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SEISMIC TEST SMB-1-60/H3BC

TEST REPORT #80048
SUBJECT: Project 678037 « Pre Seismic Torque Switch Calibration and Mbnitoring
performed during Seismic Testing.

REFERENCE: Limitorque P/0 678037
Acton Report #14801-1

Unit Identification and Description

SMB-1-60, I.D. #678037-C mounted on an H3BC; I.D. #678037-Cl.

Pre-Test Toraue Switch Calibration

Procedure: Measured torque output of SMB-1-60/H3BC using 10,000'# torque stanc,

Result: An actual torque of 5,740'# was obtained at a torque switch setting
of 2 3/4.

Seismic Test Monitoring

Procedure: Both limit switch rotors and “open" torque switch were monitored
for chatter by a 1 millisecond electronic chatter circuit.

The actuator was run from an open position (controlled by a
1imit switch), to a closed “torqued out" position (controlled
by the torque switch) back to the open 1imit position during
each of the seismic dwells and at the end of the seismic
qualification.

Result and Conclusion

Refer to the general discussion of seismic testing for test reports 80047
and B0048 inserted in front of these reports.

Y A feuncl 1/20/75

Paul T, Young
Assistant Chief Test Eng1neer
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Administrative Data
L0 Purpoe of Tests To subject actuators to seismic vibration testing.

2.0 Maoufacturers Limitorque Corporation

Lynchburg, Virginia
.0 __Manufacturer's Typa or Model No:  SMB-1/H3BC

o Limitorque Seismic Test of
4.0 Drowicq, Specification or Exhibit:  Limitorque SMB-3/HSBC and
SMB-1/H3BC R&D Project 678037
dated April 9, 1979

5.0 Quantiry of Itams Tested: Two (2) units marked #3 and #4
Unclassified

2.0 _Date Test Compinted: May 10, 1979

8.0 Test Conducted By; C.Pilotte
D.McLaughlin

2.0 Dispasition of Specimen: Returned to Limitorque Corporation.

10,0 Abstrace:

Refer to the results section herein.
14801 -1 | 1
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1.0 TEST ITEMS

- Two (2) Limitorque SMB- 1/H3BC Actuators were submitted by
Limitorque Corporation for seismic vibration testing at Acton
Environmental Testing Corporation (AETC). The items were marked

#3 and #4.
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2.0 TEST REQUIREMENTS

‘The purpose of this test was to subject the actuators speci-
fied in section 1.0 above to the seismic vibration tests specified
in section 3.0 below to determine their ability to withstand such
vibration without evidence of mechanical damage, deterioration,
loss of their ability to operate properly, or contact chatter in
excess of one (1) millisecond where applicable.

-1
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3.0 TEST PROCEDURES

- - This test was.performed under the direction of Mr. Paul Young
of Limitorque Corporation in accordance with Limitorque Seismic '
Test of Limitorque SMB-3/H58C and SMB-1/H3BC, Research and Develop-
ment Project 678037 dated April 9, 1979. '
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3.1 Test Mounting

The actuator under test was bolted to a test fixture. The
test fixture was then secured to the appropriate vibration table.
- Refer to the individual test descriptions for specifics.

Report No. 14801-1
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3.2 Test Conditions

All tests were performed at room temperature and
pressure. ‘

During the resonance survey specified in éection 3.4
below, the actuator under test was not operated.

During the qualification test specified in section
3.5, the actuator under test was cycled 6pen and closed
once/dwell.

During the multiple frequency test specified in
section 3.6 below, the actuator under test. was cycled
open and closed once/run.

During the-aging test specified—in section 3:7--below,
the actuator under test was cycled at the beginning of each
test and then once every fifteen (15) minutes during the
test.

The actuator under test was subjected to some tests
with the seismic support bracket and some tests without the
bracket. Refer to the individual test descriptions for
specific details.

Report No. 14801-1
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.of the test response spectra are included as part of this

3.3 Test Monitorinag

The actuator under test was visually monitored for any
evidence of mechanical damage, deterioration or loss ‘of its
ability to operate properly where applicabie.

The actuator under test was monitored with accelerometers
by AETC personnel to determine its mechanical response. Oata
from these accelerometers through appropriate signal condi-
tioning was recorded on visicorder recording paper included
with this report for all tests except the multiple frequency
tests during which data was recorded onto magnetic tape. Dur-
ina the multiple frequency tests, the output of the control
accelerometer was also analyzed on-line and the X-Y plots

tes: report.

The accelerometers were located as follows:

148571
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ACCELEROMETER NO. AXIS SENSING QRIENTATIONT" LOCAfION**
1 Hy - on H3BC Housing
2 Hz
3 v
4 H1 on top of H3BC
5 H housing or on
2 bracket when used
6 v
7 H, on SMB housing
8 HZ
9 v
10 H1 on end cap of motor
n Hz
12 v
13 H] on top of nandwheel
14 H2
18 v
16 H1 on base of table
17 H2
18 v Control is #18

D n e T T S S P T W T W DD D Y T A D N D YD S S D U O A G P P R D T D R S D D P W SR e e R D W

For tests 1A-9A, 16A-18A, the triaxial group of accelerometers
16, 17 and 18 was reoriented as follows: (#18 remained the
control accelercmeter).

* H, is zhe horizontal axis pawallel to the moton axis
HZ {8 the honizontal axis peapendicular to the moiot axis

V {8 the vertical axis. Report No. 18011

*%Reden t0 included photoaraphs

Poge —
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Test Monitoring (continued) _
AXIS SENSING ORIENTATION*
ACCELERCMETER NO. Hy TESTS H, TESTS -V TESTS
16 v v Hy
18 ) H, . HZ v

During the tests specified in sections 3.5, 3.6,
and 3.7 below, one (1) closed set of contacts of the limit
switch and one (1) closed set of contacts of the torque
switch were independently monitored for contact chatter in

excess of one _(1) millisecond.

* H; 46 the hoalzontal axis parallel 2o the moZon axis
HZ L5 the honlzontal axis peapendicuian ¢ the mozor axis
V48 2ne vertical axis.

14801 -1
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3.4 Resonance Survey

The resonance survey consisted of a sinusoidal input with
peak horizontal or vertical accelerations of 0.75g at fre-
quencies from 5 through 60 Hz and back to 5§ Hz. The resonance
survey was performed at a sweep rate of 1/2 octave/minute.

The resonance survey was performed both with and without
the seismic support bracket using actuator#4. The input was
applied using the AETC Ling A249 electrodynamic exciter as
follows:

TﬁgT‘ AXIS OF EXCITATION* SZISMIC SUPPORT BRACKET
1A v No
2A v Yes
3A ¥ Hz Yes .
4A H2 No
5A H, J No
6A H.l Yes

L X1

Rejen to Lhe included photograpns
H, {8 the honizontal axis paralflel 2o the moton axis

Hy 4> the henlzontal axds perpendicuian o the moter axis
V s the vearical axdis

14851 -1
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3.5 Qualification Test with Seismic Supbport Bracket

The qualification test with the seismic support bracket
consisted of a continuous steady state sinusoidal dwell input
with peak horizontal or vertical accelerations of 6.0g ex-
cept where 1imited by AETC shaker table capabilities as
specified below. The sinusoidal dwell test was performed
at 1/3 octave intervals of frequency from 5.0 through 32 Hz
(5.0, 6.3, 8.0, 10.0, 12.5, 16.0, 20.0, 25.0, 32.0) as well
as at 35 Hz. Each dwell was for a duration of fifieen (15)
seconds.

This qualification test was performed with the seismic
support bracket using actuators #3 and #4.

The input was applied asing the AETC Ling A249 electro-
dynamic exciter as follows:

TEST NO. AX1S OF EXCITATION* ACTUATOR NO.
7A H, 4
8A Ry 3

SA v , 3

The level of input applied was as follows:

*Reden 2o the included photographs
H, 48 the horizontal axis parallel to the moion axis

H, <4 the hornizontal axis penpendicufar Lo the moicr axis
"V is the vertical axis '

14801-1
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Qualification Test with Seismic Supoort Bracket (continued)

FREQUENCY
(Hz) INPUT 'LEVEL (q)
5.0 1.0
6.3 1.5
8.0 ’ 3.0
10.0 5.0
12.5 : 5.5
16.0 6.0
20.0 6.0
25.0 ‘ 6.0
32.0 6.0
35.0 6.0

Rewn No. 1‘801 "]
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3.6 Multiple Frequency Test

A biaxial multiple frequency excitation was applied.’ The
test inpbt was recorded on a 14-channel tape recorder, each
track having discrete frequency sine beats recorded at a diff-
erent frequency and delay between beats. A1l frequencies were
recorded at maximum levels.

The input was played back through a 14-channel tape recorder.
The outputs of the 14-channels were then combined in a 14-
channel mixer which resulted in a multiple frequency output.

The individual mixer channels had gain controls so that
the level of each output tape channel passing through the mixer
could be controlied. In this manner, the required test spec-
trum was shaped by controlling the level of individual fre-
gquencies.

Qualification tests, consisting of biaxial periodic pseudo-
random excitation were performed. ;

The test duration for each input was thirty (30) seconds.
The level was such that the Test Response Spectra (TRS) from
the control accelercmeter computed at Q=10 (5% damping) would

envelop the SSE Required Response Spectra (RRS) shown in Figure 1.

The test response spectra were also analyzed at Q=29 (2.5%

. damping) and Q=50 (1.0% damping).

14801 -1
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w) Multiple Frequercy Test (continued) - . )

The multiple frequency test was performed with the
seismic support bracket using actuator #3. The input was ap-
- plied using the AETC hydraulic seismic simulator as follows:

TEST NO. BIAXTAL DIRECTICN OF EXCITATION*

10A-11A** Hy &V
124 -Hy &V |
130 . “Hy &V
14A Hy & V
15A Hy & V

*Regen 2o zhe 4incfuded phozograpis
H, us 2he hoxizontal axis paxallel to zhe moten axis
H2 {3 tne horizontal axis perpendicuian 20 2he moich axis
V 43 the vertical axis

**Shaker table equalization auns.
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3.7 Plant Vibration Aaging Test

The plant vibration aging test consisted of a sinusoidal inout

with peak horizontal ar vertical acceleration of 0.75a at fre-
aquencies from 10 thru 100 Hz and back to 10 Hz. The olant vibratio
aqing test was performed at a sweep rate of two (2) octaves/minute.
The input was applied for 90 minutes/axis. The plant vibration
aging test was performed with the seismic support bracket using
actuator #3.  The input was applied using the AETC Linq A249
electrodynamic exciter as follows:

TEST_NO. AXIS OF EXCITATION*

16A Hy
17A . Ho
18A v

*Rejen 2o the included photographs.

Hy {8 the honizontal axis parcflel to the molorn axis

H, i3 the heaizontal axis perpendicular 2o the molon axis
V 48 the vertical axis :

14801 -1
Rev 1
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4.0 TEST RESULTS

4.1 Resonance Survey Test Results

The following resonances were detected during the
resonance survey specified in section 3.4 above:

TEST AXIS OF . SEISMIC SUPPORT RESONANCES
NO. EXCITATION* BRACKET (Hz)

1A v No None detected
2A v Yes None detected
3A H2 Yes 49.0, 58.0
4A H2 No 41.0, 46.0, 58.0
5A - H1 No 34.0, 41.0, 47.0
6A H1 Yes 56.0

*Refen to the included photographs

H, <8 the honizontal parallel to the mozon axis

H, 48 the honizontal axis perpendicular to the molor axis
V 48 the vertical axis
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4.2 Qualification Test Results with Seismic Support Bracket

During the 35 Hz portion of test 7A, (6.0g), the interface gas-
ket between the clutch housing and the main housing vibrated out
and the three (3) 3/4" bolts of the seismic support bracket
Toosened up.

At this time, actuator #4 was replaced with actuator #3.

There was no evidence of mechanical damage, deteriora-
tion or contact chatter as a result of the qualification test
specified in section 3.5 above other than that specified above.

14801-1
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4.3 Multiple Frequency Test Results

There was no evidence of mechanical damage, deterioration
or contact chatter as a result of the multiple frequency test
specified in section 3.6 above.

14801-1
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4.4 Plant Vibration Aging Test Results

There was no evidence of mechanical damage, deterioration,
or contact chatter as a result of the plant vibration aging

test specified in section 3.7 above.
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N 5.0 TEST EQUIPMENT LIST _
HAME 3 MFGR. _MODEL_  _SER.MG.____ RANGE ACCURACY INV.J _CAL.FREQ.
Accelerometer R&K 4343° ' 472687 1-8000 Hz ' 45% AC307 3 months

" " " 472648 " " AC309 *

" " 8302 344778 1 Hz - 5 Kiiz " AC310 "~

" " " 344783 " " Ac3ig %

" " " 344781 " Aczz2 "

" .- " 450710 " " AC323

" " " ©a72976 . " ACI29

" " " 472989 " " AC336 % "

" " " 473010 " " AC338 " "

" PCB 302A 2634 " " AC367 * "

" " " 2843, " " . AC3TY ¢

" " " 2844 " AC37q * ¢

" " " 666 0.25 - 5 Kiiz . AC375 ¢ *

" " " " 667 " " AC376 "

" " " 670 " " AC3?9 "

" " " 671 " " AC380 " -

" " " 672 " " Acisl v

" " " 673 " " Acigz *

" " " 2845 1 11z - 5 Kilz " AC383 "

" " ¥ 694 0.25 Wz - 5 Kiz " AC3B4 v "

" " " 2851 1 iz - 5 Kz " AC392 "t
" " " 2453 " AC395 * i
" " " 2054 " " AC3% " " i
" " " 2455 " " W k

36ed

02

ACAN0
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TEST CQUIPMENT LIST

* ACCURACY_IhV.A

NAHE . MFGR, MODEL SER.NO.: RANGE CAL.TREQ.
Accelerometer PCD . 302A 2856 10z -5 KHz 155 ACA14 3 manths
" “ . “ ' 772 " " " AC4 ‘ 5 "’ "

(1] " . |: 2057 “" " Ac444 1] [1]
" " 303703 740 1 Hz - 70 Kz " AC464 " "
- " 1] 741 i " M " Ac465 1] "
1] ”" [ 1] 743 ont " " nc467 (1] "

:u " L] 745 1] (1] i I\C469 1] " |
Timer Seconds SE 560 ) 0-60 seconds 1 rpm 40.1sec FH311 6 months
Scope,Storage Tektronix 564- 11582 nC - 10 Miz 3% 05309 3 months

" ] - ] . " 9027 " . " 053 ‘ ] " "
Filter-Dual Ithaco 4302 35207 ¢ 10 - 1 Mz 132 AM346 6 months
; _ i 10 iz - 2 Hilz, 0-100 volts a
VIVH Ballintine Jion . 5580 - 6 ranges +5% MV305 3 months
Sweep Oscillator SDY- sD-104-5  2IA 0.005 Hz - 50 Kiiz "~ % SG315 6 months
Audio Generator HEA 1672 “10 iz - 100 Kiz +5% s6327 ¢ °
Visicorder loneywell 9068 0687 DC - 2 Kilz 12 channel +1db RE3O1 3 months

»o " 906C2 99334 n ' n RE3NL ¢
- 14 channel FM 1" Tape
Recorder Tape Amp FR1300 7430293 0-2.5 Kz +0.5%  RE331 " ¢

" Honeywell 906C 99070 0C - 2 Kitz 12 channel +1db RE335 " "

Input: 1-10-100 MV 1-10V

Recorder X-Y MFE 715E 42167 Both channels +0.5% RE340 * "
DC-2 Kz 12 channel '

Visicorder ' Honeywell 1508 15-1670 8" paper +1db RE344 * *

. \
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