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a, Table 1: Dimension measuring result (mm)

P Without actuator With actuator
C1 L > Designed| Modell Model2 Model3|| Modell Model 2
a 2 2.710 2.365 1.880 2.450 2.348
— as 2 1.303 1.631 2.123 1.566 1.645
b, ‘kb, by 8.294 8.819 8.489 8.255 8.491 8.340
bo 8.294 7.809 8.079 8.331 8.136 8.245
b / \ d, c1 0.5 0.514 0.483 0.482 0.512 0.466
t 91 92 co 0.5 0.489 0.534 0.529 0.484 0.550
& | & d1 0.5 0.502 0.464 0.404 0.499 0.470
| da 0.5 0.420 0.532 0.500 0.403 0.505
| e1 0.7 0.670 0.680 0.714 0.645 0.696
h, | h, e2 0.7 0.658  0.735  0.690 || 0.674  0.689
} fi 0.7 0.686 0.722 0.719 0.705 0.736
} fo 0.7 0.663 0.716 0.703 0.663 0.716
f, | f, g1 45 45.337 45,113 45.221 44,931 45.238
| = j — | g2 45 44,321 44.621 45.370 || 44.283 44.321
h1 91.057 90.923 91.012 90.884 || 91.051 90.972
Fig. 6:  Dimension symbols for measurement 1, | 91,057 | 91.248 91.163  90.867| 91.252 91.116
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Fig. 7.  Experimental setup for displacement measurement
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Fig. 9:  Experimental device for displacement measurement by DLT method Fig. 10: Target markers for DLT method

Table 2:  Material constant of SUS304 used for this prototype
Young’s modulus (GPa) 167.0
Density(g/cnt) 7.87
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Table 3:

Analytical result obtained by ABAQUS

Without actuator With actuator
Designed | Modell Model2 Model 3| Modell Model 2
Uin (MM) 0.088 0.085 0.083 0.086 0.084 0.083
Uy (Mm) 1.056 1.03 1.02 1.00 1.05 1.01
up, (Mm) -2.96x107* -0.230 0.025 0.038 0.12 0.10
w1, (Mm) 1.07 0.893 1.050 1.020 0.998 1.084
wi,, (MM) 0.33 0.282 0.333 0.326 0.311 0.346
wag (MM) -1.07 -1.20 -1.02 -0.98 -1.163 -0.960
wa,, (MM) 0.33 0.369 0.314 0.310 0.356 0.297
Max stress (MPa) 181.0 181.3 191.4 180.5 193.8 212.1
Table 5: Displacement measurement result by DLT method
) . Modell | Model2 | Model3
gzblgjémg;smzf:rment measurement result by laser 2 (M) 0084 0076 0093
P u, (Mm) | 1.090 | 1.002 | 1.046
Modell | Model2 | Model3
wp, (Mm) 0.103 0.094 0.056
Uin (MM) 0.086 0.087 0.085
w1, (MM) 1.039 0.954 1.015
Uy (Mm) 1.069 1.077 1.075
un, (M) 0107 0.069 0.058 wi,, (Mm) 0.325 0.302 0.280
- - - wa, (Mm) | -1.249 -1.116 -1.105
wa,, (Mm) 0.335 0.312 0.296
Table 6: Reaction force of displacement expansion mechanism through piezoelectric actuator
Modell Model2 Model 3
Reactionforce (N) 50.1 50.5 47.5
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