MSU – Materials Testing and Characterization Equipment

            Agricultural & Biological Engineering (Contact: Steve Elder)
· Instron Model 1011, screw driven load frame - 1000 lb. 


Additional load cells – 22, 220, 2200 kg.

· MTS Bionix 858, Servo-hydraulic load frame - 5000 lb. 


Capacity Load calibration ranges – 1100, 11000 kg 


Displacement calibration ranges – 12.7, 127 mm


Cyclic testing up to 5 Hz
· MicroStar AO Inverted Microscope 
· Cell Culture Facilities: 


Class II A/B3 Biological Safety Cabinet 


· Fisher Scientific Carbon Dioxide Incubator 
· Precision Model 183 Water Bath
· VWR AS10 Autoclave and Centrifuge 

· EG&G Instruments  Model 6310 – with data collection system 


Electrochemical Impedance Analyzer  AC & DC current corrosion 
· Rockwell Hardness Testing – A, B, & C scales

            Aerospace Engineering



Raspet / composites:   (contact:  Matt Fox)
· 5-axis Gantry machine  

· 5-axis Arboga milling/polishing machine  

· Autoclaves:

4 ft. dia. x 16 ft., 100 psi, 350º F

10 ft. dia. x 55 ft., 300 psi, 800º F

2 ft. dia. x 4 ft, 300 psi, 800º F

· 3 ovens for 350º F vacuum bag fabrication (6, 14, & 40 ft.)
Fatigue and fracture mechanics laboratory: (contact: Jim Newman, Jr.)
· 25 kip  Satec  - with data collection system

servo-hydraulic test machine 

fatigue loading up to 10 Hz 

Load Cells - 5,000 and 20,000 lb 

· 4 – 6 kip Instrons – with data collection system servo-hydraulic test machines fatigue loading up to 20 Hz Load Cells – 225, 1, 100, 5,600 lb and 4 – FTA Automatic crack-monitoring systems

CAVS (Contact:  Steve Horstemeyer)
I)
Mechanical characterization

1)
350KN Instron Servohydraulic tension/torsion machine


2)  
100KN MTS servohydraulic machine 






Dynamical extensometer with adjustable gage lengths


3)   50KN Instron Electromechanical machine with climatic chamber (-60F ~ 370F)


4)   100KN Instron Electromechanical machine with climatic chamber (-60F ~ 370F)


5)   Lavision 3D optical strain measurement system with a Questar telescope 

6)   Fullam EM SEM Tensile stage and fatigue stage (for in-situ SEM testing)



7)   Hopkinson bars:  Compression, Tension, Torsion

   8)   Instron Servohydraulic Erector Set with 4 servohydraulic actuator ( 25, 50, 100, 250 KN) for structural testing



9)
Hysitron Triboindenter/ nanoindentation / scratch modes

10) LECO LM 300 Micro hardness Tester


11) LECO LR Rockwell Hardness Tester


12) Corrosion tank
II)
Microstructural Characterization and Quantification 


1)
Phoenix X-ray Computed Tomography (2D and 3D);





Dual tube: Microfocus 225KV and Nanofocus 160KV





Resolution up to 800nm 


2)
ZEISS SUPRA 40 Field Emission Gun Scanning Electron Microscope 




(FEG-SEM) with EDX and EBSD 


3) 
Zeiss Axiovert 200 MAT Inverted microscope 





(5 Objectives, Magnification up to 2500X) 


3)
Talysurf




Non-contact measurement




Contact measurement (Higher resolution)




"3D" reconstruction of free surfaces

III)

Processes:

· Rand Castle RCPR-0625 Extruder with 5 Zone control panel and standard die
· Arburg Injection Molding Machine
· High temperature Furnaces (1100º C)

· Microbalance

· Automatic polishers for polishing mechanical samples

· Manual polishers for polishing mechanical samples
· Oven, vibrometer, fume hood, various etching solutions
· Planned Nickel plating
· Polishers for round and flat fatigue mechanical samples 
· Dilatometer, 1650 C, dual pushrod in hydrogen, nitrogen, argon, or vacuum

· Flaming Tensile Tester (FTT): in situ strength measure, 850º C

· Accu Pyc 1330 Micromerities: a helium pycnometer

· TSI Amherst Aerosizer: particle size analysis by time of flight

· Carver Molding Press

· Double Cone Blender

· Hall Flowmeter
· HASS CNC milling and lathe machines 

VI) Rheology Testers
1. Setaram Instrumentation TGA/DTA, and DSC-131

2. TA Instruments DMA Q800

3. Thermo Electron Corp. FTIR


Chemistry 


Contact: Bill Henry
· Bruker SMART 1000 Single Crystal Diffractometer

· Perkin Elmer DSC7

· Perkin Elmer  TGA 7



Contact:  David Wipf

· AFM and STM  (Thermomicroscope)

· Scanning Electrochemical Microscope (SECM)

· Frequency Response Analyzer and Electrochemical Interface (Solartron)

· Electrochemical Workstation (BAS)

· Rotating Disk Electrode (Pine)

Chemical Engineering


Contact:  Keisha Walters
· Auger, XPS, and RAMAN spectroscopy

· MDSC – TA Instruments Q2000 Modulated Differential Scanning Calorimeter with Autosampler and Mass Flow Control, and an RCS90 Refrigerated Cooling System (temperature range from -90 °C to 550 °C).  

· STA – TA Instruments Q600 SDT Simultaneous DSC-TGA

Contact:  Hossein Toghiani


· Zwick – 1000 lb screw driven test machine

· Izod Impact Testing

Civil Engineering  (contact:  Tom White or Chris Saucier)
· Tinius Olsen 300,000 lb screw driven load frame with:





10 ft square loading bed





17 ft throat opening

· Baldwin 200,000 lb hydraulic load frame with:





10 lb incremental loading





6 ft throat opening

· 4 each 250kip hydraulic load frames and controllers

· Planed addition of a 1000 kip load frame.    
· 8000 lb overhead hoist extends 30 ft. outside building

· facility has large doors (6 ft. x 18 ft.)

Electrical & Computer Engineering (contact:  Yaroslav Koshka)
· Silicon carbide chemical vapor deposition (CVD) system 

· DC and RF sputtering tools 

· 6 tube 3-zone diffusion furnaces 

· Photolithographic equipment 

· Semiconductor electrical characterization suite 

            I2AT (Contact:  Giselle Thibaudeau)
· Transmission Electron Microscope – JEOL 100CX II


Accelerating voltage: 100 kV


Magnfiication range: 100X to 450,000X


Resolution 4.0A (point-to-point), 2.0A (lattice)

· Scannning Electron Microscopes

     JEOL JSM-6500F Field Emission SEM


Accelerating voltage: 0.5 to 30 kV


Magnification range: 10X to 500,000X


Resolution: 15A @ 15kV



with attached Oxford Instruments X-EDS and WDS 



spectrometers and EBSD detector
· Carl Zeiss EVO50 SEM with LaB6 emitter, Bruker X-EDX spectrometer
· 


Accelerating voltage: 0.5 to 40 kV



Magnification range: 10X to 300,000X



Resolution: 25A



Cathodoluminescence detector

· Hitachi table-top scanning electron microscope (outreach activities)
· Atomic Force Microscope Suite 



Includes:Biological Sample AFM (Bio-AFM), 




Large Sample, General Purpose AFM (LSGP-AFM), 




Portable, Easy-Use AFM for Education and outreach activities.  




Electrochemical STM attachment for Bio-AFM or LSGP-AFM.  
· GE 3 Tesla Magnetic Resonance Imaging (3T MRI) 
· Biological specimen preparation equipment

· Materials science specimen preparation equipment for TEM

· Confocal laser scanning microscope


Axiovert 200 M Inverted Research microscope


3 confocal detection channels


Laser lines: 405, 458, 477, 488, 514, 543, 594, 633
· X-Ray diffraction systems


Rigaku Ultima III powder diffractometer (Bragg-Bentano 



Geometry) with Cu-kA x-rays (0.154 nm wavelength); will scan 


from 2theta/theta - 3 to 154 degrees



Rigaku SmartLab diffractometer  
· 

rocking curve, 
· 

texture, 
· 

pole figures, 
· 

residual stress, 
· 

small angle scattering, 
· 

in-plane diffraction, 
· 

hot (900 deg C) stage


Forest Products (Contact:  Rubin Shmulsky)
· X-ray scanner: 24 inches wide, 6 inches tall.

· 600 kN UTM, computer controlled,  25' long base 

· Hot press, 30" x 30" platens, 400 F

· Cold Presses, 20' length

· Varying load limits on electo-mechanical load frames.  

ICET (contact: Ron Palmer)

Mechanical Engineering (Contact:  Judy Schneider)
· Image Analysis System and sample preparation facilities  

· Small melting and heat-treatment facilities  

· Rockwell Hardness Testing – B, & C scales

· Instron 10 kip test machine with data acquisition 

Electro-mechanical system

Tension grips and compression platens

