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ADMINISTRATIVE DATA

PURPOSE OF TEST ¢

To determine the ability of the 1801112-~11 Shock Arrestor to meet the
Qualification Test requirements.

MANUFACTURER

PACIFIC SCIENTIFIC COMPANY, KIN-TECH DIVISION, 1346 S. State College
Boulevard, Anaheim, California.

MANUFACTURER'S TYPE OR MODEL NO..

P/N 1801112-11 MODEL PSA-35

APPLICABLE DOCUMENTS

C.F. BRAUN Specification 400-20 Rev. 5°

PSCO Drawing 1801112-11 -

PSCO QualificArioh Test Procedure DR 1506 Rev.ué
PSCO Acceptance Test Procedure I.T. 534 Rev. J

QUANTITY OF ITEMS TESTED

Two (2) P/N 1801112-11 Shock Arrestors S/N 5192 and 5193 were used for

the test program., They were selected at random from a production lot.

The test units were built in accordance with ASME Boiler and Pressure
Vessel Code Section III, Subsection NF. Summer 1977 Agenda and Code

Case 1644-5., Each of the test units were subjected to all of the required
tests.

TEST COMPLETION DATE

1l February 1980
TEST CONDUCTED BY

&

PACIFIC SCIENTIFIC COMPANY, KIN-TECH DIVISION, ANAHEIM, CALIFORNIA

SECURITY CLASSIFICATION OF ITEMS

Unclassified

)

PACIFIC SCIENTiFlC * KIN-TECH DIVISION
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TEST

Dimensional
Examination

Acceleration/Load

Breakaway Friction
Force
Lost Motion

Dynamic Load

Abnormal Environment

EQUIPMENT LIST

Standard Micrometers
Height Gages, etc. ’

1801-TF-2 Fixture
Meylan Digital Timer
Model 112

1801-TF-2 Fixture
Pressure Gauge
Dial Indicator - .001/Div.

Mts. Load Cycling Machine
Model 311.31 S/N 416
Lebow Load Cell

Model 661.023A-02 S/N 999

C. L. Collins Linear
Motion Tramsducer :
Model LMT 12911, S/N 19447

Omega Digital Thermometer
Model 2175A
With Thermocouple

B.T.C. Steam Chamber

0-100 PSI Pressure Gage

Omega Digital Thermometer
Model 2175A
With Thermocouple

TOLERANCE

CALYIBRATION CALIBRATION

DATE

PERIOD

(Data on file in Quality Control Dept.)

9/24/79 &
+ .01 sec. 1/24/79
+ 1% 1 /11/80
* 1/2 dv. 11/21/79
+ 0.5% 6/19/79
+ 1% -~
+ 12 9/5/79
+ 12 1/7/80
+ 1% 9/5/79

4 months

3 months
6 months

12 months

Daily

12 months

3 months

39vd

12
months

40 0}
$%8 YL ‘ON 1Y0d3d

0z
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CERTIFICATION
I, the undersigned, being a registered Professional

“Engineer in the State of California, competent in the

testing and evaluation of Mechanical Shock Arrestors,

certify that this report truly and accurately presents
results of tests performed in accordance with the

approved test procedures.

Certified by

Quality Engineer
State of California

Registration No. 1919
pate 7 February 1980

PACIFIC SCIENTIFIC » KIN-TECH DIVISION
1346 S. State College Bivd. Anaheim, Ca. 92803  (714) 774-5217
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TESTING

v

1.0 Acceptance Tests

1.1 Requirements

. The test units were examined and tested to the requirements of I.T. 534,
enclosure 1. Photograph 1 identifies the test units. Photograph 2
shows the acceleration test fixture. The breakaway friction musf not
(:) exceed 500 1bs. and the snubber must limit the acceleration to .015 G
maximum (.59 seconds for 1 inch‘travel). The calculations are as follows:

Y

as= 28 = + 2 x1 = 015G
386L% 386 x (.59)“

1.2 Procedure

1.2.1 Breakaway Friction
Thebbreakaway friction was measured with the unit extending and

retracting. The measurements were made at mid position and approx-
imately 1/2 inch away from the fully retracted and fully extended
position.

1.2,2 Acceleration
A constant load was applied to the snubber and the time required
for the unit to travel 1 inch was recorded. The test was made

with tension and compression loads,

1.3 Results

Both snubbers met. the requirements.

<:) S/N Friction-Lbs. Acceleration
(500 1bs. max.) (0.59 sec. Min.)
Ext. Retr.
5192 425 1bs. 1.99 sec. 1.83 sec.
5193 485 1bs. 1.54 1.52

Refer to Appendix 1 for actual data sheets I.T. 534, Page 4.

)

PACIFIC SCIENTIFIC « KIN-TECH DIVISION
1346 S. State College Blvd. Anaheim, Ca. 92803 (714) 774-5217
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2.0 Dynamic Load Cvcling, Room Temperature

2.1 Requirements ,
- Rated load (50,000 1bs) shall be applied for ten seconds at- each step
in both tension and compression between 3 and 33 Hz in 5 Hz steps.
The lost motion during dynamic cycling shall not exceed .040 inch.
. The unit spriﬁg rate ghall be calculated from the load/deflection

photographs between 8 and 18 Bz. The average value :shall be equal to
or greater than 600 X 1031bs./inch less 10%.

Spring Rate = Full Rated Load (peak to peak)
Total deflection less lost motion

2.2 Procedure
The snubber was installed in an MTS load cycling machine and positioned
to approximately mid-position of travel. A linear motion transducer
was installedxto measure unit travel or displacement. A load cell
was in line with the unit centerline to measure axial load. Refer to
set-up in Photograph 3. The displacement and axial load were monitored
on an oscilloscope with the displacement on the vertical axis and the
load on the horizontal axis. Refer to the photographs on pages 1l
thru 14. The input motion was a displacement that ‘varied as a sine
wave which resulted in a load being developed in both temsion and
compression. Rated load was applied for 10 seconds at each of the
seven frequency steps.

2.3 Results

The unit met the requirements. Refer to oscilloscope photos and
Appendix 2. ] )
Data Summary .
S/N Lost Motion - Inches Spring Rate Lbs/Inch
(.040 inch max.) (540 X 103Lbs/Inch Min.)
5192 - .037 > 1150 X 10:
5193 .032 1210 x10

PACIFIC SCIENTIFIC  KIN-TECH DIViSION
1346 S. State College Blvd. Anaheim, Ca. 92803  (714) 774-5217
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Abnormal Ambient Environment

Requirements

The shock arrestors at room ambient condition shall be plaééd in a
chamber capable of maintaining pressure and temperature. The chamber
conditions shall then be adjusted to the Phase I Condition and then
allowed to decay graddally through Phase II, III and IV as outlined.

(1) Phase I: "330F, (~)2 to (+)lg psig, all steam for 3 haurs
330F, (+)30 psig, all steam for 45 seconds

(2) Phase II: 310F, (~)2 to (+)15 psig, all steam for 6 hours

(3) Phase III: 250F, 0 to 15 psig, 100 percent relative humidity (RH)
for 24 hours

(4) Phase IV: 250F to 100F, 0 to 15 psig, 100 percent relative hum-
idity for 1 day (24 hours)

"

Following the steam test the unit shall be stabilized at 200°F and
subjected to the breakaway friction and acceleration test.

Procedure '

The PSA 35 snubbers were placed in the Steam Chamber .

Refer to photograph 4. The chamber was sealed and a

quantity of water was introduced into the chamber. Heat was applied
to the chamber and the temperature was monitored with a thermocouple;
The chamber conditions were adjusted to 330°F and + 15 psig (Phase I).
The air was vented from the chamber which resulted in the units being
subjected to "all steam". The temperature was maintained at 330°F
minimum and the pressure was allowed to vary between O and 15 psig.
The superheated steam condition was obtained by draining water from
the chamber in order to keep the pressure from increasing above 15 psig.
A log was maintained of the temperature and pressure. Refer to pages
19 thru 21. |

After 3 hours the pressure was increased to 30 psig for 45 seconds by
adding more water, and then reduced to the condition of Phase II and

maintained for 6 hours.

The temperature was then allowed to drop to 250°F and the pressure was
maintained between 0 and 15 psig, Phase III. After 24 hours the cham-

PACIFIC SCIENTIFIC e KIN-TECH DIVISION
1346 S. State College Bivd. Anaheim, Ca. 92803 (714) 774-5217
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ber temperature was adjusted to between 250°F and 100°F while
maintaining the pressure between 0 and 15 psig. (Phase IV). These
conditions were held for another 24 hour period. The chamber was
then opened and the units were visually examined. ”The snubbers were
stabilized at 200°F for 2 hours and then subjected to the breakaway

’

friction and acceleration tests.

Results

The exterior of the urits displayed a darkening in color, but there
was no base metal corrosion. The friction and acceleration values
were met at 200°F.

Friction - 1bs. Acceleration

® S/N (500 1bs. max.) (0.59 sec. min.)
Ext. Retr.

5192 460  1bs. 1.46 1.43

5193 450  1bs. 1.29 1.28

Dynamic Load Cycling at 200°F

Requirements

Same as Paragraph 2.1 except the unit shall be at 200°F, (10 seconds
at each step, between 3 and 33 Hz in 5 Hz steps.)

Procedure

Same as Paragraph 2.2 except the unit shall be stabilized at 200°F for
2 hours before load cyclihg. A temperature chamber was placed around

the snubber which was installed in the load cycling flxture. Refer to
Photograph 5. '

Results

The unit met the requirements. Refer to Pages 15 thru 18 for the load
cycling photographs. The maximum lost motion during cycling was:

S/N 5192 +040 inch (8 Hz)

§/N 5193 +037 d4nch (8 Hz)

Additional Load Cycling, Room Temperature

Requirements
A total of 5,000 cycles is required 'for each snubber. All cycles applied
during testing of Paragraph 2.0 and 4.0 shall be subtracted from 5,000

PACIFIC SCIENTIFIC « KIN-TECH DIVISION
1346 S. State College Blvd. Anaheim, Ca. 92803  (714) 774-5217
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and the remaining cycles shall be run at room temperature at rated
load and at 3 Hz. *

+ Procedure -

The procedure details were the same as Paragraph 2.2, except all
cycles were applied at 3 Hz. The cycles were run as follows:

Cycles .

Frequency Temperature S/N 5192 S/N 5193
3 - 33 Hz 75°F 1430 1260
333 200 1330 1290
3 75 2240 2450

TOTAL 5000 cy 5000 Cy

Results

There was no failure. Each snubber was in good condition after the
test.

Summary and Conclusion .

The shock arrestors met all requirements of the test program. There

 was no failure or damage to the units.

S/N 5192 S/N 5193
1. Lost Motion «040 inch .037 4nch
« 040 inch~-max.
2, Breakaway Friction 460 1bs, 485 1bs. -
' 500 1bs. max.
Acceleration Test 1.43 gec. 1.52 sgec.
0.59 sec.-min.
3. Dynamic Test Response (Refer to load-displacement photo-
graphs)
4, Spring Constants 1260 x 10° lbs/in. 1365 x10° 1bs/in.

600 x 10°) - ( 60 x 10°)
= 540 x 103 1bs/inch

PACIFIC SCIENTIFIC o KIN-TECH DIVISION
1346 S. State College Blvd. Anaheim, Ca. 92803 (714) 774-5217
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APPENDIX 1 © PAGE.4__oF__5
6 PAGES Rev., J
ADDENDUM

. : " Final Inspection Check List

PSCo 1801112

Shock Arrestor
Ref. paragraphs refer to paragraphs from this procedure, IT 534

Part No._/F2/lr/2 11 Serial No._ S /G2
PSCo P.0. No. 3270% Date  /~ - 5O

Shop Order No. ~1925- 0438 Customer &/,907 Pd*@'d'oﬂ

I. Visual Examination (para. 5.1)

) ) . PSCO\

(a) DimenSIOnal...................................-...... (3
. - =

(b) workmanShlp..-.............--.‘...................-'.. ec“’

II. Final Functional Tests

o (a) Breakaway Friction Force (500 1bs. max.) ,
. @® (para. 6.1) ... v viiennnsensceasssActual ﬁ?—a/
©

(b) Lost Motion (.040 max.)(para. 6.2).........Actual .0 34
® (¢) Acceleration/Load Test (.59 sec. min.)(para. 6.3)....

Actual Time

 Extending (.59
Retracting /. £3

Inspectox

Date /- vt - £o

’ - PACIFIC SCIENTIFIC COMPANY Aircraft Products Division
1346 South State College Boulevard ¢« Ansheim, California 92803 « (714) 774-5217
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.t ) APPENDIX 1 4
. 6 PAGES PAGE OF
Rev. _J_
< ‘ ADDENDUM ‘
. Final Inspection Check List

PSCo 1801112

Shock Arrestor

Ref. paragraphs refer to paragraphs from this procedure, I.T. 534

Part No._ sFfufif2—{([ Serial No. S/ §.3

PSCo P.0. No. 32704 ‘Date (~ 2250

Shop Order No. [~1925- 0438 Customer ,8(59(11 Pdf(/.mn

I. Visual Examination (para. 5.1)
(a) Dimensional...........ooooooooocooooooooaoooocooooooo fgs—g
(b) workmanshiPOQQ.'0...'0'..0.“.0..O'...O".l........‘...'.. \Pé'g

1I. Final Functional Tests

h ® . (a) Breakaway Friction Force (500 1lbs. max.)
‘ @ (para. 601)0Q.O....‘0.0C"...'....'Actual &Fs/

(b) Lost Motion (.040 max.)(para. 6.2).........Actual ,g3 e

® ©

(c) Acceleration/Load Test (.59 sec. min.)(para. 6.3)....

Actual Time s

Extending Z-Q"/
Retracting /. {2
Inspecto
Stamp Date_/-1+- O
P 2
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. ) , ' Rev. _J_
e s _I.T. 534
&SME SECTION III, DIVISION 1
‘ | SUBSFCTION NF ‘
- * NAT.ERIAI;S TRACEABILITY TABULATION
: "PSCO P/N fPollin—t)
:.::.,. : Serial No. S/ 92—
; Ownex/Agent .'Zgr?g_ﬂ - &,/c;.saa
Date _{~ 2t -~ FoO o
Part No. . Description . Cogztxevi;i]e.r Stamp
.]1801506 | Nut, Adapter ' NI0G7 é}")
.| 1801480 | Tube, Transition ‘ NA 5
1801529 Shell, Torque Carrier ’ /(//2.2.7 A }\?&
1801474 | Shell, Inertia Mass | Ny PN
' 1801470 Hub, Torque Carrier . //333 ;'!S{"v
1801458 Capstan . N 342 ;:-f\%
o
| 1801457 Cvlinder, Support : N /039
11801456 Cylinder, Telesconinz ) N /48] -
1801453 | Wousinz | NI493
1801451 | Nut, End Cap _ 1 N/294
1801450 | End Cap (nglg.gi-?.}? =2 Nigg
1801407 Hub, Incrtia Mass 4 Ni2is
® -|1801467 | Xey, Capstan Vo N/2i9C
1éb1464 Key, Anti-Rotation ) N l14]1€C -
® 1801635 Inertia Mass | NA f
I ©) " 11801465 Gear, Planctary - 1 NP3~ &ff':
o“ PACIFIC SCIENTIFIC COMPANY Aircraft Products Division

1346 Scuth State Coltege Boulevard o Anaheim, Cahformia $26C3 « (712) 774.5217
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ASME SECTION III, DIVISION I
SUBSECTION NF : '

MATERIALS TRACEABILITY TABULATION .
PSco P/N _/f9i(j2—1/
Serial No. S/ G- !

N

Owvmer/Agent B;rclyeh . Poter ‘
Date [~ 22 - O

Material
Part No. Description Code Number Stamp |
@ | 1801466 | gear, Ring | A2 Ni2744 )
0™
@ | 1801471 | Gear, Pinion N\ 970 )
&

r_

!

!

i i

l % !

i 1 i
el P
ot .

. PACIFIC SCIENTIFIC COMPANY Aircraft Products Division
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PACIFIC SCIENTIFIC COMPANY Aircraft Products Division
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. 6 PAGES .I.T. 534
e ecpion T Py
}F\T.ERIABS TRACEABILITY TABULATION
H "PSCO P/IN s fustl—1/
;-: : Serial No. ¥ /9%
; Owner/Agent _wg_ﬁs_w;
| Date __ (-7t Fa ,
. Material
Part MNo. Description Code Number Stamp
1801506 | Nut, Adapter N1067 é?&
1801480 | Tube, Transition NA ’33
1801529 | Shell, Torque Carrier Mlrar a @
1801474 | Shell, Inertia Mass N/3/7 é'ﬁ |
1801470 Hub, Torque Carrier A//1333 @_\
1801458 | Capstan N/3¢2 9\
11801457 Cvlinder, Support N /039 \;(—
1801456 Cylinder, Telescopinz /V/'ﬂ-8/ l
1801453 | Housinaz N /443 ‘
1801451 | Nut, End Cap . N 71296
1801450 End Cap ‘nglggil?‘.")’ e N/474
1801407 | Hub, Inertia Mass N 1215
1801467 | Key, Capstan N /2/9¢
18b1464‘ Key, Anti-Rotation Nl e
1801635 Inertia Mass } NA JV'
" 11801465 Gear, Planctary N 993-¢. 2\3;3)

.
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o ASME SECTION III, DIVISION I
SUBSECTION NF

MATERIALS TRACEABILITY TABULATION

' PSCO P/IN /For tir—1{

Serial No. 7.3

Owner/Agent Bcnl;cn s Vg"‘cr;an ,
Date _ /=2 -C29

Material
Part No. Description Code Number Stamp |
&3
® | 1801466 | gear, Ring Ni1274.4 0%
./_Q\‘N,,.:"
@ | 1802471 | Gear, Pinion ,//17 A @
¢
. ' |
i | ‘ |
o \ | |
£
L,
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SPRING RATE CALCULATIONS
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APPENDIX 2
PSA - 35
SPRING RATE CALCULATIONS

AVERAGE ALLOWABLE RATE = 600 - 60 = 540 x 10°

Lbs/Inch
Peak-Peak Dynamic Lost
Temp Freq. Load Displ. Motion Spring Rate
S/N OF Hz Lbs. Inch Inch 1'x 103 1bs/Inch
5192 75 8 97000 ’ .108 .037 1366
]:8 98000 .110 .025 1153
AVERAGE = 1260 x
103 Lbs/Inch
. 5193 75 8 88000 .090 . .032 1517
18 98000 ' 102 .021 1210
) AVERAGE = 1364 x
10° Lbs/Inch
SAMPLE CALCULATION
Dynamic Spring Rate = 97000 lbs. = 1366 x 10° Lbs/Inch .

(.108-,037 inch)

PACIFIC SCIENTIFIC KIN-—TECH DIVISION
1346 S. State College Blvd. Anaheim, Ca. 92803 (714) 774-5217
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| ‘1.0 PURPOSE

1.1 To assure compliance of production units of the Shock
Arrestor Assembly with referenced drawings.

2.0 SCOPE

'2.1 This test establishes both visual and functional charac-
teristics which could be expected to vary through dimen-
sional variation or improper assembly and adjustment.

3.0 REFERENCE DOCUMENTS ;

3.1 PSCo Drawing 1801112

4.0 EQUIPMENT
4.1 1801 TF-2 Universal Shock Arrestor Tester

4,2 .0001 Dial Indicator

5.0 INDIVIDUAL TESTS

5.1 Examination of Product

5.1.1 Each unit shall be subjected to a dimensional
examination to determine compliance with appli-~
cable final assembly drawing.

5.1.2 Each unit shall be visually inspected to assure
completeness of assembly, freedom from burrs and
sharp edges, alignment of parts, security of
fasteners, and dimensional integrity.

5.1.3 Units shall be visually inspected for general
appearance of plating, painting, freedom from
nicks and damage of finishes.

5.1.4 Units shall be ins%ected to assure the accuracy
and legibility of marking and identification.

6.0 FINAL FUNCTIONAL TESTS

® 6.1 Breakaway Friction Force (500 1bs. max.)

6.1.1 The unit shrll extend and retract when subjected
()G@ to a maximuii force of 500 1lbs. Unit shall be in-
= stalled in the 1801 TF~2 Test Fixture and the
starting force in both the extension and retrac-
tion modes measured at three places,

Measurements shall be taken at the approxi-
mate mid position and approximately .5 inch from
both extreme positions. Load measured shall not

® exceed 500 1lbs.

PACIFIC SCIENTIFIC COMPANY Aircraft Products Division
" 1346 South State College Boulevard « Anaheim, California 92803 » (714) 774-5217







