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Grain characteristics and 
sample size govern yield stress 
behavior in micro-tensile tests. 

Background

Methods

Examine the impact of temperature and predominate 
grain orientation on yield stress behavior of tungsten

Represent bulk material performance
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Reduce costs and radiation dose

Results for the yield stress values of tungsten micro-tensile specimens from three sample gauge sizes show a dependence on both sample 
and grain size. The small samples include both single crystals (a) and a polycrystal(b). The medium samples are all polycrystalline (c and d). 

Investigate 
characteristics 
responsible for 

‘smaller is 
stronger’ 

ROOM TEMPERATURE TESTING

TESTING AT ELEVATED TEMPERATURES

TUNGSTEN
Multiple sample sizes with 

microstructure analysis

ZIRCALOY-4
Nonirradiated and irradiated; 
multiple sample sizes

TUNGSTEN
Single sample size;

Categorized by predominate  
grain orientation

MODELING
Crystal plasticity simulations 

of tungsten using MOOSE

Tungsten single crystal simulations (left) and
 medium micro-tensile bars before testing (right)


