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1. Safety Information

READ ALL SAFETY INSTRUCTIONS BEFORE OPERATION. Failure to
follow safety procedures may result in serious injury or equipment damage.

DANGER: High torque output. Keep hands, clothing, and tools clear of the
output shaft during operation. Unexpected motion can cause severe injury or
death.

WARNING: Disconnect and lock out all power to the drive motor before
performing any installation, maintenance, or inspection. Stored energy can
cause unexpected movement.

WARNING: The gearbox housing can reach high temperatures during
operation, presenting a burn hazard. Allow the unit to cool completely before
servicing.

CAUTION: Do not exceed the maximum rated input speed or the 220 Nm
continuous output torque. Exceeding specifications will lead to premature
failure and void the warranty.



NOTICE: The PLN122-001 is rated IP65, protecting against dust and low-
pressure water jets. Do not submerge the unit or expose it to high-pressure
cleaning.

2. Product Overview

The NexBot Robotics PLN122-001 is a high-performance planetary gearbox
engineered to deliver superior torque transmission and positional accuracy for
industrial robotic systems. This component is designed for applications where
precision and reliability are critical, providing a robust solution for controlling robot
joint movements with minimal error. Its core function is to reduce speed and
multiply torque from an attached servo motor, enabling the controlled, powerful
motion required in modern automation. Key to its performance is the exceptionally
low backlash, rated at less than 3 arcmin, which translates directly to higher robot
repeatability and accuracy in fine manipulation or path-following tasks. The gearbox
features a 10:1 gear ratio, providing a balanced blend of speed reduction and
torque multiplication suitable for a wide range of loads. With a nominal output
torque of 220 Nm, it possesses high torque density, allowing for a compact and
lightweight design without compromising on power. This is crucial for integration
into robot arms where both space and weight are at a premium. The PLN122-001
is constructed for durability in continuous-duty industrial environments. The internal
components feature hardened steel gears to withstand high cyclical loads, while
the housing is machined from anodized aluminum for effective heat dissipation and
corrosion resistance. Its high radial and axial load capacities ensure long
operational life even under significant mechanical stress. This gearbox is frequently
deployed in applications such as automated welding, CNC machine tending, high-
speed pick-and-place, and precision assembly. The unit is sealed to an IP65 rating,
ensuring protection against dust ingress and low-pressure water jets, making it
suitable for challenging factory conditions. Installation is streamlined via a
standardized mounting flange compatible with a range of NexBot Robotics servo
motors.

3. Getting Started

1. Product Overview

The NexBot Robotics PLN122-001 is a precision planetary gearbox with a 10:1
reduction ratio. It is designed to be coupled with a servo motor to increase output
torque to 220 Nm and decrease speed, enabling precise control of robotic joints
and other automated machinery.

2. Principle of Operation

The gearbox utilizes a planetary gear system, where a central 'sun' gear drives
multiple 'planet’ gears orbiting within an outer 'ring’ gear. This arrangement
distributes the load across multiple gear teeth, providing high torque density,
rigidity, and low backlash in a compact form factor.

3. Component Identification

Familiarize yourself with the key features: the input shaft for motor connection, the
output shaft for load connection, the main housing, and the mounting flange. The
nameplate contains the model number (PLN122-001), serial number, and key
specifications.



4. Operation

Operational Torque Limits

The gearbox is rated for a continuous output torque of 220 Nm. While it can handle
higher intermittent or peak torques for short durations (e.g., during acceleration),
sustained operation above the rated torque will cause excessive wear and
overheating.

Tip: For applications with frequent start/stop cycles, consider using a service
factor to de-rate the gearbox for longer life.

Thermal Management

Proper heat dissipation is critical for performance and longevity. Ensure adequate
airflow around the 185 x 122 x 122 mm housing and do not exceed the maximum
rated ambient operating temperature. If the housing temperature consistently
exceeds recommended limits, investigate the cause, which could be overloading or
insufficient lubrication.

Duty Cycle Considerations

The gearbox is designed for a high duty cycle in industrial applications. However,
continuous operation at maximum load and speed will generate more heat and may
require more frequent maintenance checks. Adjust your maintenance schedule
based on the intensity of your application.

Backlash and Positional Accuracy
The PLN122-001 is engineered for low backlash to ensure high positional
accuracy. This backlash is set at the factory and is not user-adjustable. A noticeable

increase in backlash over time is an indicator of internal wear and may require
inspection.

Tip: To achieve the highest system accuracy, perform a homing routine at
system startup to account for any minimal inherent backlash.

Lubrication

The unit is shipped pre-lubricated from the factory and is sealed (IP65) for
maintenance-free operation under normal conditions. The type of lubricant is
optimized for the gear train and operating temperature range. Do not mix
lubricants.

5. Maintenance Schedule

Interval Task Notes

Audible Inspection: Listen for

any changes in operational Perform during a normal
Weekly noise, such as grinding, machine cycle under typical
whining, or clicking, which could load.

indicate a developing issue.

Visual Inspection: Check the
gearbox housing and seals for Requires machine power to

Monthly any signs of lubricant leakage. be locked out.



Interval

Quarterly

Annually

Every
10,000
Hours

As
Needed

Task

Clean any accumulated dust or
debris from the housing to
ensure proper heat dissipation.

Mounting Bolt Torque Check:
Verify that all motor and
gearbox mounting bolts are
torqued to their specified
values. Vibration can cause
fasteners to loosen over time.

Backlash Check: Measure the
output shaft backlash with a dial
indicator. Compare the value to
the baseline measurement
taken at installation to monitor
for wear.

Lubricant Analysis/
Replacement: Under severe
operating conditions (high load,
high temp), take a lubricant
sample for analysis. Replace
lubricant if analysis indicates
degradation or contamination.

Seal Inspection: If the gearbox
is operated in a particularly
harsh or wet environment,
inspect the input and output
seals for signs of cracking,
hardening, or damage.

6. Troubleshooting

Symptom

Excessive
operational

noise (grinding,

whining)

High operating
temperature

Vibration or
shuddering
during
operation

Possible Cause

Worn bearings,
damaged gear teeth, or
lubricant failure.

Continuous
overloading, high
ambient temperature,
poor ventilation, or
incorrect/low lubricant.

Misalignment between
motor and gearbox,
loose mounting bolts,
or an unbalanced load.

Notes

Use a calibrated torque
wrench for this task.

An increase of more than
50% from baseline may
indicate the need for
service.

This is an advanced task
and should be performed
by qualified technicians.
Contact NexBot support for
the correct procedure and
lubricant specifications.

Damaged seals
compromise the IP65 rating
and must be replaced.

Solution

Immediately stop operation.
Inspect for external causes. If
noise persists, the unit may
require internal inspection and
repair by a qualified
technician.

Verify the application is not
exceeding the 220 Nm torque
rating. Ensure clear airflow
around the housing. If the
problem persists, check
lubricant levels and quality.

Power down and lock out the
system. Check and re-torque
all mounting bolts. Verify
alignment using a dial
indicator. Check the attached
load for imbalance.



Symptom

Output shaft
has excessive
play or
backlash

Lubricant
leaking from
seals

Motor runs but
gearbox output
does not turn

Jerky or
inconsistent
motion

Possible Cause

Normal wear over a
long operational life, or
severe shock load has
damaged internal
components.

Damaged or worn shaft
seals, or excessive
internal pressure due
to overheating.

Sheared motor key,
failed motor-to-gearbox
coupling, or
catastrophic internal
gear failure.

Binding in the gear
train due to
contamination or
damaged teeth, or an
issue with the motor
controller.

7. Technical Specifications

Parameter
Weight

Material

IP Rating
Country of Origin
Dimensions

Torque

Value

5.2

Solution

Measure the backlash to
confirm it is out of
specification. If so, the
gearbox likely needs to be
replaced or rebuilt.

Identify the source of the leak.
Replace the damaged seal.
Investigate and correct any
overheating issues to prevent
recurrence.

Disconnect power. Inspect the
coupling between the motor
and gearbox. If the coupling is
intact, the gearbox has
suffered a major internal
failure and must be replaced.

First, verify motor and
controller performance to rule
them out. Manually rotate the
gearbox (with power off) to
feel for binding. If binding is
present, internal inspection is
required.

Unit

kg

Anodized Aluminum 6061-T6 Housing

IP65

IT

185 x 122 x 122 mm

220 Nm
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