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Industrial Robots for Inventory Management Tasks

How Manufacturers Use Robots for Inventory Management Tasks

Manufacturers use robots for inventory management applications to enhance efficiency, accuracy, and
speed in handling materials and tracking stock levels. Here’s how they implement robotic solutions in
various aspects of inventory management:

Automated Inventory Audits

e Process: Robots equipped with scanning technologies (e.g., RFID or barcode scanners) perform
regular inventory checks.

e Implementation:

o Autonomous Mobile Robots (AMRs) navigate through the warehouse, scanning items
and updating inventory records in real time.

o Benefits: Reduces the time and labour required for manual inventory counts and
minimizes errors, leading to more accurate stock levels.

Efficient Stock Retrieval

e Process: Robots facilitate the quick retrieval of inventory items for order fulfilments or
production needs.

e Implementation:

o Automated Guided Vehicles (AGVs) transport items from storage areas to packing or
production stations.

o Robotic Arms pick items from shelves or bins, preparing them for shipping or use in
manufacturing processes.

o Benefits: Speeds up the order fulfilments process and reduces the time spent locating
items, increasing overall productivity.
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Automated Storage Systems

e Process: Robots manage the storage and retrieval of items in warehouses, optimizing space and
inventory management.

e Implementation:

o Automated Storage and Retrieval Systems (AS/RS) utilize robotic systems to store
and retrieve items automatically based on demand.
o Items are placed in designated locations, and the system retrieves them as needed.

o Benefits: Maximizes storage capacity and efficiency while minimizing the risk of errors
in item handling.

Sorting and Classifying Inventory
e Process: Robots sortinventory items based on various criteria, such as size, type, or destination.
e Implementation:

o Sorting Robots use vision systems and sensors to categorize and direct items to
appropriate storage or processing locations.

o Benefits: Improves organization in warehouses, enhances accuracy in inventory
management, and speeds up processing times.

The Types of Robots Used for Die-Casting Applications

In inventory management applications, various types of robots are utilized to enhance efficiency,
accuracy, and speed in tracking and managing stock levels. Here are the key types of robots commonly
used:

e Autonomous Mobile Robots (AMRs)
e Automated Guided Vehicles (AGVs)
e Robotic Arms

e Inventory Scanning Robots

Autonomous Mobile Robots (AMRs)

e Description: AMRs can navigate complex environments using advanced sensors and mapping
technologies.

e Applications:
o Transporting inventory items throughout the warehouse.
o Conducting inventory audits by scanning items as they move.

e Benefits: Increases efficiency by automating item retrieval and transport, reducing manual
labour.

Automated Guided Vehicles (AGVs)

e Description: AGVs follow predefined paths to move goods within a facility, often using
magnetic strips or lasers for guidance.

e Applications:

o Moving pallets or containers of inventory between different areas.
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Benefits: Improves speed and reliability of material movement, reducing labour costs.

Robotic Arms
Description: Robotic arms are designed to perform specific tasks such as picking, sorting, and

[ ]
packing inventory items.

e Applications:
o Picking items from shelves for order fulfilment.
Sorting returned items for restocking or processing.

o
Benefits: Increases accuracy and speed in handling materials, reducing the likelihood of

[ ]
errors.

Inventory Scanning Robots
Description: These robots are equipped with sensors and cameras to scan barcodes or RFID

L]
tags for inventory tracking.

Applications:

L]
Conducting cycle counts and audits to ensure accurate inventory records.

O
Monitoring stock levels in real time.

o
Benefits: Enhances inventory accuracy and reduces manual counting efforts.
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Technical Specifications for Inventory Management

Autonomous Mobile Robots (AMRs)

Specification

Robot Type

Load Capacity

Navigation System
Operating Environment
Battery Life

Charging Method

Speed

Dimensions

User Interface
Communication Protocols
Safety Features

Payload Handling
Sensors

Integration Capabilities
Data Collection Method
Maintenance Requirements
Environmental Tolerance
Mobility Features

Control System

Details

Autonomous Mobile Robot (AMR)

100 kg to 1,500 kg

Lidar, Ultrasonic Sensors, Vision-based, Inertial Measurement Unit (IMU)
Indoor warehouses, distribution centers, manufacturing facilities

8 to 24 hours (depending on usage)

Automatic docking, wireless charging

Tm/sto 3 m/s

Varies, typically compact for narrow aisles; height around 1 m

Mobile App, Touchscreen, Web Interface

Wi-Fi, Bluetooth, Zighee

Collision Avoidance, Emergency Stop, Obstacle Detection, Safety Bumpers
Automatic load/unload capabilities

Cameras, Proximity Sensors, Weight Sensors, Laser Rangefinders

ERP, WMS, Inventory Management Systems

RFID Scanning, Barcode Scanning, Computer Vision

Regular software updates, battery maintenance, sensor calibration
Operating temperature: -10°C to 40°C; humidity: 10% to 90% non-condensing
Omni-directional wheels or tracked mobility for maneuverability

Centralized control system with real-time monitoring capabilities
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Automated Guided Vehicles (AGVs)

Y /177

Details

Automated Guided vehicle (AGV)

500 kg to 5,000 kg

Magnetic Tape, Laser Guidance, Vision-based, Inertial Measurement Unit (IMU)
Indoor warehouses, manufacturing facilities, distribution centers

8 to 12 hours {depending on usags]

Automatic docking, battery swap systems

Tm/fsto 2 m/s

Waries, typically compact to fit in narrow aisles; height around 1 m
Touchscreen, Remote Control, Mobile &pp

Wi-Fi, Bluetooth, Ethernet

Callision Avoidance, Emergency Stop, Safety Bumpers, Light Curtains
Manual or automatic load/unload capabilities

Laser Rangefinders, Proximity Sensors, Cameras

ERP, WMS, Inventory Management Systems

RFID Scanning, Barcode Scanning

Regulzar inspections, software updates, battery checks

Operating temperature: -10°C to 40°C; humidity: 10% to 90% non-candensing

Fixed routes, programmable paths; omni-directional wheels or tracked
mobility

Centralized control with real-time monitoning capabilities
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Robotic Arms
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Specification

Robot Type

Degrees of Freedom
Load Capacity

Reach

Payload Handling
Speed

Control System
Operating Environment
Sensors

Power Supply

Weight

Programming Languages
Safety Features
Material Compatibility
Integration Capabilities

Maintenance
Requirements

Environmental Tolerance

Maohility Features

Details

Articulated Robotic Arm

& to 7 degrees

0.5 kg to 2,500 kg

0.5 meters to 3.5 meters

Grippers, suction cups, specialized end-effectors

Up to 2 m/s (depends on application)

Programmable Logic Controller {PLC), Teach Pendant, Software Interface
Indoor manufacturing, clean reoms, laberatories

Force sensors, vision systems, proximity sensors

110%, 220V, or 400V AC

Varies; typically between 50 kg to 500 kg

Teach-in, Python, C++, proprietary software

Safety fences, emergency stop buttons, force limiters

Metals, plastics, ceramics, composites

Easily integrates with other automation systems, conveyor belts, and tooling

Reqular lubrication, software updates, calibration checks

Operating temperature: 0°C to 50°C; IF rating (e.g., |P54 for dust and water
resistance)

Stationary, mobile {on wheels or tracks for some models)
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Inventory Scanning Robots

Specification

Robot Type

Load Capacity
Mavigation System
Operating Environment
Battery Life

Charging Method
Speed

Dimensions

User Interface
Communication Protocols
Scanning Technology
Data Collection Method
Safety Features
Integration Capabilities

Sensors

Maintenance Requirements

Environmental Tolerance
Mobility Features

Software Compatibility

Details

nventory Scanning Robaot

Typically lightweight, designed for scanning rather than carrying loads
Lidar, Vision-based, SLAM {Simultaneocus Localization and Mapping)
ndoor warehouses, retail spaces, distribution centers

& to 16 hours (depending on usage)

Automatic docking, battery swap systems

Upto 1 m/fs

Compact design; height around 1 meter

Mobile &pp, Touchscreen, Remate Contral

Wi-Fi, Bluetooth, Ethernet

RFID, Barcode Scanning, Computer Visicon

Real-time inventory updates

Collision Avoidance, Emergency Stop, Light Indicators

ERP, WIS, Inventory Management Systems

Cameras, Proximity Sensors, Laser Rangefinders

Regular software updates, battery maintenance

Operating temperature: 0°C to 40°C; humidity: 10% to 90% non-condensing
Autonomous navigation for obstacle avoidance

Caompatible with inventory management software for data analysis




