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SkyScan X-ray Microscopes
Bruker At A Glance

1960 Bruker was founded by Prof. Günther Laukien. 
The growing start-up was located in the backyard of 
a Karlsruhe residence.

1969 World’s first FT-NMR spectrometer
that enabled broadband proton decoupling

1980 Foundation of Bruker-Franzen Analytik, 
adding mass spectrometers to the portfolio

1990 Foundation of Bruker Saxonia in Leipzig, 
dedicated to ion mobility spectrometry

1997 Bruker acquires the analytical X-ray 
division of Siemens AG

2001 Bruker Daltonics – first division to be listed on the 
NASDAQ – followed by Bruker AXS in 2002

2008 Merger of all Bruker corporate units completed with the final 
addition of Bruker BioSpin, the magnetic resonance division

2010 Bruker acquires Veeco’s scanning probe microscopy and 
optical industrial metrology scientific instruments business

2012 Bruker acquires SkyScan N.V., a leading provider of
micro-CT systems for 3D X-ray imaging in
materials research & preclinical studies

History
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SkyScan X-ray Microscopes
SkyScan At A Glance

History

 XRM / Micro-CT scanner manufacturer – est. 
1996 (SkyScan)
 Headquarters in Kontich, Belgium

 Life science and material science

 Hardware and software

 Since 2012 part of Bruker group

 Worldwide supplier of analytical equipment

 6000 employees
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SkyScan X-ray Microscopes
Bruker USA

Bruker AXS LLC USA

 Sales, Service & Training Center Headquarters
 XRM Demo Lab
 1 SkyScan 1275 & 1 SkyScan 2214
 1 XRM Scientist; Direct Ties To Kontich, Belgium



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 5Innovation with Integrity

SkyScan X-ray Microscopes
SkyScan XRM Evolution

1997

2001

2005

2007

2008

2010

2011

2013

2014

2016
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SkyScan X-ray Microscopes
SkyScan Current Models

2016

20222018

2019
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SkyScan X-ray Microscopes
SkyScan Current Models

Cone-Beam Geometry
All SkyScans Use A Cone-Beam Geometry
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SkyScan X-ray Microscopes
SkyScan Current Models

Cone-Beam Geometry All SkyScans Use A Cone-Beam Geometry
Potentially Adjustable

Experimental Parameters
• Source Spot Size
• Source kV & mA (Power W)
• Filter(s) In X-ray Beam
• Sample Rotation Step Size
• Sample Exposure Time
• Sample Z Placement
• SOD & SDD
• Detector Choice (Fixed Or 

Software Selectable)
• Detector Offset

Sample Z Placement 

Detector  “Offset” 

Source to Object Distance Source to Detector Distance

Filament Spot Size
kV Setting
mA Setting

Filter(s) Used 

Step Size
Exposure Time 



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 9Innovation with Integrity

SkyScan X-ray Microscopes
Performance Characteristics

Cone-Beam Geometry

SOD
Source to Object Distance

SDD
Source to Detector Distance

 Magnification = SDD / SOD
 Voxel Size = (Detector Pitch) / Magnification

 Example: 
 Detector Pitch (pixel size) = 18 µm
 SOD = 10 mm
 SDD = 300 mm
 Magnification = 30X
 Voxel Size = 0.6 µm

Voxel Size is the size of a voxel in a 

reconstructed dataset

All SkyScans Use A Cone-Beam Geometry
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SkyScan X-ray Microscopes
Performance Characteristics

Sealed X-ray Source

Window

Electrons

X-rays

Accelerating Voltage kV

Cathode
(filament)

• Reflection Type Design
• Spot Size 4 - 5 µm

Used In All SkyScan 
Benchtops

• SkyScan 1272
• SkyScan 1273
• SkyScan 1275

High Vacuum
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SkyScan X-ray Microscopes
Performance Characteristics

Open X-ray Source

Electrons

X-rays

Accelerating Voltage kV

Cathode
(filament)

Used Only In Floor Standing  SkyScan 2214

High Vacuum

• Transmission Type Design
• Smallest Spot Size 0.4 µm

Window

• Replaceable Filaments
• Pre-Aligned W, 20 – 160 kV
• Pre-Aligned LaB6 20 – 100 kV



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 12Innovation with Integrity

SkyScan X-ray Microscopes
Performance Characteristics

Detectors, CCD & CMOS

X-rays
Coming

From 
Object

X-rays
Coming

From 
Object

Scintilllator

CCD 
Imaging 

Chip

Fiber 
Optic

Fiber 
Optic

CMOS 
Imaging 

Chip

CCD Detector
• Smaller active area
• Higher resolution 
• Smaller pixels (4.5-18 µm)
• Slower relative to CMOS

CMOS Detector
• Larger active area
• Lower resolution
• Larger pixels (75-100 µm)
• Faster relative to CCD

sCMOS Detector
Scientific CMOS Detector
• Best of both worlds
• Higher resolution
• Smaller pixel (9 µm) 
• Fast like regular CMOS
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SkyScan X-ray Microscopes
Performance Characteristics

Helical 
Scanning

Improves Image Quality 
For Planar Structures 
Perpendicular To The 

Sample Scanning 
Rotational Axis

Included With
• SkyScan 1273
• SkyScan 1275
• SkyScan 2214

Side View
Chamber 

Door
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SkyScan X-ray Microscopes
Performance Characteristics

High Aspect Ratio 
Tomography Plus

HART Plus HART Plus

• Variable rotation step enables up to 4x 

faster scanning with great resolution

• NRECON2 detects HART Plus mode & 

automatically selects the optimized 

reconstruction algorithms

Included With
• SkyScan 1273
• SkyScan 2214

Top-Down View

Chamber Door

X-rays From Source

Image Slices
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SkyScan X-ray Microscopes
Performance Characteristics

Variable
SOD & SDD

Included With
• SkyScan 1272
• SkyScan 2214

Magnification = 
SDD/SOD 

Optimized Conditions
• Highest Intensities
• Best Magnification
• Shortest Measurement 

Times 

Top-Down Or Side View



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 16Innovation with Integrity

SkyScan X-ray Microscopes
Performance Characteristics

Sample Changer
Option

Available With
• SkyScan 1272
• SkyScan 1275

Easy installation – quickly 
mounts on top of the SkyScan

Change samples at any time, without 
interrupting an ongoing scan

Up to 16 samples A random combination of large & 
small samples possible

Fully Automatic
• Status Display Of All 16 

Samples
• All Types Of Samples In 

The Same Tray
• Automatic Or User 

Selected Measurement 
Parameters
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SkyScan X-ray Microscopes
Performance Characteristics

Stage Options
• Cooling
• Heating
• Materials Testing

Available With
• SkyScan 1272
• SkyScan 1273
• SkyScan 1275
• SkyScan 2214

+ 85 0C
To

-40 0C
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SkyScan X-ray Microscopes
Performance Characteristics

Included With
• SkyScan 1272
• SkyScan 1273
• SkyScan 1275
• SkyScan 2214

NRECON2
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SkyScan X-ray Microscopes
Performance Characteristics

Genius-Mode

Included With
• SkyScan 1272
• SkyScan 1273

1 2

3

1 2 3
2 3

Variable SOD & SDD 
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SkyScan X-ray Microscopes
Performance Characteristics

Included With
• SkyScan 1275
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SkyScan X-ray Microscopes
Performance Characteristics

Included With
• SkyScan 2214

Detector Choice
Software Selectable

SkyScan Model & 
Detector

Minimum 
Voxel Size 

SS2214 CCD1 <0.06 µ

SS2214 CCD2 <0.12 µ

SS2214 CCD3 <0.25 µ

SS2214 CMOS FP <1.2 µ
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SkyScan X-ray Microscopes
Performance Characteristics
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SkyScan X-ray Microscopes
Performance Characteristics
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SkyScan X-ray Microscopes
Performance Characteristics
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SkyScan X-ray Microscopes
Performance Characteristics

16 W max.
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition

Attributes
• Sealed X-ray Source
• Scientific CMOS Detector
• Variable SOD & SDD
• Sample Changer Option
• Genius-Mode Operation

• 3D.Suite Software With 25 
User License

• Detector Choice Fixed

21 3

Clean Image 
Scan 

Technology
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 30Innovation with Integrity

SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition

Other Materials  
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition

Performance Comparison
SkyScan 1272 CCD

versus 
SkyScan 1272 CMOS Edition  
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition

4 Micron
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition

Genius-Mode

Selected “Best 
Conditions” For High 
Magnification Image

Selected “Best 
Conditions” For Low 
Magnification Image

2

Filter Settings
None, 0.25 mm Al, 0.5 mm Al, 1.0 mm Al, 
0.5 mm Al + 0.038 mm Cu, 0.25 mm Cu
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition

Change samples at any time, without 
interrupting an ongoing scan
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition

The optional automatic sample changer for SKYSCAN 1272 CMOS 
can handle up to 16 samples with different sizes (25 mm maximum 
object diameter, 40 mm maximum object length) and materials. 
Four sizes of object mounts are supplied with the changer (16 pcs 
each size) that allow scanning of small samples at high 
magnification and large samples with a big field of view.
The sample changer is located outside the shielded area and all 
scanned samples can be removed or replaced at any time without 
interrupting the scanning process.
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition

Carbon Fiber
Reinforced Polymer



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 40Innovation with Integrity

SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition
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SkyScan X-ray Microscopes
SkyScan 1272 CMOS Edition
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SkyScan X-ray Microscopes
Performance Characteristics
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SkyScan X-ray Microscopes
SkyScan 1273

Attributes
• Sealed X-ray Source
• CMOS Detector
• Variable SOD
• Helical Scanning
• HART Plus Scanning
• Genius-Mode Operation

• 3D.Suite Software With 25 
User License

• Detector Choice Fixed

2 3
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SkyScan X-ray Microscopes
SkyScan 1273



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 45Innovation with Integrity

SkyScan X-ray Microscopes
SkyScan 1273

8-Position Filter Changer For Automatic 
Selection Of The Optimum Energy Setting
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SkyScan X-ray Microscopes
SkyScan 1273
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SkyScan X-ray Microscopes
SkyScan 1273

5 Micron



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 48Innovation with Integrity

SkyScan X-ray Microscopes
SkyScan 1273
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SkyScan X-ray Microscopes
SkyScan 1273

Other Materials  
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SkyScan X-ray Microscopes
SkyScan 1273

HART Plus
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SkyScan X-ray Microscopes
SkyScan 1273
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SkyScan X-ray Microscopes
SkyScan 1273



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 53Innovation with Integrity

SkyScan X-ray Microscopes
SkyScan 1273
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SkyScan X-ray Microscopes
Performance Characteristics
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SkyScan X-ray Microscopes
SkyScan 1275

Attributes
• Sealed X-ray Source
• CMOS Detector
• Variable SOD
• Helical Scanning
• Sample Changer Option
• Push-Button-CT
• 3D.Suite Software With 25 

User License
• Detector Choice Fixed
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275

Helical Scan Of Battery Results In 
Distortion-Free Reconstruction Of Image, 

With No Artifacts
Helical Scan Of Defrise Phantom Results In 
Distortion-Free Reconstruction Of Image, 

With No Artifacts
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275

Syringes scanned using SKYSCAN 1275 – 8 - 10 µm voxel size
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 65Innovation with Integrity

SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275
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SkyScan X-ray Microscopes
SkyScan 1275

The optional automatic sample changer has 16 positions, which can be populated by samples 
with different sizes and shapes. It can accept 16 samples up to 50 mm in diameter or 8 samples 
up to 96 mm in diameter or any mixture of large and small samples. Maximum length of the 
samples is 80 mm. The sample changer is located in the top of the scanner, outside the shielded 
area. All scanned samples can be removed or replaced at any time without interrupting of an 
ongoing scanning.
The sample changer contains a motorized object carrousel, a robotic arm with multiple precision 
drives and a microprocessor controller for monitoring the object’s presence and scanning 
process. At every position on the object’s carrousel, the scan status of the sample is indicated 
by a color illuminated bar: for newly installed objects waiting for scanning the bar has blue 
illumination, for already scanned objects the bar is green and for position reserved for returning 
object from the scanner the bar is red. An operator can replace scanned objects any time without 
interrupting the scanning. The scanning protocol for every sample can be adjusted individually. 
There are three possible selections of scanning protocols: manual selection, automatic selection 
and repeating scan parameters from the previous sample. In the case of automatic selection of 
scanning protocol, the control software measures the size of a sample and adjusts the optimal 
magnification to get it fully inside field of view.
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SkyScan X-ray Microscopes
Performance Characteristics
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SkyScan X-ray Microscopes
SkyScan 2214

Attributes
• Open X-ray Source
• CCD & CMOS Detectors
• Variable SOD & SDD
• Helical Scanning
• HART Plus Scanning
• 3D.Suite Software With 25 

User License
• Detector Choice Software 

Selectable
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214

The X-ray source is equipped with a 
liquid cooling system which contains 

a re-circulator, providing precise 
temperature stability of the cooling 

fluid.
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214

• User Interchangeable Pre-Aligned Filaments 
• 20 - 160 kV with W filament
• 20 - 100 kV with LaB6 filament 

• Spot Size / Resolution With JIMA Chart
• 0.8 µm with W filament
• <0.5 µm with LaB6 filament
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SkyScan X-ray Microscopes
SkyScan 2214

3

2

1
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SkyScan X-ray Microscopes
SkyScan 2214

• CCD1: For Highest Resolution
• Small field of view, thin scintillator sensitive mainly for soft X-

rays, can be used for small samples of organic materials, 
carbon-fibers, plastics, paper etc.

• CCD2: Standard Field-Of-View, Optimal Resolution
• Mid field of view, can be used for organic materials, carbon 

and glass fibers, plastics, light metals, such as Al and Ti.
• CCD3: Large Field-Of-View, Bigger/Denser Objects

• Large field of view with sub-micron resolution, thick 
scintillator sensitive to all energies, for widest range of 
materials and sample sizes

• FP: Very Large Field-Of-View
• Large field of view, quick scanning for large objects with mid 

resolution in all types of materials.

1

2

3

• 6-Position Automatic Filter Changer; CCD Detectors

• No Filter, 0.25, 0.5, 1 mm Al, AlCu, Cu

• 2 Filters Manually Installed In Front of FP Detector

• 4 Filter Options; No Filter, Al, Cu, Al+Cu
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SkyScan X-ray Microscopes
SkyScan 2214

Volume Rendering

13” Notebook
FP, 34 µ res, 150 kV
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214

Volume
Rendering



|© 2021 Bruker |
-Bruker Confidential-

© 2021 Bruker || 22 April 2022 93Innovation with Integrity

SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214

Carbon Fiber Reinforced Polymer
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SkyScan X-ray Microscopes
SkyScan 2214

Volume
Rendering
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214

Volume Rendering
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214
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SkyScan X-ray Microscopes
SkyScan 2214

https://deben.co.uk/tensile-testing/%c2%b5xct/

https://deben.co.uk/tensile-testing/%c2%b5xct/
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SkyScan X-ray Microscopes
Performance Characteristics

16 W max.
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SkyScan X-ray Microscopes
Accessories: All SkyScan Models

COOLING STAGE, SKY-006308
The cooling stage allows micro-CT scanning under controlled 
object temperature below ambient. The cooling stage keeps an 
object at sub-zero temperature, down to 30-40°C below ambient. 
An internal microprocessor controls a solid-state cooling or 
heating system and measures the object temperature with <1°C 
accuracy. 
Cooling stages are powered and controlled through a small 
connector at the top of the object stage. The power and control 
signals are connected to the static part of the scanner through 
special gold contact slip rings with low friction and high 
reliability in endless rotation.
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SkyScan X-ray Microscopes
Accessories: All SkyScan Models

HEATING STAGE, SKY-166941
The heating stage allows micro-CT scanning of samples under 
controlled object temperature above ambient. 
The heating stage keeps an object at a temperature up to +85°C. An 
internal microprocessor controls a solid-state cooling or heating 
system and measures the object temperature with <1°C accuracy. 
Heating stages are powered and controlled through a small connector 
at the top of the object stage. The power and control signals are 
connected to the static part of the scanner through special gold 
contact slip rings with low friction and high reliability in endless 
rotation.
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SkyScan X-ray Microscopes
Accessories: All SkyScan Models

MATERIALS TESTING STAGE 44 N, SKY-016811
The material testing stage (MTS) applies controlled tension or compression symmetrically to both 
ends of an object. It keeps the central part in a static position allowing tomographic scanning under 
the force.   The software for the material testing stage works in handshake with the main control 
software of the scanner to perform multiple scans with selected forces applied or at predefined 
deformations.
The load cell is installed and calibrated in the factory.
Features:
Compression testing
Tensile testing
Factory calibrated load cell for load
measurement
Factory calibrated linear displacement
sensor
Easy to use software interface

Specifications:
Load cell maximum force: 44 N
Displacement sensor accuracy: +/- 0.01 mm
Load measurement accuracy: +/- 1% of the full range
Maximum object diameter: 20 mm 
Maximum travel: 11 mm
Max object height for compression: 24 mm
Max object length for tensile tests: 20 mm
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SkyScan X-ray Microscopes
Accessories: All SkyScan Models

MATERIALS TESTING STAGE 220 N, SKY-016812
The material testing stage (MTS) applies controlled tension or compression symmetrically to both 
ends of an object. It keeps the central part in a static position allowing tomographic scanning under 
the force. The software for the material testing stage works in handshake with the main control 
software of the scanner to perform multiple scans with selected forces applied or at predefined 
deformations.
The load cell is installed and calibrated in the factory.
Features:
Compression testing
Tensile testing
Factory calibrated load cell for load
measurement
Factory calibrated linear displacement
sensor
Easy to use software interface

Specifications:
Load cell maximum force: 220 N
Displacement sensor accuracy: +/- 0.01 mm
Load measurement accuracy: +/- 1% of the full range
Maximum object diameter: 20 mm 
Maximum travel: 11 mm
Max object height for compression: 24 mm
Max object length for tensile tests: 20 mm
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SkyScan X-ray Microscopes
Accessories: All SkyScan Models

MATERIALS TESTING STAGE 440 N, SKY-016813
The material testing stage (MTS) applies controlled tension or compression symmetrically to both 
ends of an object. It keeps the central part in a static position allowing tomographic scanning under 
the force.   The software for the material testing stage works in handshake with the main control 
software of the scanner to perform multiple scans with selected forces applied or at predefined 
deformations.
The load cell is installed and calibrated in the factory.
Features:
Compression testing
Tensile testing
Factory calibrated load cell for load
measurement
Factory calibrated linear displacement
sensor
Easy to use software interface

Specifications:
Load cell maximum force: 440 N
Displacement sensor accuracy: +/- 0.01 mm
Load measurement accuracy: +/- 1% of the full range
Maximum object diameter: 20 mm 
Maximum travel: 11 mm
Max object height for compression: 24 mm
Max object length for tensile tests: 20 mm
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SkyScan X-ray Microscopes
Accessories: All SkyScan Models

MATERIALS TESTING STAGE 4400 N, SKY-008773
The material testing stage (MTS) applies controlled compression from the bottom of the object. The 
software for the material testing stage works in handshake with the main control software of the 
scanner to perform multiple scans with selected forces applied or at predefined deformations.
The load cell is installed and calibrated in the factory.
Features:
Compression testing
Factory calibrated load cell for load
measurement
Factory calibrated linear displacement
sensor
Easy to use software interface

Specifications:
Load cell maximum force: 4400 N
Displacement sensor accuracy: +/- 0.01 mm
Load measurement accuracy: +/- 1% of the full range
Maximum object diameter: 22 mm 
Maximum travel: 5.5 mm
Max object height: 20 mm
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SkyScan X-ray Microscopes
Accessories: All SkyScan Models

MATERIALS TESTING STAGE 2200 N, SKY-016616
The material testing stage (MTS) applies controlled compression from the bottom of the object. The 
software for the material testing stage works in handshake with the main control software of the 
scanner to perform multiple scans with selected forces applied or at predefined deformations.
The load cell is installed and calibrated in the factory.
Features:
Compression testing
Factory calibrated load cell for load
measurement
Factory calibrated linear displacement
sensor
Easy to use software interface

Specifications:
Load cell maximum force: 2200 N
Displacement sensor accuracy: +/- 0.01 mm
Load measurement accuracy: +/- 1% of the full range
Maximum object diameter: 22 mm 
Maximum travel: 5.5 mm
Max object height: 20 mm



Thank you!
Greg Crook, Sr. Sales Rep, XRD / XRM
e-mail greg.crook@bruker.com
Tel / Cell  949-353-7069, Orange County, CA

mailto:greg.crook@bruker.com
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