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Administrative Data

L.Q_ Purpase of Test: Qualification seismic vibration of the
F Electro Switch Corporation electro switches
specificd below,

2.0 MNanufocturer: Electro Switch Corporation
L0 Manulasturar's Tyna ar Medal lo; (Sev tyuipment Tesied herein).
{..Q_.DI.Q‘PL‘J'DQ._ﬁp(‘.ciﬂL’.’.f‘li.”:l.'.‘.’..i‘.'.hif‘il: Purchase Order No. 91014

2.0 Quantity of leme Trstad; Three (3)
S/Ns 1, 2, 3

6.0 Servrity Cloesification of Itams: Unclassified

~ (- Ll ol d
2.0 Dats Tast Comnlatard: October 2, 1978
8.0 Tost Condugtad Bv; C.Pilotte
Q_Disgasition of Spacimany
' - Returned te¢ Electro Switch Corporation.
10.0 Ahstract: Refer to results seclion herein.
|
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1.0 EQUIPHENT TESTED

Three samples of Electro P/l 20KL-1124A4, S/hs 1, 2 & 3,
Series 20K instrument & control switches were submitied

for seismic vibration testiig.
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TEST REGUIRLMENTS

The electro swilches specified in para. 1.0 above are re-
quired to pass Lhe seismic vibration test specified in para.
3.0 Lelew, wilhout evidence of mechanical damuge, deteriora-
tion, contacl chatter or false closure in excess of 2 milli-
seconds.
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3.0 TEST_PROCCOUKLS

3.1 Test Conditions
The electro switches were tested at room temperature
and pressure.

3.2 Test Mounting
The elcctro switches were mounted to a test fixture
which was secured to the small biaxial table of the
ALIC 45° biaxial seismic test facility.

3.3 Test Honitoring
When tested with the handle in the "1" position, as
well as the "2" position, all normally closed
contacls were monitored for chatter and all normalily
open conlacts were monitored for false closure not to
exceed 2 milliscconds.

Ohe control accelerometer was used to contiol the
table in the vertical dirceclion

3.4 Multiple Frequency Test
A biaxial multiple frequency excitation was applied to
the switches. The test input was recorded on a 14-chan-
nel tape recorder, each track having discrete frequency
sine beats recorded at a different frequency and delay
between beats. A1l frequencies were recorded at maximum
levels. |
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recorder,

multiple frequency oulput.

individual frequencies.

(RRS), shown in Figure 1.

the mixer can be controlled.

random excitation were perforuwed.

combined in a TA-channel wixer which results in a

biaxial directions of excitation as follows:

The input was played back through a 14-channel tape
The outputs of the 14-channels were then

The® individual mizer chanfiels have gain controls so that
the level of cach output tape channel passing through

test speclrum can be shaped by controlling the level of

The level of the
periodic pscudo-random excitation was such that the Test
Response Spectrum (TRS), from the control accelerometer
would envelope Lhe appropriate Required Response Spectra

In this manrer, the required

Qualification tests, consisting of biaxial periodic pscudo-
9

The switches received the input six times in each of four

TEST_NO._ SWITCH POSITION BIAXIAL DIRECTION OF EXCITATION*

-

SN DN —
LI K X P —

*Refer to the included photugraphs.

Front-to-back & Vertical
Right-to-left & Vertical
Back-to-front & Vertical
Left-to-right & Vertical
Left-to-right & Vertical
Back-to-front & Vertical
Right-to-left & Vertical

Front-to-back & Vertical

The test duwation for each input was 30 seconds,
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-The level of the first five inputs in cach biaxial

direction vas such that the TRS from the control accelero-
meter computed at Q=10(5% damping) would envelope the OBE RRS
shown in Figure 1. The level of the sixth input in each
biaxial direction was such that the TRS computed at 0=10

(5% damping) would envelope the SSE RRS also shown in Figurc'l.
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4.0 RESULTS
There wes no evidence of mechanical damaye or deterioration
to the electro switches nor was there any contact chatter or
false closure in excess of 2 milliseconds as a result of the

simulated scismic event,
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TEST EQUIPHENT LIST

hEME _FFGR, HMOOZL SER.NO. SANGE ACCURACY IKY.# CAL.FEI2.
hccelercreter PCE 302A 2852 1 Hz - 5§ KHz +57% AC3%4 23 wnntirs
P=czds Scot 1406C  <c==e- 1-3.5 FHz 20 volts output s AM310 6 ontns
0-0.25/1/2.5/5/10/25/38/
Velizeter OC westen 81 100/250/1C00V +12 ML325 3 roncths
Szecpe Tektronix 561 €ES 2 mv - 100 v 6 decacss 3 05335 3 ucnt-s
Power Sussly Screnson £0-2 102 0-40 VDC 0-2 Anp CCs FO3i8 © rencis
Pener Suzoly Sorenson QR2§0-.75 571 0-40 VOC 0-.75 Amp. .01 PD332 6 ronths
Powg~ S.ioly Screnson QR84C-2 519 0-40 VDC 0-2 Amp .01 PD341 € rorci:
HyCraulic Aactuater KTS 204.63S LC-300 Hz, 25¥X force lbs. *2°F
23" DA max. +50A
Ccntroller HTS 443.115 0C-2000 Hz 1% PE367 6 months
Cretter Monitor Hatrix 2020 310 Cetection: 10 & 100 usec $2% PE37C 6 mentis
Falst Cernzact
noaitor Matrix 2020 310 Dataction: 10 & 100 usec 27 PE3’1 6 wonths
PcuwarSupply Rack PCB 433A 299 22 VvDC 12 MADC 12 channel N/A PE37S 6 rmonths
Skeck Spectrum Input: 0.1 Hz-10 KHz Sens.
Aralyzer Spac.Dyn. SD321 18 31.6 MV-100V F.S. +0.5db PE3S1 6 rontins
o Input:1-10-100 MV 1-10V
Recorder X-Y MFE 715E 70154 both channels +0.5% RE342 3 months
1" tape 7 speeds
Recorder Tape Honeywell 5600€ 01410CE76 14 channel N/A RE345 3 months
False Contact 3 channel 2.0 MS Nermally
Mcni tor AETC 124 85 opened input 50 VDC +5% WA389 6 months
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FRONT-TO-BACK & VERTICAL
DIRECTION OF BIAXIAL EXCITATION
TESTS 1 & 8
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RIGHT-TO-LEFT & VERTICAL

DIRECTION OF BIAXIAL EXCITATION |
TESTS 2 & 7
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BACK-TO-FRON & VERTICAL
DIRECTION OF BIAXIAL EXCITATION I
TESTS 3 & 6
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LEFT-TO-RIGHT & VERTICAL
DIRECTION OF BIAXIAL EXCITATION
TESTS 4 & §
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