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Presentation Outline

• Historical account
• Instrument layout and key design goals
• Commissioning results

– Neutronic performance
– Scientific experiments

• Summary & outlook
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A brief history of VULCAN

• January 20-21, 2000, Atlanta Workshop finalizing 
performance requirement

• May 2000, instrument named
• June 2000, conceptual design presented and approved
• June 2002, Canada Foundation for Innovation grant
• November 2003, engineering design begun
• August 2004, US NSF grant for load-frame(s)
• November 2005, US DOE-EERE grant for additional detector 

coverage
• June 2006, ground-breaking for VUCLAN building
• June 26, 2009, shutter opened for the first time
• January 21-22, 2010, this workshop 
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VULCAN Schematic Layout
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VULCAN Schematic Layout
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Calculated Flux and Resolution
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Our engineering team is first rate

George Rennich Amy Black Bill Turner
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A talented scientific team

Ducu StoicaKe An Harley Skorpenske

Sheng Cheng (UT)Dong Ma
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June 26, 2009
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First spectrum out of VULCAN
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Integrated neutron flux at 
sample position (measured at 25 kw)
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First recorded diffraction pattern
(high intensity – 10 minutes at 400 kw)

• >1000 peak counts per second at full power, enough to resolve 
structure evolution with seconds time resolution

Raw data, unfocused
3 detector modules
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400 kW

Chopper running
at 30 Hz 

2X at 60 Hz
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Time-focused Data – High Resolution 
Mode
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Time-focused Data – High Intensity 
Mode
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Diamond data with 5-mm radial collimator
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Early Commissioning Experiments 
Targeted Three Areas of Applications

• Stress mapping & in-situ processing

• In-situ deformation studies

• High-temperature phase transformation
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Strain mapping in VAMAS ring-and-
plug round-robin specimen

• ~4 hour run in HR mode

• 1.6x2x30 mm3 gauge volume

• 6 min each point

• 500 kW

• Chopper at 30 Hz

• (311) results shown only

• ~30-100x better at full power 
60 Hz chopper at high-
intensity mode with Rietveld
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With Ercan Cakmak & Hahn Choo on load-frame borrowed from NRSF2
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In-situ loading experiments
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SS316 - S3, strain rate: 5x10-4mm/s
• ~5 hour run in HR mode

• 5x6x5 mm3 gauge volume

• Continuous loading and data 
acquisition

• Data chopped in 4 min 
increment

• 500 kW

• Chopper at 30 Hz

• ~10x better at full power with 
60 Hz chopper in high-intensity 
mode

• Higher strain rate is possible
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• Universal Ψ dependence – P4 term only, crosses zero at Ψ~30, 71°as predicted 

• 2-D strain pole figures possible in ~ 5-6 hours

Wang et al., Nature Mat., 2003
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With Dong Ma and Becki Mills
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Phase transformation in Ti alloy
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Recrystallization in Al alloys

(111)

For more details, see Radhakrishnan’s talk tomorrow
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Crystallization in Bulk Metallic Glasses

T

2-D plot

Amorphous

Crystallization I

Crystallization II

In-situ neutron scattering measurement of crystallization in BAM11 upon heating 
at 10 oC/min using Vulcan



28 Managed by UT-Battelle
for the U.S. Department of Energy

VULCAN load-frame allows the study of deformation 
behavior under complex stress states

• 100 KN load capacity

• up to 30 Hz for fatigue tests

• Multi-axial loading including torsion
– Dual actuators for tension or 

compression
– Dual actuators for torsion

• Lamp and Vacuum Furnaces
– temperatures ranging 25-1500 C

The use of opposing actuators ensures 
that the measurement location is fixed in 
space.  This brings up the possibility of 
multi-probe analysis  

Funded by NSF
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NSF & DOE-EERE investment significantly 
enhances VULCAN capability
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Summary

• VULCAN commissioning has gotten off a great start
• The neutronic performance is in agreement with design 

calculations
• Several different types of science studies are demonstrated
• The instrument is (almost) ready but not done (upgrades)
• Available equipment:
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Refinement of Si Data

Thanks to Ashfia Huq
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Exciting New Opportunities Are Awaiting with 
the Commissioning of VULCAN

• Stress Mapping in components
– In-situ study of processing

• In-situ deformation
– Uni-axial and torsion 

loading
– Cyclic loading
– Small length scales
– Glass & polymers

• Kinetic studies
– Multi-length scale phase transformation phenomena
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