
When weld seams have to be durable but also 
practically invisible, automakers opt for laser brazing 

SEAM’S 
 PRETTY GOOD

by Yvonne Gürtler, director of automotive 
management, Trumpf 



Everybody is happy when there’s nothing 
to see: seams on the tailgate, water 
channel and vehicle roof must be durable 
but otherwise unnoticeable. That’s what 

automotive manufacturers and their customers 
want. Rippled and frayed seams are completely 
taboo, and perfect transitions are ideal. 

While welding usually has the upper hand in car 
body construction, it’s not good for parts that will 
be visible once the vehicle is finished. The process 
does not meet optical requirements – weld seams 
are too thick, rippled and frayed.

Laser brazing, on the other hand, has established 
itself in this area of automotive manufacturing 
because it can do what laser welding can’t: 
namely, produce durable seams that no one can 
see later.

Schematic of braze 
deposition done with a laser. 
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Other benefits of laser brazing 
include good gap bridging, low heat 

input and high seam durability.

http://www.laser-community.com/en/introduction-laser-soldering-for-beginners-in-automotive-industry-and-with-hot-dip-galvanized-metal-sheets/


MICRO-LEVEL BONDING
With laser brazing, a solid-state laser 
heats up the filler material – usually 
a copper-based wire – to more than 
900 degrees C or 1,652 degrees F and 
thus to above its melting point. The 
soft material is evenly distributed 
in the joint gap, it wets the base 
material and bonds the two mating 
parts together after it has cooled off. 
Thanks to the even outflow of the 
copper wire, the seam can hardly be 
seen later.  

To create nearly invisible, laser-brazed 
welds, automakers rely on Trumpf 
TruDisk lasers, the latest generation of 
diode-pumped fiber delivered lasers, to 
produce high-quality end results. This 
is especially apparent in automotive 
operations where continuous high power 
and good beam quality are required. Also 
beneficial for automakers is the ease in 
which the TruDisk’s laser light cable can 
be integrated into large-scale production 
lines where industrial robots and handling 
systems are the norm.  

Considering the high efficiency of diode-
pumped lasers, users see reductions 
in overall operating costs. And, their 
unmatched beam quality also grants 
users large working distances and narrow 
focusing optics. Overall, applications 
for the lasers reach far beyond brazing, 
including cutting, welding, remote 
welding, laser metal deposition and 
further surface treatments. 

EXPERT EQUIPMENT Laser brazing is different than laser 
welding because the base material 
is not melted by the laser beam, it 
is simply wet by the filler material, 
which delivers a micro-level bond 
between the two mating parts. This is 
a key factor because melting the two 
materials would increase corrodibility 
as well as reducing the optical 
quality of the seams, making them 
noticeable.   

It’s not just because of the attractive 
seams that automakers across the 
globe prefer laser brazing. Other 
benefits include good gap bridging, 
low heat input and high seam 
durability.

In tensile tests done on seams created 
with laser brazing, the base material is 
more likely to tear than the seam. That 
is due to the filler material – typically 
a CuSi3 wire. This wire has a melting 
temperature below that of steel and 
lends itself to filling the joint gap, 
and it is also very durable. Moreover, 
laser brazing is a fast process: OEMs 
currently work at a process speed 
between 1.8 m and 4 m per min. in 
standard applications. 

PROVEN METHOD, NEW 
CHALLENGE
Laser brazing has firmly established 
itself in the automotive industry. 
But new materials currently entail 
new challenges: hot-dip galvanized 
metal sheets are currently very 
popular in car body construction. In 
the foreseeable future, these will no 
doubt replace the electro-galvanized 
sheets used to date because they are 
more resistant to corrosion as well 
as being cheaper and more readily 
available worldwide.

However, the fact that hot-dip 
galvanizing is less uniform as a 
coating makes it harder to achieve 
the declared goal of laser brazing – 
namely a non-porous and spatter-free 
seam that is no longer visible after 
painting. A project team at Trumpf 
was tasked with finding a solution. For 
their testing, they used a 6-kW disk 
laser and adaptive laser processing 
optics with integrated seam tracking.

A special trick opened the door to the 
solution – shaping the laser beam. 
The developers divided it into three 
partial beams with different diameters 

With laser brazing, the two mating 
parts bond on a micro level.
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and powers. Small focal points play 
an important role in this context. They 
prepare the metal sheet by removing 
the zinc coating and preheating 
the base material. Everything then 
runs smoothly in the following 
brazing process, meaning the hot-dip 
galvanized sheet can be joined without 
any spatters and pores – at speeds of 
up to 4.5 m per min. at present.  

With laser brazing, the base material 
is not melted by the laser beam, but is, 
instead, wet by the filler material.

Seams on the tailgate, water channel 
and vehicle roof must be durable, but 
otherwise unnoticeable.

Thanks to the even outflow of the copper 
wire, the seam created by laser brazing 
can hardly be seen later.
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Laser brazing has established 
itself in automotive manufacturing 

because it can do what laser 
welding can’t: namely, produce 

durable seams that no one 
can see later.

http://www.us.trumpf.com/en.html

