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H SUPERSEDING
MIL-V-20065C(SHIPS)
8 July 1959
(Sce 6.3)

MILITARY SPECIFICATION

VALVES. ANGLE, PRESSURE RELIEF, NAVAL SHIPBOARD, FOR STEAM SERVICE

A

1, SCOPE ) "

1.1 Scopg.-‘['his specification covers spring loaded pressure relief valves for steam service.
F
1.2 Classification. - Pressure- relief v;lves shall be of the following types and compositions as

specified {see 6.2):

Type 1 - Atmospheric outlet
Type I - Pressuretight cutlet

Composition A:
Chromium - 2-1/4 percent
Molybdenum - 1 percent
Composiiion B:
Chromium - 1-1/4 percent
Molybdenum - 1/2 percent
Composition D: Carbon steel

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation for bids or request {for proposal,
form a part of this specification to the extent specified herein.

SPECIFICATIONS )
N T
FEDERAL

QQ-N-288 - Nickel-Copper Alloy and Nickel-Copper-Sillicon Alloy Castings.
MILITARY
MIL-S8-901 - Shock Tests, H.l. (High-Impact}; Shipboard Machinery, Equipment and

Systems, Requirements lor.
MIL-D-1000/2 - Drawings, Engineering and Associated Lists.

MIL-R-17131 - Rods, Welding. Surfacing.
MIL-5-23192 - Springs, Helical, Age-Hardenable Nickel-Chromium-Iron Alloy.

STANDARDS

MILITARY
MIL-STD-167 - Mechanical Vibrations of Shipboard Equipment.

MIL-STD-798 - Nondestructive Testing, Welding, Quality Control. Material Control and
Identification and Hi-Shock Test Requirements for Piping System Com-

ponents for Naval Shipboard Use,

{Copies of specificaiions. standards, drawings. and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring activity or as directed by the

contracting officer.)

2.2 Other publications. - The following documents form a part of this specification to the extent speci-
fied herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or request for

pruposal shall apply.

‘ FSC 4820 |
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AMERICAN SOCIETY FOR TESTING AND MATERIALS tAST AL

AGB . Carbun-Sieel Burds qor Sprinuss,

A105 - Fourged or Rulled Steel Pipe Flanges. Fopsed Futines, antd Valves and Pans for High-
Temperature Service,

A182 - Forged ar Rolled Alley-Siee] Pape Flanges. Forood Frttnes and Valves and Parts ler High
Temperature Service.

A193 - Alluy-Sieel Boltimg Materials fur Hizh Temperature Service. i

AIS4 - Carbun and Alloy Steel Nuts {ur Bolts fur High-Pre-ssurc und Hi;;h-'l'emperalm:c Service.

A216 . Curbon Siecl Castings Suitable jor Fusiun Weldbe: fur High-Tempersture Service.

A217 - Allov Seel Castings for Pressere Cuntziring Purts Suitable fur High-Temperature Service.

A230 - Carbon-Sieel Valve Sprimg Qualiiv Wire.

A231 - Chromium-Vanadium Al Seetl Spring Wire,

A232 . Chromium-Vanadium Allyy Secl Valve Spring Quulily Wire.

A276 - Hot-Rotled and Cold-FiniShed Stainless and Heat Resisting Stec] Bars.

A35! - Ferriiic and Austenitic Sieel Castings for High-Temperaiure Service.

B164 - Nickel-Copper Alloy Rod and Bar.

{Application for capies should be addressed 10 the American Suciety for Testing and Materials, 1916
Race Sireet, Philadelphia, Pa. 19103.)

UNITED STATES OF AMERICA STANDARDS IXSTITUTE (USAS)
B1.12 - Class 5 Interference-Fit Thread.
B16.3 - Sieel Pipe Flanges and Flanged Fittings,

{Application for copies should be addressed 1o the United States uf America Standards Institute. 10 East
4th Street, New York, New York 10016.}

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) i
Boiler and Pressure Vessel Code.

{Applicaticn for copies should be addressed to the American Society of Mechanical Engineers, 345 East
4Tth Street, New York, New York 10017.)

/"'7
NATIONAL BUREALU OF STANDARDS /
Handbook H28 - Screw-Thread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Documents, Government Printing
Office, Washingwon. D.C. 20402,)

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Clussification Ratings. Rules and Regulations.

{Application for copies should be addresscd 10 the Official Classification Cornmluee 1 Park Avenue
at 33rd Street. New York, New York 10016.)

3. REQUIREMENTS
3.1 Delinitions. - The fullowing definitions are applicable to this specification,

3.1.1 Set pressure.- The pressure at which the vaive pops. Expressed in pounds per square inch
gage (psig).
3.1.2 Sat _pressure t tolerance. - The permissible plus or minus deviation from the specified set pres-

sure. Expréssed in'pounds per square inch (psi} or as a percent of the set pressure,
3.1.3 Se pressure range. - The range over which the set prossure can be adjusted with the instalied
spring.

3.1.4 Accumuiutiun. - The increase in pressure, ahove Lhe Set pressure. required o pass rdted liow,
Expressed in psi or us a percent of the set pressyre.
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3.5 Accumuliion pressure, - The sef pressure plus the accumulation.  Expressed In psiy.
3.0.6 Moswdawn, - The deercase in pressere, beluw the sot pressure, required for the valve to re-
sl Fxpressed di pst or as 3 pereent or the sef pressore. Thc accumufation and hlowdown cstab-

lish the operating band of the eeticl wilve a1 o particular setting.

tg

3.2 Valve description. - This specificanion covers soll runtained, smg,le seated, spring loaded relief
valves. where the inlet pressure is .-.vm,oﬁ under and directly uperates the spring lvaded disc.

3. 1.7 Blawdown pressure, - The sct pressure minus lhc Blowdown, Expressed in psig.

3.3 Materials of coastruction. - MatePals shall be as specified in table L. All materials shall be
sclected to prevent galling. scizing. or oxcessive wear between parts. Clearances shall be such as
to prevent interferences due to thermal expansion.

Table I -~ List of Materiais

Body. bonnel .lnd
yoke

Disc and seat ring

Sem

Springs

Body bolts and nuts

, Camposu:on A

. e ! : . r

Name of Parts

; Composmon B

Compositiocn D

' ASTM A182 grade F22
ASTM AZL7 grade WC9

—

ASTM A182 grade F11
ASTM A217 grade WC§

ASTM A105 grade I1
- ASTM A216 grade WCB
ASTM A217grade WC1, WC6
ASTM A331 grade CF3,
CF31, CF8, CF8M

Haynes 2§ or Stellite
{wrouyght Stellite 6B,
cast Qellite 6 or an in-
lay of Steilite not less
than 3/32 inch thick.
Where inlays are used,
welding rod shall be in
accordance with type
MIL-RCoCr-A of
MIL-~R-17131 and base
materiais shall be one

of the following: ASTM

A3S1 grade CF3. CFaM,

ASTM A276 types 302,
304, 316, 347),

CR 13

MIL- S-23192

ASTM A193 grade B16
T ASTM A194 grade 4

Same as for Compasition A

ASTM A2ZT6 types 302,
303, 304, 316, 431, 440
ASTM A351 grades CFJ,
CF3M, CF8, CF8M
ASTM Bl64
OQ-N-288 2

CR 13 CR 13
MIL 5- 23192 . MIL-S23192
T ASTM A231
. ASTM A232
' ASTM A230
. ASTM A&8
. v —— ;
; ASI'M A193 grade ASTM A193 grade
{ Bildor B1g _ ; BT or Bl16
! ASTM A194 grade | ASTM A184 grade
I 2Har 4 ; 2Hor 4

b mmae e
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3.4 Design and cunsiruction requiremits. -

3.4.1 Pressurc-lemperature ratings. - The design and pressure-temperature rating for vilves of this
specificatiun shall be in accordance with USAS B16.5. Maximum temperature limitations shn%hc ay ful-
lows: . -2

Compusition A - 1050 F -
Composition B - 10600 F
C®mposition D - 775°F

n

The outlet and spring housing for type 1I valves shall be designed 10 withstand the higher of the [ollowing:

'.(a) 150 percent of maximum system back pressure.
(b} 150 pound USAS rating.

3.4.2 End connections. - Valve inlet and outlet connections shall be flanged in accordance with USAS
B16. 5.

3.4.3 Body construction. - The valve shall be designed and constructed so that the seat will not become
distorted, relative to the disc. and valve operation is not adversely affccted by internal pressure.

3. 4.4 Bonnel construction. - The bonnet shatl be flanged for attachment to the body.  Sufficient bolting
area shall be provided to maintain a leakproof joint over a three year period. Bearing surfaces of nuis
and halts and their respective mating surfaces on the valve. shall be finished machined.

2 20t 2L ANt capcL 1Ty =2Ull

3.4.5 Seat rings. - A seat ring shall be provided which is seal welded or silver brazed circumferentially
tothe body. When the seat ring is partof the inlet flange raised face, such as in full nozzle valves, no welding
or brazing is required.

3.4.6 Stem and disc. - The stem or stem and disc assembly shall be top guided. Gulding surfaces
shall have the proper hardness, finish, concentricity, parallelism, clearance, length, and rigidity to pre-
vent binding or seizing due to lateral thrust or thermal expansion, and to insure proper seating. These
requirements shall be maimained with interchangeable paris.

3.4.7 Springs. - Springs shallbe designed so that they will not be fully compressed ar stressed beyond

273 of the yield strength of the spring material under any normal operation or adjusiment of the valve, The

working stress shall be such that relaxation shall not exceed 5 percent over a 1000 hour period at the oper-
ating temperature, When removed and compressed solid, the springs shall not exhibit 4 permanent set ex-
ceeding 0.010 inch per inch of free spring length, measured 10 minutes after release of the spring. Spring
ends shall be squared and ground.

3.4.8 Threads. - All threads shall conform to Handbook H28. Provisions shali be incorporated to pre-
vent the accidental loosening of all threaded parts. Unless otherwise specified in the contract or order, bolt-
ing shall be class 2 fit. When tap-end studs are used. the tap end shall have an interference fit in accord-
ance with USAS B1.12. Pipe threads shall not be used.

3.4.9 Interchangeability. - All parts having the sameé manufacturer’s part number shall be directly
interchangeable with each oiher with respect o installation and performance and should not require selec-
tion. fitting. "or machining of any kind. Where machintng is required after installation of a seat ring or
guide in order to maintain critical concentricity or alignment dimensions. detailed instructions must be

provided with each spare part.

3.4.10 Hand lifting device. - Valves shall be designed so that they may be operated by hand for testing
purposes with an inlet pressure of 75 percent of the set pressure. The necessary lever ar tool shall be

furnished as part of each valve.

3.4.11 Stuffing boxes. - A stuffing box on the valve stem-shall rut be permitted. A stuffing box on the
shaft of a hand 1iiting device, which will have no effect on the relief valve setting. chall be required on type

I valves.
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.4, 12 Gagging device, - Where required fur system test purposes, a guygeingg device shall be specified
W b supplicd wilh the valve (see 6.2),  Valves shait be capable of being pappred without alteration of the
e 1mning Thus crierarions eroammans abioi 8] Sery coininnfodoned sarftth s Latiemlond com mriceer miid donemm bl 8.2 cbimmc csmma tha oo
SN IRIMN. TR AR SUNCW ki O provinso Wilh a3 RBUNCH OF Wil Ut 1ype nedd W UISCUUrafe iic usc
of wrenehes wheo gygeing the valve. The gyzring deviee shall be designed w minimize the possibility of
veerlooking its removal after test and shall include a Gy or other warning (o this effect.

3.4.13 Accessibility. - Valves shall be acceessible fug adjustment and repair without requ; ing removal
from the line. i T

3.4.14 Valve adjustment. - Means shall be provided fur adjusting the setting with the valve under pres-
sure. The adjusting screw shall have right hand threads so thal clockwise rotation increases the set pres-
sure, The adjusting device shall be provigled with a locknut and cap, or other suitable means, to prevent
accidemal change of adjuggmenl.
ave exposed springs. The clearance between

Therean
L 1
inimize the escape of steam between the stem and

3.4.15 Type | valve' requirements. - Ty
the stem and the bonnet shall be sufficiently close to
buonnet while the valve.is relieving.

3.4.18 Type II valve requirements. - Type If valves shall be pressuretight on the outlet side. The
pressure-temperature rating for the valve. outlet shall be in accordance with 3.4. 1.

3.5 Performance requirements. -

3.5.1 Range of adjustment. - For set pressures up to 250 psig, the set pressure shall be adjustable aver
a range of plus or minus 10 percent and for set pressures gver 250 psig. the set pressure shall be adjustable
over a range of plus or minus 5 percent. without requiring replacement of any internal parts.

3.5.2 Operation. - Where properly instailed in accordance with Iimitations specified by the valve manu-
facturer, relief valves shall operate over entire flow range without chatter. Valve lift shall be sufficient
10 prevent wire drawing. Valves shall open with a clear sharp pop at the pressure for which they are set.
Valve closure shall be clean and sharp when the inlet pressure is reduced to the blowdown pressure. after
the valve has passed [ull rated flow or any intermediate [low. L

3.5.3 SeL pressure tolerance. - The set pressure tolerance. plus or minus, shall not excéed 2 psi or
2 percent of the set pressure, whichever is greater.

3.5.4 Accumulation. - Valves shall be sized to pass the capacity specified (see 6.2) without permitting
the inlet pressure to exceed the accumulation limit specified in figure 1.

3.5.5 Blowdown. - Valves shall operate satisfactory with a blowdown setting not exceeding that permit.
ted by figure 1.

3.5.6 Seat tightness. - With an inlet pressure equal to the minimum allpwable blowdown pressure.
there shall be no visible evidence of steam leakage when the outlet is viewed against a dark background.

3.5.7 Installation limitations. - Unless otherwise specified (see 6.2), valve operation shall not be
adversely affected by an inlet pressure loss up to 25 percent of the relief valve blowdown, a discharge
pressure buildup up to 10 percent of the sel pressure or both. Where the installation will subject the
valve 1o greater piping restrictions. this information must be included in the ordering data.

3.6 Mechanical shock and vibration. - Vaives shaii be designed to meet the mechanicai shock require-
ments of MIL-S-801 and vibration requirements of MIL-STD-1687. Requirements for shock and vibration
testing shall be as specified (see 6.2). '

3.7 Marking. -
3.7.1 Body markings. - The manufacturer's name or trademark and the body material composition

shall be cast or forged integral with the valve body. The size and USAS pressure rating (inlet and outlet)
shall be cast or forged integral with the valve body or stamped on the O. D, of the flanges.
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" FIGREL I
HEELIST YalVE CLARASTERISTICS

MAXIMUA ALLCWABLE
ACTIMULATION PRESSURER

STT PRESSLRE

HISTEIN ALLOVAZLE
BLCWICWY! PRESSURE

HLCVWLOWN, SET, AND ACCUMULATION PRESSURES (PSI0)
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3.7.2 Wentification plites. - Fach valve shail hive an identification plate permanently atlached to an
expused position on the valve thit will mot be covered by insulation, The tdemification plate shall be made
uf a eurrosion-resistant naterial and shal) contain (he folluwing Information or a space therefor:

(1) Manufaclurer's name or trademark. ; . ’%

{1 ated capacity it the applicable setting and accumulation.

(¢) Baody material composition.

(d) Service (lemperature). -~

(c) Sct pressure (psip), blowdowet pressure (psig), and accemulatiun pressure (psig).

{N Range of set pressurc adjustment :available with installed spring.

() Instaiiniion timitatlons of valve {(maximum permissible inlet pressure luss and maximum
permissible backpressure buildup for which valve is designed).

{h) Manufaciurer's mode] uor part number and drawing number.

(1} Space for 9 diyit CID number.

3.8 Drawings, -

3.8.1 Preliminary drawings. - Preliminary drawings which are sufficient to permit evaluation of the
design and approval of materials, shall be submirted with bids to the procuring activity. These drawings
shall show the following:

{a) A sectiona) assembly of the valve and delails of the seat, and disc and stem assembly.

{b) Finishes of all guiding and seating surfaces.

{¢) Bill of materials listing specification, grade. condition, and any other data required to fully
tdentify the properties of the materials proposed.

(d) Installation dimensions. end connection detail. and clearance dimensions required for
disassembly. P

{e} Perigrmance characteristics, estimated weight, and any limitations on installauon/

(i Note any previous shock, vibration, or first unit test approval.

3.8.2 Master drawings. - Master drawings shall be submitted to the procuring activity for ap-
proval within 60 days after EElte of contract. The drawings shall be in accordance with type 1 of MIL-
D-1000/2 except for extent of detall. Only the information required on the preliminary drawings need
be furnished.

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for lnsgﬁctton. - Unless otherwise specified in the contract or purchase order.
the supplier is responsible for the performance of a1} inspection requirements as specified herein. FEx-
cept as otherwise gpecified. the supplier may utilize his own [acilitles or any commercial laboratery
acceptable ta the Governmem. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necessary to assure supplies and

services conform to prescribed requirements,

4.2 First unit examination and tests. - The first valve of the same size, design. pressure rating,
setting, and capacity, furnished under a contract or order shall undergo first unit examination and
tests as outlined in table 1. A complete agenda af the test procedures, based on table I, shall be sub-
mitted to the procuring activity for approval prior to testing. All subsequent valves of the same size,
design, pressure rating, setting and capacity furnished under that contract or order shall undergo the
quallly conformance examination and tests specified in 4. 3.
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Viswil examina -~
tion

Proof test

Set pressure,
blowdown, and
seat tightness

Yy

enl.

Accumulation
test (see note
3}

Material chem-

ical and phys-
ical test

Nondestruciive
tests

Table 11 - First unit examination and test vutline

S aat N \

Test conditions Purpuse of test

...............

fication.

Valves gagged shut and water' To test strength and sound-
at 1.5 times the séfypres- ness of pressure contain-
sure applied to the inlet. . ing envelope.

For type I valves, water at
nressure defined hv 2, 4.1

F-ie=nd T QUIIneC Y

applied to outlel

Steam inlet pressure in- To determine set point and
creased until valve liits. blowdown setting of valve,
Inlet pressure reduced To test for seat tightness
until valve reseais. Check |  ai the minimum allowable
for leakage over a 10 blowdown pressure.
minute period with an in-

let pressure equal to the

minimum blowdown pres-

sure permitied by figure l

S(eam inlet pressure in-
creased until valve passes
rated flow,

ity. To check for instabil-

ity over operational range

of valve. To check extent
of leakage past the stem
an type I valves,

As specified in the appli- To veriry conformance of
cable material specifica- materials used to their
tions. " applicable material speci-

fications.

To verify quality of pres-

Radiography-as delined by
sure containing castings.

section 4 of MIL-STD-798.

Acceplance criteria

4—

Tou verify cunfarmance W the Cumplete cynformance,
requirements of this 'ipem- ' 8T

S .

!Nu external leakage, per-
manent deformation, or

' structura) failure.

Blowdown - see 3.5.5.
" Seat tightness- see 3.5.6
! No damage to seating sur-

o ommn

14T,

. No instability.

. To verify relief valve capac- “valve to pass rated flow

without exceeding 2ecumu-
lation permitted by figure
I. No instability.

S
==
: As specified in the appll-
cable material specifica-

ttons.

As defined by table I1 of
MIL-STD-798.

Magnetic particle-as defined To chéck for surface defects - As defined by table Ol of

by section 5 of MIL-STD- on pressure containing

Ot ammsrsiima
oL pi l:D;U.l'T

repeatability

and endurznce |

1est (see note
4}

798 forgings and castings,
Dye penetrant-as defined . To inspect stellited sur-
by section 6 of MIL-STD- faces.
798.
Using steam, cycle valve - To verify that set "'ess'.."!.'
50 times. Alter each 10 repeatability is within a
cycles check for leakage. lowable limits. To ver f

ability of valve o with-
stand repetitive cycling.

MIL-STD-788.
1
As defined by table IV of
MIL-STD-T798.

Se:u ughlness - see 3.5.6
‘ No damage to seating sur-
E face caused by cycling
| impnct (see note 5)
i
i

Al lom ot ,ur
nJ lllBll‘ Il ¥
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Notea on table IO

1. The test actup shall impusc an tnlet pressure loas and outlet preasure bulldup equal to the maxt-
mums specificd in 3.5.7 (25 percent uf the blowdown and 10 percent of set pressure). Where greater
losses are specified in the ordering data (see 6. 2) they shall be impoused insatead.

-

2. The performance requirements listed in table O are based on ligur-e 1. I other panme‘teré are
specified in the ordering data (aee 6.2) they shali be used instead.

3. Accumulation test may be waived Providing that capacity data, obtained and certified in accordance
with section VIII of the ASME Boiler and Phessure Vessel Code, is available,

4. This test may be wajved providing certified test data is avallable showing that the same basic de-
sign and slze has previously passed these tests.

5. Any damage caused by foreign particle entrapment on the seaiing surfaces shall be repaired prior
to acceptance of the valve.

4.3 Quality conformance examination and tests. - Each valve shall be subjected to quality conform-
ance examination and tesis.” These shall consist ol the visual examination, proof, set pressure, blow-
down and seat tightness. chemical and physical. and noadestructive Lests, outlined in table . Any dis-
crepancies or failures shall be corrected prior to acceptance.

4.4 Inspection of preparation for delivery. - The packaging, packing. and marking shal} be Inspected
{or compllance with secifon5 of this document.

5. PREPARATION FOR DELIVERY

5.1 Domestic shipment and early equipment installation and for storage of onboard repair parts. -

5§.1.1 Valves, - s

5.1.1.1 Preservation and packaging. - Preservation and packaging which may be the supplier's cum-
mercial practice, shall be sulficient to afford adequate protection against corrosion, detertoration and
physical damage during shipment from the supply source to Lhe using activity and until early installation.

5.1.1.2 Packing. - Packing shall be accomplished in a manner which will insure acceptance by com-
mon carrier at the lowest rate and will afford protection against phvsical or mechanical damage during
direct shipment {rom the supply source {v the using activity [or early installation. The shipping cun-
1ainers or method of packing shall conform to the Uniform Freight Classificztivn Ratings, Rules and
Regutations or other carrier regulations as applicable te the mode of transportation and may confurm
to the suppliers commercial practice.

5.1.1.3 Murking, - Shipment marking information shall be provided on interivr packages and oxivrior
shipping containers in accurdance with the contractor's commercial practice. The information shull iu-
clude nomenclature, Federal stock number or manufacturer's part number, contract or order number,
contractor's name and destination.

5.2 Domestic shipment and storage or overseas shipment requirements. - The requirements and

levels of preservation, packaging. packing and marking for shipment shall be specified by the procuring

activity {see 6.2). .
6. NOTES

6.1 Intended use. - Pressure rellef valves covered by this specification are intcaded fur line steam
overpressure protection onboard ship.

6.2 Ordering data. - Procurement documents shall specify the following:

(a} Titie, number, and date of this specification.
(b} Type and composition required (see 1. 2).
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(c) ASA pressure rathy; required (see 3.4.1).

{d) U a gagging device is required to be supplied with valve (scc 3. 4.12).

(c) Set pressure required.

(N Capacity required (see 3.5.4).

{g} Maximum inlel pressure and temperature.

{h} Data on the ialet and outlet piping restrictions which will be imposed oa the valve (see 3.5, 7).
(i) Performance requirements (set pressure lolerance accumulation, blowdown, e'lc } §f gther

than speclﬂed in 3.5.
Whan chanslr and vihration

{3l a
Vj/ YReDn ENGOR Anc vioralich tsa

l r-3
< yVou My
) Preservation, packaging, a d packing required if other than specmed (see 5.2).

f.r‘."*

6.3 CHANGES FROM PREVIOUS Q‘UE. THE EXTENT OF CHANGES (DELETIONS, ADDITIONS,
ETC.) PRECLUDE THE ANNOTATION OF THE INDIVIDUAL CHANGES FROM THE PREVIOUS ISSUE

OF THIS-DOCUMENT.

i

' . Preparing activity:
Navy - §H
(Project 4820-0119)
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¥ U, 5. GOVERNMENT PRINTING OFFICE: T971-713- 145/84)
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