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Development of air suspension method load cell and a wind tunnel experiment
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Abstract
Four components load cell by air suspension method is developed. 20 time’s sensitive sensor and mirror for reflection of sensor infrared rays
made good improvements for linearity and resolution. Calibration result with this interference toward another direction was obtained.
Performance check of this load cell was conducted for aerodynamic characteristics of high speed spinning golf ball in the wind tunnel flow.
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“Photo.1 Four components load cell by air suspension method
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Photo.4 The situation of the calibration experiment by 1 axis
operation

Photo.5 OId the calibration and interference effect by 3 axis
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Photo.6 New the calibration and interference effect by 3 axis
operation
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Fig.2 Four components load cell by air suspension type
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Fig.3 The situation of the rotation balance of a golf ball
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(b)Z-direction (k=1.57[N/mm])
Fig.4 Calibration results of the X and Y-direction by glass beads
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Photo.8 The mirror surface
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(b) Z-direction (k=1.57[N/mm])
Fig.5 Calibration results of the X and Z-direction by mirror
surface
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(a) X-direction (k=1.57[N/mm])
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(c)Z-direction (k=1.57[N/mm])
Fig.6 Calibration results of X, Y and Z direction interference
effect

Table.1 Linearity and coherence of calibration

Linearity | Al drections-oniented coherence
Variance of drag 130% L:-04%
§:-005%
Vartance of i 1 7% D:055%
§:-031%
Vanance of side force | 6.5%% D:0dl%
L:-011%
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Photo.10 Side view of spring supported part Y-direction
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(a) X-direction (k=2.06[N/mm])
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Fig.7 Calibration results of X, Y and Z direction interference
effect

Table.2 Linearity and coherence of calibration

Lingarty | Al directions-ortented coherence
Vartance of drag 040% L:-013%
g1 -L10%
Variance of if 05% D 0.22%
31 -0.19%
Vaniance of side force | 0.7%% D -055%
L -036%
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(b) The drag coefficient Cp measurement result by all the axial
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Fig.8 The drag coefficient Cp measurement result of a golf ball
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