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In this work the effect of Differential Scanning Calorimetry (DSC) measurements on small and large 

grain room temperature and elevated temperature aged NiTi microwires is investigated. 

A Ni50.8Ti49.2 wire of diameter 150µm was recrystallized by annealing at various temperatures and times 

followed by water quenching and yielding samples with different grain size and low amounts of 

dislocations. The samples annealed at 575˚C and 600˚C for 20 minutes which result in a grain size of 

about 500nm and 1500nm diameter, respectively (Figure 1 (a) and (b)), were selected for 

investigation.The obtained samples of each grain size are divided into two sets, the first to be aged during 

all operations at room temperature (RT), the second at 100°C. Each set is divided into several sub-sets, 

treated as follows: 

A. 1 sample undergoing 10 consecutive DSC cycles at the day of annealing (not for the 100°C aged 

sample) 

B. 1 sample undergoing 10 DSC cycles, one at each of the following days 0, 1, 2, 4, 8, 15, 30, 60, 90, 120 

after annealing, with in between the respective aging at RT or 100°C 

C. 6 samples each undergoing 1 DSC cycle at respectively day 0, 2, 8, 30, 90, 120 after annealing, with in 

between the respective aging at RT or 100°C 

Comparing martensitic transformation start temperature (Ms) of different tests shown in Figure 2 (a) 

yields the following results: 

1. Sample A shows lowering of Ms, which means the martensitic transformation is suppressed by 

thermal cycling. The lowering of Ms in the sample with large grains (LA) is faster than in the 

sample with small grains (SA). 

2. Lowering of Ms is also observed in large grain (LRB) and small grain (SRB) B samples aged at 

RT and it is faster than for large grain (LA) and small grain (SA) samples of A. 

3. Ms of sample B aged at RT lowers faster in the sample with large grains (LRB) compared to the 

sample with small grains (SRB). 

4. Ms of large (LBE) and small (SBE) grain sample B aged at 100˚C shows abrupt lowering which is 

much faster than that of sample A (LA and SA) and sample B aged at RT (LRB and SRB), 

respectively. 

5. Ms lowering of sample B aged at 100˚C shows no significant difference between large (LEB) and 

small (SEB) grains. 



6. No significant difference between Ms of the C samples aged at RT measured at different days is 

observed (results not presented here). 

7. Ms of the C samples aged at 100°C decreases abruptly and no significant difference between large 

and small grains is observed (results not presented here). 

DSC measurements of B and C samples aged at 100°C show appearance of R-phase peak which grows by 

aging time until the martensite peak almost disappears, as can be seen for LEB case in Figure 2 (b). The 

day 0 curve belonging to the test before putting the sample in the furnace is considerably higher and at 

higher temperature than the peaks in the following runs, indicating an immediate effect of aging at 100°C 

aging on the material. 

 

    

Figure 1 BF-TEM image of the sample annealed at (a) 575˚C and (b) 600˚C. 

 

 
Figure 2 (a) Ms results of RT and 100˚C aged large and small grain size samples for A, B and C sets, (b) 

DSC results of large grain sample aged at 100˚C from set B (LEB). 

 

In view of earlier results, the nucleation of Ni-rich clusters is expected to be the origin of the Ms change. 
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