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Depending on the 
diameter of the piston, the 
welding process can take 
40 to 45 seconds and reach 
temperatures as high as 
1300°C!

Just to complicate this 
a little further, this is two 
welding processes at the same 
time. If these components and 
the welding process are not 
correct, the piston will fail 
the next quality inspection 
and you have created another 
expensive piece of scrap 
metal.

After passing the 
inspection process the 
bottom of the pin bosses 
are machined and the rough 
piston is laser marked for 
identification.

The rough piston is then 
fixtured, and the finished 
machining processes begin. 
Through a series of rotating 
machine heads and cutting 
tools the outside diameter, 
ring lands (grooves) and 
piston crown are all 
completed in a matter of 
minutes. 

The next inspection 
process digitally checks the 
skirt diameter, ring land 
diameters and root depth of 
the ring grooves, the crown 
height and profile. Electronic 
gauges assure accuracy 
and consistency to each 
specification. There is no 
“guess” work here, the piston 
either passes all parameters 
or it fails. The manufacturing 
process must be able to 
produce consistent results, 
or the process is flawed and 
useless. 

the wizardry of making welded steel pistons
BY steve scott

If the inner and outer weld are not correct, the piston will fail the next quality inspection.

The bottom of the pin bosses are 
machined and the rough piston is 
laser marked for identification.

Through a series 
of rotating 
machine heads 
and cutting 
tools the outside 
diameter, ring 
lands (grooves) 
and piston crown 
are all completed 
in a matter of 
minutes. 

(continued)



92 APR-JUN 2023	 engineprofessional.com

the wizardry of making welded steel pistons
BY steve scott

Piston profiles have different 
shapes that can only be determined 
with precise computer aided 
measurement equipment and 
processes. For example, the outside 
diameter of the crown can be 
machined differently than the 
landings below it, and the landing 
between the rings may be machined 
at varying angles. Also, most newer 
piston skirts are barrel shaped, 
where some older designs may have 
been tapered. The introduction of 
steel material (crowns and pistons) 
has allowed for much tighter 
clearances between the piston 
and cylinder wall due to far less 
thermal expansion compared to 
aluminum. 

Having passed each of the 
inspection stages the piston is now 
nearing the final machining phases. 
The retainer (circlip) grooves are 
machined and verified.

The last step in the machining 
process, and arguably the most 








