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Compliant Mechanism for Amplification of Displacement using Flexure Hinge
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to maximize Displacement Amplification
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d<di<dc  k=1,2,3 Fig. 1 Design of flexure hinge
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Table 1 Mechanical properties of engineering materials®

Materials Modulus of  Poisson’s Yield Density
Elasticity Ratio Strength

Aluminum 3
(2014-T6) 73 GPa 0.33 410 MPa 2800 kg/m

Aluminum 3
(6061-T6) 70 GPa 0.33 275MPa 2700 kg/m
Stainless 195 Gpa 0.30 520 MPa 7850 kg/m®
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Fig. 2 Simulation of displacement(left) and stress(right)
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Table 2-1 Result of Simulation [Aluminum (2014-T6)]
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Iter. Input Disp. Output Disp. Angle Stress

(mm) (mm) ) (MPa)
1 0.005 0.077 0.665 72.377
2 0.010 0.153 1.329 144.75
3 0.015 0.230 1.994 217.13
4 0.020 0.306 2.659 289.51
5 0.025 0.383 3.325 361.88
6 0.030 0.459 3.991 434.26

Table 2-2 Result of Simulation [Aluminum (6061-T6)]

Iter. Input Disp. Output Disp. Angle Stress
(mm) (mm) () (MPa)
1 0.005 0.077 0.665 69.402
2 0.010 0.153 1.329 138.8
3 0.015 0.230 1.994 208.21
4 0.020 0.306 2.659 277.61
5 0.025 0.383 3.325 347.01
6 0.030 0.459 3.991 416.41

Table 2-3 Result of Simulation [Steel Stainless]

Iter. Input Disp. Output Disp. Angle Stress

(mm) (mm) () (MPa)
1 0.005 0.077 0.670 193.46
2 0.010 0.154 1.340 386.93
3 0.015 0.231 2.010 580.39
4 0.020 0.309 2.681 773.86
5 0.025 0.386 3.352 967.32
6 0.030 0.463 4.023 1160.8
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Table 3 Evaluation

Materials Amplification | Stress@ 3 ° Angle/Stress
Aluminum (2014-T6) | 15.308 326.5083 MPa | 0.0092 MPa/
Aluminum (6061-T6) | 15.308 313.0118 MPa | 0.0096 MPa/ *

Stainless Steel 15.429 865.6227 MPa | 0.0035 MPa/
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