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AETL
1.0 PURPOQSE

2.2

3.0
3.

3.2

The purpose of tais report is to present the test procedure used
and the test results cbtained during a test program. The objective
of the test prog-am wes to determine the conformance of one (1)
Flex Metal Hose Assémtly, Part tiumber 77750, to the Qualification

Test requirements specified in Reference 2.1, in accordance with
Reference 2.2.

REFERENCES

Metal Bellows Corporation Qualification Test Procedure Number
OPT 77750 Revision A, dated: 7 August 1980.

Metal Bellows Corporation Purchase Order Number 90215.

SUMMARY

One (1) Flex Metié) Hose Assembly, described in Paragraph 1.0 and
hereafter referred to as “"Assembly", has been subjected to Qualifica-

tion Testing as cescribed in this report. The following anomalies
were noted durin¢ testing:

a) The specifiec resonance scan from 3.5 Hz to 100 Hz at an input
level of 1 g peak was not attainable in the horizontal direction.
The customer was notified of the deviation and the customer
directed that testing be continued on a best effort basis to
approximately 60 Hz ?refer to Notice of Deviation Number 1).

b) The customer noted that the axis definition in the test specific-
tion (ltleference 2.1) was incorrect and the customer redefined

the X-Y and Y-7 axes as the X-Z and X-Y axes (refer to Notice of
Deviation Number 2).

A1l results are presen:ed for eva]uation.
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AETL

Y TESS CONDETTONS AND TLST 1 OQUIPMENT

d. Test Conditiony
Unless ulherwise specitied herein, all tests were performed at
room gubient conditions: detined as a temperature of 73 :18°F
(23 *10°C), a relativa humidity of 50 '30 percent, and a baro-
meteic pressure of 28.5 +2.0, -3.0 inches of mercury absolute
(725 +50, -75 mm of mercury absolute).

4.2 Test Cquipment

The test equipment presented in Appendix A was calibrated, as
required, in accordance with MIL-C-45662A and traceable to the
National Burcau of Standards (NBS). The NBS traceability

records are maintained on file in the AETL Quality Control Office.
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5.1.1

APPROVED ENGINEERING TEST LABORATORIES

Report No. 548-8934
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TEST PROCEDURE AND TEST RESULTS

Proof Pressure Test

Reference 2.1, Paragrioh 4.2
Date Performed: 23 September 1980

The Assembly was instzlled in a Proof Pressure Test setup, filled
with water, and bled free of all entrapped air. The Assembly inlet
pressure was increased to_18Q psig and maintained for a period of
10 minutes. The Assembly was inspected during testing for leakage

or permanent deformation. There was no evidence of leakage or
permanent deformation.
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5.7

5.21

5.2.2

5.2.3

5.2.4

5.2.5

A-4%ED ENGINEERING TEST LABORATORIES Report No. 548-8934

Seismc QualifLiction Test
Refcrence 2.1, Piragraphs 4.3 and 1. 4

Date Commenced: 23-September 1980
Date Completed: 21 October 1980

The Assembly was Installed in a test fixture which was rigidly
bolted to the biaxial seisnic sinulator i nthe X-Z axis (refer to
Notice of Deviation NLnber 2 and Figure 1), as exenplified in
Photograph 1. The Assenbly was filled with deionized water and
pressurized to 1?0 psig.

The Assenbly was then subjected to a continuous sine wave resonance
scan i nthe Xdi-ecticn from3.5 to 100 Hz and i nthe Zdirection
from3.5 to 60 H (refer to Notice of Deviation Number 1). The applied
input level was 1.0 g and the sweep rate was one octave per ninute.
The resonance scan results are presented in Table |. Resonance points
were defined as having a Q factor greater than or equal to two.

The Assenbly was then subjected to two biaxial seismc events at the
Safe Shutdown E ,*thquake (SSE) level. Each seismic event consisted

of 1mnute of biaxial randomnotion which was anplitude controlled

in 1/6-octave bandwidths from 1 Hz to 33 Hz The electronic signals
from two piezoresistiva accelerometers, mounted on the seisnic
simulator in the two active axes, were anayzed in 1/12-octave band
widths between 0 1 Hz and 100 Hz, with a spectrum analyzer, at a
damping ratio of 2 percent. The True Response Spectra (TRS) met

or exceeded the S:SE Required Response Spectra (RRS) shown i nFigures 2
and 3. The Asseribly was filled with delonized water and unpressurized
(Opsig) for the first SSE and filled with deionized water and
pressurized to 120 psig for the second SSE.

On conpletion of testing inthe X-Z axis the fixture was rotated 90°,
about its vertlcal axis, to the X-Y axis and the test procedure
described inParagraph 5.2.3 was repeated.

On conpletion of testing, the tape recorded signals fromthe two

pi ezoresistive acceleroneters, nmounted on the seismic simulators in
the two active axes of both orientations tested, were analyzed in

1/12-octave bandi dths between 0.1 Hz and 100 Hz, with a spectrum
analyzer, at danping ratios of 0.5 1.0, and 5.0 percent.
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5.2.7

5.2.8

APPHOVED ENGINEERING TEST LABORATORIES
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The Assembly was tested on a hydraulic biaxial seismic simulator.
Each horizontal axis was excited separately and simultaneously

with the vertical axis Independent signal sources for the norizontal
and vertical axes provided random phasing of input motion.

On completion of the biaxial seismic testing the Assembly was
subjected to a Proof Pressure Test, as described in Paragraph 5.1.1.
There was no evidence of leakage or permanent deformation.

AR
The Assembly was visua ly examined on test completion and no sign of
physical damage was noted. TRS plots were recorded during testing
and are presented in Appendix B. This concluded testing and the
Assembly was returned Lo Metal Bellows Corporation.
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PHOT)GRAPH 1
SEISIC TEST SETUP
X-Y AXIS
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Resonance Scan Results

Report No, 548-8934

Accelerometer Control Table
_Position Frequency (kz)  Input (q)  Response (g)
] 40 1.0 2.0
2 40 1.0 2.0
-1 95 1.0 4.0
2 95 1.0 4.0
3 95 1.0 4.0
1 55 1.0 6.0
2 55 1.0 6.0
3 1) 1.0 6.0
1 ” 1'0 6'5
2 90 1.0 6.5
3 90 1.0 6.5

12

Specimen
Response (gq)

8.0
3.5

10.0
9.0
9.0

4.0
13.0
4.0

5.0
14.5
4.0
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Proof Pressure Test

ACTL Number
Instrument
Manufacturer

Model Humber
Se:ial Number
Calibration Period
Range and Accuracy

Seismic Test

ALTL. Number
Instrument
Manufacturer

Mode!l Number
Serial Number
Calibration Period
Range and Accuracy

AETL Number
Instrument
Manufacturer

Mode! Number
Serial Number
Calibration Period
Range and Accuracy

ACTI Number
Instrument
Manufacturer

Model Number
Serial Number
Calibration Period
Range and Accuracy

AETL Number
Instrument
Manufacturer

Model Humber
Serial Number
Calibration Period
Range ani Accuracy

Speed

AFEROVE D ENGINLERING TEST L ABORA " ONIES

RN D R YR N A

Report No. 548-8934
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PS71V

Pre;sure Gauge

Ash:roft

1373

None

3 months (Cal due 12-23-80)
0 to 600 psi; ¢ 0.25%

D748V

X-Y Plotter

F.L. Moseley Co.

135 A-02

531-00580

6 minths (Cal due 2-23-81)

Input: O to 50 Vdc/inch in 16 ranges; Time sweeps (X axis
only): 0 to 50 inch/sec in 7 ranges; $0.2% full scale

D752V

Swe2p Oscillator

Spe-tral Dynamics Corp

SD1J4A-5

91

6 months (Cal due 2-16-81)

0.05 Hz to 50 kHz in 5 three decade ranges; 1%

D932V

Servo Controller

Shore Western Mfg. Co.

SC1329C

N/A

Prior to test

0 to 10" stroke; 5% full scale

0962V
Tape Recorder

Precision Instruments, Co.
2114

218

Prior to test

dc to 20 kH2

Choice of 6 to 60 ips

13
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AETL. Number

Ins trument
Manufacturer
Model Number
Serial Number
Calibration Period
Range and Accuracy

AETL Number
Instrument
Manufacturer

Model Number
Serial Number
Calibration Period
Type

Linearity

AETL Number
Instrument
Manufacturer
Mode! Number
Serial Number
Calibration Period
Resolution

AETL Number
Instrument
Manufacturer
Mode! Number
Serial Number
Calibration Period

velgre va LB PR S

Report No. 543-8934

D963V

Dynamic Analyzer

Spectral Dynamics Corp

SD-101A

372

6 months (Cal due 3-8-81)

dc output: 40 dB; FSO output: 60 dB8 + 0.25 dB

D991V

X-Y Display

Spectral Dynamics Corp
13116

400

N/A

CS;thode Ray Tube

D992y
Shock Spectrum Analyze:

Spectral Dynamics Co
13231 e

21

12 nonths (Cal due 3-26-81)
0 to 100 V

0993V
Transient Memory

Spe:tral Dynamics Corp
;21‘)2

12 months (Ca) due 3-26-81)

4
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AETL .
ACIL. Number 0991S
Instrument Oscillograph, Visicorder
Manufacturer Hon2ywell, Inc.
Model Number 1103-206780HK00
Serial Number 11-1085
Calibration Period Prior to use
Range Depends on galvos used
Chart Speed 80 inches/sec

Timing Marks

AETL Number

Ins trument
Manufacturer
Model Number
Serial Number
Calibration Period

Range and Accuracy

AETL Number
Instrument
Manufacturer

Mode! Number
Serial Number
Calibration Period
Range and Accuracy

AL T Number

Ins trument
Manufacturer
Modc) Number
Serial Number
Calibration Period

1.0 sec to 0.0 sec

01022V

Amplitude Servo Monitor
Spectral Dynamics Corp

SO 105-C-1

627

6 months (Cal due 11-18-80)
1 to 10 kHz in 2 ranges; :4%

D10%1Y

Charge and Voltage Amplifier
Unholtz-Dickie Corp

8 PMCY

None

6 Mcnths (Cal due 12-13-80)

0 tc 1000 g in 7 ranges; output voltage: :1%,
meter: :2%

pl0s2v

Charge and Voltage Amplifier
Unholtz-Dickie Corp

8 PMCY

None

6 months Cal due 12-13-80)

0 to 1000 g in 7 ranges; output voltage: :1%,
meter: 2%

1€

548-3934
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AETL

ALTL Number

Ins trument
Manufacturer

Model Number
Serial Number
Calibration Period

At 11. Number

Ins trument
Manufacturer

Mudel Number
Serial Number
Calibration Period

Af TL Number
Instrument
Manufacturer

Model Number
Serial Number
Calibration Period

A TL Number

Ins trument
Manufacturer

Model Number
Serial Number
Calibration Period

Pepart o 548-8934

D1053y

Cha~ge and Voitage Amplifier
Unholtz-Dickie Corp

8 PICY

lione

6 months (Cal due 12-13-80)

0 to 100C g in 7 ranges; output voltage: 1%,
meter; 2%

D1060Yy

Accelerameter

B&K Instruments

4335

176502

6 months (Cal due 3-29-81)
2 to 7000 Hz; =5%

D106y

Accelerometer

B&K Instruments

433%

176520

6 months (Cal due 3-29-81)
2 to 7000 Mz; :5%

D10¢€.2y

Accelerometer

B&K Instruments

433%

176%29

6 months (Cal due 3-25-81)
2 to 7000 Hz; 25%

16
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ALIE Number DI1071Y

ins trument Seismic Signal Synthesizer
Manutacturer Bird Engerprises

Mude! Number Hone

Serial Number 102

Calibration Period Prior tc test

Range 0.92 to 32 Hz

Bandwidth 1/6-octave

AETL Number piC78Y

Ins trument Seismic Signal Synthesizer
Manufacturer Bird Enterprices

Mode! Number Nore

Seris! Number 105

Calibration Period Prior to Test

Range and Accuracy 1/€-octave

AETL Nusber piceiv

Instrument Vitratios Exciter Calibration System
Manufacturer M8 Electronics

Mcdel Number () [

Serial Number 44

CeliLration Period Prior to test

AETL Number
Instrument
Manufacturer

Mode! Number
Serial Number
Calidbration Period
Range and Accuracy
Excitation Yoltage
Type

0 to 2000 HWz; =1%

pliosy

M-celeroneter

Endevco Corp

2262-25

EBM

6 months (Cal due 3-30-81)
225 g

10 vdc

Full bridge piezoresistive

17
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AETL

ALTL Ramber

Ins trument
Manutacturer

Mudel Number
Serial Number
Calibration Period

AETL Number
Instrument
Manufacturer

Model Number
Serial Number
Calibration Period
Range and Accuracy
Excitation Voltage
Type

AETL Number
Instrument
Manufacturer

Model Number
Serial Number
Caiibration Period

Range and Accuracy

Gain
Output Voltage

AETL Number
Instrument
Manufacturer

Mode! Number
Seria) Number
Calitration Period
Range and Accuracy

Report Yo.

548-8934

[ EE N PN

DIN3Y

Servo Coatroller

Akashi S2isakusho, Ltd.
SC-1

0110 .

Prior ‘to use

dc to 1 xHz; :3 dB

D1193V

Acceleroneter

Endevco Corp

2262-25

HE75H

6 months (Cal due 3-30-81)
125 g

10 Vdc

Full bridge piezoresistive

E164v

Galvanometer-Driver Amplifier: 7 Chanpel
Consolidated Electrodynamics Corp

Type 1-162A

801"

Prior to test

dc to 10 kH2

0 to 2.5

13.6 volts, 65 mA

ENVIY

Oscilloscope

Tektronix, Inc.

T92¢

80103N

6 months (Cal due 2-23-81)
Depends on Plug-ins used

18
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AETL B '

ALIL Numbier
s trament
Manutacturer
Mode ! Number
serial Number

CaléLrration Period
Range and Accuracy

g180v

Wide Range Oscillator

Hewlett-Packard

200C0

4464

6 months (Cal due 2-11-81)

S Hz to 600 kHz in 5 overlapping decades; 2%

AETL Number

E1195vV
Instrument

Differential Instrumentation Amplifier

Manufacturer Trig-Tek, Inc.
Model Number 205A

Seridl Number 106

Calibration Period N/A

AETL Number £1198vV

Instrument Digital Multimeter
Manufacturer Micronta

Model Number Cat. No. 22-198

Serial Number
Calibration Period

7A8
For izdication only

0 t> 1000 Vdc in 4 ranges; O t
0 to 200 mA in 3 ranges, 0 t

AETL Number E1219y

Ins trument Bridge Balance
Manufacturer Calico

Mode! Number X1

Serial Number None
Calibration Period N/A

Type

Bridge Type

19

o o

500
20

Vac

mohm

in
in

4 ranges,
6 ranges
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AETL

ALTL Number

Ins Lrument
Manutacturer

Model Number
Serial Number
Calibration Period
Type

AETL Number
Instrument
Manufacturer

Mudel Number
Serial Number
Calibration Period
Resolution
Aperature

Focal Length

AETL Number
Instrument
Manufacturer

Mooel Number
Serial Number
Calibration Period
Size

Resolution
Channels

AETL Number

Ins trument
Manufacturer

Mode! Number
serial Number
Calibration Periow
Channels

Special Features

Report No. 548-8934

— e — - —

€1353S

Signal Conditioner
Ca'ico

XNol

None

H/A

Bridge Type

G614y

Closed Circuit Television Camera
Panasonic

WV-401

174646

N/A

50C '‘nes at center

F1.6

16 mm

G617V

Video Monitor
Panasoni:

Wv-411

770849

N/A

9-inch

300 1ines at center

G613V

Remdte Control Box
Panasonic

WV-1433

6Y0002

N/A

3

Coatrols Panning Head

20
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AETL

AETL Number
Instrument

Manufacturer
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