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Manufacturing of Shape Memory Alloys(SMA) Sheet Micro actuator using Laser
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Table 1 Typical properties of Ni-Ti shape memory alloys

Properties Description
Melting point (C) 1,310
Density (kg/m®) 6,500
Thermal conductivity of the Martensite (W/mK) 9
Thermal conductivity of the Austinite (W/mK) 18
Electrical resistivity (uQcm) 50-110

Table 2 Experimental parameters and levels

Input parameter Symbol Level
-1 0 1
Power (W) P 7 9 11
Pulse repeat rate (kHz) PRR 25 30 35
Cutting cycle (time) CcC 4 8 12
Cutting cycle delay time (s) CCDT 0 10 20
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Table 3 L9(3*) matrix for the experiments

Case P PRR CcC CCDT
1 -1 -1 -1 -1
2 -1 0 0 0
3 -1 1 1 1
4 0 -1 0 1
5 0 0 1 -1
6 0 1 -1 0
7 1 -1 1 0
8 1 0 -1 1
9 1 1 0 -1
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Fig 1. Geometry of the laser cut

Table 4 Experimental results and SN ratio

Case Spring Dross Cutting HAZ
width width
um n pm n pm n pm n
1 177 4498 2 2667 21 2630 45 3297
2 178 449 27 2873 26 2827 3 3027
3 180 4511 23 2718 27 2875 2 3430
4 173 4478 25 2802 20 2615 37 3133
5 148 4339 30 2964 ) 463 62 3590
6 175 4486 19 2573 39 312 40 3212
7 136 467 L N4 64 3617 100 3997
8 138 439 17 2478 ) 3470 39 3179
9 136 L6 65 3632 6 3674 Q 3828
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Table 5 Parameters influence rank and contribution

Parameters Spring width Dross
Rank Contribution Rank Contribution
(%) (%)
P 1 49.8 3 24.06
PRR 4 2.5 4 13.33
cc 3 232 1 34.86
CCDT 2 24.5 2 27.75
Parameters Cutting width HAZ
Rank Contribution Rank Contribution
(%) (%)
P 1 48.83 2 29.57
PRR 2 18.07 4 15.97
CC 3 16.87 1 31.45
CCDT 4 16.23 3 23.02

.00
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Fig. 2 Contribution of cutting parameters on the quality of cut
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