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Compliance Calculation and Behavior Analysis of a Novel Right Circular

Corner-filled Hybrid Multiple-axis Flexure Hinge

LIU Qingling LUO Ping YU Changjuan
Department of Mathematics and Information Science, Langfang Normal University,
Langfang, Hebei, 065000

Abstract : A novel multiple - axis flexure hinge—right circular corner - filleted hybrid multiple - axis
flexure hinge was presented.Based on Castigliano’s second theorem, compliance formulas were formulat-
ed.Compliance calculations and finite element simulation were performed simultaneously for a sets of ex-
amples.By contrast to the results, correctness of the compliance formulas were verified. The ratio A named
as thickness-length ratio was defined, and the relation between the compliance errors and A were analyzed.
By means of the compliance formulas, the effects of the structural parameters on the compliance were an-
alyzed. Compared with the right - circlar multiple - axis flexure hinges, compliance and sensitivity to the
load of the novel hybrid multiple-axis flexure hinge are better than those of the right-circlar multiple-axis
flexure hinge.
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Fig.1 Sketch of right circular-corner filleted hybrid

multiple-axis flexure hinge
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Fig.2 Sketch of flexure hinge load
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Tab.1 Results of compliance computation and finite element
¢ (mm) Cirrm/N) Cyyr(m/N) Cryme (N Cio0 0 (rad/(N+m)) Ch, o ae(rad/(Nem))
it A fie 1.323 4X10°" 7.706 2X10° 9.427 5X10° 1.663 5 1.2322
! A BRIC A 1.378 9107 8.114 6X10°° 9.880 110 1.7451 1.2790
e fige 4.0421X10 5.6150x10 ° 6.7337x10 * 0.118 2 8.756 710 *
’ A BROCHE 4.1957X10 ¢ 6.047 3X10 ° 7.144 410 0.1258 9.151 7X10 2
) fr T A 2.020 4X10°* 1.2318x10°° 1.453 610" 2.543 3%10°* 1.8839X10°*
’ H R ICH 2.1234X107° 1.3439X10°° 1.564 810" 2.713 7X10°* 1.9831X10°*
ik A fie 1.2326X10 ¢ 4.226 210 7 4.9177x10°° 8.5814X10 ° 6.356 6X10 °
: A BRoC i 1.2930X10°* 4.793 310 " 5.360 910 ° 9.302 210 * 6.858 810 *
e A fie 8.382 910 ° 1.849 4107 2.125 3% 107° 3.700 5107 2.741 1x107
’ A BRITAt 8.894 2X10°° 2.216 4107 2.499 5X10°° 4.2259x10°° 3.1550X10°°
i AT fice 6.106 610 * 9.430 510 * 1.0717X10°° 1.8625X10 ° 1.379 610 °
’ H R OCH 6.363 110" 11.709 910 ¢ 1.2939X10 ° 2.179 1X10°* 1.647 210 *
Ly 4.6654x10°° 5.341 6X10 ¢ 0.600 9 10°° 1.042 5X10°° 0.7722x10°*
! A7 BRIC A 4.9957x10"" 6.958 910" 0.761 1x10°° 1.230 1X10°° 0.953 5X10°*
e fie 3.689 010 * 3.266 310 * 0.364 110 ° 0.630 610 * 0.467 110 °*
’ A BRIC At 3.9251x10* 4.616 810 0.477 810 ° 0.763 010 * 0.590 110 *
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(R =10 mm,r =5 mm,/ =2 mm)
Fig.3 Finite element model of right circular-corner
filleted hybrid multiple-axis flexure hinge
(R =10 mm,r =5 mm,/ =2 mm)
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Tab.2 Compliance computation under the different

filleted radius

r Cir Ciyry Ci e Cioo e Ci peme
(mm)|(10* m/N)|(10° m/N)|(10 *N"")|(rad/(N+m))|(rad/(N+m))
2 4.303 4 6.609 4 7.2176 0.1510 0.111 8
4 4.1527 5.648 3 6.967 8 0.129 5 0.096 0
6 3.917 3 5.540 2 6.422 4 0.106 7 0.079 0
8 3.637 2 5.206 8 5.560 1 0.083 0 0.061 5
10 3.328 8 4.5259 4.368 7 0.059 0 0.043 7
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