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Grounded in a problem
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How deep is the laser weld?

Image: Galbnaigle: (reifs



Grounded in a problem

A lot of welds in your electric car...

IPG Photonics Inc.
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How deep is the laser weld?
Need a measuring stick!

Image: Galbraith, Queen'’s



Our approach: optical measuring stick

Inline coherent imaging (ICl)

Fourier-domain broadband interferometry.
Similar to optical coherence tomography
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Tutorial: OCT
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ICl integrates into any laser head
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But there is more: access to dynamics
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Access to dynamics
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Very recent: compare ICl to gold standard

Chamber Laser beam

Scanning module '|' Imaging module

MEMS
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i Lead: Tristan Fleming. In collaboration with Peter Lee, UCL
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But why does laser processing work so well?

Laser 1070 NM

316L SS Reflectance 60-70%
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Measure depth and absorption simultaneously

Circulator
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New paradigm in manufacturing?

Additive manufacturing

Rolier

Fabrication
powder bed

\ fabricated

Fabrication piston
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Image during processing: operando monitoring

virgin powder melt solid
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Capture the full story: pre and post melt

Powder layer After melting
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Beyond QA: feedback control
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S U m m a ry Optical measurng stick

Starts from a problem
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Spot welds: steel vs aluminum

316 Stainless Steel 6061 Aluminum
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Steel + Aluminum: completely different

316 Stainless Steel on 6061 Aluminum
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Zone of particular relevance to additive manufacturing
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Other work: increase S:N through balanced detection

1

0.8

0.6

0.4r

0.2r

0

1300 1350 1400

Lambda (nm)

1250

— Ispec(k) = A(k)

Iback (k) — A(k)

Zpt Z

ref

I
2 /Ireflicos(nzik)

Iref

W
+§_ L.eslcos(nz;k)

Broadband ‘ R
/

Spectrometer /
detector

NSERC CREATE

MATERIALS FOR ADVANCED
PHOTONICS AND SENSING

|
pk =27

Faleh Altal, Troy R. Allen, Stepher:]nZ'G. L.
Nestor, Tristan G. Fleming, and James
M. Fraser, Applied Optics 58: 1614-
1620 (2019)




