


Laser-Processable Molding Compounds
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Laser-Processable Semifinished Products

1)	 =	 Produced by Nd:YAG laser (1064 nm)		
2)	 =	 Product with relatively high tracking resistance			
					   
HDT	 =	 Heat deflection temperature, Method B, 0.45 Mpa		  HI	 =	 increased impact strength
C	 =	 Contrast, depends on the luminance of the color		  GF	 =	 glass fiber content
LV	 =	 low viscosity					     P	 =	 plasticized
MV	 =	 medium viscosity					     CF	 =	 carbon fiber content
HV	 =	 high viscosity					     FC	 =	 filler mix of equal parts of graphite, carbon 
fibers, and PTFE
FR	 =	 contains flame retardant
N	 =	 no break
P	 =	 partial break
C	 =	 complete break			 

In addition to the compounds listed above, other variants, such as compounds of the VESTAMID® E Series (PEBA), can be supplied in laser-processable form.
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Environmental Aspects

Emissions

In industrial laser systems, the small amounts of gase-
ous decomposition products that can be generated by 
the heat developed during laser-processing are drawn 
off by exhaust systems. The high efficiency achieved 
through the use of special additives in laser-pro-
cessable molding compounds from Evonik makes the 
processes even more eco-friendly. The advantage is 
obvious: if the required contrast or fusion is achieved 
with less laser energy, fewer decomposition products 
are generated.

Recycling

All the laser-processable industrial plastics from Evo-
nik listed here can be recycled without any problem. 
Sprues and unmarked moldings can be returned 
directly to the primary process as regrind. Only recy-
cled materials from parts already marked should be 
used for a secondary application, due to their possible 
discoloration.

Quality
The High Performance Polymers Business Line 
of Evonik is EN ISO 9001:2000 and ISO/TS 
16949:2002 certified, and therefore formally 
recognized as a reliable supplier.

Our products set high quality standards in the market. 
We offer you customized solutions specially tailored 
to your requirements profile.
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Future Prospects

Wear resistance and protection against forgery are 
aspects that will promote the spread of laser-marking 
systems. Whether for product liability or future 
recycling of finished parts, laser-inscribed quality-
relevant or production data leave no doubt as to the 
origin of a molding. Producer, production dates, 
machine numbers, and material batches can all be 
easily recorded.

For very small part geometries, the compact data 
matrix code (DMC) is the ideal solution; with the 
ongoing miniaturization of components, this will 
be the data code of the future. It encodes the data in 
the matrix both horizontally and vertically, so that 
thousands of items of information can be recorded on 
the smallest surfaces. In addition it is possible to mark 
data in private mode, which can be read only with the 
correct access authorization.

The use of the laser-marking and data matrix code 
technologies on suitable materials from our product 
range (see the tables on pages 40 to 42) allows 
product identification with an extremely high degree 
of security which practically eliminates the risk of 
substitution errors.

Laser-welding of polymers is still a relatively new joi-
ning technique. But in a number of sectors it is already 
well on the way to replacing conventional joining 
process such as ultrasound, vibration, mirror, and hot 

gas welding, sealing technology, and adhesion.
Compared with conventional methods, however, 
laser-welding currently involves significantly higher 
investment costs.
In medical engineering, a particle- and emission-free 
working environment is very important. Medical 
sensors consist of components that are getting 
increasingly smaller, with complex joint geometries. 
The flexibility and speed with which even compli-
cated weld seams can be produced and high quality 
standards are the outstanding properties of the laser-
welding process.

Similar observations apply for electrical engineering. 
Tiny housings for fully encapsulated miniature relays 
and electronic components must be laser-welded 
because only this method ensures clean processing 
without generating particles that interfere with the 
mechanics or electronics.

In the automotive industry, headlamp and rear lamp 
casings are already being laser-welded. The partially 
three-dimensional geometries do not permit of any 
other joining technique. 

With the increasing use of plastics in automotive con-
struction, new, fast, and flexible joining techniques 
are required that also meet the highest quality stan-
dards. No other joining technique currently satisfies 
these requirements as well as laser-welding.
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Classes of Lasers

Laser devices are divided into classes depending on the 
biological effects of the laser radiation. Specification of 
the limit values up to which no damage is expected is 
of major importance for nationally and internationally 
defined laser classes. In addition to the U.S. ANSI stan-
dard, the International Commission on Non-Ionizing 
Radiation Protection has published limit values in the 
spectral region between 400 and 1400 nm.

The limits are defined primarily in terms of thermal 
power and non-ionizing radiation. Due to the optical 
focusing properties of the eye, the hazard increases 
in the visible spectral range. In the invisible range, 
there is an adjacent region in which the eye is still well 
focused and transparent.

DIN EN 60825-1 Classification
Lasers are divided into equipment classes depending 
on the hazard to humans. The DIN EN 60825-1 classi-
fication is specified by the manufacturer. (The old DIN 
VDI 0837 classification may no longer be used for new 
lasers.)

Laser Class Description

Laser Classes 

Fig. 43: Laser safety classes as defined in DIN EN 60825-1

*) Note on laser classes 2 and 2M: Scientific studies (at the FH in Cologne) have shown that the blink reflex (which occurs within 
0.25 s; longer exposure damages the eye) occurred in less than 20 percent of the test subjects. The existence of the blink reflex for 
protecting the eye should not therefore be taken for granted. If laser radiation of class 2 or 2M enters the eye, the eyes should be 
deliberately closed or immediately averted. It must also be noted that the blink reflex occurs only with visible light. Laser radiation in 
the infrared range, for example, does not cause blinking because the radiation is not detected by the eye. Special care must therefore 
be exercised with invisible laser radiation.
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This information and all further technical 
advice is based on our present knowledge 
and experience. However, it implies no 
liability or other legal responsibility on 
our part, including with regard to existing 
third party intellectual property rights, 
especially patent rights. In particular, no 
warranty, whether express or implied, 
or guarantee of product properties in the 
legal sense is intended or implied. We 
reserve the right to make any changes 
according to technological progress or 
further developments. The customer 
is not released from the obligation to 
conduct careful inspection and testing 
of incoming goods. Performance of 
the product described herein should 
be verified by testing, which should be 
carried out only by qualified experts in 
the sole responsibility of a customer. 
Reference to trade names used by other 
companies is neither a recommendation, 
nor does it imply that similar products 
could not be used.

(April 2008)
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