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FOREWORD

This report, a one-volume document, is provided at the end
of Contract F04611-68-C-0064, Study of Storahility of Metal
Screens.

This program, a one-man month effort over o three-month
period, conducted for the Air Force Rocket Propulsion
Laboratory, Edwards, California, beginning 1 April 1968
and completed on 1 July 1968, was performed % Western
Filter Company, Gardena, California. Chief contributors

to the program are named below:

Air Force Contcract Monitor

Lt. R. B. Mears., RPRPT

Western Filter Company

L. J. DiPeri
K. H. Brown

The Western Filter Company Reference number for tnis docu-
ment is S. 0. 81332,

This technical report has been reviewed and is approved,

2nd Lt. R. B. Mears

USAF/RPRPT

Air Force Rocket Propulsion Laboratory
Edwards. Californ:a
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ABSTRACT

This report covers the results of an effort involving a three
months period to retrieve information on the compatibility

of wire cloth filters with rocket propellants. The same types
of wire cloth used in filters is also used in surface force
orientation devices in missile systems underccing low gravity
environment.

During this ;::S& 96 filters were founrd that are ~onsidered
good candidates for useful information. Each of these filters
were found as part of an installation or as a separate unit.
Most of the filters were still installed in live svstems with
propellants and pdarforming their designated function. Six

of the filter ele%fnts have been borrowed, visually inspected
and photographed. -Data sheets on all 96 units have bean pre-
pared and are included in this report. Time histcries for the
speciments range from 7-1/2 years to 3 months. Fluids were

IRFNA, NJ07. UDMH, NJHZ, NMH, HOOD, CIFJ, liguid tiior:ae, liguid
hydrogen, iiquid oxy%en, and mi%tare of "fluorine ard cxygen. ( >€\

It is concluded from the case histories estaplished that valu-
able evidence of the storability of screens car bhe acquired
by such investigation,
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INTRODUCT ION

Advances in the art of applying surface tunsion technology

to the management of liquid gas interfaces in Space Propul-
sion Systems and Tactical Weapons and other related activities
has raised questions as to the long term effects of high
energy propellants on fine micronic wire cloth from which
surface tension devices are made.

A materials storabiiity program is underway at the Edwards
Alr Force Base Rocket Propulsion Laboratory and in years to
come, valid empirical storability data will be acquired.

In the interim, a means of gathering compatabilitv data on
wire cloth, is to research records of wire cloth filters that
have been made for use with these propellants, to trace their
whereabouts and examine those that have been in axtended use
for effects of propellants on the wire cloth.

This report summarizes the results of an effort covering a
three month period to collect data that would provide
evidence of the storability of stainless steel wire cloth
in high energy propellants. In retrieving data for this
contract, four major test facilities were visited: TRW
Test Site, San Juan Capistrano; Wyle Laboratories, Neor-o
Facility: Rocketdyne, Santa Susana Facility; and Marquardt
Corporation, Magic Mountain Test Site.

Five filter manufacturers are r yresented by twen*y-thre

case histories established which represent ninet -six f lters:
Capitcl Westward Filter Company. Paramount, Calif.; Mirro-
porous Filter Company. Anaheim, Calif.; Flowr .itics Corpany
Sacramento, Calif.; and Western Filte: Comp. .y, Gard na, Calif.
Although the contract called for a review t Wester . Filter
records to determine candidate filters, - was re#.1zed that

it weculd be more effective to go into * .« field w.ere there was
a good chance of finding some candida‘’«s and det 'rmine vital
deisgn data. 1In following this proc. dure, seve al filters

were urcovered that were not manufactured by western Filter.
However, since they were excellent examples '»>r data, they have
been documented and the resultant data is ¢ .closed in this
report, Unfortunately, design data 1s not always included

due to the prohibitive length «f time allowed by the contract.
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Section 2

CASE HISTORIES AND DESCRIPTIONS

This section contains information and data retrieved during
accomplishment of the study. 1Included are data sheets, photo
reduced drawings of the filter assembly and filter element,
and where possible, photographs of the general and specific
areas where the filter units are located. Because of limited
access to the various test sites, photographs could not be
taken of all units observed. In most cases, superviscry per-
sonnel reviewed their files for photos taken of the area which
contained a view of the filter.

In instances where filters were considered good ~andidates
but were not Western Filter units, it was not possible to get
copies of the drawings of the units. Consequently, in the
time allotted for this program, an attempt was made to yather
as much information as available. 1In some instances, phctos
of the units were available.

Photographs showing the surroundings indicate tl.e environmental

conditions, such as vibration from close proximity of engine
tests, sunlight exposure causing hot day cyciin. conditions

as well as outdoor cold day conditions. Alsc, un indication
is given showing the ease or difficulty entailei in removing
a sample element for further evaluation.

-11-
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The following data is a summary of the number of filter
units in each case history established.

Number of

Company Case History No. Filter Units
Wyle -~ = - = = -~ - - 1 4
2 4
3 4
4 4
TRW - = - = = = - - 5 12
6 1
7 6
8 6
9 8
10 2
11 2
12 2
13 2
14 1
15 2
16 1
ROCKETDYNE - - - - - 17 1
18 1
19 1
20 1
NASA - - - - - - - o 21 25
DOUGLAS- - . - . . - 22 1
MARQUARDT. - . . _ _ 23 5
Total 96

~12-
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DESCRIPTION- CASE HISTORY #l

Filter Assembly P/N 1-1-10005 is a Y-Type configuration.

The entire assembly is manufactured from stainless steel and
Heli-~arc wzlded in construction. This uvnit has 4-~inch, 150
lb., ASA inlet and ocutlet flanges. A feature of this configu-
ration is that the filter element can be removed without having
to remove the filter case from the line. By removing the

end cap and spider zssembly, the element will slip out for
cleaning or replacement. The pleated element is 304 stainless
steei, Heli-arc welded and has in excess of 400 square inches
of screen.

There are four filter units in this case history. Thu: units
have been in use at Wyle Laboratories, Norco Facility, for
seven years. They have been functioning exposed to direct
sunlight and weather. Flow rates have been to 250 GPM sing
both UDMH and N204 alternately. The elements have been clearied
many times.

Figures 2 through 10 relate information to the four candidate
urits in this case history. We have visually inspected the fil-
ter element shown and screen shows no dettimental effect from
long term service.

The element in Figure 8 had the outer shroud removed. The
shroud was similar to the inner shroud shown. A polka dot
pattern of discoloration is in evidence on the screen. This
matches the outer support holes and is believed to be a de-
posit caused by the higher concentration of fluiid flow through
this area.

To satisfy this theory, one-half of the unit was cleaned in

an electro polishing bath. The polka dot pattern diminished

in this area as a result of the cleaning. Tne upper half of

the element remains as found, for a basis cf comparison.

See Figure 9. A close-up view of the elerunt showing the area
as found and the area cleaned is shown ir Figure 10. In ob-
serving the cleaned area, there appeared - o be no deleterious
effects on the wire cloth from prcoclonged =xposure to the propel-
lants.

-14-
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BASIC DATA FORM
LOMNG TERM COMPATABILITY
PART NUMBER: PN/1-1-10005
MANUFACTURER: Western Filter
USER: Wyle Labs. Norco, California
LIQUID: UDMH and N204

ESTIMATE SERVICE TIME:

7 years 1intermittent

USE, DUTY CYCLE:

continuous except for

CONDITION:

occasional cleaning

Good, shows no evidence of

SCREEN MATERIAL:

deterioration or collapsing.

3041 Cres steel Dutch Twill Cloth.

TEMPERATURE :

+28° to 150°F

SERVICE SPECIFICATION:

4 inch Pipe-inlet & outlet flange,.

RISTORY:

(see fig. 2)

REPLACEMENT COST:

$400.00 for :lement (approx.)

FLOW RATE:

Flow Rate pprox. 250 gpm

PRESSURE DROP:

OPBRATING PRESSURE:

MICRON RATING:

OTHER:

Uni+ located outside i direct

sur.light.

Cognizant Super—sisor August
Ferrira.

Screen collapsed due 1o
accidental reverse flow.

820‘ with high water coantent

{(30%) have been in contact
with element.




T AR TR

WEEETT Y o iy Rl il

Ry WL WECR PR e

R s Wcee. L

2 T e 2 e R
i, = A 2 e
—- e ]
_— - —~y —_—
FOXIENO il A £=3 e e - e
‘amLeE .— ~ASSW FyoLIry —] - AN S s
B & —
TS IR Y v T S
! i »
s g L
P L el - 27 o sy -
— 'lls...nhl\’.l..ﬂ,;l 1] P o - 7
. o [ P Y .
Hamealdi S w7
soovere —rad . -~ \vﬁu\v\t\ v‘vit‘
- ; : 9 e pr
Ay o - ;
4l g&‘ - U R
=3 1~ \l‘&- .
o e ’ ’ - -2
#] sows o T 7% Te :
- Bl sses o= + T.
witld Bannd r——

S - a— H-«nlm

———

PAGE 16

FIGURE 2




12
s . me | w—e = I xlﬁlﬂ - e i O VISV
- v don el 09 SNE .. MRZIEPN..
Mu-—vﬁ\hh:u_n_ w,u T - oy [ YT T \.“
hagol : o / Tee. T F geess 7
WD ‘COOMT 1N | EHEIT EEIIE—— e -
e
- ~row v & oy
T S T SN |
z&-—m [ . hanendt - chrevapves ﬁvll....!.! . [ . Ay o S Froned "o /0,
& v o S GV CEPITS N _ XN PA R R VY B 1.‘
TRV 48 LGN LN rs 14 .
by | oam emmuw - — - . e r ram PEZEEY AP, FAPY. )
- . : . SABGICMOR AILTIAE W .
S XS P sOOF - /e . s
AL AT wror-s
WS P P S—
> Yy rYeos-)
[ OO - 1IN XL IR 4 ’
’ an s Yros- 14
‘I‘lll"l,{jll’ s m—— ﬁrlﬁﬁ - vm e . P —
L VO AT fFo0E-¢ ’
VDT S . SR SO
- e Bs - -
b G-l-| -~
L oet™ o~
; i m )
T S ] —_— e - m
T 1 ! O
! | i ! .
| 1 _ B
| w v os 4y
[ 22 4 AR ~A
Fa o el ok - h bl
206 O WIL WS NWUSIA
€ .
VAVG SRrvIews I00%] W

‘p Sgm— P D




3
[N

et




L s I

Sue

o g

T

FIGURE
pLOY

-

2

1--







ULGURE

DL




O TN Mk 13 AR ot X = foic

'S

FIGURE 8
PAGE 22




N e .

Bt B WY

IR - Wiagnl V. B IS, o - Pt :
SRR D ot E eSOl g
. ; LR

P .

S

agioadmbl:

- P o T

.

- Sv PR ¥ b <
e At S50 WP 53 2 1S et oo At - % el 3T
o * - M nteant
P O PP L

" o e e i N
. - C L wtalier N gt~ % ..“ ST dr e et e -
. L1 A vt c5h e e T

. .

A - gt o h AR

- -l

9

FIGURE
PAGE 273




FIGURE 10
PAGE 24




VESCRIPTION -~ CASE HISTORY #2

P/N 4-1-10005 Filter assembly is very similar to P/N 1-1-10005
except for the size of inlet-outlet flanges and flow rates.
This unit is construc‘ed from stainless steel and is Heli-arc
welded. It has the same design features as the 1-1-10005.

P/N 4-1-10005 has been in service at Wyle Labs for the past
seven (7) years - it is located in the direct sunlight and

has been used with UDMH and N,0,. The unit has been in con-
tinuous service except for ocgaéional cleaning. The filter
element apprired to be in very good condition.

The Field Technician interviewed for this data, Mr. August

Ferrira, was considered qualified since he has been employed
by Wyle in the specific test area for eight years.

-25-
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BASIC DATA FORM

PART NUMBER:

FERECRARS [ T e L .a_u‘f:;:mm'm‘_, ST MRS RT T MY
CONTRACT NO. P04611-66-C0064

‘ MANUFACTURER :

¥ USER:

LIQUID:

ESTIMATE SERVICE TIME:

. v -

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

TEMPERATURE :

SERVICE SPECIFICATION:

: HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

g

OPERATING PRESSURE:

MICRON RATING:

OTHER:

o ———

) LONG TERM COMPATABILITY

4-1-10005 Element P/H 2-1-54440
Western Filter Company

Wyle Lab-Norc:: Facility

UDMH and N204

7 years

Continuous except for occasional
cleaning

Good
304L Cres Dutch Twilled
+28° to 150°F.

3* pipe rflange Y type

$800.00 (approx.)

60 gpm

S PS1 max Clean element

60 PS’ Design Press 200 PSl
40 microns (nomina.)

Unit in direct <unlignt



- D ORI G g o)

7501110 i - i Sl S
z = —

Pa R~ . 10 P — | T
AL NS pr v s A Ll 203 - 4 4 4
~ASSH FPsLP5 - -dBEEl . - - =

NauSs A o — - —t

- e T T .
w7 ek S NPT -
1 ~er cowo: o
[ . P areerTra SV
4
- e qower 9
b e e = C wanned
P oo - ¥
4 4 mem— = -
covees -y -rvo-¥
amoted wor ¥
b— IRUUE WIS S 8 ——— . —4
4 e -
j b wws- 3| "F7? e 7
b — — J R Tt o
p sowas§t 20w L L4 ’
v‘lllfy\llxlv, - - _— R
'vﬂﬁ- -y ﬁ s~ [ [
S SO Wb Syt SRR o

CT T AR Y g
P T L B X

r..l!l,y = e e i e e A 87 - . -
*~

FIGURE 11
PAGE 27




B ek o AR R gy

!

DESCRIPTION - CASE HISTORY #3

Filter Assembly P/N 28-1-16510 is manufactured from stainless
steel and is an inline configuration. The element is a ser-

viceable, permanent-type filter, with element easily removed

for cleaning or replacerent.

The element, although relatively small in size (about 2 inches
long) has approximately 12 sgquare inches of screen. The Filter
Eiement is manufactured from 304 stainless steel and is Heli-
arc welded. Another feature of the element is that the support
tube is an integral part of the element assembly.

-28-
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CONTRACT NO. F04611-68-C-0064

LONG TERM COMPATABILITY

PART NUMBER: 28~1-16510 series

MANUFACTURER: Western Filter Co,

USER: Wyle Labs. Norco Facility

LIQUID: N,04 and UDMH

ESTIMATE SERVICE TIME: 4 years

USE, DUTY CYCLE: Continuuus except for ngggigeal

CONDITION: Goaod

SCREEN MATERIAL: 304 Dutch Tw:illea

TEMPERATURE : Ambiernt

SERVICE SPECIFICATION: Inl:ire

HISTORY:

REPLACEMENT COS?T': Less than $100.00

FLOM RATE: 4 to - GPM

PRESSURE DROP:

OPERATING PRESSURE: _ Der tgn 400 PSS

MICRON RATING: Moo N raval 17 e solute

OTHER: _y e Thater Crvtagarataon,
-29-
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DESCRIPTI - CASE HISTORY #4

Filter Assembly P/N 6-1-16520 and Filter Element P/N 14-1-544,

This unit has been in service for 7-1/2 years at Wyle Laborator-~
ies, Norco Test Facility. The fluids used with this system
have been UDMH and N 0,. The operating pressure is 150 PSI

flow rate 200 GPM. %hé 40 micron nominal filter element has

a clean pressure drop below 5 PSI. The assembly is constructed
of 100% stainless steel.

The filter element is manufactured of 304 stainless steel,
Dutch Twilled wire cloth and is 100% Heli-arc welded. The
filter assembly is installed in an enclosure and is exposed
to partial sunlight and weather. Close visual inspection of
the element shows no evidence of screen deterioration.

-31-
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BAS1C DATA FORM

CONTRACT NO. F04611-68-C-0064

LONG TERM COMPATABILITY

PART NUMBER:

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

TEMPERATURE:

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER :

Filter Assembly 6-1-16520
Filter Element P/N 14-1-544

Western Filter Company
Wyle Laboratories

UDMH & N204
total of 8 units

- 4 ea. unit

7-1/2 years

Continuous except for
cccasional ~leaninrg

Good

304 stailnless steel Dutch
T™willed cloth

Ambient

Inline 4-inch flanges

$800.00 (approx.)
200 GPM

5 PSI

150 PS1

49 micr:  {(nomi al)

Partial sunli "t exposure.
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Section 2.2 TRW_CASE HISTORIES
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DESCRIPTION - CASE HISTORY #5

Capitol Westward Filter Assembly P/N 2524-4 has been in use

in the vertical engine test stand system at TRW, San Juan Capi-
strano Test Site. There are 6 fuel and 6 oxidizer units at
this location. According to personnel in charge, the units

are performing well and have been in use for the past three
years.

Photographs are included, showing test stand installation.

The filter assembly is the pot-type ccnfiguration with 3~inch
inlet and outlet flanges. The flow rate is 120 GPM and operat-
ing pressure is 600 ESI through a 10 micron filter. The filter
element P/N 6469 is Heli-arc welded 304 stainless steel Dutch
Twilled wire cloth. A feature of this unit is that the ele-
ment can be removed for cleaning or servicing without break-
ing the lines.

Figures 15 through 19 are photographs showing the locating

of the filter assemblies and the surrounding environment.
Figure 19 shows the test stand. Figure 16 shows a closer

view of the test stand with the filter assemblies in view.
Figures 17 and 18 are close-up views of the test stand with
filters off to the side. Figure 19 is a close-up of the large
filter units installation.




BASIC DATA FORM

CONTRACT NO. F04611-68-C0064

LONG TERM COMPATABILITY

FART NUMBER:

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE:

CONDITION:

SCREEN MATERIAL:

TEMPERATURE :

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

-37-

2524-4 Element P/N 6469
Capitol Westward

TRW

Aerozine & N204

3 years

over 50%

Good

304

Ambijent

Pot type configuratior 3" flange

$1500.00 each (estimated)
120 gpm
unknown
600 PSI

10 micror (nominal)
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DESCRIPTION -~ CASE HISTORY #6

Pilter assemhly P/N 10270 was designed and manufactured by
Capitol Westward for use in CLF, and was installed at TRW
Test Systems, San Juan Capistrago, in the HEPS (High Energy
Propellant Stand) area.

The filter assembly, an inline configuration, has MS 33656-16
ports at each end. The filter element, P/N 5561, is Heli-arc
welded using 304 stainless steel wire cloth.

The first element used in this system, when taken out and
cleaned, reacted and burned up because of over temperature

in passivation. It was then replaced with a new clement which
has remained in service for 1-1/2 years unharmed.

The enclosed photograph shows the inline filter assembly in-
stalled in a vertical position. See Figure ZJ.

-33-




BASIC DATA FORM

- k. T T S T

611-68~- 4

LONG TERM COMPATABILITY

PART NUMBER:

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SBRVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

TEMPERATURE :

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

10270 Element P/N 5561
Capitol Westward

TRW

CLFy (CTF)

1 1/2 years

95%

Good *See Below

304

Ambient

Inline 275 PSI oper.

Heli~arc welded

Unknown

1" line =12¢ (MS 1i656-16)

*Element burned up because of hot passivation, caused it to
react, replaced and remained 1in service unharmet 1-1/2 years.
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DESCRIPTION - CASE HISTORIES 7, 8, 9 and 10

‘The following data covers case histories 7, 8, 9 and 10.

The data gathered pertains to in service informatior concerning
Western Filter assembly 28-1-16510. The assembly is an in-
line configuration which incorporates a recleanabl: element. de-
signed for easy removal and servicing.

The element, although relatively small in size (about 2 inches
in length) has approximately 12 square i.ches effective screen
area. It is manufactured from 304 stainless steel and is

100% heliarc welded. The support tube is an integral part

of the element assembly.
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BASIC DATA FORM

CONTRACT NO. F04611-68-C0064

LONG TERM COMPATABILITY

PART NUMBER:

28-1-16510

MANUFACTURER:

Western Filter

USER:

TRW

LIQUID:

N204 50/50 Hydrazine

ESTIMATE SERVICE TIME:

3 1/2 years

USE, DUTY CYCLE

90%

CONDITION:

Good

SCREEN MATERIAL:

304

TEMPERATURE:

Ambient

SERVICE SPECIFICATION:

HISTORY:

MS33656-8 Ports, Inline

REPLACEMENT COST:

Less than $100.00

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

Inline

-47-

Desigr. Press. 450y
Cleaned 25 to 30 times
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BASIC DATA FORM CONTRACT NO. F04611-68-C-0064

LONG TERM COMPATABILITY

PART NUMBER: 28-1-16510-10
MANUFACTURER: Western Filter Company
USER: TRW Systems

LIQUID: MMH - N,H,

ESTIMATE SERVICE TIME: 3 1/2 years

USE, DUTY CYCLE 904

CONDITION: Good

SCREEN MATERIAL: 304 stainless steel
TEMPERATURE : Ambient

SERVICE SPECIFICATION: MS 33656-8 Ports Inline
HISTORY:

REPLACEMENT COST: Less than $100.00

FLOW RATE: 4 GPM

PRESSURE DROP:

OPERATING PRESSURE:

Designed for 4500 P3I

MICRON RATING: 10 nominal 1. absolute

OTHER:

-18-




BASIC DATA FORM CONTRACT NO. F04611-68-C0064

LONG TERM COMPATABILITY

PART NUMBER:

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

TEMPERATURE:

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

-49-

28-1-16510-19

Western Filter Company
TRW

50/50 Aerozine

3 years

6 months continuous
Good

304

Ambient

MS33656-8 Ports, Inline

Less than $100.00

10 micron

600 PS1 operatang
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BASIC DATA FORM CONTRACT NO. F04611-68-C0064

LONG TERM COMPATABILITY

PART NUMBER: 28-1-16520-10
MANUFACTURER: Western Filter Company
USER: TRW

LIQUID: MMH, N2H4

ESTIMATE SERVICE TIME: 3 1/2 years

USE, DUTY CYCLE: 90%

CONDITION: Good

SCREEN MATERIAL: 304

TEMPERATURE: Ambient

SERVICE SPECIFICATION: MS33656-8 Ports, Inline
HISTORY:

REPLACEMENT COST: Less than $100.00
FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER: Design Press. 4500

10 micror.
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DESCRIPTION - CASE HISTORY #10

Filter assembly P/N 19607 was designed for use in N,0, and

$0/50 Hydrazine. The unit is an inline configuration, stain-
less steel, and heli-arc welded in construction. The end
fittings are MS 33656-24 in size. The length is approximately
13 inches. The filter assembly has a flanged connection on
the outlet side of the filter and has a drain port .on the

side.

S e el i

Western Filter Company designed the sealing portion utiliz-
ing a copper gasket, which is considered gcod for compatibility.

The stainless steel element has approximately 300 square inches
of effective screen filtering area.

The filter was designcd to flow 75 GPM. Hut “or the past two
years it has seen flow rates of 40 GPM, with an operating
pressure of 3000 PSI and a pressurc drop of less than 5 PSI
using the above liquids.
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BASIC DATA FORM CONTRACT NO. F04611-68-C-0064

LONG TERM COMPATABILITY

PART NUMBER: 19607 Element P/N 19720
| MANUFACTURER: Western Filter Company
USER: TRW
LIQUID: N,0,,50/50, Hydrazine
N2H4 MMH
ESTIMATE SERVICE TIME: 2 years
USE, DUTY CYCLE: 0%
CONDITION: ood
SCREEN MATERIAL: 304 Dutch Twilled
TEMPERATURE: Ambient
SERVICE SPECIFICATION: Inline 1 1/2 line size
HISTORY:
REPLACEMENT COST: $1000.00 (approx.)
FLOW RATE: Design 7° gpm actual 40 gpm
PRESSURE DROP: 5> PS1 at Rated flow
OPERAT ING PRESSURE: 31000 PS1
MICRON RATING: 10 micr (nominal)
OTHER: 300 in.” ~f screen area (approx. )

-54-
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CESCRIPTION - CASE HISTORY #ll

Filter assembly P/N 19048 is an inline configuration made of
stainless steel with MS 33656-~16 end fittings. The design
pressure is 30C0 PSI. The assembly has been in service for
two years in N,0, at ambient temperatures. The construction
features are simglar to P/N 28-1-165.0 filter assembly pre-
viously described. Although it has not seen continuous dy-
namic service, it has been 1in the fluid continuocusly, except
for cleaning; the element has been cleaned 10 times.

-57-




LONG TERM COMPATABILITY

PART NUMBER: 13048-10 Element 19138-10
MANUFACTURER: Western Filter Company
USER: _ TRW

LIQUID: N204

ESTIMATE SERVICE TIMR: 2 years

USE, DUTY CYCLE 50% (estimated)
CONDITION: Good

SCREEN MATERIAL: _ 304

TEMPERATURE: Ambient

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST: ]

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

UPHER: .l.“ line Slde
clean 10 fimes
3000 PSI

~53~
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Pilter assembly P/N 10236-~1 was manufactured by Capitol West-
ward for TRW Test Systems of San Juan Capistrano for use in
N,O,.

274

The filter assewbly was made from 100% stainless steel. The
unit is a tee-type configuration which features ease of ele-
ment removal for servicing without breaking the assambly from
the line.

The filter is designed for 4500 PSI operating pressure. De-
sign flow is 6 GPM of N,0, through a MS 33656-8 line. Filtra-
tion I8 5 micron nominai ind a 15 absolute.

The element 1s manufactured from 304 stainless steel wire
screen and 1s heli-arc welded. This unit has been in contin-
uous service for one year. The element has been removed 25
times for cleaning.
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PART NUMBER:_

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE:

CONDITION:

SCREEN MATERIAL:

TEMPERATURE:

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERAT ING PRESSURE:

MICRON RATING:

OTHER:

-62-

Filter Asgembly 10236-1
Element P/N 5484N

Capitol Westward
TRW Systems

N304

1l year

Continuous

Good

304 Dutch Twilled
Ambient

1/2" Line Tee Type

$500.00 (estimated)

6 GPM

4500 PS1I
5 micron (nominal)

Cleaned 25 times
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ION - CASE HISTO 13

Pilter assembly P/N SB4733 was manufactured by Flowmatics

Company of Sacramento, California. The filters are the in-

line configuration, made from 100% stainless steel, and have
MS533656-24 ports. The units are two years old and are per-
forming well in N20 and MM#H propellants. The element is

a heli-arc welded“adsembly made of stainless steel Dutch Twilled
micronic cloth (10 micronic nominal, 25 obsolute). It is
designed to operate at 3000 pci system pressure.

No assembly or detail drawings of this filter are available.

-63-
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BASIC DATA FORM CONTRACT NO., ?04611-68-§-QQ64
LONG TE C A I

PART NUMBER: SB4733 Sarial No. 5727

MANUFACTURER: Flowmatics

USER: TRW

LIQUID: N2°4

ESTIMATE SERVICE TIMR: 2 years old

USE, DUTY CYCLE 50%

COND ITION: Good

SCRFEN MATERIAL: 304

TEMPERATURE: Ambient

SERVICE SPECIFICATION: Inline 1 1/2 lines size

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER: 3000 PSI operating press.

-64-~
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DESCRIPTION - CASE HISTORY #14

Nickel fiiter assembly P/N 321060 was designed for TRW Test
Systems for use in Flox and liquid Fluorine. The assembly

is made of nickle N-200 material. The unit is an irline con-
figuration with MS 33656-8 end fittings.

The filter element P/N 321082 i3 also manufactured from nickle
N-200 material, irncluding the 10 micron Dutch Twilled wire
cloth.

The element -as designed in such a manner as to minimize the
weld joints and reduce dirt entrapment areas. It 1s an in-
tegral part of the end fitting on the outlet side of the assem-
bly. A copper seal was used for compatibility.

-65-
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BASIC DATA FORM CONTRACT NC. FQ4611-68-C-0064

Rl TS

LONG TERM C AT

PART NUMBER: 321060 Element 321082

MANUFACTURER: Western Filter Company

USER: TRW

LIQUID: Fluorine, Flox '
ESTIMATE SERVICE TIME: 6 months )
USE, DUTY CYCLE continuous, except for cleaning
CONDITION: *See Note below

SCREEN MATERIAL: Nickle N200

TEMPERAT URE : -320%F

5%+ JICE SPECIFICATION: inline MS33656-8 fittings

HISTORY:

REPLACEMENT COST:_ less than $400.00

FLOW RATE: 6 pm

PRESSURE DRCP: 5 PSI

OPERATING PRESSURE: 1200-actual 000 PSI

MICRON RATING: 10 micron (nominal

OTHER:

*500 lbs of fluorine was f{lowed thryu the filter at ke above
flow rate. FElement was t.ken ou* of system and clezned, wa:
then installed back inte the system later when removed, was
visuaily inspected. Very tiny pin line holes were abeerved.
Investigation found thal when tre filter was first cleaned,
water was left irn th- clement, kthey thought they had biown
all the water from the clement, but did not - 80 it wav then
established the cause of the very tiny buriu holes were attrib-
uted to the water.
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DESCRIPTION - CASE HISTORY #15

Filtar Assembly P/N 28-1-16510 is manufactured from stainless
steel and is an inline configuration. The elament is a ser-
viceable, permanent-type filter with the element is easily
removed for cleaning or replacement.

The element, although relatively small in size, about 2 inches
long, has approximately 12 square inches of screen area. The
Filter Element is manufactured from 304 stainless steel and

is all heli-arc welded. Another feature of the element is

that the support tube is an integral part of the element assembly.

-69-
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RASIC DATA FORM

~

S R, e g )

CONTRACT NO, F04611-68C0064

LONG TERM COMPATABILITY

PART NUMBER:

28-1-16520-10

MANUFACTURER:

Western Filter Company

U'SER: o TRW
LIQUID: MMH N2H2
ESTIMATE SERVICE TIME: 3 1/2 years
USE, DUTY CYCLE 90%
CONDITLON: Good

SCREEN MATERI....: 304
TEMPERATURE @ Aml ient

SFRVICE SPECIFICATION:

HISTORY:

KEPLACEMENT COST: _

less than $100.00

FLOW KATE:

PRESSURE DROP:

OPERATINCG PRESSURE:

MICRON RATING:

OTHER:

inline

-70)-

Desigrn Press. 4500
10 nicron

R




o ob,

DESCRIPTION - CASE HISTOKRY #16

P/N S6-19310 is a standard Filter Element which incorporates
a seal manufactured by Western Filter Company.

The Filter Seal is a truncated corne-shaped seal attached to
2 cylindrical wrap-around stainless steel wire cloth filter.
Installation is accomplished by disconnecting any MS 33656
fitting, inserting the Filter Seal, and reconnecting the fit-
ting, It is 100% Heli-arc welded construction. This Filter
Seal has been in Flox for the past three months, operating

at 1000 P8I and at a_flow rate of 0.15 lbs. per second with
a temperature of 320 F. Filtration is 74 micron nominal,
100 micron absolute. Examination of the filter showed the
wire cloth screen to be in good condition.

-71-
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BASIC DATA FORM

PART NUMBER:

CONTRACT NO., F04611-68-C0054

LONG TERM COMPATABILITY

§6 19310

MANUFACTURER: Western Filter Company
USER: TRW

LIQUID: Flox 80% Fluorine 20% Lox
ESTIMATE SERVICE TIME: 3 months

USE, DUTY CYCLE 95%

CONDITION: Good

SCREEN MATERIAL: 304

TEMPERATURE : -320°F

SERVICE SPECIFICATION: Filter Seal.

HISTORY:

REPLACEMENT COST:

Less than $20.00

FLOW RATE:

0.15 lbs. per sec.

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

1000 PSI

74 Nominal

OTHER:

NASA Prociam

Floyd Rolinette Proj.Eng.
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ROCKETDYNE CASE HISTORIES
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DESCRIPTION - CASE HISTORY #17

Filter elerent P/N 0086-1 was designed and manufactured by
Capitol Westward for Rocketdyne for use in IRFNA. The Filter
element is 304 stainless steel Dutch Twilled wire clnth.

The element is pleated and heli-arc welded, mesh is 40 micron
nominal. The assembly has been in IRFNA for approximately
one year,

It is apparent that there was a severe compat.bility problem.
The photograph shows the wire screen deteriorated. See Figures
36, 37 and 138.

During the life of the filter, the element was taken out of
the assembly and then cleaned and flushed repeatedly. The
element was dried out with dry gas and flushed with water
(contaminated well water).
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BAS1C DATA FORM

CONTRACT NO. F04611-88-C0064

LONG TERM COMPATABILITY

PART NUMBER:

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

TEMPERATURE :

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

-75-

Filter Element 0086-1
Capitol Westward
Rocketdyne

IRFNA

Designed 10,63
photographed 11/10/65

static continuous in solution
Significant deterioration
Stainless Steel

Ambient

Element Only

unknown

40 norinal

cleanea a1 flusted many times,
driec¢ cav with d:y gas, flushed
out with c¢orntaminated water.

Photougrap' s of the inits are:

Rocketdyr.- Phcto =1EC65 =11/10/65S 1A

2ECh5-11 1¢/n5S8IF, #1EC65-11/10/
65S1C
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D IPTION - CAS RY #18

Filter element P/N 412G was manufactured by Microporous Filter
Company, Anaheim, California. The filter is 100% stainless
steel, heli-arc welded from 304 stainless steel, 2 micronic
Dutch Twilled wire cloth.

The filter has been in service for four years in the follow-
ing propellants: 50/50 Hydrazine, NTO, IRFNA, UDMH. There
is evidence that a filter in contact with a multitude of pro-
pellants is exposed to more difficult environmental require-
ments than v’ .en in contact ‘with only one propellant. The
filter has been used in the Ground Support Equipment for the
Gemini program.

The time span of this study did not allow retrieval of the
design details. However, the element is pleated stainless
steel screen and similar tc Western Filter Company filter
P/N 9-1-500 specifications for which are included in this
report.
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CONTRACT NO. F04611-68-C0064

LONG TERM COMPATABILITY

PART NUMBER:

MANUFACTURER:

OTHER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

SERVICE SPEC1FICATION:

TEMPERATURE :

HISTORY:

REPLACEMFENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

> U B ...

P/N 412G

Microporous
Rocketdyne

50/50 Hydrazine, NTO*

4 years

Fair

Unknown

12 GPM

3000 PSI

2 micror (nominal)

*IRFNA, UDMH - All of these
liquids ‘'ave been in contact
with screen
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DESCRIPTION - CASE HISTORY #19

Filter assembly P/N 160064 was manufactured by Microporous
filter Company of Anaheim, California.

The filter assembly is an inline configuration designed for
3000 PST operating pressure. Rocketdyne has been using this
filter 1n Hydrazine for the past year. It has seei: continuous
service except for occasional cleaning. The filter housing
has MS 33656-6 ports.

The filter 2lement is heli-arc welded and has a 2 micron
nominal 10 micron abgolute fiétration rating. Fluid temper-
atures were from +30°F to 140 F. Comments from the Rocket-
dyne personnel indicate the stainless steel screen is in good
condition.

~81-
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BASIC DATA FORM

CONTRACT NO. F04611-68-C0Q064

LONG TERM COMPATABILITY

PART NUMBER:

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

TEMPERATURE :

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:_

FLOW RATE:

PRESSURE DROP:

OPERAT ING PRESSURE:

MICRON RATING:

OTHER:

o

L8]

160064

Microporous

Rocketdyne

Hydrozine

1 Year

In and ouc for cleaning
Good

304 stainless steel
+30°F to 140°F.

Inline

Unknocwn

3000 psi
2 micre~ (nominal)

3/8 lira size
4 1/2 " long




D. 1 ON - CASE HISTORY #20

£ Filter assembly P/N 19470 was designed and manufactured by
2 8 Western Filter Company.

The filter assembly is an inline configuration with AN 10050-8
ports. The unit has been used at the Rocketdyne Santa Susana
Test facilities for two years. The filter has been in the follow-
ing liquids: NTO, IRFNA, Hydrazine. The filter assembly is

7.25 inches long and 1.750 inches in diameter. The housing

was designed for an operating pressure of 3000 PSI.

The filter element P/N 4-1-501 is manufactured from 304 stain-
less steel and 100% heli-arc welded. It has approximately

50 square inches of wire cloth. The filter element has been
in continuous service except for occasional cleaning. Inspec-
tion indicates the wire cloth to be in good condition.

-
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BASIC DATA FORM

BN D AR AR Wm

“"COWTRACT NO. FO4611-68-C-0064 '
i

LONG TERM COMPATABILITY

PART NUMBER: 19470

MANUFACTURER: Western Filter Company
USER: Rocketdyne

LIQUID: 70, IRFNA, Rydrazines
ESTIMATE SERVICE TIME: < years

USE, DUTY CYCLE

Continual axcept for

cleaning
CONDITION: - Good
SCREEN MATERIAL: 304 stainless steel
TEMPERATURE: Ambient
SERVICE SPECIFICATION: Inline

HISTORY:

REPLACEMENT COST:

less than $150.00

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

3000 P31

MICRON RATING:

10 micron

OTHER:

—R4-
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Section 1.4

NASA FI IGHT TEST CENTER CASE HISTORIES
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DESCRIPTION - CASE HISTORY #21

P/N 106586 is a stainless steel filter used in the Hydrogen
Peroxide test servicing cart for the X-15 aircraft. The
manufacturer is wWestern Filter Company.

The Filter Element is made of stainless steel in its entirsty
for comzatibility with Hydrogen Peroxide. The filters are sight
years old and have been in a 90% Peroxide solution continuously
except when removed for cleaning. The element is about 8 inches
in length and approximately 1-1/4 inches in diameter. The
filter element is resistance welded using 304 stainless stcel
Dutch Twilled wire screening. According to the NASA personnel,

the filter element has beer _=rforming well. Close inspection
| indicates no detrimental € .ts on the screen. The Filter

} Assembly has female threcaded end {ittings. The unit, a 10
micron filter, operates at 25 PSI with a f{low rate of 4 to

5 GPM.

The Supervisor of Vehicle Maintenance, Mr. Johr Russell, was
interviewed for this data. He 1s considered to be well
qualified to comment since he has been with NASA at this

facility approximately fifteen years.

Figures 49, 41, and 42 show the locatior ¢f the urit and

i1ts subasscmblies.
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CONTRACT NO. F04611-68-C0064

COMPATABILITY

Filter Assembly 106586

Filter Element P/N 106310-10

Western Filter Company

NASA

5LIQUID:

Hydrogen Peroxide

ESTIMATE SERVEICE TIME:

8 yecars

USE, DUTY CYCLE

Continuous except cleaning

CONDITION:

Good

SCREEN MATERIAL:

304 stainless steel

TEMPERATURE :

Ambient

SERVICE SPECIFICATION:

Inline 1/2 inch

HISTORY:

RAEPLACEMENT COST:

iless than $350.00

FLOW RATE:

5 GPM

PRESSURE DROP:

Low

OPERATING PRESSURE:

25 psi

MICRON RATING:

10 microrn {(nominal)

OTHER:

Used i1n X-1> GSE (Ground Support

Equipment) test ~art to aircraft
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Sectio:r 2.5

DOQUGLAS CASE HISTORIES
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DESCRIPTION - CASE HISTORY #22

The fabrication of Western Filter Company filter assembly

P/N 321060 was to demonstrate the superior compatibility of
nickel as a filter media for use with Fluorine. Because of the
desire to reduce the number of unknowns the unit was made of
all nickel and a nickel seal was used. The compatibility of
the nickel element was demonstrated, as is evidenced by the
data provided by the Douglas Company. However, some assembly
and disassembly difficulty was encountered due to the galling
of similar materials.

Although the unit was designed to perform a function of a fil-
ter, the Douglas Company desired to conduct a bubble point

test with a surface tension device in liquid Fluorine. A co-
operative effort was established for Western Filter to provide
Douglas a nickel surface tension device for the bubble point

test and Douglas would conduct a compatibility test on the filter
assembly. The filter element was used as the surface tension
device for the bubble point test (see Figure 46) and then tested
as a filter (see Figure 45)

e
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CONTRACE 0. 11-68-C-0064

PART NUMBER:

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:
TEMPERATURE:
SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:
FLOW RATE:

PRESSURE DROP:
OPERATING PRESSURE:
MICRON RATING:

OTHER:

-y 3-

LONG TERM COMPATABILITY

321060
Western Filter Company
Douglas & Western Filter Co.

LF2

Nickel

See test data sheet and Douglas
letter #A-830~BBFO-356

10 micrcr, (nonminal)

L Ba S
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MISSILE & SPACE SYSTEMS oISION
WD HE AR VSIN BOULEVART SAN T4 MONICA CALIFORNIA

July 25, 1967
A-830-BBPO-356

Mr. Leomard J. DiPeri
Chief Bngineer & Director of Advanced Technology

Western Miter Company, Inc.
Gaxrdens, Californis . .
Dear Mr. DiPeri:

I am bappy to encloee a copy of the 1sbovratory report costainiog the
test data and results obtained with your ten micron Western nickel
filter assemdbly N2 in flowiug “2' The tests included helium gas
breskthrough pressures across the filter for LOX and LP,, compati-
vility with floving LF,, and the filtering capability fsr coliA HF.
The Western nickel f!lger wvas flucrine-competivle under the test

conditions employed.

Any questions and comments vhich you may have concerning these dats
wvill be walcomed. We are pleased to cooperate in this way in ob-
taining RAD information of mutual interest. Your cooperstion and
patience are most certainly appreciated.

Very truly yours,
Douglas Aircreft Compary
N
S et

P. L. Qevatt, Chief Engineer

Advarce Propulaion Departmcnt
Research and Development

WIlC : Y
Bacl. noted (U)

OOUGLAS ANICIIAET COMRANVY gt UNORATE (M EICFS SANIA AMOWNHCA CAL ~ VN

-4~
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DESCRIPTION OF COMPATIBILITY TEST SET-UP P/N 20319

The test apparatus used is illustrated in Figure 46, consists
of a Kovar-Pyrex adapter made from a Kovar-l'yrex glass metal
seal, 1.25" OD.

The end of the 4" tube was bent 900 and reduced to 1/4" OD
glass tube 5 inches long.

The adapter was (onnected with an AN fitting to the downstream
sid:> of the West=2rn Filterassembly by flaring the Kovar tube
end. Th.: upstr:am side of the filter is connected to a 1/2" line .
Gaseots nelium is intrnduced on the upstream side and measured
by a Heise precision pressure gauge. The downstream pressure
gage was a compou~l vacuum pressure type.

The ‘ilter test assembly was fluorine cleaned by vagor degreased
in Freon and bakeda dry (vacuum) for 24 hours at 105°C.

The test unit is assembled and then cooled in a Dewar to -320°F
(see Figure 2).

LF is condensed from scrubbed Ginnto the test unit. A slow
GHe sweep on the downstrecam side“of the test unit is turned
on and vasses out through a disposal line.

The upstream side of the test unit is pressurized with GHe.
The GHe pressure is reduced until gas bubbling stops and the
pressure 1s again recorded. The differences between these
two pressures is reported as the gas breakthrough pressure
(see Table 1).

The level of LF, during GHe pressurization was above the 6"
sight level.

After the test, the LF% was disposed, the filter was removed

and examined for significant @ rrosion attack. None was ob-
served.

-95-
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Bection 2.6

MARQUARDT CASE HISTORIES
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DESCRIPTION - CASE HISTORY #23

Filter Assembly P/N 28-1-16510 is manufactured from 304 stain-~
less steel. It is an inline configuration. The element P/N
9-1-500-5 is a serviceable, permanent-type filter easily re-
moved for cleaning or replacement.

Items 1, 2, 3, 4, and 5, Filter Element. P/N 9-1-500-5 (see
Figures 48 and 49) have been in continuous use at Marquardt
Magic Mountain test facility for twc years. These five fil-
ter elements have been in contact with Hydrazine and Nitrogen
tetroxide. Items 1, 2, and 3 have been in Hydrazine; Items
4 and S5 have been in Nitrogen tetroxide. The five units were
borrowed from Marquardt and brought tc Western Filter for ex-
amination. A bubble point test was conaucted on each unit.
After the bubble pcint test, each {ilter c¢iement was submerged
in isopropy! alcohol at +150F and ultrasonically cleaned for
1 1/2 hours in a DeltaSonic Model DS850. The elements were
rinsed with deionized water and diried in an oven.

The following data are the bibhble point pressures in inches
of water, before and after cleaning:

ITEM BUBBLE POINT BUBBLE POINT BUBBLE POINT
DESIGN AS RECEIVED AFTER
REQUIREMENT (Min CLEANING
1 16.5 22.00 18.00
2 16.5 21.00 19.00
3 16.5 23.00 20.07
4 16.5 20.00 17.00
S 16.5 20.00 19.50
The condition of the filtor eleme:v.. . ot lent,
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BASIC DATA FORM

CONTRACT NO, F04611-68-C0064

LONG TERM COMPATABILITY

ITEM I

PART NUMBER:

Filter Assembly 28-1-16510

Filter Element P/N 9-1-500-5

MANUFACTURER: "Western Filter Company
USER: ' Marquardt

LIQUID: Hydrazine

ESTIMATE SERVICE TIME: 2 years

USE, DUTY CYCLE

Continuous except for cleaning

CONDITION

Excellent

SCREEN MATERIAL:

304 stainless steel Dutch Twilled

TEMPERATURE:

Ambient on fuel

SERVICE SPECIFICATION:

HISTORY:

1/2 inch inline

REPLACEMENT COST:

less than $100.00

FLOW RATE:

.21 1b per second

PRESSURE DROP:

1/2 PSI1

OPERATING PRESSURE:

MICRON RATING:

1000 PSI

5 micron nominal 15 absolute

OTHER:

Unit in divect sunlight o

Lt oa® - L e . ARSI AR R K -l i G B LI Wy 2P0 ASRE B keI SN s R 0, 7

Temperatuvres vary from +100°F
durang the heat of the day to
+17° F during the cool of the
night.

~-101-
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 MANUFACTURER:

BASIC DATA FORM

CONTRACT NO, FO4611-68-C0084

LONG TERM COMPATABILITY

ITEM 2

PART NUMBER:

USER:

LIQUID

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

TEMPERATURE :

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW .PATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

-102-

Filter Assembly 28-1-16510
Filter Element 9-1-500

Weétern Filter Company
Marquardt

Hydrazine

Unknown

Continuous except cleaning

Excellent

304 stainless steel Duth Twilled

Ambient

1/2 irch irline

less than $100.00
.2 1lb per second
/2 PSI

1000 PSI

5% micror nominal 15 .aibsolute

Unit in tirect sunlight '

Temperatuces vary from +100°F
during !hbe heat of the day to
+17°F during the cool cof the

night
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BASIC DATA FORM

PrRNR N

CONTRACT NO. F04611-68-C006

LONG TERM COMPATABILITY

ITEM 3

PART NUMBER:

Filter Assembly 28-1-16510
Filter Element 9-1-500-10

MANUFACTURER:

USER:

LIQUID:

ESTIMATE SERVICE TIME:

USE, DUTY CYCLE

CONDITION:

SCREEN MATERIAL:

TEMPERATURE:

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

-103-

e T X WD e VAo —

Western Filter Company

Marquardt

Hydrazine

2 ycars

Continuous except cleaning
Excellent

304 stainless steel Dutch Twilled
Ambient

1/2 inch inline

less than $100.00
.2 lb per second
1/2 wnsi

1000 psi

e

.5 mirran woninal 15 aosolute

Unit in livrect sunlighkt
Temperat.ures vary frog +100°F
during the day tc +17°F
during tne cool of the night,
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BASIC DATA FORM

EM IV

PART NUMBER:

N T I AT R VR B Iy N T T U P S A R A o N B SR 30 S Y AR A e O T R

CONTRACT NO., F04611-68-C0064

LONG TERM C

MANUFACTURER :

UBER:

LIQUID:

BSTIMATE SERVICE TIME:

USE, DUTY CYCLE

COMDITION:

B e e I L it S
. aa

SCRBEN MATERIAL:

TEMPERATURE:

SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

v OTHER:

-104-

ATABILITY

Filter Assembly 28-1-16510

Filter Element 9-1-500-10
Western Filter Company 5,
Marquardt |
Nitrogen tetroxide

1 vear

continuous except for cleaning
excellent

304 stainless steel Dutch Twilled
«207F to 160F
L/¢ inci inline
less t%an Sinn,.00
<2 1 per second

1/2 PSI

1000 PS1

5 micror omltai 17 micron absofut-
Unit in ¢irert sunlight o
Temperatures viry from +100°F
dnrsng Lke beat i the day to
+17°F ddarirg the ool of the

nlanc.



OIS URi}

: ‘l!t:

~ J)BE, DUTY CYCLE
o
- 7 COMDITION:

N _¥ VN

R A N W Ty X

LONG TERM COMPATABILITY

ITEM V

PART NUMBER:
NANUPACTURER :

i.IQUIDo

ESTIMATE SBRVICE TIME:

" SCREEN MATERIAL:

- THNPRRATURE :

- SERVICE SPECIFICATION:

HISTORY:

REPLACEMENT COST:

FLOW RATE:

PRESSURE DROP:

OPERATING PRESSURE:

MICRON RATING:

OTHER:

-105-

Filter Assembly 28-1-16510

" Filter Element 9~1-500

Western Filter Company

Marquardt $
Nitroge: te troxide

1l year

Contin-ous except for cleaning
Excellent

304 stainless steel Dutch Twilled
+20°F to +150°F

/2 inch i-<line

less than $100.00
.3 1lbs per second
1/2 PSI
1000 PSI
5 micre  crinal 1S avsdlutre
Unit 1 direct sunalight °
Temperatures “ary from +100 P
Aduring the nheat ! the day to

+17°F d4ri g the conl of the
night.
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Conclusions

Based on the similarity between micronic filter elements

and surface force orientation devices and the 96 filter !
elements surveyed and inspected by Western Filter Company.,

the following may be concluded:

LAt

1. Micronic stainless steel devices arc compatible with
storable oxidizers and fuels when in c¢contact with these
propellants for long periods of time.

‘i

2. Long term storage of stainless steel screen devices in
N,O CLF., CLF and amine fuels does not cause degra-

274’ 5° 3 :
dation in the surface tension charactcristics of the ]
devices.

. 3. PFine mesh screen devices must be thoroughly cleaned
before being used with corrnasive proovellants ir order
. to insure no deterioration of i:¢ device. The deterior-
ration of the filter element reponrted 1n Case History
#17 was due to improper cleani..y which resulted in
deterioration of the device when ised in IRFNA.

-

T YTES ST
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RECOMMENDAT L[ONS

It is recommended that the Rocket Propulsion
Laboratory advise all Air Force Contractors and
Government Agencies utilizing high energy propel-
lant, or who have utilized such fluids in the
past, to inventory installation of Filters in
use, or on the active status, and to hold such
hardware and records for future cvaluation.

It is recommended that a Liaisor team be estab-
lished to visit those activities to review such
filters or installation which wonuld represent
valuable candidate case histories.

It is recommended that the case histories be docu-
mented and the candidate units acquired.

It 1s recommended that an orgyanization with capa-
bility to provide Testing Spectrographic Analy-
sis and Documentation dDe given case histories

and units acquired for analysis

It 1s recommended that results of recommendations
A through D be disseminated 1n reports to the
technical community.
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