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ORNL has extensive materials 
irradiation experience

50 years experience in design, assembly, and 
operation of irradiation experiments
On-site reactor (High Flux Isotope Reactor)
Experiments designed for other reactors

Advanced Test Reactor at Idaho National 
Laboratory
Ford Nuclear Reactor at University of Michigan
High Flux Reactor at Petten, The Netherlands
Oak Ridge Research Reactor at ORNL



NSTD Designs, Fabricates, and Operates 
Irradiation  Experiments, Integrates 
Experiments with Reactor Operations, and 
Performs Data Analysis

External Sponsors Include
DOE and Japanese Fusion Energy Programs
DOE Fissile Materials Disposition Program
DOE Generation IV Reactor Program
DOE Naval Reactors
US Nuclear Regulatory Commission



NSTD Operates Two Major Facilities to 
Support Irradiation Programs

Materials Irradiation Facility
Monitor and control of 
experiment conditions real 
time during irradiation at 
ORNL High Flux Isotope 
Reactor
Web based interface allows 
PIs to view experiment 
progress

Capsule Assembly Laboratory
Facilities for assembling and 
performing acceptance 
testing of irradiation 
experiments
Integrated welding facility
Vacuum test equipment
Hydro-test equipment
Test pit for acceptance 
testing of long  experiments



Multiple Experimental Formats are 
Used Rabbits

Small scale and 
“inexpensive” 
Located in the 
HFIR flux trap

Target capsules
Larger scale either instrumented or uninstrumented
Located in the HFIR flux trap

RB capsules
Large scale instrumented capsules
Located in the HFIR removable reflector region

Reusable experiment designs

Fuel irradiation



Advanced CAD and thermal modeling 
tools used for experiment design

Pro/Engineering CAD software used to develop 3-D models
ANSYS Multi-physics analysis code used for thermal design

Pro E Drawing

Design Detail

ANSYS
model

Thermal
Analysis

ANSYS thermal Analysis
Temp in K



Lithium filled
fusion materials 

experiment capsule

Rabbit capsule with bend bar
specimens for the US NavyCapsule Fabrication 

Process is Unique
For Each Capsule 
Design



Some Experiments Can be Monitored Real 
Time



ORNL Irradiation Programs Have Made 
Significant Contributions to World 
Knowledge Base of Material’s Irradiation 
Performance
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