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Miniature Pressure Pickups for Measuring the Pressure on
Oscillating Airfoils in Supersonic Flow

By Takao IsHII & Mitsunori YANAGIZAWA

For the experimental research to measure the aerodynamic damping of
the airfoil in supersonic flow, two types of pressure pickups were specially
designed and calibrated on their linearity and frequency response. One was
the piezo-effect type made of lead zirconate titinate and the other was the
electric condenser ‘type. Both were designed to meet the following require-
ments: (a) to be small enough to be inserted in the airfoil section, (b)
to have the natural frequency higher enough than the experimental frequency
range. (c) to be rigid enough to the severe acceleration encountered in the
oscillation (d) to have no or little output due to the acceleration force acting
on the sensing element.

In the case of the piezo effect type, the effect of acceleration force could
be canceled by adding up the output of the active element and that of the
dummy one which had the opposite polarization to the active one and was
located with the active one on a line parallel with the axis of rotation of the
wing.

In the case of the condenser type, it was located in such a way that the
plane of its diaphragm was in the plane of the oscillation to minimize the
acceleration effect on the output of the pickup.

The results of the calibration showed that the piezo effect type had the
flat frequency response at the frequencies above 10 c.p.s., on the other hand,
the condenser type had between 0~1, 000 c.p.s.

The piezo effect type ware feasible in practice than the condenser type,
because the electrical noise of the former type was less than that of the

latter, in the oscillating circumstances.
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