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Additive Manufacturing Process
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1- 3D Modeling (A case of building a block)

» Using one of the commercial CAD software (e.g. SolidWorks) to design and
model a simple block
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2- Converting solid model to STL file format

» STL (Standard Tessellation Language) is the standard file format for the rapid prototyping industry
 STLisideal as it approximates the surface of a parametric solid model with a mesh of triangles
* The finer the STL triangles, the larger the file is in size
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3- Slicing and generating the tool path

* There is an offline robot programming software called “SKM DCAM” in RCAM
which is used for slicing, defining tool path and generating codes for a 6+2 axis
KUKA robot.
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3- Slicing the STL model
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4- Generating the tool path
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5- Generating code for actual robot motion

Part of the generated code by DCAM software:

WIREFEEDERON() » signal for turning on the wire
LASERON() » signal for switching on the laser
SVEL.CP=0.020 » defining the speed of robot for deposition
LIN {X -0.8, Y -64.33,Z 0.0} C_DIS » command for moving the robot to the desired position
WIREFEEDEROFF() » signal for turning off the wire
LASEROFF() »signal for turning off the wire
Laser ON Laser OFF
Wire feeding ON Wire feeding OFF
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6- Building the component
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7- Inspection and verification

* White developer is used to make a suitable contrast between object and target points.

* For easy detection by 3D laser scanner, some target points are placed on the object and its
immediate surroundings.

* To inspect the object, a handheld 3D laser scanner is used to scan all surfaces of the object.
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3D Analyzing (Deviations)

/- Inspection

After obtaining 3D CAD data of the object, a well-kno\ pplication

(Geomagic Studio) is used to process these data inclu

* Repair and fill all lost areas i

* Clean and reduce noise

« Smooth the surface Original STL file from Scanner After data processing in Geomagic

* Align the object with a new origin Lost data

e Convert the mesh triangles to solid surfaces
* Compare with original model to calculate

the deviations
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