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A viscoelastic (polymeric) split Hopkinson pressure bar (SHPB) was used as a means of
determining the dynamic characteristics of low—impedance or soft materials. The present
viscoelastic SHPB consists of polymethyl methacrylate (PMMA) bars to account for the impedance
mismatch between test specimens and metallic bars. Wave propagation analysis of strain pulses
in a PMMA bar was executed in the frequency domain to identify its mechanical model using
elementary one—dimensional wave theory. The SHPB made of PMMA bars was applied to evaluate the
high strain rate compressive properties of core and cover materials for a two—piece golf ball
within nearly 0.10 strain. Complex compliances of polybutadiene rubber (core) and ionomer resin
(cover) specimens, which are the ratios of the strain to stress in the frequency domain, were
determined to identify the respective mechanical models. To validate the accuracy of the
mechanical models for golf ball materials, finite element investigations on axial collisions
between the golf ball and a long elastic bar were conducted for comparison with measured contact
force histories. It is demonstrated that three—element solid models can describe the dynamic
behavior of both the core and cover materials within a given frequency range. The limitations

of the models are also discussed
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Design Optimization of Golf Clubhead and Ball with Numerical Analysis
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The design optimizations of a golf clubhead and a ball were performed with numerical
experiments. The golf clubhead was designed for maximizing the flying distance of a golfball.
The thickness distribution of the clubface, the shape of the clubhead and the mass distribution
were set to be the design variables. Since the sensitivity function of this kind of problem is
difficult to be derived, a non—sensitivity—based method called the basis vector method was used
The basis vectors were created by using eigenmodes obtained from modal analysis. Another
numerical approach of Design of Experiment was used for the optimal design of a multi—piece
golfball for maximizing the flying distance and improving the feeling at impact. In this
optimization, the thickness and material properties of each layer were set as design variables.
Numerical examples were provided to show the effectiveness of presented approach to the optimal
design of golf clubhead and ball.
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The attenuative and dispersive properties of longitudinal waves propagating in a viscoelastic
materials over a wide range of frequencies were examined in this work. The first order mode
vibrations of the waves propagating in a viscoelastic solid bar were measured, and the material
properties were determined in the previous research. The ultrasonic wave propagation experiments
by using the ultrasonic transducers having several characteristic frequencies were carried out
with the hollow cylinder of a polymethyl methacrylate material. Then, the material properties
are identified as a b—element solid model based on the three dimensional exact theory. As a
result, the attenuative and dispersive properties were able to be determined more accurately by
taking into account only the first order mode vibration in the low frequency region and both
the first and second order mode vibrations in the high frequency region.

%5 #h#

Acoustic Effect Using Chaos Controlled by an External Signal

Hironori Kumeno*

ST T2 i A R P e R

Proceedings of International Symposium on Nonlinear Theory and its Applications (NOLTA’ 17).
pp. 633-636, (2017.12)

AWFFETIE, AAADPEEZSHT DL TEFEEURTDVAT LAEZREL TN D, A ADA
HHZ2p & XN ITAROE DD L X I WD, ZONFADPL X EE - HIIG2HZ LT, E15%H



ROTNTEST, BHEURTDZENTED, £79| VAT LAZEET IO LM 504
AFEREGR DA ZATV, DR, FIEEEEITO BB LIZV AT L2 WETFEOEEOU R E1T 72,

(X 4 EJ

= -=x

TERHEEASARICH 1T BRI b L—= > TR DS

FE A, b, Rkl ERMEREL, SR —2, KERE

1 HUE R TS PR TR, 2 L) e ) TF—a URg ) e ) T—a VR
AAMHE T 2, USRS, (2017 11)

In rehabilitation, muscle weakness in long—term bed resting is remarkable in the mono—
articular muscle, but in the conventional muscular strength training, a strong load is also
applied to the bi—articular muscle, and selective strengthening of the mono—articular muscle is
often difficult in many cases. Therefore, utilizing the output direction control characteristics
of the human body lower limbs, we developed a selective training device in the mono—articular
muscle of lower limbs that even one patient can use. Also, I got an evaluation at the actual

clinical site, so I will report this.
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