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Re: Vibration of Gas Reservoir with Locking Device

3: a a
Two locking devices 7ere used, one with a felt pad, and one metal to metal.
Both proved effective with the latter apparently the more acceptable.

With the felt pad, resonances along- both axes of the reservoir were appro-J.-
lately the same as without. There was a possible alight loosening of one
collar using the felt, acme tightening of both without.

Object of Test 

This test was performed to determine the adequacy of a device to pligrA,Abe
threaded retaining collars of the gas reservoir. The device was felitioth
with and without a felt pad.

Authorization for Test
	 JUN 22 1961

This test was requested by Division 7115. Mr. W. R. Green WitirtlieRietilduakant.

Procedure and Results

The gas bottle Was instrumented and mounted on a flat plate as shown in Fig. 1.
The plate was recessed on the bottom side to accept the valve assembly. The
actual mounting surface approximated the service mounting ilk thickneses.

Vibrational force was applied along each of two axis in turn. Vibration al g
each axis was performed with three different inputs be 	 a orientaL ion

, 	 .

changed. The input levels are given below:

	

1 - 0.036" 	 10-34 cps; 	 2G 34-2000 cps

	

2 - 0.036" 	 10-50 cps; 	 SG 50-2000 •cps

	

3 - 0.036" 	 10-73 cps; 10G 732000 cps
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One nominal 30 minute frequency sweep was made at each
each of the two axis. The frequency at which-maxim response occurred was
established for each condition. -The responses and inputs, both filtered and
unfiltered are given in Tables I and II. While vibration was performed along
two axes only, tri-axial readings were taken. Figure 1 shows the location of
the accelerometers used.

Following vibration with the felt pad on the locking device, the specimen
4424s AEMEn1-.'w:Olggigill\ST.21. 1112PA.GECvas di.emantled and impacted. The up
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had been torqued to 45 and 35 ft-lb, respectively, broke sway at 50 and 32
ft-lb. The screws in the locking device, torqued to 40 in-lb, broke away
at 25 in-lb. Some fretting corrosion was evident in the valve assembly.

The specimen was reassembled without the felt pad on the lock. The sane
torque values were used on the collars. Glyptal was uced to secure the
lock screws, the outer of which was torqued to 60 in-lb and the inner to
45 in ..1b. Break -away torque for both collars was approximately 60 ft-lb.
while the lock screws broke away'at about the pre-torqued valve.

Disassembly disclosed considerable fretting corrosion in the valve assembly.
Also noted. was the fact that there was not full surface contact'between the
lock and the collar. One edge of the lock exerted a tightening moment` on
the collar.

Conc lusions

InasmOth as the conditions. of this. test are mucksebre severe than the anti-
Cfpited else eintitinaient, the llocking; device. seen* to :haVil,Prciven efficient.
eie4sr 	 without the felt pad.

:However,. the:. deletion :of the, felt pad. see*. adifisable There is Considerable. 	 .„.
chance , Of.; deierieratiOn , whin: inCh Miteriali.. : ita. "us

a 	 SiOre',carefUll 	 ta:1' to metal' ,1Ock,wOU14::PrObibl
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FIG. 1 - PHOTO SHOWING ADM OF VIBRATION AND ACCELEROMETER LOCATION
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TABLE I

Vibration of Gas Bottle and Locking Device
Felt Pad

X-Axis

2-g Input - 647 cps

	Jig-X Out-X 	 Jig-Y Out-Y 	 Jig-Z Out-Z

Unfiltered 	 2.4 	 '.,274 	 1.6 	 6.4 	 1.3 	 6.0
Filtered 	 1.67 	 25.8 	 0.482 	 6.16 	 0.533 	 5.33

5-g Input - 598 cps

Unfiltered 	 6.5 	 54.0 	 4. 3 	 6.0
Filtered 	 5.0 	 52.5 	 0.633 	 5.0

10-g Input - 544 cps

Unfiltered 	 37.0 	 175.0 	 8.0
Filtered 	 10.0 	 154.0 	 .0.667

'47.0 	 39.0
1.0

Y-Axis

2-g Inpu 1483. c

InpUt '1471. Cps ,

Unfiltered 	 9.4 	 .8 .8 	 5. 0: 	 3p 0 	 5 	 0
Filtered 	 ; 9.0 '7 9 	 55 8 	 .9.83

10=g Input 	 1471 cps 	 ;:.:

Unfiltered 	 8.8 	 6.0 	 14.5 	 41.0' 	 12 5 . . 	 5.5
Filtered 	 8.0 	 5.16 	 '10.0 	 35.0 	 3.33. 	 A 5.

Iribration ,Titile minute*•
	X-Axii	 TotaL

2 	 30 	 .421. 	 72
45.

10 3	 '45 	 7

Note:: nderscored values are measure
;:control accaleroeters



	0.42	 3.9

	

0.175 	 3.0

7.8
7.08

IINCL
T- 17702
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Vibration of Gas Bottle and Locking Device - No Pad

X -Axis

2 - g Input - 590 cps

Jig -X Out - X 	 Jig -Y 	 Out -Y 	 Jig -2 Out - Z

	3.3 	 3.5

	

0.5 	 2.75

	

3.1 	 44.0
	2 ,16 	40.8

Unfiltered 	 11.0 	 70.0
Filtered 	 4.83 	 66.7

Input - 550 cps

0.88 --	4.5	 12.5
0.667 	 3.17 	 5.0

10-g Input - 530 cps

Unfiltered 	 90.0 	 330.0 	 5.4 	 64.0 	 90.0 	 62.0
Filtered 	 9.9 	 297.0 	 6.5 	 3.99 	 1.08 	 19.2

Y-Axis

2-g Input - 1501 Cps

Unfiltered 	 60 	 4.4 	 4.6 	 '29.0 	 7.2 	 3
Filteied . 	 6.33 	 3.91 	 1.915. 	 7.5 	 4.0 	 5.08

	

5-g input 	 1507cps

Unfiltered 	 3 6 	 5.6 	 8 	 46.0. 	 .8.7'
::Kil.tereil.. 	 3 0 .	4:75	 5 	 1 	 4.08' 	 .4 55

	

10-g Input 	 1465 cps

linfiltered 	 10 8 	 11.5 	 25.0 	 70:0. 	 24.5 	 16.0
`Filtered 	 10.0	 '9 82 	 9:58 	 61..6 	 5.33 	 14.5

Vibration Time (minutes )

X-Axis Y-Axis Total

30 	 .30 	 60.
30 	 4 	 75'.
45 	 .‘3

ote'ndericote :Vilies are .measure 	 acceletbmeters
'
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