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In the global landscape of aerial work platforms (AWPs), Aichi Corporation stands as a pinnacle of engineering 

reliability and safety. Among its diverse fleet, the Aichi SH140 Truck Mounted Manliftand its siblings, such as the

SH138 and SH145, represent a sophisticated fusion of mobile truck capabilities and high-reach precision. For fleet

managers, service technicians, and operators, understanding the intricacies of these machines is not merely a

matter of efficiency but a critical safety mandate. This guide provides an exhaustive technical deep dive into the SH

series, focusing on the SH140 model, its monitoring systems, maintenance protocols, and the essential role of

technical documentation.

Overview of the Aichi SH Series Engineering Philosophy

Aichi’s design philosophy centers on the integration of robust mechanical structures with advanced electronic 

monitoring. The SH series, particularly the SH140, is designed for urban and infrastructure maintenance where

mobility is paramount. Unlike crawler-type platforms (such as the SR18A or SR21A series), truck-mounted units

must balance the center of gravity of the vehicle with the dynamic loads of the boom extension.

The SH140 typically offers a working height in the 14-meter range, catering to utility work, street lighting, and 

facade maintenance. The technical architecture relies on a multi-stage telescopic boom, hydraulic outriggers for 

stabilization, and the proprietary AMCS (Aichi Monitoring and Control System). This system acts as the "brain"

of the unit, ensuring that the machine operates within its structural and stability envelopes.

Core Mechanical Components

The SH140 is comprised of several high-stress subsystems that require precise synchronization:

•  Telescopic Boom Assembly: Constructed from high-tensile steel, the boom utilizes hydraulic cylinders and 

internal cable tracks to extend and retract.

•  Slew Ring and Turret: The rotation mechanism allows for continuous or limited 360-degree orientation, driven 

by a hydraulic motor and planetary gearbox.

•  Stabilization System: Hydraulic outriggers (H-type or A-type) are critical for providing a wider footprint, 

transferring the load from the truck chassis to the ground.

•  Platform/Bucket: Often insulated for utility work, the platform includes leveling cylinders to keep the operator 

horizontal regardless of boom angle.

The Technical Role of Documentation: Manuals and Catalogs

For a Senior Technical Writer, documentation is the most vital tool in a technician's kit. The Aichi SH140 data

reveals several distinct types of documentation required for the lifecycle of the machine:

1. Operator’s Manual

The operator's manual is a regulatory requirement and the primary guide for safe usage. It details the Load Chart,

which is the most critical document for an operator. The load chart defines the safe working radius based on the

weight in the basket. For the SH140, ignoring these limits will trigger the AMCS system, often resulting in a full

system lockout for safety.



2. Parts Manual Catalog

As noted in technical datasets, the parts catalog for the SH140 contains detailed exploded diagrams. For

example, the SH138 catalog (a close relative of the SH140) features approximately 70 group lists and diagrams.

These catalogs are essential for identifying precise part numbers for O-rings, hydraulic seals, and electronic

sensors, ensuring that replacements meet OEM specifications to maintain machine integrity.

3. Service and Workshop Manuals

While the operator's manual focuses on "how to use," the service manual focuses on "how to fix." This includes 

hydraulic circuit diagrams, electrical schematics for the AMCS, and torque specifications for critical bolts such as 

those on the slew ring. For models like the SR18A / ISR60, these manuals provide the specific calibration values

for pressure relief valves, which are vital for preventing structural overstress.

In-Depth Analysis: The AMCS (Aichi Monitoring and Control System)

One of the most complex aspects of the Aichi SH140 is the AMCS. This electronic watchdog monitors various

inputs to prevent a "tip-over" condition. Technical reports frequently mention issues where the AMCS stops the

boom in mid-air. This is rarely a failure of the mechanical system but rather a safety intervention or a sensor

calibration error.

How the AMCS Functions

The system utilizes a series of transducers and switches:

•  Length Transducer: Measures how far the boom is extended via a draw-wire sensor.

•  Angle Transducer: Uses an inclinometer to determine the boom's elevation relative to the horizon.

•  Pressure Transducers: Located in the lift cylinders to calculate the actual load being lifted.

•  Outrigger Interlocks: Limit switches that ensure the boom cannot be moved unless the stabilizers are fully 

deployed and have weight on them.

Mathematical Logic of Stability

The AMCS calculates the Overturning Moment ($M_o$) and compares it to the Restoring Moment ($M_r$). The

fundamental equation governing the system logic is:

Stability Factor = M_r / M_o

Where $M_o$ is the sum of the weight of the boom, the platform, and the wind load, multiplied by their respective

distances from the fulcrum (the outriggers). If the Stability Factor drops below a predefined safety threshold (often

1.1 or 1.2), the AMCS interrupts the "Boom Out" and "Boom Down" functions, allowing only "Boom In" and "Boom

Up" to return the machine to a safe state.

Technical Comparison: SH Series vs. SR Crawler Series

Understanding the difference between truck-mounted SH models and crawler-mounted SR models is essential for

selecting the right equipment for a job site.



Feature Aichi SH140 (Truck 
Mounted)

Aichi SR18A (Crawler 
Type)

Aichi SH138 (Truck 
Mounted)

Mobility High (Highway Speed) Low (Site Only) High (Highway Speed)

Working Height ~14.0m ~18.0m ~13.8m

Platform Capacity 200kg - 250kg 227kg - 250kg 200kg

Stabilization Hydraulic Outriggers Fixed Crawler Base Hydraulic Outriggers

Primary Application Utility, Telecom, Urban Construction, Rough 
Terrain

Light Utility, Street Lights

Control System AMCS (Load Sensing) Direct Hydraulic / Electric AMCS (Load Sensing)

Hydraulic System Architecture and Maintenance

The SH140 relies on a Load Sensing (LS) Hydraulic System. This system is designed to provide only the flow

and pressure required by the function being used, which reduces heat buildup and improves fuel efficiency of the

truck engine (via the PTO - Power Take-Off).

Key Hydraulic Components

1.  PTO and Main Pump: The truck's transmission drives a gear or piston pump that provides the primary 

hydraulic flow.

2.  Proportional Control Valves: These valves allow the operator to control the speed of the boom movements. A 

common point of failure is the solenoid coil within these valves, which can burn out or become clogged with 

contaminated oil.

3.  Holding Valves (Counterbalance Valves): These are safety valves mounted directly to the cylinders. They 

prevent the boom from collapsing in the event of a hydraulic hose failure.

Maintenance Checklist for Hydraulics

•  Oil Sampling: Perform every 500 hours to check for metal shavings (indicating pump/motor wear) and water 

contamination.

•  Filter Replacement: Change high-pressure and return-line filters annually.

•  Hose Inspection: Look for "weeping" at the crimps and UV degradation of the outer sheath. In the SH140, 

hoses inside the boom are subject to constant flexing.

Practical Field Guide: Operating the SH140 Safely

Technical mastery requires adherence to rigorous field procedures. Before every shift, the operator must perform a

"walk-around" inspection.

Step-by-Step Pre-Operational Inspection

1.  Visual Structural Check: Inspect the boom for cracks in welds, especially near the pivot pins. Check the 

bucket for structural integrity and insulation damage.

2.  Fluid Levels: Verify hydraulic oil levels and truck engine fluids.

3.  Function Test: Operate the machine from the ground controls first. Test the emergency stop buttons at both 

the ground and platform stations.



4.  AMCS Verification: Check the display for any error codes. Ensure the "Outrigger Set" light is illuminated.

5.  Emergency Descent: Verify the operation of the manual emergency pump or DC auxiliary pump. This is 

critical for retrieving an operator if the truck engine fails.

Case Study: Troubleshooting AMCS Intermittent Stops

A common issue reported in technical forums for the Aichi SH140 involves the boom stopping intermittently during

extension. A technical analysis usually reveals one of three culprits:

•  Corroded Harness Connections: Since these machines are truck-mounted and exposed to road salt and 

weather, the wiring harness at the base of the boom often develops high resistance due to corrosion. This drops 

the voltage to the sensors, causing the AMCS to misread the boom position and trigger a safety stop.

•  Length Sensor Tension: The draw-wire in the length sensor must have specific tension. If the wire sags, the 

measured length will be incorrect, leading to a "Logic Error" in the AMCS.

•  Hydraulic Pressure Spikes: If the load-sensing pump is not calibrated correctly, a sudden pressure spike 

during boom movement can be interpreted by the AMCS as a "Load Overload" event.

Safety Standards and Regulatory Compliance

The Aichi SH series is engineered to meet global standards such as ANSI A92.2 (in the US) and EN 280(in

Europe). Compliance involves rigorous stability testing where the machine is placed on a slope and loaded to 125%

of its rated capacity. For technicians, maintaining this compliance means that any part replaced must be an OEM

Aichi part or an exact equivalent approved by a Professional Engineer (PE).

The Role of the Annual Inspection

Every 12 months, the SH140 must undergo a thorough inspection by a qualified mechanic. This includes:

•  Non-Destructive Testing (NDT): Using dye penetrant or magnetic particle testing on critical load-bearing welds.

•  Drift Testing: Measuring if the boom or outriggers "creep" over time, which would indicate internal seal 

leakage in the cylinders.

•  Pressure Calibration: Using calibrated gauges to ensure the main relief valve is set to the manufacturer’s 

specification (e.g., 210 bar).

Future-Proofing Aichi Fleet Management

As the industry moves toward Industry 4.0, Aichi is integrating more telematics into their systems. Modern versions

of the SH series may include remote diagnostics, allowing technicians to view AMCS error codes via a web portal

before even arriving at the machine. Understanding the digital footprint of the SH140 is now as important as

understanding its hydraulic circuits.

Effective management of an Aichi SH140 requires a holistic approach that combines the rigorous use of parts

manuals for maintenance, a deep understanding of the electronic AMCS logic for troubleshooting, and a

commitment to daily safety protocols. By treating the documentation as a living part of the machine, operators and

technicians ensure the longevity and safety of one of the most reliable manlifts in the industry.

The convergence of mechanical strength and electronic precision in the SH140 makes it a cornerstone of utility

work. However, that precision demands a higher standard of technical literacy. Whether it is interpreting the 11

diagrams of an SH140 parts catalog or calibrating an angle sensor, the details matter. In the world of high-reach

equipment, technical accuracy is the only path to operational excellence.
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