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Hybrid building and reference point calibration (RPC) e%s

RPC is a reliablgay to join pre and post processing stes hybrid building in anore automated way:

Sintered part

Pre-processed part

A Build on pre machined parts
(hybrid build, mainly for tooling)

A Automated CNC steps on DMLS parts
(not only for tooling) without longish
calibration of every single part beforehand

A Makes serial (@nanufacturing) production
easier

A Replaces the Position Contour procedure
(and related waiting times at job preparation)
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Example Hybridbuildingof injectionmold core (1) ens

The Problem

The lower sectioms quite easy to
manufacture on conventiond@NC
machinegfaster than on sinter
machines)

The upper sections contains coolidgcts
which aretoo complex for conventional
machines

This part shall be produced in
series production.
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Example Hybridbuildingof injection mold core (2) ens

The solution

> Conventional CNC

Manufacturing

Using the known coordinate data
from the CNéprocessing
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Calibrationjob for Reference Poinplacement e%s

ID d Thecenterof the middle hole is placedexactlyon 125/125 mm.
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Reference point calibration: The basics e%s

Primary objective is the alignment of machine coordinates system
with coordinates system of fixture/clamping system which has to be teached in
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Coordinate system of the platform Coordinate system of the sintered
(represents the clamping system) teachin job (represents the accuracy of

the machine / the galvo)
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How to teach In

>
D.
Check: are the —0) E O
: &2
coordinate systems
exactly aligned now? = O — | -
L)

verification, maybe
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Prepare job with DirectBase
TS 36P on positionimgns and
build calibrationjob

2.

Check of calibration job on

| [ Sad cMM, gaining the necessary

correction parameters

3.

Feed back those parameters
into Exposure coordinates

correction

finetuning of parameters@#.
found in 1st loop
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How to teach in: Important to know

Positioning | Automatic parameters
IUser seftings Exposure co-ordinates comection

X direction: [.052 mm

¥ direction: -0.145 mm

Rotation: In_mg =

¥ Patt co-ordinates system

Cafibration
- |29

co-ordinates system

(this activates the placing features)

IS activated.

(this prevents the drift of the scanner)
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A Switchon the shrinkcalculationof EOSPRINT to part

A Before starting the job maksure Home-In of machine
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Aim of Measuring e%s

Remember, we want to measure the deviation of the coordinate system of the sintered part to the
coordinate system of the building platform.

(Thedashedinesare not measured justshowingthe coordinatesysten).
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DirectComparison e%s

Coordinate system of the platform Coordinate system of the sintered teaeh job

5o R R B

You can see the deviation of the sintered coordinate system (red).
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What is measured
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Center point

Rotation

Rectangularity

Offset

The reference axis (green) is
not rectangular to the virtual
axis of the sintered part (red)

There exists a little offset
between the center holes

In this picture both coordinate systems
don’t have the same centre.

The sintered part is also slightly rotated.
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Axes of the platform e%s
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Tolerances
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EOS GmbH
Electro Optical Systems
Robert-Stirling-Ring 1
82152 Krailling

Time @ 2:42 PM

eIS

IDate @ 1/19/2015

lob : 19.01.2015 Tester - KK
: M290 S11715 : Job 1
Mo Job Symmetry Actual Nominal Deviation
measure measure
1 DISTANCE 1 A 3.548
2 DISTANCE 1 Z -0.713
=) Line Y+
3 RECTANGULARITY w 89 9748 90.0000
4 RECTAMNGULARITY Re 0.088
) Line Y-
5 RECTANGULARITY W 90.0186 90.0000 +0.0186
6 RECTANGULARITY 2 Re 0.065
7 DISTAMNCE 2 A 199.866
mm) O°toCircled4 &5
8 RECTANGULARITY W 89 9807 90.0000
9 RECTANGULARITY .3 Re -0.064
mmm) O° to Symmetry
10 RECTANGULARITY W 89.9781 90.0000
11 RECTANGULARITY .4 Re 0.115

In the verification job

all deviations must be within +/
0,02mm;

rotation > 0,0F

The measured data always
refer to the reference axis /
platform (green in this
presentation)

(The measuring protokoll can
look very differentg depending
on your CMM and measuring

program
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Correction of data | e%s

Type in correction data into thExposure cordinates correctiomask.
Move the whole building field according to these values.

Line Y+ J
3 RECTANGULARITY £ -0.0252
4 RECTANGULARITY \ Positioning ] Automatic parameters
; User settings Exposure co-ordinates comection
Line Y- 1
5 RECTANGULARITY +0.0186
6 RECTANGULARITY 2 S 0.025
* direction:
7 DISTANCE 2 . Y direction: » "DD1 E mm
O°toCircle4 &5 Rotation: =
8 RECTANGULARITY 0.0193 ‘Dﬂa
9 RECTANGULARITY .3 \[ I+ Part co-ordinates system
& ___ Take average
O° to Symmetry P
0 RECTANGULARITY 0.0219
11 RECTANGULARITY .4 f

Shift the building field in counter direction (= negative to measurement protocol).
Note: rotation orientation (clockwise/counter clockwise) is strictly as mathematical definition!
(counter clockwise = positive)
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Correction of data I e%s

Positioning ] ALtomatic parameters ] NOtICG
User settings Exposure co-ordinates comection .
A Always use cordinates system from upper surface (from
X direction: 0025 mm sintered part side).
¥ direction: 0018 mm Don't mix with the ceordinate system of the measuring
Rotation: oo - machine!

W Part co-ordinates system

A Because setting the eordinates system for measurement is
always done from the bottom surface, defining orientations
can lead to mistakes! (for EOS M290 only).

Please take over correction by pressiygply& uploadthe
_ P
|| s ||| | changes to the machine!




Picture story: Job preparation
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