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In the high-stakes world of commercial transportation and heavy-duty logistics, operational efficiency is the primary 

differentiator between profitability and loss. Among the most critical components contributing to this efficiency is the 

axle lift system. Specifically, the collaboration between VDL Weweler and SAF-Holland has produced industry-

leading solutions such as the Bolt-On® AL-460-II and the SAF Modulseries. These systems are engineered to

optimize vehicle performance, reduce environmental impact, and lower the Total Cost of Ownership (TCO) for fleet

operators.

The Evolution of Axle Lift Technology in Modern Logistics

Axle lift systems serve a dual purpose: they allow a trailer's axle to be raised when the vehicle is empty or lightly

loaded and lowered when carrying a full payload. This functionality is not merely a mechanical convenience but a

sophisticated engineering response to the dynamics of rolling resistance and tire friction. When an axle is lifted, the

vehicle transitions from a multi-axle configuration to a reduced-axle setup, significantly decreasing the contact area

between the tires and the road surface.

The VDL Weweler Bolt-On technology represents a paradigm shift from traditional welded axle lifts. By utilizing a 

bolting mechanism, manufacturers can offer more modular, serviceable, and adaptable suspension systems. This is 

particularly evident in the integration with the SAF Modulsuspension, a system renowned for its versatility and

robustness in both disc and drum brake configurations.

Core Concepts: The SAF Modul and VDL Weweler Synergy

The SAF Modul Steering Axle

The SAF Modul steering axle is a cornerstone of modern trailer architecture. It offers individual versatility, allowing 

for various air suspension series to be combined with multiple steered axle versions. The engineering focus here is 

on maneuverability and weight distribution. By integrating a steering axle within the SAF Modul framework,

operators can navigate tight urban environments or complex loading docks with reduced tire scrub—a common

issue where fixed axles are forced sideways during sharp turns.

The Bolt-On® Philosophy

Traditionally, axle lift components were welded directly to the chassis or suspension hangers. While secure, welding 

introduces heat-affected zones (HAZ) in the metal, potentially weakening the structural integrity of the high-tensile 

steel used in modern trailers. The Bolt-On® AL-460-IIand its counterparts (AL-476, AL-490-II) utilize high-strength

fasteners. This approach ensures:

•  Structural Integrity: No thermal stress is applied to the main suspension components.

•  Serviceability: Components can be replaced or retrofitted without the need for specialized welding equipment 

or structural certifications.

•  Corrosion Resistance: As noted in technical specifications, all parts are end-coated, providing a superior 

barrier against road salts and oxidation compared to post-weld painting.



Technical Breakdown: The AL Series Axle Lifts

The VDL Wewelercatalogue identifies several specialized lift models, each tailored to specific suspension

architectures. Understanding these distinctions is vital for engineering teams and fleet managers.

1. The AL-460-II: Optimized for SAF Modul

The AL-460-II is specifically developed for SAF Modul drum and disc brake systems, including the air suspension 

Serie M and Serie EO. Its primary engineering feat is the patented hook lift mechanism. This design provides a 

lightweight solution while maximizing ground clearance. In the lifted position, the AL-460-II ensures that the tires

are sufficiently elevated to avoid contact with uneven terrain, speed bumps, or ferry ramps, which is a common

failure point for inferior lift designs.

2. The AL-476: BPW Airlight II Compatibility

While SAF systems are prominent, the AL-476 caters to the BPW Airlight IIsuspension. This highlights the

modularity of VDL Weweler’s design philosophy. The AL-476 focuses on maintaining the lightweight profile of the

Airlight II while providing the robust lifting force required for heavy-duty BPW axles.

3. The AL-490-II: BPW ECO Air Compact

Designed for the BPW ECO Air Compact, the AL-490-II integrates seamlessly with the compact trailing arms of

the ECO Air system. It reflects the industry trend toward more compact, space-saving suspension designs that do

not sacrifice lift capacity or durability.

Engineering Analysis: Comparative Performance Matrix

To better understand the selection criteria for these systems, the following table evaluates the core models based

on their technical applications and brake system compatibility.



Lift Model Suspension Compatibility Brake System 
Compatibility

Key Mechanical Feature

AL-460-II SAF Modul (M & EO) Disc & Drum Patented Hook Lift; Bolt-On 
installation

AL-476 BPW Airlight II Disc & Drum Lightweight high-clearance 
design

AL-490-II BPW ECO Air Compact Disc Compact integration for 
space-saving

AL-478-II / AL-484-II Weweler MBS & MBS-W 
Range

Disc & Drum Double-sided lift for single 
leaf trailing arms

AL-495 Universal Rocker Axle Drum High-capacity lift for heavy-
duty rockers

Theoretical Framework: The Physics of Axle Lifting

The implementation of an axle lift system is governed by the principles of rolling resistance (F_rr) and normal 

force (N). The formula for rolling resistance is typically expressed as:

F_rr = C_rr * N

Where C_rr is the rolling resistance coefficient and N is the normal force (weight) acting on the tires. In a three-axle 

trailer, the total weight is distributed across six wheel-ends. When the trailer is empty, the normal force on each tire 

is low, but the C_rr remains constant for all six points of contact. By lifting the first axle, the N is redistributed to the 

remaining four tires. While the Nper tire increases, the total energy lost to tire deformation (the primary cause of

rolling resistance) is significantly reduced because there are 33% fewer contact patches generating friction.

Fuel Consumption and Environmental Impact

Data from technical studies suggests that lifting an unnecessary axle can reduce fuel consumption by 

approximately 3% to 5% during unladen journeys. In a fleet of 100 vehicles traveling 100,000 km annually, the 

cumulative reduction in diesel consumption—and consequently, CO2 emissions—is substantial. Furthermore, the 

reduction in tire wearis even more dramatic. Tires on a lifted axle experience zero wear, while the remaining tires

benefit from operating within their optimal temperature and load ranges.

Practical Implementation: Installation of Bolt-On Systems

The installation of a VDL Weweler Bolt-On axle lift like the AL-460-II requires precision and adherence to specific 

engineering protocols. Unlike welding, which requires structural inspection, bolting focuses on torque management

 and alignment.

Step-by-Step Integration Guide

1.  Preparation and Safety: Ensure the trailer is on a level surface and the air suspension is exhausted. Support 

the chassis with safety stands.

2.  Component Alignment: Position the AL-460-II brackets against the SAF Modul hanger. Because it is a "Bolt-

On" design, the holes in the lift bracket must align perfectly with the pre-drilled holes in the suspension frame.

3.  Fastening: Use only the high-tensile bolts provided by the manufacturer. Torque these bolts to the exact 



Newton-meter (Nm) specifications found in the Parts Catalogue or installation manual. Over-torquing can stretch 

the bolt beyond its elastic limit, while under-torquing can lead to vibration-induced loosening.

4.  Pneumatic Connection: Integrate the lift's air bellows into the trailer’s pneumatic circuit. This typically involves 

connecting to the Load Sensing Valve (LSV) or the Electronic Braking System (EBS). The EBS will signal the lift to 

lower automatically when the sensors detect a load increase above a calibrated threshold.

5.  Functional Testing: Cycle the lift several times to ensure the hook lift mechanism engages and disengages 

without obstruction. Verify that ground clearance meets the minimum requirement for the specific tire size (e.g., 

22.5").

Case Studies: Troubleshooting and Operational Challenges

Failure Mode: Insufficient Ground Clearance

In certain configurations, especially with low-profile tires or specific chassis heights, the lifted axle may not clear the 

ground sufficiently. Solution: The AL-460-II is designed with adjustable settings. Technicians must ensure the lift is 

matched to the specific trailing arm length and tire diameter. Using the AL-478-IIfor single-leaf trailing arms can

often resolve clearance issues in specialized trailer builds.

Operational Issue: Delayed Deployment

If an axle does not lower when the trailer is loaded, it poses a risk of overloading the remaining axles, leading to 

structural damage or legal penalties. Solution: This is often a pneumatic or sensor-related issue rather than a 

mechanical failure of the lift. Check the EBS parameters. Ensure the pressure-sensing valves are not contaminated 

by moisture or debris. The SAF Modul system requires clean, dry air to function at peak efficiency.

Mechanical Wear: Pivot Point Friction

While the Bolt-On system is robust, the pivot points of the lift arm are subject to high stress. Solution:Regular

lubrication (if applicable) and inspection of the pivot bushings are required. The "end-coated" nature of VDL

Weweler parts helps prevent rust from seizing these joints, but physical inspection remains a necessity during

annual maintenance cycles.

Advanced Features: The SAF Modul Versatility

The SAF Modul is not a static product; it is an ecosystem. When combined with steering axles, the complexity

increases. The steering version of the SAF Modul must interact with the axle lift in a way that ensures the steering

lock is centered and locked when the axle is in the raised position. This prevents the axle from oscillating or

"hunting" while elevated, which could cause instability at highway speeds.

Furthermore, the SAF-Holland partnership through distributors like IMS Limitedensures that these components

are part of a global support network. This availability of premium products and technical support is vital for

international hauliers who require consistent maintenance standards across different geographical regions.

The Future of Axle Management Systems

As the industry moves toward electrification and autonomous driving, axle lift systems will become even more 

integrated into the vehicle's central intelligence. We are seeing the rise of predictive axle management, where

GPS data and route topography inform the EBS when to lift or lower an axle to maximize energy recovery in

electric trailers or minimize drag on long descents.

The VDL Weweler and SAF-Holland collaboration continues to lead this space by focusing on the fundamentals: 



reducing weight, increasing durability through superior coating, and simplifying installation through the Bolt-On® 

method. By choosing systems like the AL-460-II, fleet operators are not just buying a mechanical part; they are

investing in a sophisticated tool for operational optimization.

The synergy between high-quality suspension modules and innovative lift mechanisms ensures that modern trailers

can meet the rigorous demands of 21st-century logistics. Whether it is through the patented hook design of the

AL-460-II or the versatile steering configurations of the SAF Modul, these technologies represent the pinnacle of

commercial vehicle engineering, driving the industry toward a more efficient and sustainable future.
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