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ENVIROIMNETAL TE S OF RI EXPERIMENT
FOR IQCKHEED SUPPLEL K*AL FLIGHT T3S
Introduction
The object of this test was to debermine the operation of the RF experi-

ment during the enviromments it is expected to see during Supplemental
Flight Tests (SFT).

The test levels are defined in Paragravh A, CLD Memo, E. H. Copeland,
7332, to C. R. Blaine, 1423, dated 9/8/66, subgec,, Sucgegtnl Environ-
mental Test Levels for Lockheed Supplemental Flipht Tests

The abhove refersnced tLest levels are detailed in the Procedure and Results
section of this repoxrt.

This test was requested by ¥. L. Chavez, 1423, on September 9, 1966. A.
C. Watts, 7332, was the Test Engineer. The test item was received Septem-
ber 16, 1966 and the test was completed October 3, 1966.

Summnary

The RF experiment for the Lockheed Supplemental Flight Test was tested in
the enviromments which it is expected to see during flight and re-entry.
The test enviromments were:

Sinusoidal Vibration
Random Vibration
Linezr Acceleration
Mechanical Shock
High Terperature

Low Temperature
Terperature Shock
Humidity Cycling

The package vas functionally tested by the consultant during or after each
test. Operation was satisfactory afier all tests except random vibration.

The unit failed after two axes of random vibration; however, after repairs,
the unit was operated successfully through random vibration in all three
sxes.

Procedure and Results

S

'

The purpose of this test was to determine if the RF Package, shown in
Figures 1 and 2, would surv1ve launch environments and operate successfully
vironments for the package were
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o calculated from envirormental requirements described in iockheed Miesile
. " System: Division Report "Abres Model Supplementary Flight Environment

‘Requirements", dated 5/12/66, Ref: No. T.M. 81- 73/75A. The calculations
were. made by R. R. Reynolds, 7332.

, , The foliowxng sectlons descrrbc the various environmental tests in the
v ‘ order in which they were performed.

(1) vibration:
‘ (a) Sinusoidal Vibration. -The package w;e exoosed to sinusoidal
vibration in each of three mutually perpendicular axes as defined in
" Figure 4. The vibration fixture with the unit is shown in Figure 3. The
vibration consisted of two lO—minute cycles vhich are defined as fellows:

Lo , lO cps t0 200 cps to 10 cps

: o T .. 0.16:in. double anplxtude dlsplacement from
S ~ 10 .to 25 ¢ps - ~

‘58 aceeleratlon from 25 to. 200 cps

- . B ‘ .- The package was checkea by the requeotor followrng the. v1brat10n and found
poo : v”to be- operable.“ . , :

Bt T T (b)) Random V:Lbrata.on. Flgure 5 shows the spectra.‘l. density syec:.x"lecl for
AT ffv1brai10n in 211 three axes. Figure §’and- 7 show ‘the spectrel density seen

P . by the package in ‘the X and 2 ‘axes, respectively.,}The unit. falled to- operate

ST ITPIDE S fhafter the Z-axes v1brat10n and was’ returned to “the consultant for repairs.

; ?eThe unlt was later returned and retested in all three axes. The spectral
- . ‘density for the X, Y, and Z axes is:shown in Plgures 8, 9, and 10, respectlvely.
. :The unit was tested and. fbund in onerating condltion after each of the three
‘gvaxes.,”9*'" : : . i : . ;

et

U<(2) Linear Accelerat*on' The package was. exposed to constant acceleratlon
FRTE : .~ 3n both directions of three mutually: perpendicular axes as shown in Figure h
Lo \':The acceleratlons For the indivmdual axes were as followS"

Axis - ' 1 Acceleratlon
: +2 50 g
-Z | 100 g
Co ; _ +X o g
Pt : : X Lbo g
‘ +Y 4 g
-Y ho g

The ?ackage waolfunctionally tested by the requestor after completion of
the gbove test and found to be in operable condition.
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(3) Mechanical Shock: The package was subjected to mechanical shock in the
b ' positive and negative directions on each of three mutually perpendicular axes
' ~&s defined in. Tlgurc %, The shock parameters were as follows:

e e e it

§ Pulse Shape Duration Peak Acceleration
| Level No. 1 Approx. Haversine 15.1 to 15.6 ms.  13.5 to 4.7 g

E ' K Level No. 2 Approx. Haversine = 4.85 to 5.0 ms. 100 to 107 g

i ‘Level No. . Approx. Haversine | 4.0 to h‘h ms. 370 to 380 g

The pulse shanes were not the specified helf sine wave shapes, but were
approximately haversine shapes which tended to be trialgular.

e The package vas fuchlonallyvtested by the consultant after completion of
shocks in Level No. 1 and after each shock in Level Nos. 2 and 3. There
- vere no failures.

(h) Temperature :
(2) High Temperature: The package was soaked at +L40°F for 4 hours.
. On the sdvice of the consultanu, the package wes not operated durlng,
or after, the: eyposure. : :

(v) Low Temperature The nackage was soaked at 20 F ’or 3 hours. The
: package was tested after the: exposure and found.to be operating

properly.

(e) Temperature Shock: The package was subjected to temperature shock
as shown in Figure 1l. The negative overshoot to -100°F was not
~ celled for in the test specification, but was a result of a mal-
'function of the environmental chanmber. . The package was tested after
the tempe*ature shock test and found to be operable.

‘(d)'Hunldlty The package was subgected to humidlty cycllng in two 2% hour
cycles, with a cycle defined as per Figure 12 (as per SC- hhSl A(M),
Paragrapn B2.).

E This completed the environmental testing of the unit. The package was returned
) to Organization 1423 for testing and found to be operating properly.

ACW:T7332:bw & vb
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FIGURE 4 AXIS DEFINITION FOR RF PACKAGE
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