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the company
Bmax is the global leading provider of advanced metal processing  

solutions using pulsed power.

Represented in multiple sites worldwide, our headquarters in Toulouse, France 

also facilitates the company’s R&D and production engineering teams with over 

50 employees on site and a wide range of Magnetic Pulse systems.

Bmax was created  by passionate industry veterens and physisists bringing 

decades of practical expertise and research to the forming, welding and  

crimping domains. Large teams are dedicated to the different activities, from 

core research to system installation and customer support. 

Bmax is the first and only, full One-Stop-Shop for industrial grade Magnetic Pulse 

solutions.

FACILITIES / CAPABILITIES: 

Leveraging on its assets, Bmax occupies a state-of-the-art 3000m2 facility with 

the capacity to provide a large range of metal processing solutions from initial 

concepting to commercially viable products. 

• In-house systems, ranging from 5Kj to 2Mj with variable frequencies.
• Forming capabilities of up to 1500mmX1500mm with expansion 
 options
• A fully equipped machining shop including CNC
• Welding, Forming, Crimping and Expansion workstations
• A wide range of off the shelf coils for all applications
• In house metallurgical laboratory and precise measurement  
 capabilities
• Simulation tools and powerful simulation stations (32 processors) 
• In-house production capacity (welding and forming)

Bmax is a leading provider 

of industrial grade Magnetic 

Pulse and Electro-hydraulic 

systems

TOULOUSE FACILITY



our offering
Bmax offers fully automated and manual systems  

for commercial production

All systems are off the shelf and fully industrial, proven in customers’ 
production sites for millions of cycles. If required, Bmax offers customized  
systems according to specific products needs or integration into production 
lines. All models include and optional in-line quality assurance system to make 
sure your 10 millionth product will be identical to your first.

Bmax’s two product lines share our unique architecture and core components. 
The lines differ by their frequency (pulse duration) and power levels; a modular 
approach offers an option of expanding the system within the product line with 
minimal effort and cost, adding basic energy modules and using an expandable 
form factor. In order to adjust the operating power and frequency, the  
customer is given the ability to use each module separately, without  disconnecting 
cables.

Our systems consist of a Generator, a separate or integrated Control cabinet 
depending on size, and a work station. The work station can be a stand-alone 
unit or be integrated into the customer’s unit. Small systems are comprised of a 
single unit with an integrated control function. Bmax boasts an extremely small 
footprint, volume and power consumption.

Bmax offers a variety of auxiliary equipment for all processes, all specially  
designed per process. Different size press units for forming , flexible Welding 
units for flat or tubular elements, Expansion and Crimping units – all offered off 
the shelf, including many modification options.

Bmax’s wide range of transformers and coil models ensure that your product  
specifications are met with the best suited solution. 

Bmax can also produce industrial parts for customers by using  its own in-house 
manufacturing systems.

NEW MACHINE LINE 2012-13 - 50kj

All systems are off the shelf 

and fully industrial
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the technology
Bmax is the global leading provider of advanced metal processing  

solutions using pulsed power.

CORE TECHNOLOGY:
Bmax’s core technology is based on the discharge of stored electrical energy in 
an ultra short interval. This instant energy burst is converted into mechanical 
shockwaves or electromagnetic fields generating extreme deformation speeds 
in metal.
Compressing the stored energy (up to 2Mj) into a discharge of a few microseconds 
can be utilized in two main ways: 
1. Creating a pulsed magnetic field to accelerate metal to ultra-high speeds 
2. Generating an arc by breakdown in water to form high speed shockwaves 

Bmax has four main processes for metal fabrication, using its unique technology. 
All methods are characterized by high speed deformation up to 1000m/s. 

MAGNETIC PULSE SYSTEMS CAN BE USED TO PERFORM THE 
FOLLOWING PRODUCT FAMILIES:

1. FORMING - sheet metal or 3 dimensional shapes (tubes)
2. WELDING  - solid state cold welding, using principles from explosive  
  welding 
3. CRIMPING  - metal over metal, plastic, ceramics, composites etc.
4. EXPANSION  - creating extreme mechanical joints by locking a metal  
  element into a shaped groove 

High Repeatability and Cost Efficiency due to 

generic stability of Bmax’s core technology.

Higher Production rate: Process time is extre-

mely short. Handling is the bottleneck 

Better Yield : Process stability eliminate 

failures and re-working of workpiece

Lower cost of ownership: Lower energy 

consumption. Smaller footprint. Lower cost, 

better quality 

Green and clean: No Heat, No Smoke, No 

Sparks, No Oil, No Detergents 



Magnetic Pulse
 Forming (MPF)

MPF uses the magnetic induction effect. A coil is placed near a metallic  
work-piece and pulsed via the discharge of pre-stored electrical energy. 
A magnetic field is therefore generated between the coil and the work-piece, creating an 
eddy current and a repulsive magnetic pressure on the work-piece that is proportional 
to the magnetic flux density squared.  
The magnetic pressure pulse accelerates the work-piece to ultra high velocity.  
This kinetic energy drives the material into the die, causing forming on impact.

COMPETITIVE ADVANTAGES
 
- Even material distribution
- No spring back 
- Higher formability 
- Complex shapes possible with very fine details and sharp corners
- Only one sided die is needed : 1 Bmax system can replace a heavy 4-5 step 
 press system needed on a production line to produce 1 part.
- Cutting and perforating within same process 
- Clean process and high quality surface finish of part
- Can be combined with any other forming technology

Less chance of tears due to friction as no contact comes between tool and part
Process can be applied to low conductive materialsExamples of parts made by MP Forming
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Electro-hydraulic
Forming (EHF)

The electro-hydraulic 

process allows the forming 

of parts of up to a few 

square meters in size

Electro-hydraulic Forming is an unconventional process that has only recently 
been made available on an industrial scale. Due to years of conclusive research 
and development at Bmax, industrial grade systems are offered today off the 
shelf and at varying energy outputs.

Electro-hydraulic Forming is based on ultra-high speed deformation of metal  
using shockwaves in water. It is generated by an electric arc, discharged into the 
liquid , converting electrical energy into mechanical energy to drive the metallic 
work piece into visco-plastic phase, enabling forming of complex forms at high 
speeds in cold conditions.

The sub-second process is not limited by size as an array of electrodes can be 
placed over a large work piece, using a one sided die to create complex shapes 
and fine details. 

 ADVANTAGES : 

- A Single step process VS progressive stamping
- Fine details and sharp lines can be easily formed
- Forming of male and female shapes (negative and positive) 
- Only one sided die is required
- Extremely deep forming, much more than in conventional stamping
- Even distribution and higher strength of thin material
- Extremely fast
- Equipment has small footprint
- No need for a press – the Forming chamber is a self-balanced system



Magnetic Pulse
 Welding (MPW)

MAGNETIC PULSE WELDING (MPW) uses electromagnetically generated 

forces to create a solid state cold weld between two parts at room temperature.  

This weld is completed in microseconds and is stronger than the base metals 

(similar or dissimilar) joined. No heat, filler materials or gases are required.

BASIC PRINCIPLE : 

A high current is discharged through a coil creating an induced eddy current 

in the conductive workpiece. The created induced current and magnetic fields 

repel the workpiece from the coil forcing it to move away at an extremely high 

speed pushing the metal into a liquid viscoplastic state far beyond its normal 

yield strength. In the right setting (correct velocity, correct angle of impact) the 

surface layers at the collision point will result in a weld. The heating up and the 

cooling down of the welded parts are done quasi-instantaneously so that the 

crystallographic structure of the materials is not altered.

Examples of parts made by MP Welding
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MPW benefits

All these advantages 

translate into significantly 

lower costs and much 

higher quality and 

productivity

Torque test : MPW joints are stronger than 
parent material. Above : Aluminium / Steel 
drive shaft weld - 

- Allows designs previously not possible. 

- High-speed: - A typical pulse lasts from 10 to 100µs. 

 Generally the main time limitation is the loading and unloading

- High repeatability

- Reliable and well suited to high volume production: 

 MTBF from 5-1 million welds

- Many welding combinations possible using dissimilar metals

- Cold Weld, no heat affected zone – The parts can be easily handled right

 after the process

- No need for filler materials 

- Green process: no heat, no sparks, no smoke, no radiation

- Clean process: no pre or post weld cleaning

- High quality, very aesthetic and cleaner interface

- Maintains mechanical strength: typical joints are stronger than the 

 parent material. 

- High precision: single micron precision obtainable by adjustment of

 magnetic field

- No distortion

- No corrosion development in the welding area MPW TIG

Homogenous Weld : 
MPW compared to TIG welding 



Magnetic Pulse
 Crimping and Expansion

Using the principles of Magnetic Pulse Forming & Welding Bmax can shrink or expand 
elements and enable new designs with extreme mechanical properties, previously 
not possible, . Hermetic or non-hermetic crimping, swaging or assembling of parts is 
possible.

Typical industrial applications of Magnetic Pulse Crimping (MPC) are cables and tube 
connections in the automotive, aerospace, electronic and electrical components and 
nuclear power industries…
MPC is a technical and economic alternative to mechanical crimping processes.  
The MP Crimp is more uniform with no radial nor longitudinal misalignment. Mechanical 
joining is made possible, eliminating the need for adhesives, riveting and welding.

MPC is not limited to soft alloy structures. High-strength steel parts can also be 
processed. It enables a wide range of assemblies: metal to polymer, composite, 
ceramic, cast metal, glass. 

For cable crimping applications, zero clearness and maximum contact area provide 
higher conductivity, thermal transfer and heat-shock resistance. The electrical resistance 
of MPC crimped cable connectors is typically 50% lower than of those produced by 
mechanical crimping.
A special feature of the MPC is its ability to compress almost any tubular cross-sections 
(round, elliptical, rectangular…).
Additionally, MPC crimping requires minimal set-up times between different workpiece 
geometries and offers excellent repeatability.

Commercial products made by MP Crimping + 
Expansion
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