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» The calibration of SLM, SLA and SLS additive manufacturing machines is an iterative process Objective
requiring numerous measurements. This machine downtime generates high production costs Window 1 Moving lens
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- Decrease the calibration time: identify the relationship between the laser spot position X = (x, y)
and the mirrors position Q = (6,, Hy) by using a virtual machine based model and performing a

minimum number of measurement steps Work plane
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2 - Virtual machine with defects

1 - Nominal virtual machine

Hypothesis Forward kinematic model with defects X = f (4, Q)
» Orientation and position of components according » Only assembly defects are considered (other defects, optical
to the nominal arrangement of the surfaces and thermal, are neglected)
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4 - Calibration and validation 3 — Defect basis

Calibration method - Creation of a defect basis from the virtual
| - Production of a real data set (Q®*P, X¢*P) machine
Il - Use of the virtual machine with defects to Q™" 0 X°F Influence of defects 6
simulate the laser spot position X \ / - Characterization of each defect influence
Il - Projection of deviations e between s e " 1(6,Q) = f(6,Q) — h(Q)
experimental and simulated data on the defects ~ L@ - Position and orientation defects of the
basis ' Wiif‘fft;iexp 6? mirrors have the highest influence on the
I\/ - Identification of a new virtual machine s AL — ) laser spot position
closer to the behavior of the real machine ga(;"d;;, SRR - Windows have a negligible impact
_ _ _ _ _ ST | mEmm (1000 times less important than other
Experimentation on industrial machine L= defects)
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- Calibration performed in 1 measurement M1 «Q—— o o [ and e
step and 4 iterations of the algorithm — = 16l Cwork plane |
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- 95 % of the deviations are less than 20 um "> =PERn TR
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