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SERVO MOTOR
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SIZING OF SERVOS
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 SELECTION PROCESS OF SERVOS
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✅ 1. Define the Robotic Application
Examples:

Robotic arm joint
Pick-and-place actuator
Precision gripper rotation
Mobile base drive

Each application will have:
Load characteristics
Motion profiles
Torque and speed needs

✅ 2. Determine Load Parameters
a. Mass or Inertia (Jₗ)

Rotational load → Moment of inertia (kg·m²)
Linear load → Equivalent inertia = Mass × (Radius)²

b. Load Center Distance
Affects torque due to arm length:
T = F × d where d is distance from rotation axis

✅ 3. Define Motion Profile
Determine:

Required acceleration (α)
Required velocity (ω)
Travel distance or rotation angle (θ)
Dwell times and number of cycles

✅ 4. Calculate Torque Requirements
a. Acceleration Torque (Tₐ)
Ta=Jtotal×α Where:

Jtotal=Jload+Jmotor+Jgear
α=ΔωΔt

b. Friction Torque (Tf)
Based on sliding surfaces, estimated or measured.
c. Gravitational Torque (Tg)
For vertical movement:
Tg=m×g×r Total Required Torque
Ttotal=Ta+Tf+Tg

 ✅ 5. Determine Required Speed
ω=2π×RPM60
ω=602π×RPM Use required movement time to find peak and
continuous speeds.

✅ 6. Check Duty Cycle
Define how often the servo runs vs. rests. This affects thermal sizing
and continuous torque ratings.

✅ 7. Apply Safety Factor
Usually:

1.5× to 2× safety margin on torque
Helps handle unexpected loads, misalignment, or wear
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