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TR-RE-CCSD-F0-1135-3

TEST REPORT
FOR
GLOBE VALVE, 2 INCH
Vacco Valve Company Part Number M-6P-X469-2G

NASA Drawing Number 10428530

ABSTRACT

This report presents the results of tests performed on one specimen of
Globe Valve 10428530. The following tests were performed:

1. Receiving Inspection 4. Seat Erosion
2. Proof Pressure 5. Surge
3. Functional 6. Cycle

The specimen's performance was in accordance with the specification re-
quirements of NASA Drawing Number 10428530, except following the seat erosion
test and during the cycle test.

Following the seat erosion test, the threaded area of the stem began to
bind due to metallic particles shearing off in the bonnet section. The threads
were cleaned and lubricated, and testing was resumcd.

Following the first 25 cycles of the cycle test, the specimen's seat leak-
age exceeded 1460 scim. Examination revealed that the seat had become eroded.
A new seat was installed, and the test was resumed. During the twelfth cycle
the seat again became eroded sufficiently to allow excessive leakage. A
second replacement seat was installed, and testing was resumed with pressure
being applied to the inlet port only. After 975 successful cycles, it was de-
cided that the remaining 25 cycles should be performed with the outlet port pressurized.
Cycle testing was permanently discontinued after 984 cycles due to an eroded seat.

All seat failures took place while the outlet port was pressurized. The
sample performed satisfactorily with the inlet port pressurized.
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NASA (WG/SPEC/CODE NO, FILE NO, .
GENRERIC CODE
10428530 0361102070020
COMPONENT DATA FIND NO, "AL4029 COMPLEX 54
REC DESIG. NO. SYSTEM
PRICRITY I Pneumatic Supply
NOMENCLATURE MANUFZ2 "~ YUIREN SUBSYSTEM

Vacco Valve Co.

Manual Globe Valve Heliun Storage Battery

2-Inch
6000 psig
' L [NRABWE NG : 1
' 75M25415
CRITICALITY NO. MFG MOD;L NO. . S$TOCK CODE NO, H ;
CEIl NO. M’:%{;Axa()g 2 W1th Mod K]_t REVISION: | OATE §
KM7403 - , --110-18-68
MAINTENANCE MANUAL MFG DWG NO. PREPARING ORGANIZATION
T™-417-D |Chrysler Corporation |
"[SPECIFICATION REQUIREMENTS: |
Operating Media: GN2, GHz
Operating Pressure: 0 to 6000 psig
Proof Pressure: 11,000 psig .
Burst Pressure: 24,00Q psig

Maxinum Torques ~ . "o
100 ft-1b with 6000 psig above seat

Breakaway :
Running: 50 ft-1b
Seating: 100 ft-1b against 6000 pmg ,

Body Material: 316 CRES
End Connections: 2 1/2 Grayloc XXS hubs Lo
Flow Capacity: Cy = 22.0 min. L.

FUNCTION:
The valve is used in the hlgh pressure helium system to isolate the h1gh pressure
storage bottles from the compressor.

ASSESSMENT & RECOMMENDATIONS:

The valve successfully completed all tests in the primary flow dlrectlon. However,

galling occurred on the poppet above the seat, after the seat erosion test. The

valve was cleaned and lubricated and no further galling occurred. The soft seat
ruptured durmg cycle testmg in the reverse flow d1rect10n

The valve is qua11f1ed for a mono d1rect1ona¢ flow valve. It should not be used

where bedirectional flow is required.
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TEST HISTORY: - Sheet 2 of 2
TEST REPORT NO, TEST TYPE REMARKS
TR-RE-CCSD-F0-1135-3 |Receiving Inspection Satisfactory
' Proof Pressure Satisfactory
Functional Satisfactory

Seat Erosion

Surge Test
Cycle Test

No seat leakage. Stem binding
following test.

Satisfactory

Satisfactory in the primary flow
"direction. Soft seat ruptured in

teverse flow direction.

SERVICE HISTORY:
] A}
None - Modified part.
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FOREWORD

The tests reported herein were conducted for the John F. Kennedy Space
Center by Chrysler Corporation Space Division (CCSD), New Orleans, Louisiana.

This document was prepared by ZCSD under Contract NAS8-4016, Part VII, CWO
271620,
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CHECK SHEET
FOR

GLOBE VALVE, 2 INCH, 6000 PSIG

MANUFACTURER: Vacco Valve Company
MANUFACTURER'S PART NUMBER: M-6P-X469-2G (With Modification Kit KM 7403)
NASA PART NUMBER: 10428530
TESTING AGENCY: Chrysler Corporation Space Division, New Orleans, Louisiana
AUTHORIZING AGENCY: NASA KSC
I. FUNCTIONAL REQUIREMENTS
A. OPERATING MEDIUM: GNj, He
B. OPERATING PRESSURE: Zero to 6000 psig
C. PROOF PRESSURE! 9000 psig
D. BURST PRESSURE: 24,000 psig

E. TORQUE REGUIREMENTS: Breakaway - 100 ft-1b max with 6000 psig above
the seat

Running - 50 ft-1b max
Seating - 100 ft-1lb max against 6000 psig
1I. CONSTRUCTION
A. BODY MATERIAL: 316 CRES
B. END FITTING: 2-1/2 Inch XXS Grayloc Hubs
C. SEALS: Buna-N
D. SEAT: KEL~F
I1I. ENVIRONMENTAL CHARACTERISTICS
OPERATING TEMPERATURE RANGE: -20 to +120°F
Iv. SPECIAL REQUIREMENTS

CLEANING SPECIFICATION: LOX Service per 10509305

viyid




V.

LOCATION AND USE:

Used in the high pressure helium system to isolate
the high pressure storage bottles from the converter
compressor facility.

ix




TEST SUMMARY
GLOBE VALVE, 2 INCH, 6000 PSIG

NASA 10428530

Enviromment Units | Operational Test Test Lemarks
Boundry Objective Results
Receiving 1 Drawings and Check for con- | Satisfactory Completed
Inspection Specifications | formance to
documentation

and for manufac-
turing defects

Proof Pressure 1 9000 psig for |Check for leak- | Satisfactory No leakage or
Test 5 minutes age and distor- istortion
ticn
Functional Test 1 Inlet and Check for Satisfactory No leakage or
outlet pres- leakage and distortion
sureg to 6000 |distortion
psig

Closing torque
100 ft-1bs max.
Breakaway torquf
100 ft-1bs pax.

Running torque
50 ft-1bs max.

Seat Erosion 1 Inlet and out-~ |Verify that Satisfactory No deteriora-

Test 1kt pressures |specimen's tion to seat
to 6000 psig seat is not during test.
flowing appro~ |impaired by Ftem binding
ximately 100 high pressure following
scfm for 4 flow test.
hours |

Surge Test 1 Inlet then out- |Verify that Satisfactory [No degrada-
let pressuriz- |environment does ion or
ed from zero to|not cause degradt Heformation
6000 psig with-|ation or
in 100 deformation
milliseconds

Cycle Test 1 6000 psig to Determine if Inlet press- Peat failures
inlet or specimen opera- |urized aused by
outlet port tion is impaired|satisfactory pressurizing L
with the spe~ |by cycling Outlet putlet port
cimen vented to pressurized
atmosphere for unsatisfactory

certain cycles
and the down- i
stream valve [
closed for the |
remaining cyclei.




e

&

%
i
gf{%

1.1

1.1.1

1.1.2

1.2

1.3

SECTION 1

INTRODUCTION

SCOPE

This report describes the results of tests that were performed to
determine if 2 Inch, Manually Operated Globe Valve 10428530

meets the operational and environmental requirements of John F.
Kennedy Space Center Launch Complexes 34 and 37B.

One specimen was tested.

ITEM DESCRIPTION

The specimen has an operating pressure range from zero to 6000 psig.
Globe Valve 10428530 is used in the high pressure helium system.

APPLICABLE DOCUMENTS

The following documents contain the test requirements for Globe Valve
10428530:

a. 10428530, Component Specification

b. KSC-STD-164(D), Standard Environmental Test Methods for
Ground Support Equipment Installations at Cape Kennedy

c. 10M01671 Level IV, Cleanliness Specification
d. Test Plan and Requirements CCSD-FO-1135-1

d. Test Procedure CCSD-F0-1135-2



2.1

2.2

2.2.1

2.3

2.4

SECTION II
RECEIVING INSPECTION

UIREMENTS

The globe valve shall be checked for conformance with the appli-
cable NASA specification and applicable vendor data to the
extend possible without disasscmbly of the test specimen. The
specimen shall also be inspected for poor workmanship and
manufacturing defects.

PROCEDURE

The specimen was visually and dimensionally inspected for con-
formance with NASA specification 10428530, The specimen was
also checked for defective threadse

TEST RESULTS

The specimen complied with NASA specification 10428530. No evidence
of poor workmanship or manufacturing defects was observed.

TEST DATA

Receiving inspection test equipment list and dimensional test data
are presented in tables 2-1 and 2-2.

2-1
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Table 2-1. Receiving Inspection Test Equipment List

Item Model/ Serial | Calibration
No. Item Manufacturer Part No. No. Date
1 24 4in. L.S. Starrett Co.] No. 16R|{NASA 08-11 N/A
scale raduated [113-50-
, 1061-C
Table 2-2. Specimen Demensions
Description Actual Values

Weight of Specimen

Length from Inlet to Outlet Port
Height (Valve opened)

Height (Valve closed)

Handle Diameter

Inlet and Outlet Flange Diameter
Inlet Port Opening

Outlet Port Opening

| S

46.7 lbe
13-3/8 in.
12.0 im.

5.0 in.
1-25/32 in.
1-25/32 1“.
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Figure 2-1, Receiving Inspection




3.1

3.1.1

3.1.2

3.2

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

3.2.6

3.2.7

3.2.8

2.2.9

3.2.10

SECTION I1I

PROOF PRESSURE TEST

TEST UIREMENTS -

A proof pressure of 7000 psig shall be applied to the inlet port
with the outlet port capped and the specimen in the open position
for a period of 5 minutes.

Any leakage or distortion shall be monitored.

TEST PROCEDURE

The proof pressure test setup was assembled as shown in figures 3-1
and 3-2 using equipment listed in table 3-1,

All hand valves were closed and regulator 6 was adjusted for zero
outlet pressure.

The outlet port of specimen 1 was capped and the specimen was com-
pletely cpened.

Hand valves 3 and 7 were opened and pressure was applied using source
2,

Pressur¢ gauge 5 indicated 10,000 psig.

Regulator 6 was adjusted until 9000 psig was established on pressure
gage 8.

The 9000 psig pressure was maintained for 5 minutes.
Regulator 6 was adjusted for zero outlet pressure,
Hand valve 9 was opened to véent the specimen.

All test data was recorded.




3.3

3.4

TEST RESULTS
No leakage or distortion was observed.
TEST DATA

Proof pressure data is presented in tabel 3-2.




Figure 3-1,

Proof Pressure Test Schematic
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Table 3~1. Proof Pressure Test Equipment List
Item { Model/ Serial
No. Item Manufacturer Part No. _No. Remarks
1 Test Specimen Vacco Valve M-6P-X469-2G 22144-1 2 inch Globe
Company (Modification Valve
Kit KM 7403)
2 GN, Pressure CCSD N/A N/A 10,000 psig
Source
3 Hand Valve Combination 380-3 N/A 1-1/2 inch
Pump and Valve
Co.
4 Filter Microporous 4813-F-2DM N/A 2-micron
5 Pressure Gage Ashcroft N/A NASA 0 to 20,000
20063 3-3 psig
+0.5% FS
accuracy
12-7-67
6 Pressure Regylator| Tescom Corp. 25-102-1-20 3024 10,000 psig
inlet
10,000 psig
outlet
7 Hand Valve Robbins Aviation|SSKG-250-4T N/A 1/4 inch
8 Pressure Gage Heise H49 & 80 NASA-95- 0 to 10,00C
1653-p psig
+0.1% FS
accuracy
1-5-68
g Mand Valve Robbins Aviation|SSKG-250-4T N/A 1/4 inch
' — sy e
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Table 3-2. Proof Pressure Test Data
Pressure 9000 psig/5 minutes (GNj)
Leakage Zero
Zero

Distortion

3-5
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4.1

4.1.1

4.1.2

4.1.3

4.1.4

4.2

4.2.1

4.2.2

4.2.3

4.2.4

&.2.5

SECTION IV

FUNCTIONAL TEST

TEST UIREMENTS

The test specimen shall be checked for leakage during a five minute
period with the inlet port of the specimen pressurized to 6000
psig, specimen closed, and the outlet port vented. Any leakage
shall be recorded.

The opening, closing, and normal running torque of the valve shall
be determined with the inlet nort pressurized to 6000 psig. Record
all data.

The procedure described in 4.1.1 shall be performed once for the
initial functional test and once for all subsequent functional
tests. Procedures described in 4.1.2 shall be performed 5 times
for each functional test.

The procedures described in 4.1.1 through 4.1.3 shall be repeated
with pressure applied to the outlet port.

TEST PROCEDURE

Line 14 was connected to the inlet port of the specimen and line 15
was connected to the outlet port.

The test setup was asszembled as shown in figures 4-1 and 4-2 using
the equipment listed in table 4-1.

The hand wheel of the test specimen was replaced with torque wrench
13 and the test specimen was closed using the specified maximum
seating torque.

All regulators were adjusted for zero outlet pressure and all hand
valves were closed.

Hand valve 3 was opened. The supply pressure on gage 5 indicated
7000 psig.

4-1



4.2.6

4.2.7

4.2.8

b.2.9

4.2.10

4.2,11

b.2.12

4.2.13

4.2.14

4.2.15

4b.2.,16

4.2.17

4.2.18

4.2.19

Regulator 6 was adjusted tc establish 6000 psig on pressure gage 7.

Hand valve 10 was opened and leakage was monitored over . five minute
period. When bubbles appeared in water tank 12, the amount of leakage
was determined by the displacement of water in graduated cylinder 11.

Regulator 6 was adjustad for zero outlet pressure. Hand valve 8
was then opened to vent the specimen.

Hand valve 8 and 10 were closed.

Regulator 6 was slowly adjusted to apply 6000 psig pressure to the
specimen.

The breakaway torque of the specimen was measured by slowly applying
the maximum torque required to unseat the specimen.

After the breakaway torque was measured, the specimen was completely
opened. The running torque required from breakaway until the
specimen was fully opened was measured. ‘

The specimen was then closed. The closing running torque and
closing torque with flow were measured.

Hand: valve 9 was opened and closed to vent the outlet pressure of
the specimen. Hand valve 10 was opened.

The specimen was slowly opened until bubbles appeared’ in water tank
12,

The gpecimen was slowly closed and the torque that was required
to stop the bubbles in water tank 12 was measured. This was
the closing torque for the specimen.

The procedures described in 4.2.11 through 4.2.16 wére repeated
for a total of five rums.

The procedures of 4.2.7 were repeated.

Regulator 6 and hand valve 10 were closed.
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4.2.20

4.2.21

4.2.22

4.3

4.4

Hand valves 8 ahd 9 were opened and closed to vent the spscimen.

Line 14 was attached to the outlet port of the specimen and line
15 was attached to the inlet port. The procedures of 4.2.3
through 4.2.20 were repeated.

All data was recorded.

TEST RESULTS

The test spécimen functioned satisfactorily during the initial
functional test.

TEST DATA

Initial functional test data is presented in table 4-2,
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Table 4-1. Functional Test Equipment List
Item | Item Manufacturer Model/ Serial Remarks
No. Part No. No.
1 Test Specimen Vaccn Valve Co. M-6P--X496 22144-1 2 inch Globe
2G (With Valve 6000
Mod. Kit psig
KM 1430)
2 He Source cCsD N/A N/A 7000 psig
3 Hand Valve Combination Pump N/A N/A 1-1/2 inch
and Valve Co.
4 Filter Microporous 4813-F2DM N/A 0 to 10,000 psig
5 Pressure Gage Ashcroft 1850 NASA +0.5% FS
20059-4P accuracy
. Cal date 12-7-67
6 Regulator Tescom Corp. 26-1002 1009 - 7000 psig inlet
0 to 7000 psig
outlet
7 Pressure Gage Ashcroft 1850 NASA 0 to 10,000
200594-Q psig
+0.25% FS
accuracy "%
Cal date 12-7-67
8 Hand Valve Grove N/A N/A 1/4 inch
9 Hand Valve Robbins SSKG-250-4T| N/A 1/4 inch
10 Hand Valve Robbins SSKG-250-4T| N/A 1/4 inch
11 Graduated N/A N/A N/A For leakage
Cylinder measurement
12 Water Tank CCSD N/A N/A Leakage
. detector
13 Torque Wrench Sturtevant §-200~-1 N/A Replaces hand
wheel of
specimen (when
required) .
Cal date 7-5-66
- 14 Line Superior Tube Co. N/A N/A 1/4 inch




Table 4-1. Functional Test Equipment List (Cont'd)
Item | Item Manufacturer Model/ Serjal Remarks
kgu Part No. No.
15 Line Superior Tube Co. N/A N/A 1/4 inch
16 Thermocouple Minneapolis 30112 N/A -50 to +200
Honeywell (+2.5)°F
(temperature
test only)
17 Thermal Chamber Conrad N/A NASA =25 to +200°F
200494-1 (temperature
test only)
Table 4-2., 1Initial Functional Test Data
Applied Seating Inlet Pressure Outlet Pressure Leakage
Run Torque (in-1bs) (psig) (psig) (scim)
1 200 6000 0 0
2 200 0 6000 0
Applied Specimen | Specimen | Opening | Closing
Run Seating |Inlet Outlet Torque Running Torque (in-1bs) _| Torque
Torque Pressure Pressure (in-1bs) Opening 1 Closing (in-1bs)
(in-1bs) | (psig) (psig) -
1 400 6000 0 300 18 10 450
2 450 6000 0 325 15 10 500
3 500 6000 0 375 15 10 300
4 300 6000 0 300 15 10 200
5 200 6000 0 300 15 10 + 200
6 200 0 6000 125 15 15 - 150
7 150 0 6000 125 15 15 125
8 125 0 6000 \ 125 20 10 150
9 150 0 6000 | 120 15 15 300
10 300 0 6000 100 15 10 200
Note: No leakage
'
4-6
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SECTION V

SEAT EROSION TEST

5.1 TEST REQUIREMENTS
5.1.1 A ieat erosion test shall be performed on the test specimen.

5.1.2 The specimen inlet shall be pressurized to 6000 psig. The
specimen shall be adjusted to flow approximately 100 scfm of
GNy for four hours with the outlet pressure maintained below
50 psig.

5.1.3 A functional test shall be performed within one hour followirg
the test.

5.1.4 The procedures described in 5.1.1 through 5.1.3 shall be repeated
with pressure applied to the outlet port.

5.2 TEST PROCEDURE

5.2.1 The seat erosion test equipment was assembled as shown in figures
5-1 and 5-2. The equipment used is listed in table 5-1. Lire 11
was attached to the specimen's inlet port and line 12 was attached
to the outlet port.

5.2.2 Hand valve 2 and the test specimen were closed and regulator 5 was
adjusted for zero outlet pressure.

5.2.3 Hand valve 2 was opened.
5.2.4 The supply pressur® on gage 4 indicated 7000 psig.
5.2.5 Regulator 5 was adjusted to establish 6000 psig on pressure gage 6.

i

5.2.6 The test specimen was adjusted to provide 100 (+5) scfm flow while
the outlet pressure was maintained below 50 psig.

5.2.7 The conditions described in 5.2.6 were maintained for four hours.

-1




5.2.8

5.2.9

5.2.10

5.3

5.3.1

5.3.2

5.4

5.4.1

5.4.2

A functional test was jerformed within one hour following the
seat erosion test.

Line 12 was then attached to the specimen's inlet port and line
11 was attached to the outlet port. The procedures of 5.2.2 through
5.2.8 were repeated.

All test data was recorded.

TEST RESULTS

The test specimen successfully flowed approximately 100 scfm;
first through the inlet port and then through the outlet port for
four hours each. There was no apparent deterioration caused to
the specimen.

During the functional test following the seat erosion test, the valve

stem began binding. It was noted that small steel particles were pre-
sent on the threaded area, apparently caused by metal to metal contact
in the bonnet section. The particles were washed off with freon, the

stem re-lubricated, and testing was resumed. Torque values were still
according to specification.

TEST DATA

Test data recorded during the seat erosion test and the subsequent .
functional test are presented in tables 5-2 through 5-5.

A photograph of the steel particles which caused the specimen's stem
to bind is shown in figure 5-3.

R o o



i

£T

4}

ST3iewdyog 3sag uorsoay jeag

"[~¢ @andyg

"UCTIBOTITIUSPI WAIT 103 [~C 91qe3 03 1339y
‘YIUT-Z/T saurl 1TV

€

1T

gin




Table 5-1. Seat Erosion Test Equipment List
Item | item Manufacturer Model/ Serial Remarks
_No. Part No. No.
1 Test Specimen Vacco Valve Co. M-6P-X469- | 22144-1 2 inch Globe
2G (Witl. Valve 6000
Mod. Kit psig
7403)
2 Hand Valve Controls Components | MV-1004-P-P | N/A 1-1/2 inch
3 Filter Permanent Filter 9377-3154 CPB-D10 2-micron
Corp.
4 Pressure Gage Ashcroft Corp. N/A NASA-95 0 to 10,000
1648-B psig +0.5% FS
accuracy
Cal date 11-11-67
5 Pressure Regula- Tescom Corp. 26-1021-20 | 3025 7000 psig inlet
tor 0 to 6000 psig
autlet
6 Pressure Gage Heise N/A NASA 0 to 10,000 psig
012452 +0.1% FS
accuracy
Cal date 11-11-67
7 Temperature Honeywell Corp. 30112 N/A -50 to +200°F
Probe +2.5°F
8 Flow Nozzle Flowdyne Corp. XN160450-SA | 2375 Calibrated
nozzle,
Dp=.4545 to flow
100 scfm of GNp
at inlet pressure
of less than
50 psig
9 Pressure Gage Heise H34951 NASA 0 to 100 psig
014227 +0.1% FS
' accuracy
10 GNy Source CCSD N/A N/A 7000 psig
11 Line Superior Tube Co. N/A N/A 1/2 inch
12 Line Superior Tube Co. N/A N/A 1/2 inch
13 Gage Saver Fisher Controls N/A N/A Set at 95 psig




Table 5-2.

Seat Erosion Test Data (Inlet Port Pressurized)

[ Readings taken Pressure Pressure between Temperature between
at 1/2 hour upstream specimen and specimen & .4545
intervals of specimen nozzle (psig) inch diameter nozzle
A (psig) F °Rankine
1 6000 21.0 5 465
2 6000 19.3 2 462
3 6000 18.9 0 460
4 6000 25.5 0 460
5 6000 20.0 5 465
6 6000 20.0 5 465
7 6900 21.4 2 462
8 6000 20.0 5 465
L 9 6000 19.0 5 465
Table 5-3. Functional Test Data Following Seat Erosion Test
Applied Seating Inlet Pressure Outlet Pressure Leakage
Run Torque (in-1bs) (psig) (psig) (scim)
1 450 6000 0 0
2 450 0 6000 0
Applied Specimen |Specimen { Opening Closing
Run | Seating | Inlet Outlet Torque Running Torque (in-1lbs) | Torque
Torque Pressure |Pressure | (in-1lbs) | Opening Closing (in-1bs)
(in-1bs) | (psig) (psig)

1 450 6000 0 150 20 15 225
2 225 200 0 150 20 15 225
'3 225 6U00 0 150 20 15 300 -
4 300 6000 0 250 20 20 300
5 300 6000 0 250 20 20 300
6 300 0 6000 250 20 15 250
7 250 0 6000 300 20 18 250
8 250 0 6000 300 20 18 350
9 350 0 6000 300 20 18 400
10 400 0 6000 350 20 18 400

5-5
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Table 5-4. Seat Erosion Test Data (Outlet Port Pressurized)

v

Readings taken Fressure Pressure between | Temperature between
at 1/2 hour upstream specimen and specimen & ,4545 ;
intervals ' of specimen nozzle (psig) inch diameter nozzle ;
(psig)’ °F ' °Rankine - |
1 6000 22.5 5 465 '
2 6000 . 21.7 5 464
3 6000 ‘19.0 5 465
4 6000 17.0 5 465
5 6000 22,2 0 460
6 6000 20.0 0 460
7 6000 19.0 0 460
9 6000 *L, 21.0 0 460
4&

Table 5-5. Functional Test Data Following Seat Erosion Test

Applied Seating Inlet Pressure Outlet Pressure Leakage
Run Torque (in-1bs) (psig) (psig) (scim)
1 500 6000 0 0
2 400 ' 0 6000 0
Plpplied Specimen | Specimen | Opening .Closing
Run |Seating | Inlet | Outlet Torque Running Torque (in-1bs) | Torque
Torque Pressure Pressure (in-1bs) Opening Closing (in-1bs)
(in-1bs) | (psig) (psig)
1 400 6000 0 350 20 18 500
2 400 6000 0 400 20 18 400
3 425 6000 0 400 20 18 400
4 425 6000 0 425 20 18 800
5 425 6000 0 650 300 100 700
See notejat bottom of page
6 400 -0 6000 150 40 25 400
7 400 0 6000 150 40 25 425 !
8 425 0 6000 150 40 25 425 §
9 425 0 6000 150 50 25 425
10 425 0 6000 150 50 25 425

Note: During the fourth and fifth cycle the valve stem began binding. Small
particles were noted on the stem. These particles were cleaned off,
the stem re-lubricated, and testing was resumed.
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6.1

6.1.1

6.1.2

6.1.3

6.2

6.2.1

6.2.2

6.2.3

6.2.4.

6.2.5

6.2.6

6.2.7

SECTION VI

SURGE TEST

TEST REQUIREMENTS

The test specimen shall be subjected to 10 pressure surges with
the specimen closed and 10 with the specimen 1/4 open, to
determine if the enviromment causes degradation or deformation.

Each surge shall be an increase from zero to 6000 psig within
100 milliseconds. Pressure shall be applied to the specimen's
inlet port. A functional test shall be performed within one
hour following the test.

The procedures described in 6.1.1 and 6.1.2 shall be repeateé
with pressure applied .o the outlet port.

TEST PROCEDURE

The test setup was assembled as shown in figures 6-1 and 6-3
using the equipment listed in table 6~1. Line 9 was attached

"to the inlet port of the test specimen and line 14 to the out-

let port. All hand valves and the test specimen were closed.
Regulator 12 was adjusted for zero outlet pressure.

Hand valv2 3 was then opened.

Pressure gage 5 indicated #pproximately 7000 psig.

Regulator 12 was adjusted until gage 13 indicated 6000 psig.
Oscillograph 8 was turned on.

Switch 11 was closed to actuate solenoid valve 6.

The output of pressure transducer 7 was monitored and recorded
on oscillograph 8.

|
i
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6.2.8

6.2.9

6.2.10

6.2.11

6.2.12

6.2.13

6.2.14

6.3

6.4

6.4.1

Switch 11 was opened to deactuate solenoid valve 6.

The procedures described in 6.2.6 through 6.2.8 were repeated
for a total of 10 cycles. Water tank 15 was monitored for
evidence of specimen internal leakage throughout the test.

Line 14 was removed from tank 15. The rtem was then turned until
the specimen was approximately 1/4 opened and steps 6.2.6 through
6.2.8 were repeated for 10 additional cycles.

A functional test was performed within one hour following the test.

Line 9 was then attached to the specimen's outlet port and line
14 to the inlet port.

The procedures described in 6.2.6 through 6.2.11 were repeated.

The specimen was checked for deformation and degradation. All
test data was recorded.

TEST RESULTS

The test specimen withstood 20 surge cycles from O to 6000 peig at
the inlet port and 20 subsequent cycles at the outlet port.
Functional test results following each phase of cycling were satis-
factory.

TEST DATA

Typical surge wave forms as recorded during the tests are presented
in figures 6~-2. Functional test data following the surge tests is
presented in tables 6-~3 and 6-4.
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Table 6-1. Surge Test Equipment List
_
Item | Item Manufacturer Model/ Serial Remarks
[ No, . Part No. No.,
1 Test specimen Vacco Valve Co. M-6P-X469~-| 22144-1 2 inch Globe
2G (With Valve
Mod. Kit 6000 psig
KM 7403)
2 GN, Source CCSD N/A N/A 10,000 psig
3 Hand Valve Combination Pump N/A N/A 1-1/2 inch
and Valve Co.
4 Filter Microporous 4813-F-DM N/A 2 micron
5 Pressure Gage Ashcroft 1850 NASA 10,000 psig
200594-P +0.5% FS
accuracy
Cal date 6-7-67
6 Solenoid Valve Marotta Valve Co. MV-583 2915, 3 way, 1/2 inch
normally closed
7 Pressure Statham PA826-10M NASA-95 0 to 10,000 psig
Transducer 1651-8 +0.25% FS
accuracy
Cal date 5-25-67
8 Oscillograph CEC 124 NASA Used to record
Recorder 012586 Pressure Impulse
Cal date 8-2-67
9 Line Superior Tube N/A N/A 1/2 inch
Company
10 Power Supply Lab Source N/A N/A 28 vdc, 5 amp
11 Switch Cutler Hammer N/A N/A SPST
12 Regulator Tescom Cor- 26-1002 1009 6500 psig inlet
poration 0 to 6000 psig
outlet
13 Pressure Gage Ashcroft 1850 NASA 0 to 10,000 psig
200594-Q 40.5% FS accuracy
14 Line Superior Tube Co. N/A N/A 1/2 inch
15 Water Tank CCSD N/A N/A Leakage detector
16 Graduated Pyrex Co. NA N/A For leakage
Cylinder fmeasurement _____J

6-4
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Table 6-2. Functional Test Data Prior to Surge Test (72 Hours Lapse Time)
Applied Seating Inlet Pressure Outlet Pressure Leakage
| Run Torque (in-1bs) _(psig) (peig) (scim)
1 445 0 6000 0
2 300 €000 0 (+]
Applied | Specimen| Specimen| Opening Closing
Run| Seating | Inlet Jutlet Torque Torque
Torgue Preggure | Pressure| (in-1bs) | Running Torque (in-1bs) | (in-1bs)
(in-1bs) | (psig) _| (psig) Opening | Closing
1 350 6000 0 150 40 20. 300
2 475 6000 0 375 30 25. 475
3 450 6000 0 400 40 25. 450
4 400 6000 0 375 35 30: 400
5 450 6000 0 400 35 25 450
6 445 0 6000 150 30 20, 400
7 400 0 6000 200 40 25. 400
8 400 0 6000 150 50 25 490
9 400 0 6000 125 45 25 300
10 300 0 6000 125 40 25 300

6-6
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Table 6-3. Functional Test Data (Inlet Pressurized) Fcllowing Suzge Test
B Applied Seating Inlc. Pressure Outlet Pressure Leakage
Run Torque (in-1bs) (psig) (psig) (sc im)
1 430 6000 0 0
2 400 0 6000 0
4
Applied |Specimen | Specimen | Opening Closing
Run |Seating | Inlet Outlet Torque } Torque
Torque Pressure | Pressure ) (in-1bs) | Running Torque (in-lbs)| (in-1bs)
(in-1bs) | (psig) (psig) Opening Closing
1 450 6000 0 400 35 25 450
2 450 6000 0 425 35 25 450
3 450 6000 0 425 35 25 400
4 400 6000 0 425 35 25 400
S 400 6000 0 300 35 25 400
6 400 0 6000 200 35 25 400
7 400 0 6000 175 35 25 400
8 400 0 6000 150 35 25 400
9 400 0 6000 150 35 25 400
10 400 0 6000 ‘150 35 25 400




Table 6-4. Functionsl Test Data (Outlet Pressurized) Following Surge Test
Applied Seating Inlet Pressure Outlet Pressure Leakage
Run Torque (in-1bs) (psig) (psig) (scim)
1 400 6000 0 0
2 400 0 6000 0
Applied | Specimen Specimeﬁ Opening Closing
Run | Seating | Inlet Outlet Torque ’ Torque
Eg;gx;gl- Pre:sure Pf::sure (in-1bs) g:::i;:;Zgggggiééfiéggl (in-1bs)
1 400 6000 0 400 35 20 400
2 400 6000 0 400 "1 35 20 400
3 400 6000 0 150 35 20 400
4 400 6000 0 250 35 20 400
5 400 6000 0 150 35 20 400
6 400 0 6000 175 30 25 400
7 400 0 6000 175 30 25 400
8 400 0 6000 175 30 25 400
9 400 0 6000 175 30 25 400
10 400 0 6000 175 30 25 400

6-8
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7.1

7.1.1

7.1.2

7.1.3

7.1.4

7.2

7.2.1

7.2..2

7.2.3

7.2.4

7.2.5

7.2.6

SECTION VII

CYCLE TEST

TEST REQUIREMENTS

A cycle test shall be performed on the test specimen to determine
if the environrient causes degradation or deformation.

Two types of cycles shall be performed. One type with the inlet
port pressurized to 6000 psig and another tvpe with the outlet
port pressurized to 6000 psig.

Certain cycles (to be called type I) shall be performed with the
specimen vented to the atmosphere and with minimum flow restric-
tions upstream of the specimen. The other cycles (type II) shall
be performed with the downstream line closed. However, the line
shall be opened between cycles to vent downstream pressure.

Cycles shall be performed in groups as specified in table 7-1. A
functior.al test shall be performed following each group of cycles.
A total of 1000 cycles shall be performed on the specimen.

TEST PROCEDURE

A functional test was performed due to a delay of over 72 hours since
the last functional tests.

The test setup was then assembled as shown in figures 7-1 and 7-2
using the equipment listed in table 7-2.

All valves were closed and the regulators were adjusted for zero
ou*tlet pressure.

The inlet port or the outlet port of the specimen was connected to
the upstream line according to the sequence shown in table 7-1.

Hand valve 10 was opened.

Hand valves 4 and 6 were then opened.




7.2.7

7.2.8

7.2.9

7.2.10

7.2.11

7.2.12

7.2.13

7.2.14

7.2015

7.2.16

7.3

7.3.1

Pressure regulator 5 was adjusted to establish 6000 psig on
pressure gage 8.

TYPE I CYCLES

Solenoid valves 16a, 16b and 16¢c were energized to the open
position.

Solenoid valve 9 was opened to pressurize the dome of regulator
11 which then established 6000 psig on pressure gage 13.

Motor 15 was rotated counter clockwise, by energizing cycle timer
17, to open the specimen.

Mot or 15 was then reversed, by changing the polarity with cycle timer
17, to close the specimen.

TYPE 1II CYCLES

Solenoid valve 9 was opened to pressurize the dome of regulator 11
which then established 6000 psig on pressure gage 1l3.

Motor 15 was rotated counter clockwise, by energizing cycle timer
17, to open the specimen.

Motor 15 was then reversed, by changing the polarity with cycle
timer 17, to close the specimen.

Solenoid valve 16¢c was opened to vent the downstream pressure.

Solenoid valve 16c was then closed.

TEST RESULTS

The test specimen was subjected to 25 type I cycles as described
in 7.2.8 through 7.2.11. Following the' 25 cycles, lecakage past the



7.3.2

7.3.3

seat exceeded 1460 scim even with the maximum torque(1200 in-1lbs)
applied. The damaged seat was replaced and testing was continued.
With the inlet port pressurized, ten (10) type I cycles were
successfully completed. The outlet port was then pressurized and
during the sécond cycle the seat was damaged. Leakage could

not be stopped even with the maximum allowable torque applied.

Another seat was installed and a total of 975 cycles were
successfully completed. At the request of CCSD-FO, only the
inlet port was pressurized during these cycles. It was then re-
quested :chat the outlet port be pressurized for the remaining

25 cycles. Cycle testing was permanently discontin:ed after 984
cycles due to an eroded seat.

A photograph of a typical eroded seat is shown in figure 7-3.

7-3
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Table 7-1. Cycle Groups

Groups Pressurized Cycles Cycle Type

Port

1l inlet 1 5 I
outlet 6 - 10
inlet 11 - 15
outlet 16 - 20
inlet 21 25

2 outlet 26 35 11
inlet 36 - 50

3 inlet 51 - 75 I
outlet 76 100

4 inlet 101 200 I1
outlet 201 300
inlet 301 - 400
outlet 401 500

5 inlet 501 - 600 11
outlet 601 700
inlet 701 - 800
outlet 801 900
inlet 901 - 975

6 outlet 976 - 985 I
inlet 986 - 990
outlet 991 995
inlet 996 -~ 1000

i T i
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Table 7-2. Cycle Test Equipment List

Item| Item Manufacturer Model/ Serial Remarks
_No., Part No, No._
1 Test Specimen Vacco Valve M-6P-X469 22144-1 2 inch Globe
Company 2G (With Valve
Mod Kit
KM 7403)
2 GNy Source CCSD N/A N/A 10,000 psig
3 Filter Permanent 937-~73154 6P8-010 2 micron
Filter
4 Hand Valve Aninco 44-13126 58965 0 to 30,000 psig
5 Pressure Tescom Corp. 26-1021-20| 3024 10,000 prig inlet
Regulator 10,000 psig outlet
6 Hand Valve Aminco 44-13120 58965 30,000 psig
7 Vent Valve Aminco 44-13106 50011A 30,000 psig
8 Pressure Gauge Heise H34955 NASA 0 to 10,000 psig
014231 +0.1% FS
accuracy
Cal date 1-10-68
9 Solenoid Valve Marotta MB-510-H 190 6000 psig
10 Control Valve Fisher 470-D 3572094 10,000 psig
11 Dome Regulator Grove Valve 211-B 110751-1 10,000 psig
12 Thermocouple Minneapolis N/A N/A -50 to 200
Honeywell (+2.5)°F
13 Pressure Gauge Heise H-49480 NASA 0 to 10,000
95-1653~B psig +0.1% FS
accuracy
Cal date 1-10-68
14 Clutch Boston Type V R-025956 35 RPM
15 Motor Westinghouse Type CSP CNO~5943 3 HP
16 Solenoid Valve Marotta MB-583 2885 6000 psig
(a)
Solenoid Valve Marotta MB-583 2916 6000 psig
(b)
Solenoid Valve Marotta MB-583 372 6000 psig
(c)
17 Cycle Timer Cramer Controls 540 733364 115 VDC —
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Table 7-3. Functional Test Data Prior to Cycle Test (72 Hours Lapse Time) §
§
Applied Seating Inlet Pressure 'utlet Pressure Leakage {
Run Torque (in-1bs) (psig) (psig) (scim) i
1
1 359 0 6000 0 :
2 400 6000
TV:Applied Specimen| Speciren| Opening Closing
Run | Seating | Inlet Outlet Torque Torque
Torque Pressure| Pressure| (in-1lbs) | Running Torque (in-1lbs) | (in-1bs)
(in-1bs)| (psig) (psig) Opening Closing
1 400 6000 0 350 35 20 350
2 350 6000 0 350 35 20 450
3 450 6000 0 350 35 20 450
4 450 6000 0 300 35 20 450
5 450 6000 0 375 35 20 450
6 400 0 6000 175 35 20 350
7 350 0 6000 175 35 20 300
8 300 -0 6000 175 35 20 300
9 300 0 6000 175 35 20 300
10 300 0 6000 175 35 20 300
7-7 i
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Tabl: 7=, Fir;t 25 Cycles Of Cycle Group

Pressurjzed Port Cycles Cycle
Group | 600U psig 1l to 25 Type uenarks
Inlet, 1=5
Qutlet 6-10 Functionsl test
L Inlet 1l=15 1 to be perforned
Outlaet 16=20 after 25 cycles
Inlet 21=-25

Table 7-5,

Funectinnal Test Data After 25 Cycies

Aprlied Seating| Inlet Pressure Outlet Presczure Lenkaype
tun | Torque (in-lbag (paig) (psig) (scim)
1 800 6000 0 > Ly 60
2 800 0 6000 2 160
Not.e: The valve stem was torqued to the maximum 1200 in-lbs. lLeakage

was still in excess of 1460 scim. A new seat was installed,

7-8




Table 7-~6, Functional Test Follewing [nstallation of a New leat

\ Lpplied L=ating Inlet [. ssure Outlet Fressure leakape
R Toraue (in-lbs) (psig) (psig) (scim)
1 250 5000 0 0
2 250 0 6000 0

Hpecimen | Sp timen Opening losing
wur, | Outlet Inset Torque Funning Torque (in-lbs) Torcue
Presmurc | Pressure (in-lts) (in-1bs)
(padg): (poig) Opening Cloaing
1 6000 C 150 10 10 350
2 6000 0 175 10 10 200
3 6000 0 100 10 10 200
" 6000 0 100 10 10 200
5 6000 0 100 10 10 200
6 0 6000 175 10 10 250
7 0 6000 175 10 10 350
8 0 6000 300 10 10 350
9 0 600C 325 10 10 350
110 0 600C 325 10 10 350
Note: No leakape existed during the functional tect




Table 7-7, Cycle Test ResumedVith New Seat

Pressurized Fort Cycles Cycle
Group (6000 psig) 1l to 25 Type hHemarks
Inlet 1-10 I No leiakage
1
Outle 1l=12 1 Leakaye in excess
/ of 1460 scim after

completion of the
twelth cycle

Note: The valve stem was torqued to the maximum 1200 in-lbs,

still in excess of 1,60 scim. Inspection revealed eroded seat,

eakage was

R = sl e R e e R
- s, o b




Table 7-8. Functional Test Data After Installation of Second llew Seat

.
Run Applied Seating Inlet Pressure Outlet Pressure Leakage
Torque (in-1lbs) (psig) (psig) (scim)
1 260 6000 o 0 :
Run Applied Inlc Opening - Running Torque Closing
Seating Port Torque (in-1bs) Torque
Torque Press- (in-1bs) Opening Closing (in-1bs)
(in-1bs) urized
(psig)
1 260 6000 210 9.5 5 270
2 300 6G00 200 12.0 5 300
3 305 6000 275 35.0 5 375
4 375 6000 300 35.0 5 525
5 575 6000 375 40.0 5 400

Note: No Leakage.

7-11




qEe3s vwv#pm ©3 9NU SEIWT ¥g¢ JeqjE vmumﬂwcoowﬂw hﬂpcmCMEuwW 1sel a0y

i IS 09%T I. "56-286 oozt 387100 9
f pa3pesoxXa aiziee] .
4TSS 3301 1 186=56.6 006 13T3n0 g
P3P990X3 adexza]
atos Qo8 1 8L6=3L6 0¢8 297700 9
pPepasoxa adeqeaT
sdeN=aT oy I1 $L6-T0S 058 qoTuT 4
adejea oy II 009-10T 0$$ 127Ut Vi
o3eqeaT oy i 00T~T¢S 0s* 387Ut ¢
3
edey o7 oy II 0§-52 oS 38TuT 4
ed=yeay oy 1 $e-11 o+ 18TUT T
S8Y245 TenpTaTpuUT QT I oT-T 0c 18TuT I
ISITF J07 adexzeT oy
-UT 3133 Nnol
S¥JIemay adAy s734is Sa704n wwpa UL, {31s 2099 dnoan
9NOJO] Ws33 |30 LRZTJINSSSI,

UOTIBIIPISUY 83T MY DUODSS J83JY B1E]

~ -~ 2 S ®, 4 .
t.m.um.M leﬁu»r”. O‘NA mﬂimn.t

7-12



Table 7-10. Functional Test Data After 25 Cycles

Run Applied Seating Inlet Pressure Outlet Pressure Leakage
Torque (in-1bs) (psig) (psig) (scim)
1 450 6000 0 0
Run Applied Inlet Opening Closing
Seating Port Torque Torque
Torque Press- (in-1bs) Running Torque (in-1bs)
(in-1bs) urized (in-1bs)
(psig) Opening Closing
1 450 6000 350 30 5 450
2 450 6000 375 25 5 450
3 450 6000 350 25 5 450
4 450 6000 400 25 5 450
5 450 6G00 400 25 5 450
S

7-13
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Table 7-11 .

Functional Test Data After 50 Cycles

Run Applied Seating Inlet Presgure Outlet Pressure Leakage
Torque (in-1bs) (psig) (psig) (scim)
1 450 6000 0 0
Run | Applied | Specimen |Opening Closing
Seating | Inlet Torque Torque
Torque Pressure (in-1bs) Running Torque (in-1bs) (in-1bs)
(in-1bs) | (psig) Opening Closing
1 500 6000 475 35 5 535
2 525 6000 500 35 5 525
3 525 6000 500 35 5 525
4 525 6000 500 35 5 525
5 525 6000 500 35 5 525
Note: No Leakage.

7-14
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Table 7-12. Functional Test Data After 100 Cycles

Run Applied hHeating Inlet Pressure vutlet Fressure Leakage
Torque (in-1bs) (psig) (psig) (scim)
1 550 6000 0 0 i
Run | Applied | Specimer. | Opening Closing é
Seating | Inlet Torgize Torque b
Torque Pressure (in-1bs) Running Torque (in-1bs) (in-1bs) ;
(in-1bs) | (psig) Opening Closing 7
1 550 6000 500 40 5 550
2 550 6000 550 40 5 550
3 550 6000 550 40 5 550
4 550 6000 550 40 5 550
5 550 6000 550 40 5 550

Note: No Leakage.

7-15




Table 7-13.

B e R ™ B T I e S p——.

Functional Test Data After 500 Cycles

BN e

7
Run Applied Seating Inlet Pressure Outlet Pressure Leakage
| Torque {(in-1bs) (psig) (psig (scim)
1 550 6000 0 0
Run | Applied | Specimr:a | Opening Closing
Seating Inlet Torque Torque
Torque Pressur2 | (in-1lbs) Running Torque (in-1bs) (in-1bs)
(in-1bs) | (psig) Opening “Closing
1 550 6000 550 40 5 550
2 500 6000 550 40 5 550
3 550 6000 550 40 5 589
4 550 6000 550 40 5 550
5 550 6000 550 40 5 550

Note: No Leakage.
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Table 7-14. Functional Test Data After 975 Cycles

Run Applied lieating Inlet Pressure Outlet Pressure Leakage :
Torque (in-1bs) (psig) (psig) (scim) s
1 850 . 6u00 0 ‘ 0
]
Run Applied | Specimen | Opening Closing
Seating | Inlet Torque Torque
Torque Pressure | (in-1bs) Running Torque (iri~-lbs) (in-1bs)
(in-1bs) | (psig) Opening Closing N
1 750 6000 750 40 5 750
2 750 6000 800 40 5 800 I
3 800 6000 850 40 5 850 ;
4 850 6000 850 40 5 850
5 850 6000 850 40 5 850

Note: No leakage. Test was discdntipued after 984 cycles due to
excessive seat leakage.
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Cycle Test Setup

Figure 7-2.
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