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STS-1 Pogo Analysis

REF:	 (a) Gardner, T. G., "Evaluation of SSME Fluid Dynamic
Frequency Response Characteristics," Wyle Labora-
tories, Research Staff Technical Memorandum MT-80-
8, Contract NASB-33508

(b) Bendat, J. S., and Pierso`, A. G., "Measurement
and Analysis of Random Data," John Wiley and Sons,
Inc., New York, 1966

The purpose of this memorandum is to document some of the pogo
related data from STS-1. Brief descriptions of the measurements
and data reduction are provided. In the analysis of the data,
reference is made to FRF and single engine test results. 	

,. ,

The measurements of interest are classified under major project
elements of the SSME's, the external tank, and the orbiter.
The subsystems involved are structural dynamics and main propul-
sion. These are all development flight instrumentation measure-
ments.

Data were recorded on-board the orbiter with a minimum response
rate of 1.5 to 50 Hz. The wide band, 14 track recorder was used,
and the data required demultiplexing before reduction. The flight
phase of interest was from liftoff through main engine cutoff.

Data reduction was accomplished using the pogo analysis software
for the HP5451C Fourier Analyzer, reference a. Data were filter-
ed 1 to 50 Hz using Precision filters. PSD's were obtained by
averaging and using a 0.5 Hz bandwidth. Tabulated RMS values
were obtained from PSD's using the equation, reference b,

3	 =
x	 x

where	 T __ root mean square value (A)

B e bandwidth (Hz

Gx = power spectral density (AZ/Hz)
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The STS-1 pogo analysis results are attar-bed. These results were
presented at the Pogo Panel meeting held on May 21 and 22, 1981.

Tomas E. Nesman

APPROVAL:

Robert S. Ryan
Chief, Structural
Dynamics Division
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