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INTRODUCTION: The Surveyor Nose Fairing is a fiberglass, cylindrical and conical,
split clamshell structure designed to protect the payload from the undesirable effects -
of passing through the lower atmosphere during launch. Its use terminates 200 seconds
after lift off, when it is jettisoned. In performing this designed function, the fairing
must withstand the boost generated loads, and the vehicle structure must withstand
these loads as modified by the fairing dynamlc response.

The fairing response was calculated by theoretical analysis based on available paramet-

ric data, such as stiffness, weight, and geometry. This test was performed to verify

: calculated and assumed parameters and the results of the theoretical analysis.

OBJECTIVE The main objective of this test was to deterxmne the Irequencies, shapes.

~ and damping values of the principle shell modes of the nose fairing under expected flight
delta pressure simulahon, and to measure ‘rotation of the nose cone. tlp durlng the e -v

pressure simnlation. e i _ | v o Cml

. conc LUSIONS The following shell mode frequencies, shapes. and damping valuec
) were determined ‘during this test under a simulated fhght delta pressure of 5 5 psxd

g m =.‘1‘ | LS 3 N £= 61 - F=ooz2 .
m=1. n=4 f=75 F=0.025

"“»‘;“1; o o =8 im0 o B §=0.021 -
m=1 n=6 £=108 r=0.028

The measured rotation of the nose cone tip during the simulated pressure condition was
4 min 45 sec of arc in the Y-Z plane and 1 min 22 sec of arc in the X-Z plane.

This test was started on 17 March 1964 and completed on 31 March 1964.
RECOMMENDATION: The data presented in this report are measured responses. A

more thorough examination of the data should be considered since no attempt has been
made here to separate bending, torsional, and shell modes.
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TEST SPECIMEN: The test was conducted on the 55-0513-2 nose fairing which was
essentially identical to the AC-3 fairing except for the following items: (1) no LH; -
vent fin and supporting structure, and (2), no angle of attack mast.

The test article was modified to approximate the uniform tension connection between
the AC-3 nose fairing and tank at sta 219. (Ref CIC 28888)

p
TEST PROCEDURE: The test was performed under the test tower located outside of
Building 15, west end. The recording and control instrumentation were vlocated in
the portable mstrumentation trailer near the tower fxgures 46 and 47

: SIX P1ezoelectr1c accelerometers were attached to the test spemmen at sta 183 with

* . dental cement, figure 9. The outputs of the accelerometers were recorded ondirect |

writing recorders ‘and used to determine fnequencies for .
barrel surface surveys and to- record the damping decay curves durmg that portion of
the test. A hand held velocnty probe and a vibration meter, figure 51, were used to
- measure the test specimen. response to excitation during the surface. survey portion
* of the test The output of the vibration meter was connected to the vertical axis input
on an oscﬂloscope so that the phase of the hand probe signal could be compared with
the input force signal. An impedance head was used with each v1brat10n exciter and
the input force was controlled by a servo system. The force signal at exciter number -
two at 180°, sta’ 183, was used as the reference signal and was connected to the hor1zonta1
- input on the oscilloscope. Accelerometer and hand probe measurements were in a radial
direction. : - '

‘The rotation measurement was made with-a microptic cliuomete_r, figures 48 and 49,
operated by personnel from Optical Tooling, Dept 451-0. The clinometer was mounted -
on a flat plate attached to the fairing at three points, whmh closely simulates the angle
of attack mast mounting for AC-4 and on vehicles.

Excitation of the fairing was supplied by two electrodynamic exciters, each having a-
force rating of 50 pounds vector. The two exciters were located at sta 183, ¢° and 180°,
as shown in figures 9 and 52. Excitation was applied to the fairing through a stinger -
which went through a hole in the fairing and was secured with jam nuts on both sides.
The stingers were attached to the exciter heads through the impedance head, as shown
in figure 50. The fairing was bolted to the test fixture at the missile station 219 ring.

A 0.006 inch thick polyethelene bag covered the entire test specimen and was sealed
with tape at the base of the fixture. The interior of the fairing was evacuated to 5.5 psid
with a vacuum pump, shown in figure 51.
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TEST PROCEDURE: (Continued)

Rotation of the nosecone tip was measured during evacuation of the interior of the fairing
at 0.5 psid intervals. Measurements were made in the Y-Z and X-Z planes over a
period of 2.5 hours.

Initially, two frequency sweeps were made from 5 to 500 cps , one with the exciters
in phase, and one with the exciters out of phase. The frequencies at which maximum re- .

_ sponse from the accelerometers was obtained were selected for barrel section surveys

at station 183 with'the hand probe. The barrel section response was measured every
ten degrees circumferentially. Damping decays were made using one exciter located
at sta 183, 180° to excite the fairing, and recording the accelerometer decay reaponse i
when the armature circuit of the shaker was opened. Damping values were recorded at
5.5 psid for the principal n modes and at several lower dlfferentlal pressures for the

ERN

‘n= 3andn Gmodes

Complete surface surveys of both the barrel sectlon and the cotie section were made " oz

the pr1nc1pal n modes. The barrel section response was measured every 15 degrees
circumferentially and at 6 stations. The cone section response was measured every
15 degrees at 11 stations.  Only the phase relationship with respect to the input force
was recorded at these pomts. Magmtude as well as phase was recorded at a few' selected

- pomts

A search for the higher m modes was conducted by measuring the barrel section response -

_vertically every three inches at 180° and 0°. There was also an attempt made to measure - -

the vertical motion of the sta 219 ring.

TEST RESULTS: The data obtained during the rotation measurement are tabulated in
figure 1. The maximum rotation was 4 minutes 45 seconds of arc in the Y-Z plane.

At 0.0 psid, there was a gap of approximately §.03 inch beiween the iwo cone halves.
Once this gap was closed due to delta pressure, the measured rotation was very small.

Tﬁere were four sheil modes determined for m = 1. They were:
n=3atf=67cps

n=;4atf=75¢:ps :

n=Satf_=9Ocps.A o ' | | ‘

n=~6atf=108 cps |
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TEST RESULTS: (Continued)

The data obtained during the barrel section surveys at sta 183 are plotted in figures 10
thru 26. All surveys were made at 5.5 psid except those plotted in figures 12 and 23
which were made at 2.75 psid, and figures 13 and 24 which were made at 0.0 psid. The
results indicate a shift in antinode position with a change in pressure.

The damping decay data are plotted in figures 27 thru 41. Damping factors were de-
termined by plotting the log of the zero to peak amplitude of the decay trace against the
number of half cycles and measuring the slope. In cases where a change in decay rate o
was obvious, two slopes were measured. The results are tabulated in figure 2. The
effect of change in pressure on the damping factor is plotted in figure 42 for n= 3 and
n = 6. The results mdlcate a minimum damping factor at 2.5 psid. _ o

Figures 4 thru 8 show surveys of the entire fmring surface. Plus and minus signl were L

used to inﬂcate in and out of phase relationship with respect to the referenced input
‘force. N was used to indicate a null reading where it was not possible to determine
phase relat;onahip Two exciters were used in all cases and they were located as’
‘shown in'’ g‘ure 9. The dotted lines were used to indicate the node lines in_ the fnrmg
'The locations of the umbilical island cutout and the equipment access doors are shown
in figure 3.

R Flgures‘ilﬁ thru 45 show the results of the search for h1gher m modes * There was not

~ time enough to make complete surface surveys at these frequencies. No quantitative
data was obtained to describe the vertical motion of the station 219 ring. The hand probe
readings were very low. However, there was enough output to indicate thai: there is a
change in pﬁase relatlonslup as the probe is moved around the nng
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TEST EQUIPMENT (cont'd)
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No. 7700, issued to R. L. Radcliffe, Dept. 564-4.

\

are recorded in EWB




- 55A3291

} ' TABULATED DATA FOR NOSE ROTATION MEASUREMENT
SURVEYOR NOSE FAIRING MODE SURVEY

Differential Angular Position y-z Plane Angular Position x-z Plane
Pressure Degrees ‘Minutes  Seconds Degrees Minutes Seconds
- (PSID) ’ '

o 0.0 ., 35 53
AR T A

1.5 .86

-z
2.5
8.0

51 359 - 56 12

24 7 38 56 -

oo s st Cow

3.5 35 58 13

. 40 88 .. 24 359 ... 57 . 34

ey
5.0 359 58 28
5.5 s s8 30 ..
‘5.0 38 ss 38 | |
4.5 359 58 36
0 359 8 32
3.5 359 58 25
3.0 3 58 - 20
s |
20 359 57 48
Ls : S
1.0 s 56 34
0.5 | - |
0.0 - 359 54 43
' | o Figure 1

n .
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Figure 47
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