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NARloy-Z-MWCNT and NARloy-Z-D  
Composites Studied 

Material/Process Vol.% 
(CNT/D)  

Wt.% 
(CNT/D) 

Density 
(gm/cc) 

Characterization 

NARloy-Z baseline 
(FAST)* 

0 0 9.13 Thermal conductivity, mechanical, 
microstructure 

NARloy-Z-MWCNT 
( FAST)* 

1 0.25 9.06 Thermal conductivity 
2 0.5 8.99 Thermal diffusivity 
5 1.25 8.78 Thermal conductivity, mechanical, 

microstructure 
10 2.5 8.44 Thermal conductivity, mechanical, 

microstructure 
20 5 7.75 Thermal diffusivity, microstructure 
40 10 6.38 Microstructure 

     
NARloy-Z-MWCNT 
(Extrusion) 

1 0.25  Microstructure, electrical resistivity 
5 1.25  Microstructure, electrical resistivity 
10 2.5  Microstructure, electrical resistivity 

     
NARloy-Z-Diamond 
( FAST)* 

10 2.5 8.44 Thermal conductivity, microstructure 
20 5 7.75 Thermal conductivity, microstructure 
40 10 6.38 Thermal conductivity, microstructure 
    

*Parameters used for FAST: Temperature: 9750 C, Pressure: 65 MPa, Heating rate: 100 C, Holding time at 
temperature: 20 minutes, Furnace cooled 
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NARloy-Z-MWCNT Tensile Properties  

% MWCNT 
Average Yield 

(MPa) 
Average UTS 

(MPa) 
Average Elongation 

(%) 
Average R.A. 

(%) 

0 88.2 271.7 31.3 61.2 

5 105.9 124.7 1.6 1.2 

10 97.8 107.5 0.8 0.8 

Stress-strain curves for baseline pure NARloy-Z (0% MWCNT) 
 and NARloy-Z-5% MWCNT 12 
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NARloy-Z-MWCNT Tensile Fracture Surfaces 

NARloy-Z-MWCNT tensile specimens 
 

NARloy-Z-MWCNT tensile fracture surfaces 

    0%MWCNT                              5% MWCNT                            10% MWCNT 

0% MWCNT                             5% MWCNT                                  10% MWCT 
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Microstructure Analysis 

     NARloy-Z-5%MWCNT         NARloy-Z-10%MWCNT         NARloy-Z-20%MWCNT 

SEM images of NARloy-Z-CNT composites  

Note the segregation of MWCNT at prior particle boundaries 
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