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1. Abstract –The main objective of the work is to investigate the influence of deformation parameters, such

as temperature and strain rate, on flow behaviour of an Fe-Ni-Co-Al-Ta-B (abbreviated NCATB) shape

memory alloy. Flow behaviour tests on an NCATB alloy were performed on a Gleeble-3800

thermomechanical simulator at deformation temperatures of 1100 to 1200℃ and strain rates of 0.1 to10 s- 

1 with strains of 0.2, 0.4 and 0.6. Efficiency of power dissipation (η ) should be high for microstructural 

changes in the material and is related to the strain rate sensitivity (m). Taguchi method is used to evaluate 

the influence of deformation temperature, strain rate and strain on efficiency of power dissipation. An 

analysis of experimental results revealed that strain rate was a more influential factor compared to strain 

rate and strain in the NCATB alloy.    

2. Experimental – Samples for uniaxial isothermal compression tests were prepared using the

vacuum arc remelting technique followed by suction casting. Samples of 6 mm diameter and 9 mm length

were used for the tests.

Table I. Hot deformation processing conditions 
 
ψ6 mm   

4.5 mm 

Fig. 1: Initial and final conditions of the sample  

     during uniaxial isothermal compression  

3. Results and Discussion – Efficiency plots were drawn for the test conditions shown in Fig. 2. The

criterion of “larger the better” was used for Taguchi analysis and main effects plots were drawn for signal-

to-noise ratios as shown in Fig. 3. The influence of deformation parameters on efficiency of power

dissipation is analyzed from Table II.

Table II.  Response table for means 

Temperature  (℃)  Strain rate  (s-1) Strain 

1100 0.1 0.2 

1150 1 0.4 

1200 10 0.6 

Level Temp.  Strain 

rate   

Strain 

1 0.2553 0.3488 0.3409 

2 0.3359 0.2852 0.2464 

3 0.2885 0.2456 0.2924 

Delta 0.0806 0.1032 0.0945 

Rank 3 1 2 

9 mm  

Fig. 3 :   Main effect plots for S / N ratios  
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Fig. 2: Efficiency plot for strain 0.6 

4. Conclusions – This work has presented an application of Taguchi method for the deformation

behaviour of an NCATB alloy.

1. Efficiency of dissipation increases with deformation temperatures of up to 1150℃ and then decreases.

This is due to microstructural phenomena, such as dynamic recrystallization, occurring within the material. 

2. Efficiency of dissipation decreases continuously for increasing strain rate. 3. Efficiency of dissipation

decreases continuously with strains of up to 0.4 and then increases. 4. Strain rate proves to be a more

significant factor for the NCATB alloy during hot deformation than deformation temperature and strain.
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