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3D OM CUSTOMER PUBLICATION ANALYSIS REPORT

BRUKER
What are the typical data for top 8 applications by 3D OM?
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3D OM CUSTOMER PUBLICATION ANALYSIS REPORT
BRUKER

Why is Bruker 3D OM used for above research? - |

= 1, Tribology: Quantify wear volume, depth/width of wear track, evaluate precisely without contact; even for
wear mechanism studying together with SEM sometimes

= 2, Surface property: Quantify surface texture/structure for studying Superhydrophobic, Surface
Morphologies & Gloss Appearance, Antifouling, Oil/water separation, Superoleophobicity, Self-cleaning,
Wettability, Self-healing, Biocompatibility, Anti-icing

= 3, Lubrication: Quantify wear volume, depth/width of wear track, morphology investigation

= 4, Medical device/Biomaterials: in-situ, non-contact direct observation; 3D dimensions for Microfluidic
device; Surface finishing of stents, implants, etc.; Morphology, roughness for studying Biodegradation,
Antifungal Efficacy, Adhesion strength, Functionalized surface, Antibacterial, Osteogenic
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3D OM CUSTOMER PUBLICATION ANALYSIS REPORT
BRUKER

Why is Bruker 3D OM used for above research? - Il

= 5, Micro manufacture & Precision machining: 3D dimensions of device/structures, quantify surface
finishing for ultra precision machining method validation, parameter optimization; Frequently used in laser
texturing, precision drilling, ablation, cladding, and single-point diamond turning, micro electroforming,
injection molding, etc

= 6, Corrosion: Quantify corrosion depth/profile, corroded volume, for studying pitting, cavitation erosion,
fretting corrosion, microbiologically influenced corrosion, galvanic corrosion, tribocorrosion, erosion—
corrosion

= 7, Function materials: Film thickness, structure depth, roughness measurement for electronics/optical/etc
film/coating

= 8, Additive Manufacturing: Surface topography/morphology characterization, process optimization
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Tribology study: Wear track volume, profile



TRIBOLOGY STUDY: WEAR TRACK VOLUME, PROFILE
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TRIBOLOGY STUDY: WEAR TRACK VOLUME, PROFILE
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TRIBOLOGY STUDY: WEAR TRACK VOLUME, PROFILE
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TRIBOLOGY STUDY: WEAR TRACK VOLUME, PROFILE
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TRIBOLOGY STUDY: WEAR TRACK VOLUME, PROFILE
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TRIBOLOGY STUDY: WEAR TRACK VOLUME, PROFILE
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TRIBOLOGY STUDY: WEAR TRACK VOLUME, PROFILE
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Surface property: Morphology and Roughness



SURFACE PROPERTY: MORPHOLOGY AND ROUGHNESS
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SURFACE PROPERTY: MORPHOLOGY AND ROUGHNESS
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SURFACE PROPERTY: MORPHOLOGY AND ROUGHNESS
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SURFACE PROPERTY: MORPHOLOGY AND ROUGHNESS
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Lubrication study: Wear



LUBRICATION STUDY: WEAR
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LUBRICATION STUDY: WEAR
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LUBRICATION STUDY: WEAR
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LUBRICATION STUDY: WEAR
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LUBRICATION STUDY: WEAR
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LUBRICATION STUDY: WEAR

WERERRI Z [AIE 3 5

=)
=
=
=

2 8
1 Tr
o 6r
~ O E 5_
£ - g
= 2 4t
= 2 2 2.942
Z g3 7
g 3 | _
P § , / 1072
=5 1 1 1 1 1 0 -_
-200 -100 0 100 200 0:C=1:0 0:C=1:0.25 0:C=1:0.5
Width (um) Different lubricants
(a) (b)

(© (d)

Fig.4 Wear scar profile of 316L SS in different lubricants: a 2D profiles; b volume loss; 3D profiles for: ¢ O:C = 1:0.5: d O:C = 1:0
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Biomedical study: Morphology/Roughness/Wear



BIOMEDICAL STUDY: MORPHOLOGY/ROUGHNESS/WEAR
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Fig. 1. (A) 3D optical microscopy images and (B) surface roughness of Mg-Zn-Y-Nd and 317L SS (mean * SD, n = 3).
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BIOMEDICAL STUDY: MORPHOLOGY/ROUGHNESS/WEAR
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BIOMEDICAL STUDY: MORPHOLOGY/ROUGHNESS/WEAR
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Micro manufacture & Precision machining:
Structure/Finishing
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Figure S1. Surface morphology of 600 pm thick
Al substrate measured using interferometer.
The surface of the substrate comprises of
groove patterns, where the average width
between two grooves is about 24.9 + 7.8 um.
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MICRO MANUFACTURE & PRECISION MACHINING: STRUCTURE/FINISHING
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MICRO MANUFACTURE & PRECISION MACHINING: STRUCTURE/FINISHING
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MICRO MANUFACTURE & PRECISION MACHINING: STRUCTURE/FINISHING
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Corrosion: topography, loss volume, depth/profile



CORROSION: TOPOGRAPHY, LOSS VOLUME, DEPTH/PROFILE
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CORROSION: TOPOGRAPHY, LOSS VOLUME, DEPTH/PROFILE
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CORROSION: TOPOGRAPHY, LOSS VOLUME, DEPTH/PROFILE
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CORROSION: TOPOGRAPHY, LOSS VOLUME, DEPTH/PROFILE
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Function materials:
Film thickness, roughness, depth/profile



FUNCTION MATERIALS: FILM THICKNESS, ROUGHNESS, DEPTH/PROFILE
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FUNCTION MATERIALS: FILM THICKNESS, ROUGHNESS, DEPTH/PROFILE
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FUNCTION MATERIALS: FILM THICKNESS, ROUGHNESS, DEPTH/PROFILE
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Additive Manufacturing: topography/morphology



ADDITIVE MANUFACTURING: TOPOGRAPHY/MORPHOLOGY
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Fig. 6. The surface profile analysis for the 3D ziggurat structure using Bruker Contour GT by the ‘polymerisation layer by layer’ approach: (a) 1 layer per step; (b) 5
layers per step.
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ADDITIVE MANUFACTURING: TOPOGRAPHY/MORPHOLOGY
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ADDITIVE MANUFACTURING: TOPOGRAPHY/MORPHOLOGY
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ADDITIVE MANUFACTURING: TOPOGRAPHY/MORPHOLOGY
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Surface roughness parameters of as-built Ti-5553 alloy.
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Fig. 5. Surface roughness parameters: (a) surface roughness (S, and R,) and (b) maximum peak height (S,, and R,) with respect to laser processing parameters.
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ADDITIVE MANUFACTURING: TOPOGRAPHY/MORPHOLOGY m
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Table 4 =
Surface profile parameter values obtained for Sample 1processing conditions. o

Profile Property AconityMINI ProX 200

Single pass (SP) Double pass (DP) Compression Ratio 1 (C;) Compression Ratio 2 (C) Compression Ratio 3 (C3)

Arithmetical Mean Height S, (pm) 27.84 13.81 33.45 33.6 35.21

Maximum Height S, (pm) 343.87 305 350 374.66 379.11

Average Surface Roughness R, (pm) 29.23 14.67 23.51 24.64 27.03
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Fig. 7. Surface profile and topography for the single and double pass laser scan samples and the samples produced using the different compression ratios C;, C;

and c, Results in Materials 13 (2022) 100264
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TRIBOLOGY STUDY: WEAR TRACK VOLUME, PROFILE
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TC4 substrate  Cu-Ti coating

o 80- Ti laminates Y
& ] g | 7 « In order to verify the galvanic interaction
£ mechanism between the Cu/Ti laminates
A within the Cu-Ti composite coating,the
f;zm 4 relative Volta potential differences
L T™Cu laminates 7 between Cu/Ti phases were examined
" " Dismncequm) by scanning Kelvin probe force
microscopy (SKPFM) using an AFM
Journal of Materials Science & Technology 79 (2021) 62-74 instrument (Bruker Dimension ICON)
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Pin and Ball on Disk Wear Studies

= Quantify material characteristics
with wear studies

= Quantify material removal in
terms of volume

= Evaluate negative, positive and
missing volumes
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(k ; eeC@ Mode: VSI

Volume Calculations

Volume Optionz Nonnad
Natural Volome 20013972 00 nm3
Nowmal Velnme 0.56 nmd
Negative Volnme A020110.00 3
Poshive Volime 11072225 w3
Net Missung Vohune ~00582.25 um3
Total Displaced Volume S1M862.00 um3
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