SXL, with slight force, to metal housing.

TG75 01/2010


