
Shoulder Bolt Installation Guide

Tip: Set your PDF viewer to "Actual size" before printing to maintain scale.

Step-by-Step Installation Procedure

STEP 1: Select Correct Shoulder Diameter and Length

Determine requirements:

Measure component thickness that will slide or rotate on shoulder

Select shoulder diameter based on load requirements and bushing availability

Calculate minimum shoulder length: Component thickness + 0.030"-0.060" clearance

Choose next available standard shoulder length that meets or exceeds minimum

Example: 0.750" thick bracket requires minimum 0.800" shoulder (0.750" + 0.050" clearance). Use 1" shoulder.

STEP 2: Verify Thread Size and Engagement

Thread depth requirements:

Steel or cast iron base: Minimum 1.0 × thread diameter (1.5× recommended)

Aluminum or brass base: Minimum 1.5 × thread diameter (2.0× recommended)

Ensure tapped hole depth = shoulder bolt thread length + 2-3 threads clearance

Use proper tap drill size for thread size (consult tap drill chart)

Example: 3/8"-16 shoulder bolt needs minimum 0.375" thread depth in steel, 0.562" in aluminum.

STEP 3: Prepare Tapped Hole

Proper hole preparation:

Drill pilot hole using correct tap drill size for thread

Tap hole to proper depth (thread length + 2-3 threads minimum clearance)

Clean threads to remove chips and cutting oil

Verify threads with thread gauge or test screw

Chamfer or break sharp edge at hole entrance

■ WARNING: Do not tap full depth of blind holes - leave clearance for chip accumulation

STEP 4: Install Bushing (if applicable)

Bushing installation steps:

Select bushing with ID matching desired clearance fit on shoulder (0.001"-0.005" typical)

Ensure bushing OD is correct press fit into component (0.001"-0.003" interference)

Press bushing into component using arbor press or bushing driver

Verify bushing is fully seated and flush with component face

Ream or hone bushing ID if necessary to achieve desired clearance

Tip: Use lubricant during bushing installation to prevent galling and ensure proper seating.
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STEP 5: Position Components on Shoulder Bolt

Assembly sequence:

Clean shoulder bolt shoulder surface - inspect for burrs, nicks, or damage

Apply appropriate lubricant to shoulder surface and bushing

Slide component(s) onto shoulder bolt shoulder

Verify smooth operation - shoulder should slide freely without binding

Check that shoulder extends through component with proper clearance (0.030"-0.060")

STEP 6: Thread Shoulder Bolt into Base

Proper threading procedure:

Align shoulder bolt threads with tapped hole

Start threading by hand - turn at least 2-3 full turns to verify proper thread engagement

If resistance is felt, STOP and check for cross-threading

Continue threading by hand until shoulder bolt is finger-tight

Insert hex key into socket and begin final tightening

■ CAUTION: Never use power tools to start threading - cross-threading will damage precision threads

STEP 7: Torque to Specification

Final tightening:

Refer to torque specification chart for thread size and base material

Use calibrated torque wrench or hex key with torque limiting feature

Tighten in gradual increments - do not apply full torque in single motion

Stop at specified torque value - do NOT over-tighten

Verify component can still rotate/slide freely on shoulder after tightening

Important: Over-tightening can deform shoulder, strip threads, or cause binding. Use proper torque.

STEP 8: Verify Clearances and Operation

Final inspection:

Check that shoulder does not bottom out against component - maintain 0.030"-0.060" gap

Verify smooth rotation or sliding motion without binding or excessive play

Confirm no interference between component and head or base

Test full range of motion to ensure clearances are adequate

Apply final lubrication if required for operation
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Lubrication Recommendations

Bushing Type Recommended Lubricant Application Method

Bronze Lithium grease or oil Pack bushing before assembly

Oilite (sintered) Pre-lubricated (SAE 30 oil) No additional lube needed

PTFE/Plastic Dry or PTFE spray Light spray before assembly

Needle bearing Light machine oil or grease Pack bearing before assembly

Common Installation Problems and Solutions

Problem: Component binds or doesn't rotate smoothly

Solution: Check shoulder length (may be too long), verify bushing clearance, inspect shoulder for damage

Problem: Excessive play in assembly

Solution: Bushing ID too large or worn. Replace bushing with proper clearance fit (0.001"-0.003")

Problem: Threads won't start or feel tight

Solution: Check for cross-threading. Back out and restart carefully. Verify correct thread size and pitch.

Problem: Bushing loose in component

Solution: Insufficient press fit. Use bushing retaining compound or replace with proper interference fit.

Problem: Rapid bushing wear

Solution: Inadequate lubrication, shoulder surface damage, or misalignment. Address root cause.
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