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Adapt and Change 

 

 

 

 

 

Traditional AC welding users have proved reluctant to 

embrace the concept of adaptive welding but, with industry 

facing relentless cost reduction pressures, that could be 

about to change, says David Halford, Welding Product 

Manager of Bosch Rexroth. 

 

Adaptive welding remains a small proportion of the UK’s welding 

market, but its ability to improve the quality of weld and drive cost 

out of the manufacturing process could offer many manufacturers 

an alternative to traditional methods. 

 

AC resistance spot welding is still used in many of the UK’s most 

sophisticated manufacturing processes, most particularly in any 

metal sheet joining processes.  Examples of this include radiator 

and wire mesh manufacture.  It is also still widely used in the 

automotive manufacturing process. 
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However, as resistance spot welding users will know, the process 

is prone to weld disturbance.  This can include shunting, caused by 

alternative current paths leading to a loss of energy, bad fitting of 

sheets and also variations of coating and sheet thickness.   

Problems can also include deterioration of the condition of welding 

tips, inclusion of sealer and adhesives between the material, and 

problems attributable to wear of pneumatic cylinders which creates 

a variation in weld force affecting weld condition. 

What’s more, the issues surrounding resistance spot welding do 

not stop once the process is complete.  Quality checking is 

problematic and rests on two methods. 

 

Firstly, the ultrasonic inspection method which uses a hand-held 

probe device that emits ultrasonic waves to ascertain the size of 

the weld “nugget”.  However, the manual nature of the job can 

mean that individual operators obtain different results from the 

same weld.  Also the ultrasonic wave method is a highly skilled 

task which requires trained operators and a separate weld station, 

all of which adds cost to the process. 

 

The second method of checking quality is to take a proportion of 

the finished welds and manually open them up.  However, this 

method will only test selected spot welds and will not illustrate fully 

the quality of the weld.  Furthermore, this method will obviously 

result in an increased amount of scrapped parts which are 

generated during the quality checking process.   

 

The setting of weld parameters is crucial in obtaining a ‘good’ weld.  

Too much energy creates weld ‘splash’, whilst too little can easily 
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create a weld ‘failure’. Whilst disturbances during the weld can 

easily create a ‘splash’ the big fear for many users of resistance 

spot welding is going into the failure zone which, more often than 

not, will result in the recall of parts.  

 

The adaptive system can assist in the setting of weld parameters 

by giving far greater visibility in identifying the programs that are 

exhibiting “splash”.  It also allows for the setting of cooler weld 

conditions, with the operator being confident that if disturbances to 

the weld process do occur, the regulator will adapt accordingly thus 

preventing any weld failure.  A further benefit is that the initial 

cooler weld parameters use a lower heat with less energy 

consumed, which results in a production cost saving. 

 

For the reasons outlined, there is a slow but steady conversion to 

resistance spot welding adaptive systems which have the ability to 

correct many of the weld disturbances, during the course of the 

welding process. 

 

An adaptive welding system has the potential to offer far more 

control to a production process as it monitors the condition of the 

weld during the process every one millisecond.  This monitoring 

compensates for process disturbances by adjusting current and if 

applicable, weld time.  These adjustments optimise the weld 

process to ensure the correct energy is applied to all of the welds, 

which in turn will mean that the correct size weld “nugget” is 

achieved. 
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The vital component in the Rexroth adaptive welding system is the 

UI (voltage/current) regulator.  The regulator takes inputs from 

either the primary or secondary current, as well as a voltage tap on 

the electrodes.  Dynamic resistance during the weld is calculated 

from the sensed current and voltage. 

 

The UI regulator compares the values for the actual and reference 

resistance every millisecond.  If there are differences then the 

regulator adjusts the weld current accordingly.  For example, when 

the actual resistance is greater than the reference value the weld 

current will be reduced.   

 

At the end of the programmed weld time the regulator compares 

the weld energy with the energy for the reference weld and if 

necessary, the time may be increased.  The regulator ensures that 

the same amount of energy that was required to create the 

reference weld is inputted into all subsequent welds. 

Another key benefit is that a warning or error message can be 

communicated when a process limit has been exceeded.  The 

process can be halted until a technician or engineer intervenes to 

check the cause of the disturbance. The system also allows for the 

production of documentation from process data allowing for greater 

traceability of welded parts.  The system displays all the process-

critical parameters online in a diagram, enabling accurate 

visualisation of the process. 

 

Additional benefits also include a reduction in post-weld checks 

and a reduction in the number of test parts and time taken 

checking the weld condition.  In turn, this reduces production time 
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and cuts the number of personnel required at the manufacturing 

site. 

 

Early adopters have embraced adaptive welding as a method of 

ensuring good quality and driving cost out of the welding process, 

but it remains a small proportion of the total market. 

However, it is becoming increasingly clear that relentless 

production cost pressures are moving the market in the direction of 

adaptive welding, particularly amongst users of MFDC welding who 

are able to retrofit an adaptive welding module into their existing  

Rexroth MFDC weld control.  This method ensures that the cost of 

utilising an adaptive welding system is significantly reduced and 

there is less new technology to incorporate into existing processes. 

 

- Ends –  
 
 

Editor’s Notes: 

Bosch Rexroth AG is one of the world’s leading specialists in the field of drive 

and control technologies. Under the brand name of Rexroth the company 

supplies more than 500,000 customers with tailored solutions for driving, 

controlling and moving. Bosch Rexroth is a partner for industrial applications and 

factory automation, mobile applications and using renewable energies. As The 

Drive & Control Company, Bosch Rexroth develops, produces and sells 

components and systems in more than 80 countries. In 2009 Bosch Rexroth part 

of the Bosch Group, achieved sales of around 4.1 billion Euro with 34,200 

employees. 
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For further information please contact: 

Roger Benton, Bosch Rexroth 

Tel:  +44 (0) 1480 478844 
Fax:  +44 (0) 1480 470789 
E-mail:  Roger.Benton@boschrexroth.co.uk  
Address: 15 Cromwell Road, St. Neots, Cambs, PE19 2ES 
Internet: www.boschrexroth.co.uk  
 
 
For press enquiries please contact: 
 
Tom Leatherbarrow or Rose Kilby at Willoughby PR  
Tel:  +44 (0) 121 456 3004 
Fax:  +44 (0) 121 456 9300 
E-mail:  toml@willoughby-pr.co.uk or rosek@willoughby-pr.co.uk 
Address: 43 Calthorpe Road, Edgbaston, Birmingham. B15 1TS 
Internet: www.willoughby-pr.co.uk   
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