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Introduction
Nd:YAG laser welding is often used in industry to 
obtain high quality joints. This however does not 
mean that monitoring or control of this process is 
common practice. A few commercial products are 
available but none of these systems can be used for 
monitoring the laser welding process of aluminium. 

Within the NIMR project Multivariable melt 
pool control for double spot laser welding a 
monitoring system is developed based on a CMOS 
camera which is suited for the observation of 
Nd:YAG laser welding of various materials, 
including aluminium, under different conditions.
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Performance
The current system uses a 10 W, 810 nm diode laser 
and a narrowband optical filter to achieve a 
sufficiently large S/N ratio. 

In figure 2 some examples of the resulting 
images using this monitoring system are displayed, 
together with an image without illumination.

The images illustrate that the system is 
applicable for the observation of single and double 
spot laser welding of aluminium, with and without 
cold wire feeding, using both a standard CMOS and 
a high speed camera. Spectroscopic measurements 
show that an optimized system will also function for 
laser welding of steel although this has not yet been 
tested. Current investigations also focus on the 
applicability for laser/MIG hybrid welding.

Figure 1: Overview of the new monitoring system. 
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Figure 2: Image quality of the monitoring system 
using different configurations compared to typical 
traditional monitoring system images.
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Image is mixture of reflected laser light and 
temperature radiation, making it difficult to interpret.
Only indirect information on welding process and 
quality.
Information depends strongly on material and 
process parameters.

Image contains only geometrical information, 
simplifying interpretation and FE model verification.
Direct information on the welding process and 
quality.
Information independent from material and welding 
parameters.

Image quality standard 
CMOS camera without 
illumination 
(single spot laser welding  
AA5182).

I m a g e  q u a l i t y  n e w  
monitoring system with 
high speed camera 
(single spot laser welding 
AA5182).

I m a g e  q u a l i t y  n e w  
monitoring system with 
standard CMOS camera 
(twin spot laser welding 
AA5182, with cold wire feeding).
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