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The Italian company BTicino is an 
international leader in the design and 
production of devices for electrical in-
stallations. By using Rapid Manufactur-
ing to manufacture injection moulding 
tools with conformal cooling channels 
in CoCr, they have been able to improve 
productivity, reduce cycle time and re-
duce production cost. By optimizing the 
cooling system they have also improved 
the quality of the produced parts.

BACKGROUND
Th e Italian company BTicino 
(www.bticino.com), an interna-
tional leader in the design and 
production of devices for electri-
cal installations, uses a large 
number of injection moulding 
tools in their production of 
plastic parts. Many of these tool 
inserts are bought from external 
toolmakers, but they also have a 
workshop where they manufac-
ture their own tools. 
 As part of their eff orts to im-
prove productivity and product 
quality they have been looking 
for ways to make more effi  cient 
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tools with conformal cooling channels. Th ey 
have therefore tested diff erent Rapid Manu-
facturing methods and materials to make 
such tools, oft en with promising results. 
 However, a common limitation for 
these tools has been that they are not able 
to sustain the wear and tear from the high 
production volumes typical for BTicino. 
Many of BTicino’s products are produced in 
millions annually.
 Th e possibility to make tools in Cobalt 
Chrome, a material with excellent wear and 
corrosion resistance properties, therefore 

off ered Bticino the opportu-
nity to manufacture tools with 
the geometrical freedom and 
longevity that they require.

ANALYSIS OF THE TOOL
Two other companies came on 
board to assist BTicino with 
their project; ProtoCast (www.
protocast.it), an engineering 
company with Rapid Manufac-
turing expertise and equipment, 
and Area3 (www.area3engi-
neering.it), an engineering 
and consulting company with 
expertise within simulation.
Th e product chosen for the 

project was a BTicino light switch in ABS 
plastic, with a current production volume of 
1 million pieces per year.

Th e fi rst step was to analyse the perfor-
mance of the (conventional) tool that was 
used to produce this part, by studying its 
thermal distribution in order to fi nd a 
baseline for the effi  ciency of an improved 
cooling system.

BTicino light switch, 
in ABS plastic.

Cobalt Chrome tools with conformal 
cooling channels, in production in 
injection moulding machines at BTicino.
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A simulation showed an uneven temperature 
distribution  in the tool and the part, indicat-
ing that the standard confi guration of the 
cooling channels left  room for improvement.

Simulation of temperature distribution, part 
manufactured in tool with standard cooling channels.

Th e project therefore went on to study and 
simulate other possible confi gurations of 
the cooling channels. 
 A number of alternatives were investi-
gated, before the project team decided on 
the confi guration that would be used when 
the new tool was manufactured.      

PRODUCTION OF THE TOOL
Th e Rapid Manufacturing technology that 
was selected to produce the tool was Elec-
tron Beam Melting (EBM), and the material 
of choice was a Cobalt Chrome (CoCr) alloy 
with high resistance to abrasion and chemi-
cal corrosion.      
 Th e tool was built overnight in an EBM 
S12, taking advantage of the EBM technolo-
gy’s ability to melt large amounts of mate-
rial in a short time, due to the high power 
available in the electron beam gun.
 The fully dense tool was then fi nished 
by a combination of CNC machining and 
spark erosion, 
polished to an 
optical surface 
fi nish, and put 
into produc-
tion in one of 
BTicino’s injec-
tion moulding 
machines. 

Hypothetical conformal cooling channel 
confi guration, in tool manufactured with 
Rapid Manufacturing.

CoCr TOOL, MATERIAL AND PRODUCTION DATA

MECHANICAL PROPERTIES ARCAM CoCr ASTM F75 REQ.

Rockwell hardness  43 HRC 25–35 HRC

Yield strength (Rp 0,2)  600 MPa 450 MPa

Ultimate tensile strength (Rm) 900 MPa  655 MPa

Build time  14 h

Material use 4 kg

Material cost 180 €/kg

Typical cooling channels, in tool manufactured with 
conventional methods.

The Arcam EBM S12.

Simulation of temperature distribution, 
part manufactured in tool with conformal 
cooling channels.
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RESULTS
Th e project’s objective was to reduce the 
injection moulding cycle time and improve 
the quality of the produced part by optimiz-
ing the tool’s cooling system. Two tools 
were compared, one made with traditional 
technologies and one built with Rapid 
Manufacturing. The fi rst results obtained 
from the production were:

Production cycle time  – 35%
Production cost  – 30%
Productivity   + 50%

Comparison, tool manufactured with conventional 
and with Rapid Manufacturing technologies.

Moreover, the improved control of the 
temperature in the tool also resulted in 
improved part and surface quality (oft en 
referred to as “dirtability”). 

Encouraged by these 
positive results BTicino 
have ordered additional 
CoCr tools with confor-
mal cooling channels. 
Th ese tools are also used 
in their production, 
manufacturing diff erent types of products 
and in other materials.
Th e time it takes to design a new tool, 
manufacture and have it in full production 
is typically less than one week.

CONCLUSIONS
Th e project verifi ed that optimizing the 
cooling system in a tool can result in sub-
stantial improvements in productivity and 
part quality.
 Furthermore, by using the appropriate 
Rapid Manufacturing technology and mate-
rials it is possible to manufacture tools with 
conformal cooling channels that are able 
to sustain the rigors of high volume series 
production.
 Th e project team continues their work to 
fi nd new ways to further optimize the cool-
ing system and production of the tools.    
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