
BushMax

The BushMax system installs bushings using proven coldwork expansion
technology. BushMax simultaneously coldworks the material around the hole,
and provides a high interference fit.

BushMax offers several advantages:

Improved Fatigue Life

• Fatigue life superior to press or shrink fit
installations

One-Sided Operation

• Process accomplished within seconds

Corrosion Resistance

• Protective coatings are not damaged during
installation

High Torque and Pushout Resistance

• Greater resistance to rotation and pushout
compared to conventional installation methods

Installation is Safer and Quicker

• Cryogenic fluid not required
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The Coldwork Expansion Leaders

BushMax

BushMax can be used for most bushing installations.
Bushings are available in a number of materials and
configurations:

Materials

• Steels

• Beryllium-copper

• Al-Ni-Br

• Titanium

Configurations

• Flanged and straight

• Diameter range: 0.190 and up

• Lubrication groove

• Multi-Lug applications

Applications

Contact WCI for assistance with your specific
application requirements.

14900 Whitman Ave N. Seattle, Washington 98133  USA      206 365-7513 (V)   206 365-7483 (F) info@coldwork.com
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High Interference

Mandrel Bushing Installation

System



Step 1.Select Bushing Parent Materials and Conditions

in mm
  SS 15-5 PH SS 15-5 PH

Initial Wall Thickness 0.0702 1.783
0.4790 12.167
0.6219 15.796
0.4950 12.57
0.0624 1.586

Parent Material Al 7075 Al 7075
0.6234 15.834
0.500 12.70

Reference Interference 0.0040 0.103
Expanded Bushing ID 0.4864 12.354  

0.4910 12.471
in mm Actual Diametric Ream Allowance 0.0157 0.398

Bushing Final Inside Diameter 0.5020 12.752 MBM-8-0.4910 MBM-8-0.4910
0.0624 1.586 MBCA-8 MBCA-8
0.0155 0.394 MBNC-M MBNC-M

0.005 0.13 MBJ-8-0.4960 MBJ-8-12.476
Minimum Parent Thickness 0.500 12.70 MBG-0.4900 MBG-0.4900
Center of Hole to Edge Distance 1.500 38.10 MBIR-0.5020 MBIR-12.752

Step 3. Adjust Applied Expansion For Desired Interference Fit

Bushing ID Expansion  

BushMax Designer V1.11

Mandrel Gage

Mandrel

Insert Reamer

Underflush Requirement

Chuck AssemblyFinal Wall Thickness
Target Ream Allowance (dia) Nosecap

Jaw

Bushing Length
Bushing Final Wall Thickness

Mandrel Major Diameter
Step 2. Input Appropriate Dimensions

Starting Hole Diameter (nominal)
Minimum Parent Thickness

2.50%

Step 4. Review Output Parameters

  Bushing Material
Critical Dimensions & Tooling

Bushing Material

Output Parameters

Input Dimensions

  Parent Material

Bushing Inside Diameter
Bushing Outside Diameter

7075-T73 Aluminum

Ti 6Al-4V MA

Ti 6Al-4V STA

15-5 PH Stainless Steel, H1025

15-5 PH Stainless Steel, H900

7050-T7451 Aluminum

7075-T651 Aluminum

7075-T73 Aluminum

Ti 6Al-4V MA

Ti 6Al-4V STA

Typical Hoop Stress Distribution in Parent
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Tooling is specially engineered for each
customer’s unique application. Utilizing
custom software, our engineers
carefully analyze the application-
specific information to determine the
optimum process, bushing, and tooling
design parameters.

Non-Linear
analysis of
hoop stress
(right) and
radial
displacement
(right top)
are calcu-
lated to
ensure
optimal
process
parameters

Process Analysis

System Tooling

BushMax is a complete system, comprising tooling, engineer-
ing requirements, and installation specifications.

The process joins the extensive West Coast Industries product
line.  From legacy split sleeve coldworking, to the more
advanced sleeveless, split mandrel system, to new, state-of-
the-art self-clamping drill motors, WCI supplies a wide range
of products focused on fatigue life enhancement and
manufacturing process improvement.

Typical BushMax Kit

Toolkits for each hole size/bushing size consist
of both capital and expendable tooling. A typical
kit will include the following:

Cutting Tools, as required Mandrel

Combination Gage Nosecap

Mandrel Gage Bushings

PullerGun Toolkit Box

Power-Pak

Note: Standard puller guns and power-paks may
be adapted for use with the BushMax process

The residual hoop
stresses after
BushMax installa-
tion are shown in
the figure at right.
The material
surrounding the
bushing has been
cold worked,
resulting in a zone
of beneficial
compressive stress.
Because the stresses
are shown in
cylindrical coordi-
nates, they allow
intuitive and
accurate viewing of
the stresses on any
surface at any
section.

Slip the pre-lubricated
bushing over the mandrel

Chuck the mandrel
into puller and insert
mandrel into the hole,
ensuring the nosecap
is flush with the
workpiece

Depress trigger, retracting the
mandrel, radially expanding the
bushing and coldworking the
surrounding material

Ream bushing (if
process specification
requires) to final hole
diameter
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