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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: Hazard of stored mechanical energy. Disconnect and lock-
out all power sources before performing service. The attached load
may move unexpectedly due to gravity or stored energy when the
drive is de-energized.

WARNING: Risk of crushing and pinch points. Keep hands, clothing,
and tools clear of the gearbox and attached linkages during
operation. Unexpected rapid motion can occur.

WARNING: Heavy component. The PLN122-002 gearbox weighs 9.5
kg. Use proper lifting technigues or mechanical assistance during
handling and installation to prevent back injury.

CAUTION: Hot surfaces. During extended operation, the gearbox
housing can reach temperatures that may cause burns. Allow the
unit to cool completely before servicing.



NOTICE: The PLN122-002 is rated for IP65 protection. Do not use
high-pressure washers directly on shaft seals, as this can force
contaminants into the gearbox and compromise lubrication.

2. Product Overview

The NexBot Drives PLN122-002 is a high-performance planetary gearbox
engineered to deliver precise motion control and high torque
transmission in demanding industrial automation applications. This
component is critical for translating motor speed into the high torque
required for moving robotic arms accurately and efficiently, serving as a
core element in the drive train of articulated and collaborative robots.
The design of the PLN122-002 focuses on three key areas: precision,
durability, and power density. It features exceptionally low backlash,
rated at less than 3 arcminutes, which is essential for applications
requiring high positional accuracy and repeatability, such as intricate
assembly, dispensing, or welding. The gearbox's high torsional rigidity
minimizes angular deflection under load, ensuring that the robot's end-
of-arm tooling remains stable and responsive to control inputs, even
during rapid acceleration and deceleration cycles. This rigidity is
achieved through precision-cut, case-hardened helical gears that provide
smooth, quiet operation and an extended service life. Built for reliability
in industrial environments, the gearbox is housed in a sealed, anodized
aluminum casing that provides an IP65 rating. This level of protection
ensures that the internal components are shielded from dust ingress and
low-pressure water jets, making it suitable for deployment in facilities
with challenging conditions like metalworking shops or food processing
lines. The robust construction supports high radial and axial loads,
allowing it to be integrated into the primary joints of medium to large
robotic arms without compromising performance. The PLN122-002 offers
a versatile 100:1 gear ratio, providing a significant torque multiplication
factor that is ideal for controlling the base and shoulder joints (J1, ]2, J3)
of robots like the NexBot R-50 and R-100 series. Its standardized
mounting flange is designed for seamless integration with compatible
NexBot servo motors, simplifying the design and assembly process for
system integrators. Proper installation and adherence to the
recommended lubrication schedule are crucial for maximizing the
operational lifespan and maintaining the high-precision characteristics of
the gearbox.

3. Getting Started

1. Product Overview

The NexBot Drives PLN122-002 is a precision planetary gearbox
designed for high-torque applications in industrial robotics. Its hardened
steel gears and anodized aluminum housing provide a durable, high-
performance solution for translating motor speed into controlled
mechanical power.

2. Understanding Specifications

This gearbox is rated for a continuous output torque of 250 Nm.
Exceeding this rating can lead to accelerated wear and potential failure.
The IP65 rating ensures protection against dust ingress and low-pressure
water jets from any direction, making it suitable for most industrial
environments.



3. System Integration

Proper integration requires pairing the PLN122-002 with a compatible
servo motor and drive controller. Ensure the motor's peak torque and
speed are within the gearbox's input limits. The controller parameters
must be tuned to account for the gearbox ratio and inertia for optimal
performance.

4. Operation

Operating Parameters

Operate the gearbox within its specified continuous torque of 250 Nm
and input speed limits. Intermittent operation above the continuous
rating is possible, but must be within the peak torque limits defined in
the full technical datasheet. Avoid high-frequency, reversing shock loads
as this can reduce service life.

Tip: For applications with high cyclical loads, consider using a larger
service factor during system design to enhance longevity.

Thermal Management

The gearbox is designed to dissipate heat generated during normal
operation. Ensure adequate airflow around the unit and avoid insulating
the housing. Monitor the housing temperature during initial
commissioning to establish a baseline for normal operation.

Load Characteristics

The PLN122-002 is optimized for applications requiring high torsional
stiffness and low backlash. It is ideal for positioning tasks in articulated
robots and CNC machinery. For applications involving heavy radial or

axial loads on the output shaft, consult the datasheet to ensure load
capacities are not exceeded.

Tip: Properly balancing the load on the output shaft will minimize
wear on the output bearings and improve system accuracy.

Lubrication
The gearbox is lubricated for life with a high-performance synthetic
grease and sealed at the factory. No regular lubrication is required. The

IP65-rated seals are critical for retaining this lubricant and preventing
contamination.

5. Maintenance Schedule

Interval Task Notes

Visual Inspection: Check for

any signs of oil leakage This is a quick check
Weekly around the seals and that can be performed
mounting faces. Listen for while the machine is

running.



Interval

Quarterly

Annually

Annually

Every
4,000
Hours

Every
8,000
Hours

Task

any changes in operational
noise.

Clean Exterior: Wipe down
the gearbox housing to
remove accumulated dust
and grime. A clean housing
dissipates heat more
effectively.

Check Mounting Bolts: With
the system powered down
and locked out, re-check
the torque on all motor and
machine mounting bolts.

Inspect Seals: Visually
inspect the input and
output shaft seals for signs
of cracking, drying, or
damage.

Measure Backlash: With the
motor de-energized, use a
dial indicator on the output
to measure rotational
backlash. Compare this
value to the original
specification.

Vibration Analysis: If
equipment is available,
perform a vibration analysis
to proactively detect
bearing wear or gear tooth
damage.

6. Troubleshooting

Symptom

Excessive
operational

noise (whining

or grinding)

Gearbox is
overheating

Possible Cause

Severe gear tooth
wear, bearing
failure, or foreign
object
contamination.

Operating
continuously
beyond the 250 Nm
rated torque, poor
ambient airflow, or
incorrect lubricant.

Notes

Use only mild, non-
corrosive cleaning
agents.

Bolts can loosen over
time due to vibration.
Refer to the installation
guide for torque
values.

Damaged seals
compromise the IP65
rating and can lead to
lubricant loss or
contamination.

A significant increase in
backlash indicates
internal gear wear and
may signal the need for
replacement.

This is an advanced
diagnostic step
recommended for
critical applications.

Solution

Immediately stop
operation. Power down
and inspect. The gearbox
will likely require
replacement by a qualified
technician.

Verify operating
parameters are within
spec. Improve ventilation
around the unit. If the
problem persists, the unit
may be undersized for the
application.



Symptom

Visible oil leak
from shaft
seals or
housing

Increased

backlash or
'‘play’ in the
output shaft

Inaccurate or
inconsistent
positioning

High motor
current with
no load

Vibration from
the gearbox
assembly

7. Technical Specifications

Parameter

Weight

Material

IP Rating

Country of
Origin

Dimensions

Torque

Possible Cause

Seal failure due to
age, damage, or
excessive internal
pressure.

Normal gear wear
over time, or
accelerated wear
from consistent
shock loading.

Loose mounting
bolts, increased
backlash, or a loose
motor shaft
coupling.

Misalignment
between motor and
gearbox, or internal
binding from a
failed bearing.

Imbalanced load,
bearing damage, or
loose mounting
hardware.

Value

9.5

Solution

Identify the source of the
leak. Replace the gearbox
assembly. Do not attempt
to operate with low
lubricant levels.

Measure the backlash to
confirm it is out of
specification. If so,
schedule a replacement of
the PLN122-002 to restore
positional accuracy.

Power down and lock out
the machine. Check torque
on all mounting bolts.
Verify the motor is
securely coupled. Measure
backlash.

Disconnect the motor from
the gearbox and test the
motor independently. If
the motor runs fine, the
issue is with the gearbox
or the alignment. Re-
install per the guide;
replace gearbox if binding
persists.

Check that the attached
load is secure and
balanced. Verify torque on
all mounting bolts. If
vibration continues, use
analysis tools to diagnose
bearing condition.

Unit

kg

Hardened Steel (Gears), Anodized

Aluminum (Housing)

IP65

SE

122 x 122 x 195 mm

250 Nm
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