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Introduction

Motor repair is a craft that blends electrical theory, precision engineering, and hands on skill. Whether you're
restoring a vintage DC generator or refurbishing a modern three phase induction motor, the heart of the operation
lies in the armature winding. This article offers a deep dive into armature winding and motor repair practical
information and data covering winding and reconnecting procedure for direct and alternating current
machines. We'll walk through the essential steps, tools, safety practices, and troubleshooting tips that every
electrician, technician, and hobbyist needs to master.

1. Understanding the Armature

1.1 What Is an Armature?

The armature is the rotating part of an electric machine that carries the current and produces magnetic flux. In a
DC motor it is a copper coil wound on an iron core; in an AC induction motor it is a laminated steel core with slots
that house the windings. The quality and integrity of the winding determine the motor’s performance, efficiency, and
longevity.

1.2 Why Winding Matters

« Electrical Conductivity — Copper or aluminum conductors must be free of defects to minimize resistance.
e Thermal Management — Proper winding geometry distributes heat and prevents hotspots.
e Mechanical Stability — Tight, uniform windings reduce vibration and wear.

2. Common Winding Problems in DC and AC Machines

¢ Insulation breakdown (shorts, open circuits)

« Incorrect winding pitch or pattern

¢ Loose or missing turns

» Corrosion or oxidation on conductors

* Mechanical damage (cracks, dents in the core)
« Incorrect phase connections in AC machines

Identifying the root cause early saves time and prevents costly replacements.

3.Tools & Materials You’ll Need

3.1 Essential Tools

« Insulation resistance tester (Megger)

¢ Multimeter with continuity and resistance functions
e Magnetic flux meter (for AC machines)

e Torque wrench (for securing terminal screws)



Winding tension meter or visual inspection guide
Heat shrink tubing and electrical tape

Reflow soldering station (for DC armatures)
Phase angle meter (for AC)

Portable vacuum cleaner (for dust removal)

3.2 Materials

e Copper wire (AWG 20-30 for most DC motors)

« Insulation tape (polyimide or fiberglass)

* Epoxy resin or silicone sealant for moisture protection
¢ Replacement connectors and terminals

¢ Flux paste (for soldering)

e Drying oven or heat gun (for curing)

4. DC Motor Armature Winding Procedure

4.1 Preparation

. Disconnect Power — Ensure the motor is isolated and all capacitors discharged.

. Remove the Armature — Unscrew the shaft housing and extract the armature.

. Inspect the Core — Look for dents, cracks, or excessive wear. Replace if necessary.

. Clean the Surface — Use a solvent or mild detergent to remove oil, grease, and old insulation residue.
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4.2 Re winding the Armature

1. Plan the Winding Pattern — Refer to the motor’s datasheet. For a 12 pole DC motor, you'll need 12 parallel
paths.

2. Measure Wire Length — Calculate the required length using the formula: L = (< rBr &’ 0, where D is the
core diameter, N is the number of turns, and P is the number of poles.

3. Wind the Coil — Start with the first coil, keeping the turns tight and uniform. Use a winding jig if available.

4. Check Tension — The tension should be consistent; too loose increases resistance, too tight can damage the
core.

5. Insulate Each Turn — Wrap the wire with high temperature tape or apply a thin layer of epoxy.

6. Secure the Winding — Use a locking ring or a heat shrink sleeve to hold the coil in place.

4.3 Reconnecting the DC Armature

1. Align the Terminals — Match the positive and negative terminals with the motor’s original polarity.

2. Solder the Connections — Use a soldering iron with flux; avoid overheating the insulation.

3. Apply Heat Shrink — Shrink the exposed connections for added protection.

4. Reinstall the Armature — Place it back into the housing, ensuring the shaft aligns with the bearings.
5. Reattach the Housing — Tighten all screws in a cross pattern to distribute torque evenly.

4.4 Testing the DC Motor

* Measure coil resistance with a multimeter; compare to the manufacturer’s spec.
¢ Check insulation resistance using a Megger; values should be >100 /M’ BS 8.
e Run the motor at low speed to confirm no arcing or overheating.

* Measure torque output and compare with baseline data.

5. AC Motor Armature Winding Procedure

5.1 Overview of AC Winding Configurations



AC motors use either single phaseor three phaswindings. The winding pattern determines the motor's voltage
and frequency response.

5.2 Preparing the Core

1. Inspect the laminated steel core for any delamination or corrosion.
2. Clean the slots with a soft brush and solvent.
3. Apply a thin layer of anti rust primer if necessary.

5.3 Re winding the AC Core

Determine Slot Fill — Use the manufacturer’s slot fill factor (usually 70 80%).

Wind the Primary Coil — For a three phase motor, wind each phase in a separate slot set.
Maintain Phase Balance — Ensure equal number of turns per phase.

Insulate Each Turn — Use high temperature insulation tape or a silicone coating.

Use a Winding Tension Gauge — Keep tension consistent to avoid uneven heating.
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5.4 Reconnecting the AC Motor

Identify Phase Leads — Use a phase angle meter to confirm correct phase sequencing.
Solder or Crimp Connectors — Prefer crimping for high current applications.

Secure Connections — Use heat shrink tubing and electrical tape for strain relief.
Reinstall the Core — Place back into the housing, aligning the shaft with the bearings.
Reattach the Housing — Tighten in a star pattern.

5.5 Testing the AC Motor

* Measure phase resistance and impedance with a clamp meter.

¢ Check phase balance using a phase angle meter.

¢ Run the motor at rated voltage and frequency; monitor temperature rise.
e Perform a no load test to verify correct torque production.
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6. Reconnecting Procedure for Both DC and AC Machines

Verify polarity or phase order before making any connections.

¢ Use a torque wrench to tighten terminal screws to the specified torque.

Apply heat shrink tubing or silicone sealant to all exposed connections.
Reinstall the shaft bearing and ensure it turns freely.

¢ Check for any loose wiring or components that might vibrate during operation.

7.Testing & Troubleshooting

7.1 Common Electrical Faults

e Short Circuits — Often caused by damaged insulation.

e Open Circuits — Result from broken or missing turns.

* Imbalance — In AC motors, unequal phase currents lead to vibration.
7.2 Mechanical Issues

e Worn bearings causing increased friction.

¢ Loose shaft alignment leading to wobble.

» Corrosion on connectors.
7.3 Diagnostic Steps

1. Perform a visual inspection for obvious damage.



Measure colil resistance and compare to spec.

Run a short time test at low voltage; observe temperature.

Use a multimeter to check for continuity across windings.

For AC machines, use a phase angle meter to confirm proper phase sequencing.
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8. Safety Precautions

e Always de energize the motor before work.

¢ Use insulated gloves and eye protection.

« Keep the work area dry to avoid electrical shock.

Ventilate the area when using solvents or epoxy.

Follow lockout/tagout procedures for high voltage machines.

9. Maintenance Tips for Longevity

Regularly inspect insulation resistance every 6—12 months.

* Keep the motor clean; dust and debris can cause overheating.

Lubricate bearings according to the manufacturer’s schedule.

Use a voltage regulator or soft starter to reduce mechanical stress.

e Store motors in a controlled environment (low humidity, stable temperature).

Conclusion
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