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L.  

1.0 PURPOSE 

The purpose of tsis report is to present the test procedure used 
and the test res-ults obtained during a test program. The objective 

' of the test prog-am was to determine the conformance of one (1) 
Flex Metal Hose Assuitly, Part Number 77750, to the Qualification 
Test requirements specified in Reference 2.1, In accordance with 
Reference 2.2.  

2.0 REFERENCES 

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

" 2.2 Metal Bellows Corporation Purchase Order Number 90215.  

L 3.0 SUMMARY 
3.1 One (1) Flex Metil 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 durinc: 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 (rieference 2.1) was incorrect and the customer redefined 
the X-Y and Y-Z axes as the X-Z and X-Y axes (refer to Notice of 
Deviation Number 21.  

3.2 All results are presen:ed for evaluation.  

L 
I 

, t L 
a .S..
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4.2

The test equipment presented in Appendix A was calibrated, as 
required, in accordance with MIL-C-45662A and traceable to the 
National Bureau of Standards (NBS). The NBS traceability 
records are nidintained on file in the AETL Quality Control Office.

.1 .. % It . o... '. 0..I , , ' . . 0. o. , - .I 

II' is,; (I 11tN'., AlNI) U b 1 II|III41INT 

I 'S L ('Ut ldItLll imi , 

Unless ullleiwise specified herein, all tests were performed at 
ruumi jibient cunditio'ls: defined as a temperature of 73 i18°F 
(23 *10 C), a relative humidity of 50 Q30 percent, and a baro
tetric pressure of 28.5 +2.0, -3.0 inches of mercury absolute 
(725 +50, -75 um of mercury absolute).  

Test I!juipient
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5.0 TEST PROCEDURE AMD TEST RESULTS 

5.1 Proof Pressure Test 
>  Reference 2.1, Paragraph 4.2 

. Date Performed: 23 September 1980 

5.1.1 The Assembly was installed in a Proof Pressure Test setup, filled 
L with water, and bled free of all entrapped air. The Assembly inlet L pressure was increased toJ]Q..Zig 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 deformtion.  

\ 

L.  

L.  

L 

L 
L 

L 

L 

L.  
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5.? Seismic QualifLiction Test 

Refcrence 2.1, Piragraphs 4.3 and 1.4 

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

5.2.1 The Assembly was Installed in a test fixture which was rigidly 
bolted to the biaxial seismic simulator in the X-Z axis (refer to 
Notice of Deviation NLmber 2 and Figure 1), as exemplified in 
Photograph 1. The Assembly was filled with deionized water and 
pressurized to 1?0 psig.  

5.2.2 The Assembly was then subjected to a continuous sine wave resonance 
scan in the X di-ecticn from 3.5 to 100 Hz and in the Z direction 
from 3.5 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 minute.  
The resonance scan results are presented in Table I. Resonance points 
were defined as having a Q factor greater than or equal to two.  

5.2.3 The Assembly was then subjected to two biaxial seismic events at the 
Safe Shutdown E,,*thquake (SSE) level. Each seismic event consisted 
of 1 minute of biaxial random motion which was amplitude controlled 
in 1/6-octave bandwidths from 1 Hz to 33 Hz. The electronic signals 
from two piezoresistiva accelerometers, mounted on the seismic 
simulator in the two active axes, were analyzed 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 in Figures 2 
and 3. The Asseribly was filled with deionized water and unpressurized 
(0 psig) for the first SSE and filled with deionized water and 
pressurized to 120 psig for the second SSE.  

5.2.4 On completion of testing in the X-Z axis the fixture was rotated 90°, 
about its vertlcal axis, to the X-Y axis and the test procedure 
described in Paragraph 5.2.3 was repeated.  

5.2.5 On completion of testing, the tape recorded signals from the two 
piezoresistive accelerometers, mounted on the seismic simulators in 
the two active axes of both orientations tested, were analyzed in 
1/12-octave bandidths between 0.1 Hz and 100 Hz, with a spectrum 
analyzer, at damping ratios of 0.5, 1.0, and 5.0 percent.
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5.2.6 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 horizontal 
and vertical axes provided random phasing of input motion.  

5.2.7 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.  

5.2.8 The Assenmly 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 to Metal Bellows Corporation.
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TABLE I 

Resonance Scan Results

Accelerometer 
Axis Position Frequency (.z) 

40 

40 

95 

95 

95 

55 

55 

55

Control 
Input (q) 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0

Table 
Response (g) 

2.0 

2.0 

4.0 

4.0 

4.0 

6.0 

6.0 

6.0 

6.5 

6.5 

6.5

Specimen 
Response (Q) 

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 

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Calibration Period 
Range and Accuracy

Report No. 548-8934

P571V 
Pre;sure Gauge 
Ash:roft 
137) 
None 
3 months (Cal due 12-23-80) 
0 to 600 psi; 1 0.25%

Seismic Test

A TI. Number 
Instrument 
M.anufacturer 
Model Number 
Serial Number 
Calibration Period 
Range and Accuracy 

AFTL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Calibration Period 
Range and Accuracy 

AETI Number 
Instrument 
Manufac turer 
Model Number 
Serial Number 
Calibration Period 
Range and Accuracy 

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Calibrotion Period 
Ra.ile anil Accuracy 
Speed

D748V 
X-Y Plotter 
F.L. Moseley Co.  
135 A-02 
531-00580 
6 mnnths (Cal due 2-23-81) 
Inpjt: 0 to 50 Vdc/lnch in 16 ranges; Time sweeps (X axis 

only): 0 to 50 inch/sec in 7 ranges; t0.2% full scale 

0752V 
Sweep Oscillator 
Spe:tral Dynamics Corp 
SDI)4A-5 
91 
6 manths (Cal due 2-16-81) 
0.0)5 Hz to 50 kHz in 5 three decade ranges; t±1 

D932V 
Servo Controller 
Shore Western Mfg. Co.  
SC1329C 
N/A 
Prior to test 
0 to 10" stroke; ±5% full scale

0963V 
Tape Recorder 
Precision Instruments, Co.  
2114 
218 
Prior to test 
dc to 20 kHz 
Choice of 6 to 60 ips

i
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AE1L Number 
Instrument 
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 
Model Number 
Serial Number 
Calibration Period 
Resolution 

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Calibration Period

Report No. 54a-8934

0963V 
Dynimic Analyzer 
Spe:tral Dynamics Corp 
SD-lO1A 
372 
6 months (Cal due 3-8-81) 
dc output: 40 dB; FSO output: 60 dB ± 0.25 dB

D991V 
X-Y Display 
Spectral Dynamics Corp 
13116 
400 
N/A 
Cathode Ray Tube 
31 

0992V 
Shock Spectrum Analyzer 
Spectral Dynamics Corp 
13231 
21 
12 wonths (Cal due 3-26-81) 
0 to 100 V 

099 3V 
Transient Mmory 
Spectral Dynamics Corp 
13192 
24 
12 months (Cal due 3-26-81) 

14
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A II. Numbhr 
Int Irump t 
Manufacturer 
Model Number 
Serial Number 
Calibration Period 
Range 
Chart Speed 
Timing Marks 

A(TL Number 
Ins trum nt 
Man ifacturer 
Model Number 
Sen vl Number 
Calibration Period 
Range and Accuracy 

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Calibration Period 
Range and Accuracy 

At I Numder 
Ins I trimnt 
Manufacturpr 
Model Number 
Serial Number 
Calibration Period

099 S 
Oscillograph. Visicorder 
Honiywell, Inc.  
1108-206780HKOO 
11-1085 
Prior to use 
Depends on galvos used 
80 inches/sec 
1.0 sec to 0.01 sec 

D1022V 
kAplitude Servo Monitor 
Spectral Dynamics Corp 
SD 105-C-1 
627 
6 mnths (Cal due 11-18-80) 
1 to 10 kHz in 2 ranges; 24l 

D10'1V 
Charge and Voltage Amplifier 
UnhltU-Dickie Corp 
8 PNCV 
Nont 
6 Mcnths (Cal due 12-13-80) 
0 tc 1000 g n 7 ranges; output voltage: Al%, 

meter: t2 

D1052V 
Charge and Voltage Amplifier 
Unholtz-Dlckle Corp 
8 P"CV 
None 
6 months Cal1 due 12-13-80) 
0 to 1000 g in 7 ranges; output voltage: t1S, 

meter: t2X 

15
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AL I Numlwr 
I1nstrument 
Manufacturer 
M.JOl Number 
Serial Number 
rfa.iihr,.tion Period

DIO 3V 
Cha-ge and Voltage Amplifier 
Unhltz-Dickle Corp 
8 PltCV 
fone 
6 months (Cal due 12-13-80) 
0 to 100C g in 7 ranges; output voltage: •11.  

meter; i2.

At i. Number 
Inst rumpnt 
Maimufacturer 
Mudel Number 
Serial Number 
Calibration Period 

AITL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
ra it ation Period 

A(Tn Number 
Ins Iruen t 
Manufacturer 
Model Number 
Serial Number 
Calibration Period

D1060Y 
Accelerometer 
B&K Instrumen 
4335 
176502 
6 months (Cal 
2 to 7000 Hz; 

D1061V 
Accelerometer 
B&K Instrumen 
4335 
176520 
6 months (Cal 
2 to 7000 Hz; 

DlO(Z2V 
Accel eromter 
BSK Instrme 
433!, 
176529 
6 months (Cal 
2 to 7000 HI;

due 3-29-81) 
i5% 

ts 

due 3-29-81) 

ts 

due 3-2-81) 
15Z
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AII Number 
in>t to- t 
I nut aC turer 
Mul. I Number 

rerll I Nmber 
CU11ibrtioe Period 
Range 
Bamieldth 

mstrument 

Ins tnrMt 

Manufacturer 

Moidel lhber 

Serial Numer 
Celibration Period 

ange and AccrM 

AETL Nuber 
Instrument 

Instrument 
atnufacturer 

Model mber 
Serial taer 
Cal tbration Period 
Ramg and Accuracy 
Excitation oltage 
Type

Report No. 48-8934

01071V 
Seismic Signal Synthesizer 
Bird Engerprises 
None 
102 
Prior to test 
0.92 to 32 Hz 
1/6-octve 

01DO78 
Seismic Signal Synthesier 
Bird Enterprices 
Nora 
103 
Prior to Test 
1/(-octve 

D1C81V 
Vitratloi Exciter Calibration Ssta 
I Electronacs 
CliC 
44C 
Prior to test 
0 to 2000 Hz; i1 

011086 
Ar-celeroter 
Endedco Corp 
2262-25 
ES34 
6 months (Cal due 3-30-1) 
£25 g 
10 Vdc 
Full bridge piezlrsstive
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AL II tmiub.r 
I•ns rumelnt 

Mjnuact turer 
Mudel Number 
Serial Number 
Cdlibration Period 

AETL Number 
Instrument 
Manufacturer 
Model Number 
Seridl Number 
Calibration Period 
Range and Accuracy 
Excitation Voltage 
Type 

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Ca ibration Period 
Range and Accuracy.  
Gain 
Output Voltage 

AETL Number 
Instrument 
Manufactur;r 
Model Njmber 
Serial Number 
Cali ration Period 
Range and Accuracy

Report lo. 548-8934

D1113V 
Servo Coitroller 
Akashi Seisakusho, Ltd.  
SC-1 
0110 
Prior to use 
dc to 1 «Hz; i3 dB 

01193V 
Acceleronater 
Endevco Corp 
2262-25 
HE75H 
6 months (Cal due 3-30-81) 
t25 g 
10 Vdc 
Full bridge piezoresistive 

E1164V 
Galvanometer-Driver Ampllfier: 7 Chanmel 
Consolidated Electrodynamics Corp 
Type 1-162A 
801: 
Prior to test 
dc to 10 kHz 
0 to 2.5 
03.6 volts, 65 mA 

El177V 
Oscilloscope 
Tektronix, Inc.  
T922 
6010331 
6 months (Cal due 2-23-81) 
Depends o0 Plug-ins used
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AI,!! Nud,.S'·r Ai II Number 

Mndl NUturer 
•ide I Number 

S•ridl Number 
Calibirationi Period 
Range and Accuracy 

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Calibration Period

.

E 180V 
Wide Range Oscillator 
Hewlett-Packard 
200CO 
4464 
6 months (Cal due 2-11-81) 
5 Hz to 600 kHz in 5 overlapping decades; ±2% 

E1195V 
Differential Instrumentation Amplifier 
Trig-Tek, Inc.  
205A 
106 
N/A

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Calibration Period

E1198V 
Digital Multimeter 
Micronta 
Cat. No. 22-198 
7AB 
For 'i-dication only 
0 to 100(, Vdc in 4 ranges; 

0 to 200 mA in 3 ranges.
0 to 500 Vac in 4 ranges, 
0 to 20 nmon In 6 ranges

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Calibration Period 
Type

E1219V 
Bridge Balance 
Calico 
X1101 
None 
N/A 
Bridge Type 

19
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AITL

AL II Number 
In Ltrumen t 
Manlufctturer 
Model Number 
Serial Number 
Cl ibration Period 
Type 

AETL Number 
Instrument 
Manufacturer 
Model Number 
SerilI Number 
Calibration Period 
Resolution 
Aperature 
Focal Length 

AETL Number 
Instrument 
Manufacturer 
Mooel Number 
Serial Number 
Calibration Period 
Size 
Resolution 
Channels 

AETL Number 
Instrument 
IMnufacturer 
Model Number 
Serial Number 
Calibration Periot.  
Channels 
Special Features

E1353S 
Signal Conditioner 
Ca ico 
X1101 
None 
N/A 
Bridge Type

G614V 
Closed Circuit 
Panasonic 
WV-401 
774646 
N/A 
50(0 I'nes at c 
F1.6 
16 m

RtWort Ho. 548-8934

G617V 
Video Monitor 
Panasonic 
WV-411 
770849 
N/A 
9-inch 
500 lines at center 
3 

6615V 
Remote Control Box 
Panasonic: 
WV-433 
6Y0002 
N/A 
3 
Controls Panning Head

Television Camera

inter
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AITL

AETL Number 
Instrument 
Manufacturer 
Model Number 
Serial Number 
Range

Report No. 548-8934

G(19V 
Pan Head 
Panasonic 
WV-431 
680060 
300° Panning ... *
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