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Forecast and Control of the Spring-back of

Spherical-cymbal Transducers End-caps in Free-bulging

WU Shi-lin, ZHANG Qi , HUANG Zhi-ping
(Dept. of Instrument Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: In order to manufacture spherical-cymbal transducers end-caps with higher quality and lower costs, free hydro-
bulging technology is used to substitute the traditional stamping technology, and the emphases are laid on the study of the
spring-back of end-caps in free hydro-bulging. ANSYS/LS-DYNA software is adopted to forecast the spring-back of end-caps
in free hydro-bulging. The controlling method is brought forward based on restrictions and the FEM simulation results. Exper-
iment results prove that its feasible to forecast and control the spring-back of end-caps by FEM numerical simulation.
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Fig. 1 Spherical-cymbal transducers end-cap
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Fig. 3 Spring-back of free-bulging
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Fig.4 Results of free-bulging



ok W 5 FT bR % « Spherical-cymbal 4t i 25 U8 F1 I T 1 8 0300 5 4 o .
0.826E-05

0.004785 o369 0.635E-04

9665 -
0.009578 14963 0.149E-03
0.014371 0.234E-03
0147 20258 0.319E-03
0.019163 5 -
25555 0.405E-03
0.023956 - -
30852 0.490E-03
0.028749 - -
36148 0.575E-03
0.033542 | 57SE-0;
41445 0.660E-03
0.038335 . X
0043128 46741 0.746E-03
- 043 ‘ 52038 0.831E-03

Bl PAfii: x 10°Pa
a Sl b von Misesh /J ¢ von Mises B A%
Bl 5 [ml g

Fig.5 Results of spring-back
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Table 1 Load curve and spring-back
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Fig. 6 Load curve
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Table 2 Simulation results and experiment results

mm,d. =12 mm,t
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0.4 0.197 0.044 0.195 0.148 0.047 6.8%
0.5 0.394 0.041 0.388 0.343 0.045 9.8%
0.6 0.552 0.035 0.547 0.509 0.038 8.6%
0.7 0.680 0.030 0.658 0.626 0.032 6.7%
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