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“Evarduino”

"Trident”

» Hydrofoll

* Improved “EVA”

* Main wing and canard
 Materials: CFRP, PS form

* Planing boat with canard
 Materials; CFRP, PS foam
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Measure-
ment

Analysis
Optimization

Human Swing
(3D Measurement)

.

Human Model
(Response Surface)

Golf Club
(FEM Model)

- 0 +
Bending | soft ave. | stiff
Torsion soft ave. | stiff
tendency |light |ave. |heavy
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- How golfers adjust their motions
- How the shaft bends
- How the club head attacks the ball

QRACE !

Research into Artifacts, Center for Engineering 5
The University of Tokyo




Best Quality for a Better Life
D-fit system

[Condition]

- Operated this system at our office

- Conducted fittings to 103 players

[Results]

Mitsubishi Chemical Holdings Corporation
KAITEKI SQUARE (in Tokyo)

Skill Level Professional| Advanced | Mdrange [~ Total
Trajectory Scores Ave. (standard shaft) 258 225 187 223
Trajectory Scores Ave. (the best shaft) 263 244 204 237
Improved golfers / Total golfers 2/3 33/38 54 /62 89/103
Improvement Rates [%] 66.7 86.8 87.0 N 864 J

Distances and/or directions of

89 out of 103 players were improved

= We think our system is ready for launch!

2% MITSUBISHI RAYON | GRAPHITE SHAFTS
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Analysis of golf club and Human
dynamics

mmmmmmmmmmmm

Measurement of
swing and body

50mm  Rigid

FEM analysis of Club Multibody dynamic analysis
J of human body
l
Head Speed Body Burden
N~ -
-

Optimization of multi-objective
system
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MORE SPORTS / TRACK & FIELD

Japanese athletes earn two silvers, bronze on last

day of World Paras

EYOBO

LONDON - Kaede Maegawa and Anju Furuva each earned
silver, while the men’s 4x100-meter relay team captured
bronze for Japan on the final day of action at the World Para
Athletics Championships on Sunday.

In the women's long jump T42 category for single above-knee
amputees, Maegawa recorded a jump of 3.79 meters in her
sixth and final attempt. Italy's Martina Caironi, who won with
a personal best mark of 4.72.

In the women'’s 800 meters T20 category for runners with
intellectual impairment, Furuva crossed the finish line
second in 2 minutes, 21.37 seconds. Hungary's Bernadett
Biacsi won gold in a championship record 2:20.51.

In the men’s T42-47 4x100 relay, the Japanese team of Hajimu
Ashida, Keita Sato, Tomoki Tagawa and Mikio Ikeda finished
fourth in 44.20 seconds, but the team was bumped up to
bronze when the U.S. team was disqualified for a lane
infringement.

L CLICK TO ENLARGH

JUL 24, 2077
ARTICLE HISTORY

& DRINT = SHARE

PHOTOS

KEYWORDS
WORLD PARA ATHLETICS
CHAMPIOMSHIPS, KAEDE
MAEGAWA, ANJU

FURUYA

Kaede Maegawa

ite, Inc.
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Model in Multi Body Dynamics

» HAT (head-arms-trunk) model

» Prosthesis is modeled by 6 rigid bodies and springs and
dampers. Spring coefficients are determined by
compression test.

» Solver: MotionSolve (HyperWorks)
» Visualization:MotionView (HyperWorks)




Inverse Dynamic Analysis

» Inverse Dynamic Analysis

» Contact parameters and contacting geometries should
be chosen.

Stiffness

Stiffness Exponent

Damping
Penetration Depth
Static Friction
Coefficient
Stiction Transition
Velocity

Dynamic Friction
Coefficient
Friction Transition

Velocity

Contacting geometries are chosen as
spheres to remove sharp corners. Radii of
spheres are assigned to fit ground reaction
forces and position accuracy. Also ground
position is adjusted by radii of spheres.

SoundLeg | Prosthesis ___|

120000 N/m 140000 N/m
1.3 1.1
600 N.s/m 1000 N.s/m
0.001 m 0.001 m
0.2 0.3
0.01 m/s 0.01 m/s
0.2 0.2
1 m/s 1 m/s CE

ineering
f Tolyo



Simulation (Inverse Dynamic Analysis)

Force Response

2000 Prosthesis Sound Leg Prosthesis

o9

QRACE
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The University of Tokyo
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