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1. This Military standard is approved for use by all activities under the cognizance
of the Naval Ship Systems Command and is published to establish the requirements for sub-
marine piping system components, in order to preclude the necessity for including a piping

schedule in each ship specification.
material requirements previously covered in the ship specifications.

This standard represents and includes the latest

It is the intent to

refer to this standard in Section 9480-0 in the ship specifications for all new submarines.

2. Recommended corrections, additions, or deletions should be addressed to the Commander,
Naval Ship Engineering Center, Department of the Navy, Center Building, Prince George's Center,

Hyattsville, Maryland 20782.
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FORLWORD .

1. This standard covers requirements for basic submarine piping system components. It
is not the intension herein to include every conceivable component, valve or fitting that
might be used in a submarine piping system. Special items or components not covered in
this standard, should be a matter of approval by the cognizant Supervisor of Shipbuilding,
Naval Shipyard, Xaval Ship Systems Command or the Naval Ship Engineering Center.

"2. This issue of MIL-STD-438(SHIPS) is bound so that any category and groups can be
removed and replaced with revised issues of that category. It is the intention of the Naval
Ship Engineering Center to make changes to individual categories and groups as required,
rather than issue a complete revision of the standard. These changes will be issued as
notices and will be numbered consecutively.

3. This standard includes a "List of categories” with the latest date of issue for
each category. When a category is modified, the "List of categories” will alsc be modified
and will be forwarded for insertion in the users copy of the standard.

4. All superseded categories and “"List of categories"” should be kept. In this manner,
when users are applying the standard to applications which may predate any of the latest
category issues, all of the applicable issues will be available. .
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INDEX

. Since operating conditions may vary among different designs of ships, this index often

T refers to a category of materials only for each system, Within each category, selection
shall be made of that group which can accommodate the specific operating conditions of
pressure and temperature for the system under condideration. (Example: Where the category
only is specified, such as "A", the proper group, that is A-l, A-2, etc. shall be selected
according to the operating condltxons )
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Applicable
.category
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Main sea water cooling . . . . v . . s s e s e
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GENERAL NQTES

l. Gage piping requirements are specified on Drawing 810-1385850. 1If discrepancies
exist with other specification requirements, clarification should be obtained from the
command or agency concerned. Materials other than those specified are acceptable provided
that they are entirely satisfactory in all respects and are approved by the command or agency
cancerned. The order of listing herein does not represent any order of preference.

2. Where American Society for Testing and Materials (AST!1) or other commercial specifi-
cations are used, the contractor shall furnish, upon specific request, affidavits certifying
the chemical and physical properties of the materials purchased. The certification shall
include the actual test, examination or other verifiable data.

3. Where valves, fittings, and flanges, are specified to commercial standards, the
design and dimensions shall conform to the American National Standards Institute (ANSI) or
other applicable industry standards. Unless otherwisc specified herein, the pressure
temperature rating tables of ANSI Bl6.5 shall be used to select ferrous valves, flanges and
flanged fittings for the applicable service conditions. Butt welding or socket welding
fittings shall be of a schedule or thickness compatible with the service conditions.

4. All valves for sea water service (except ball valves) shall have nickel-copper or
nickel-copper aluminum alloy stems, seats, discs, disc nuts, hinge pins and side plugs, as
applicable. Ball valves for sea water service shall have seats of plastic materials, balls
of titanium alloy (6AL4V) and stems of copper or nickel alloy as approved, except that
stems shall be nickel-copper-aluminum alloy with non-metallic bushings in those designs
where the stem hole penetrates the ball waterway or where the waterway is angled (angle or
three-way type). HMaterials for ball valves shown on NavShips mechanical standard drawings
shall be as specified on the drawings. lickel-copper-aluminum or nickel-copper-silicon may
be used as an alternate for nickel-copper for seat and disc material to eliminate galling.
Bronze valves for other than sea water service may have bronze stems, seats, discs, disc
nuts, hinge pins and side plugs, as applicable.

5. For valves (except for valves on Havy mechanical standard drawings), fittings and
flanges, contractor's designs previously approved for comparable installations may be sub-
stituted for those specified, subject to justification to and approval of the command or
agency concerned. Extension of the applicability of previously granted waivers or approvals
for reasons of shipbuilding or other expediency are not valid.

. 6. 'Butt welding end valves, fittings and flanges shall not be used for sizes smaller
than 1/2 inch except upon specific approval by the command or agency concerned and are
preferred in sizes 1 inch and larger. Socket welding end valves, fittings and flanges for
P-1 piping may be used in sizes up to and including 2 inches. For welding end steel valves,
fittings and flanges, the carbon content of the steel shall not exceed 0.35 percent. The
use of short radius elbows is acceptable.

7. Steel valves (not covered by 'Military specifications) except instrument root valves
in steam and feed systems normally operating at pressurcs of 150 pounds per square inch gage
{psig) and above shall have seat and disc seating surfaces hard faced using material in
accordance with type HMIL-NCoCr-A of MIL-R-17131. Steel valves in steam and fced systems
below 150 psig shall have either hard faced seat and disc seating surfaces as specified |
above or seats or discs hardened by heat treatment. Special normally open valves not used
for throttling, such as solenoid trips, shall have seating surfaces suitable for the service

application.

8. Pipe threaded connections between piping, machinery and valves and in piping system
joints arc not permitted except by specific approval in the following areas only:

(a) Connections to commercial egquipment such as washing machines and drinking
water coolers which are unessential to the ship under combat conditions
and where failure would not create a hazard to the surrounding area or
affect the operation of other vital equipment.

{(b) Plipe plugs of a material compatible with the parent equipment in sizes 3/4
inch and below used for applications where pressures do not exceed 50 pounds
per squarc inch (psi).

(c)° Instrumentation, controls, vent, filling and drain connections for applications
where pressures are 50 psi and below and where fluids handled are neither
toxic nor dangerous nor could cause atmospheric contamination and which
would not cause, in the event of failure, a major breakdown of the equipment
nor create a hazard to the surrounding area nor affect the operation of
other vital equipment.

ix
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9. Backing rings for butt‘welding connections shall comply with MIL-S1D-22.

10. For steel components having flanged ends and for flanges which are spécified to be

in accordance with ANSI Bl6.5 the facing shall be of the raised face type, unless specifically 3
indicated otherwise. ) :
11. BPBolting. Except as otherwise specified, bolting shall be as follows:

(a) Flanged joint bolt-stud threads shall be UNC2A fit and nut threads shall be
UNC2E fit. o

(b} Bolts and studs shall be in accordance with 4MIL-B-857. Bolts shall be type

: II or type III and studs shall be style a or b.

(c) Except as otherwise specified, nuts shall be in accordance with type III of
HMIL-B-857 and shall be style a or b. .

(d) Nuts on flanged joint bolts or studs in all tanks and external to the pressure
hull, where temperatures do not exceed 450°F, shall be of the plastic insert
prevailing torque type in accordance with MS17828. {(Polyamide 250°F maximum

: polyamide 450°F maximum.)

(e) juts on flanged joint bolts or studs in all tanks and external to the pressure
hull where temperatures exceed 450°F shall be of the all metal prevailing
torque type in accordance with MIL-N-25027,.

(f} Hull integrity piping connections are defined as all flanged joints from the
hull up to and including the inboard flange of the back-up valve. Included
in this category are the bonnet joints of the hull and back-up valves.and
both line flanges and the bonnet joint of the first valve (such as blowput
valves) in branch lines connected to piping between the hull and the back-up
valve. Connections shall be as follows: .

(1) All bolted hull integrity piping connections as defined’' abtove, shall be
fitted with nickel-copper-aluminum alloy bolting in accordance with
MS18116 (see (g) and (h)). Where plastic insert type nuts are used
the nuts.may be of nickel-copper.

(2) For services involving integrity of the hull against the sca as defined
in 11(f) energy absorption shall be provided by making the mounting
studs, and bolt-studs of essentially uniform strength throughout their
length. This may be achieved by threading over the entire length, by
reducing the unthreaded shank diameter to the pitch diameter when rolled
threads are used, or reducing the unthreaded.shank diameter when cut
threads are used. .

(g) Nickel-copper-aluminum alloy bolting shall be in accordance with MS518116 for e
bolts and studs. Nuts may be class B hot forged or cold drawn in accordance .

. with QQ-N-281 or class A or B of QQ-N-286.

(h) Nickel-copper-alloy and nickel-copper-aluminum alloy bolting may only be used
for service temperatures up to 800°C, ’ '

(i) Bolted connections located in the bilge or inaccessible for examination or
routine replacement in service (except for hull intearity connections, and
except for those services sutjected to temperatures over BN0°F) shall conform
to the following:

(1) Nickel-copper alloy shall be used with "soft" gaskets only. "Soft"
gasket include sheet asbestos gasikets 1/8 inch thick or more, non-
metallic "O" rings gaskets and sheet rubber gaskets. Nickel-copper
alloy bolting shall be as follows:

a. Bolts. Class A, hot rolled, in accordance with Q0-l-~281.
“p. ‘Wuts. Class B, hot rolled or cold drawn, nickel-coprer in accordance
with QQ-H-281. : :

(2) Nickel-copper-aluminum alloy is required with "hard" gaskets, which in- .
clude sheet asbestos gaskets less than 1/8 inch thick, metallic-asbestos
spiral wound gaskets and other gaskets requiring comparable or higher
compression for sealing (see (g)).

12. Vhere not specified in the tables herein, hose, hose couplings and other flexible
devices used in piping configuration for noise attenuation or piping connections to re- ]
siliently mounted equipment shall be compatible in all respects with the other components in .
the system concerned. Hose and flexible devices shall also be compatible with the fluid Co L
used. Hose, hose couplings and flexible devices shall be in accordance with the latest.:issue - WA
of the following instructions: :

{a) BuShips Instruction 9480.65.
(b) BuShips Instruction 9480.67.
(c) BuShips Instruction 9480.70.
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Hose assemblies shall be installed in accordance with BuShips Instruction 9480.65. Flexible
devices of the E.B. type joint shall be installed in accordance with BuShips Instruction
9480.67. Alternate designs may be submitted to the command or agency concerned for approval.
However, such submission shall contain complete substantiating data.

13. All butt welding elbows and return bends shall have 1/2 inch-minimum tangents. For
commercial fittings, the 1/2 inch minimum tangents shall be outside the ANSI radius dimension.
Tangents on fittings may be omitted where consumable inserts are used or where welding with-
out backing rings is permitted. Where consumable insert welding has been previously approved
for the shipbuilder by the command or agency concerned, butt welding will be permitted down
to and including 1/2 inch. Where consumable inserts are used they shall Be in accordance
with class I of iMIL-I-23413. Material shall be compatible with the system requirements.

14. Thermometer wells installed for temperature measuring equipment shall conform to
the requirements of Drawing 810-1385917 and MIL-W-24270 using materials selected and shall
be compatible with the materials specified for the intended service.

15. Branch outlets other than thosc effected through the use of fittings covered in
this standard will be permitted as follows:

(a) Branches extruded from tubing in accordance with a procedure approved by the
command or ayency concerned.

(b} Integrally reinforced branch outlet fitting or integrally reinforced insert
butt welding outlet fitting.

16. ‘here commercial valves are furnished, handwheels may be of commercial design and
materials, except that the use of cast iron will not be permitted.

17. Unreinforced branch connections (a connection where the branch pipe is attached
directly to the run pipe by welding or brazing and joint fabrication does not include the
techniques specified (in note 15) will not be permitted in any system where the design
pressure is over 150 psi or design temperature is over 449°F. Obtaining the required rein-
forcement by weld buildup is not permitted and any branch connection fabricated by the use
of welding only will be considered as unreinforced except for branch fittings in accordance
with Drawing 810-1385950, and root connections in accordance with Drawing 810-1385850.

18. llydrostatic tests of forged welding outlets and fittings and brazing outlets prior
to installation are not reguired.

'19. Flat face flanges may be used, where applicable, to mate with component flanges.

20. For the radiographic inspection requirements of cast piping system components see
applicable ships specification. :

21. Flange finishes. The machine surface finish of gasket mating surfaces on flanges
in piping system and connected components shall be as follows:

(a) lon-ferrous and ferrous flanges for use with sheet gaskets:

(1) For flanges of a nominal size of 12 inches of less, a finish with a
circular lay (concentric of 500) to 1000 roughness height rating (RHR)
or phonographic 125 to 250 RHR produced by machining 30 to 80 cuts of
uniform depth per inch of face width. :

{(2) For flanges over a nominal size of 12 inches, the requirements shall be
the same except that 21 to 80 serrations per inch of face width may be
used.

(3) For flanges wherec the flange face cannot be turned and tool marks run
across the flange face, the surface finish shall have a maximum RHR of
500. .

(b) all flanges for "O" ring seals:

TI) A finish of 63 RIIR maximum in "0" ring grooves.

(2) A finish of 125 RHR maximum on the flange face opposite the groove.
{c) Ferrous flanges for spiral wound (metallic-asbestos) gaskets:

717 A finish with a circular lay (concentric or phonographic) having a
roughness not exceeding 500 RHR produced by machining not less than 40
cuts of uniform depth per inch of face width.

{2) For special installations involving radioactive service or hazardous
fluids (toxic or explosive) where a finer finish is required, the
requirements shall be same as above except that the finish shall be
125 RHR maximum.
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(3) For flanges where the flange face cannot be turned and tool marks run
across the flange face, the surface finish shall have a maximum RHR of
125, :

22. 0il free packing and gasketé shall be used in valves and components in secondary
plant systems. These include but should not necessarily be limited to the following systems:

(a) Condensate

(b) Feed

(c) Steam drains

(@) Main steam

(e) Auxiliary steam
(f) Air ejector piping
(g) Distilling

(h) Reserve feed

23. All carbon steel tubing installed shall be of one thickness only for each size.
The selected thickness shall be that regquired for the maximum service pressure for which
that size is used.

24. Hull penetrating grease line valves shall be in accbrdance with type I of MIL-V-22687
with outboard end welded or in accordance with Drawing 845-2050555. Manifold typce of multiple
grease should be similar or equal to Drawing 211-1437414.

25, Naval brass shall not be used as a pressure housing material for components in the
main ballast tank (MBET) blow piping or other applications subject to sea water.

26. Ground joint unions and valves having ground joint union bonnets or ground .joint
union ends shall not be used for vacuum service unless the union bonnet design uses an "O"
ring or gasket which is totally captured and the union ends use an "O" ring and retainer
ring in the joint design similar to the figure for unions with retainer ring and O-ring
shown in MIL-F-1183. Valves that employ this "O" ring and retainer ring have been tested in
vacuum service and are acceptable.

27. Gaskets noted herein are for line joints only. Valve bonnet gaskets arnd any other
gaskets used in piping components shall be in accordance with the applicable component
specification requirements. The use of line gaskets other than those covered in this stan-
dard shall be as approved by the command or agency concerned.

28. Flange bolting requirements listed in- the individual categories of this standard
are for line joints only except as otherwise noted herein.

29. Where carbon steel galvanized bolting is specified the tests for salt spray and
hexavalent chromium of supplementary film specified in QQ-2-325 are not requlred to be
performed.

30. ‘Vhere socket welded fittings in accordance with grade UDB of AST'Y A234. are SDClelPd,
fittings in accordance with ASTi! A-181 may be used.

xii
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(.
. NOTES TO CATIGORY AND GROUP A-2:

A-2-1 Valves for these services, except as waived in general
note 7, shall have integral hard surface seats and
discs. Hard surfacing material shall be in accordance
with type MIL-RCoClr-A of IL-R-17131.

-2 Drain nipples shall be schedule 89 pipe thickness.

3 Flexible wedge gate valves shall be provided with 3-way
by-pass valves. .
-2-4 For applications involving regulator set pressures 50
psig and below, direct spring or gas referenced
- regulators may be used as approved.
A-2-5 lNuts shall be magnetic particle inspected. Inspection
' and inspection marking shall be in accordance with
MIL-S-1222.



MIL-STD-438E (SHIPS)

15 May 1973

Downloaded from http://www.everyspec.com

A-4.1

Avat< 230U mev
0€£08T-A-TIK
V8L T-A-TIK 10313u0d pue bpuriernbax aanssaad
§°91d ISNV ‘pabuera I1 ®aA3 69002-A-TIK Jotiay
0T°9T78 ISNV ‘Teroaaumod ' yo8ayYyDd
Atuo
‘aaoqe pue s3YyouT ¢ . .
OTTI8T~A-TIN 33e9
aoM apeab ‘91g-v
$°9Td ISNY ’‘pabuetd WISV ‘19935 uoqae)
. I1 @2peab ‘goT-v
SpUd pISm 3Ing 2S0ZZ-A-TIN WISV ’T1993s uoqaed 29baey pue sayour z/1-Z ‘29019
spua prem 33nqg . Ia{TeWS pUE SaYDUT z YO9yd 33JTIY
Spua pias 39)00§ GZSLLIZ-018 butmeaqa 19235 uogqaed pue ‘)oayo doas ‘@ar3jzoayly ‘aqero SOATEA
- (T-v-¥ 230U d99s)
—— q ad&3y ‘/5T10T-L-TIN 12935 uogae)d SSaTWeds adtg
s xeway sjusundop ayqesTrddy : Tet1I938®L, sadAy ualy
saanjexad
-wd3 IaMOT
IV Swalsés
asays 103 SuTeIp Weals
1-g dnoxb ass 00p G9T aanssaid mol pue wedls p-v
Jd sasabap brsd dno1b pue
syaeway sanjeiadualy aanssaad SDOTAIBS Kxobajed
wnwrXxew ubisag




aoe3

pastel Yyouy 91/t

05T S°1I95 ‘TeIdisuumo)d

MIL-STD-438E (SHIPS)

15 May 1973

0ST S9TIads ‘5°9714
ISNY ‘1erdisuwo)d

.

11 dpeab ’‘GOT-V WISV
‘19935 uoqaed pabiog

yout 8/¢ 03 p/1 ‘PTeM 393005

PI2M 393205

A973IN0 butpyam 3aydos

03 patjypow (q)/
@anbry ‘prz-9 buimeiag

II @peab ’‘go1-v¥
WLSY ‘18335 uoqae)

a1ddTu 3002 pus pram 3axyd0g

0ST 59Ta3s ‘G974
ISNY ‘1eldasumo)d

4OM epeab "91z-v
WLSVY ‘19938 uoqaed 3sed

pabueryg

ddM opeab ‘pgez-v
WISV ‘T993s uoqae)

youeaq pua buiptom 33ng

ddM opeab ‘pgz-v pLSY

FEIELE)

———— 1eTOI2UW0oD t1e93s uoqieo pabiog youeaq pua bBurpyam 3ayd0§
6'9149 gdM apeiab “pgz-v

———— ISNV ‘TeTdI3umo) WLSY ‘1@93s uoqae) Ssajweas pyem ing
11°914 9dM apeab ‘pez-v WISV

ISNY ‘Teroaswuo)d

‘19935 uoqaed pabaoyg

PI2M 33208

s°91d
ISNY ‘pabuetry

86LS8ET-¥Z8VS-0006
Butmeiqg pue (6/58E1
-286S-0005 butmeaa

11 apeib ‘gol-Vv
WLSY ‘19935 uoqae)
aoM opeab ‘g91z-v
WLSY ‘19935 uoqaed

J2TITaX pue 3Isneyxa pautquo)d

Downloaded from http://www.everyspec.com

syxewdy sjusunoop afqedstiddy TetTIajen sadi}y
saanjeaad
-wa3 Iamot
3Ie SWdIsAs
asayl 103 SuTel1p weals (P, 3U0d})
1-d dnoab aas 0ov 591 2anssaixd mol pue weais v-v
d saaabap bisd dnoab pue
syIeway axnjyearadway aanssoaad $30TAl0S Kiobajzed
wnutXep ubysag

A-4.2




MIL-STD-43BE (SHIPS)

15 May 1973

*paaoadde se pasn aq Kew saojeinbaz

Downloaded from http://www.everyspec.com

peouaiazax seb 10 butads 30a11p MOTaq pue brsd g sainssaad 3as Ioje(nbax HuraToAuT suovjesyidde Io04 z-v-V
*ssauyotTyl adrd (g aTnpayss aq Treys satddiu uyeaq 1-piv
:SILON
) z opeab
‘111 od&3y ‘L58-d-TINW EI0N
Z @peab ‘III pajeod bur3ytoq
——— 10 1T 9d&3 ‘(gg-d-TIW | untwped 10 durz ‘393§ s3t109 abuetg
g sseyo
II @d&3 ‘ZE€OT1Z-D-1INW S0369QSe-DTT[BIBN punom Teatds
yloro
OTTTPIBW-E03EIqER
——— 1€-d-HH IO ZLPLT-V-TIW 30 S0389QSE 29YS s0389qse 3129Yys 839)seH
0ST sorIas IT aprab ‘SOT-¥ WLSY (P, 3u0d)
———— §°9T7d ISNVY ’‘TeToIsunod 19938 uoqaed pabiog }oau HurpIaM sabuety
sy xewdy sjuaumoop a1qedotiddy Tetzajen sodiy waly
soanjexad
-u93 I9MOT
3e swaysis .
asay3y 103 : suyeap weajs {p,3uod)
1-d dnoab ees oov 5971 aanssaxd mMOT pue wedls y-v
d s99abap bysd dnoxb pue
s)Iewdy sanjevxadway oanssaaxd 530TAIIS Kxoboa3ze)
unwExeR ubtsaqg

A-4.3



CTLSBET-0T8 pue

¢

MIL~STD-438E (SHIPS)

15 May 1973

Downloaded from http://www.everyspec.com

LE998ET-018 bButmeaq

LPSLT-A-TINW

I 8dA3 'g8II-A-TIW

L16LL1T-018 buimeag

pabueyg I1LSBET-0T8 Butmeiaqg . sqo1b asoy
———— £EI2Z~-A-TIN azuoag XA131933ng

SPUd 3IIND0S IO plom sayouy gz ybnoayy p/T ‘yooys
33INg ‘pozraq IIAIIS PEGLLIZ-018 Puimeaq 1®)o1u-35ddon 3JTT pue yooayo dois agorn
) 0€08T-A-TIW Joi3uod wbelyderq
CEEPT-A-TIW PSS

sayouy

ZI_ybroayy z/1-z ‘yo8yo butmg

S3YOUY 71 da0qe ’‘ydauyd buimsg

S9YdUul ¢] oAoqe ’‘ajen

S?2YOoUut 71 ybnoayz z/1-z ‘@83en

€£2968¢E1
spus pabueg -b28§S-000S Burmeaqg sayouy ¢ ybnoayy g/i-gz ‘=qoin
SpUd uoyTUN 9ESPBEY-0TS
purptom 39008 Pue TZ.S8L1-018 SaYouYT 7 03 p/1 ‘yosyo buims
0 buyzexq I9ATIS ‘PTLSBET~-0T8 Sbutmeag ) azuoag pue ajeb ‘yooayo dois ’‘aqord SOATEA
vof °dA3 ‘{a93s
aazh1eue uabdxo 104 I 8dA3 ‘pp11-d-TINW PUTISIS8I-UOTEO0II0D)
(1-1-4 230U aas)
‘SSAUNDTYF TTeM
umwiuTw Yout <90°Q 89710¢-L-TINW sseag
——— I 2dA3 ‘0Zp9f-L-TIW (0£-04) T@)2Yu-aaddop
(1-1-9 @30u ass)
SS9UNOTY]} Tiem
umuyiutu ydsuy ¢90°0 LOTHC-L~TIN : Iaddo) §S9TWEdS adtg
_ sy IRWIY s3udumdop  ayqest1ddy 1etIajey sad4&y, wa3y
§301AI9S
I93eM Ysaaj Iayjo
pue ‘93evsuspuod ‘suyeap
-—= 00€ S9T wedls ainssaid mo7g 1-9
| mmummv brsd dnoab pue
sixeway axnjexadway sanssaad S90TAIDS Kz0bajed
wnwyXew ub1saqg

B-1l.1




Aytnz ay3 103 sossa13s arqemolle buysn pajerndied aq 11®YS purdyd @jesuspuod uy buyqny aaddoo jo ssauxdoTIYl BYlL T-1-9

*uoOT3TPUOD pareauue

FI0N
]

MIL-STD~438E (SHIPS)

15 May 1973

Downloaded from http://www.everyspec.com

Aott1e
I1I unutunye-xaddoo-1ayatu (ab1T1Tq UT pa3EDdOT)
——— 0 11 9dA3 ‘16s8-~-a-TIKW 0 KorTe aaddoo-1ayOIN s3jnu pue spnis ‘s3jtod but3jtoq abuery
Z apeab :
‘111 od&3 ‘£68-G-TIW S30NN
~Z opeab “III pe3voo umtwped 10 (ab1Tq UuT 3J0U)
——— X0 II °d&3 ‘168-9~TIKW ouyz ‘19338 uoqie) Spnils pue s31o4g buraztoq om:mﬂml
unwixew Jo¢1¢ 15T-d-HH 29qqnx pajxasur Yyiogo
399ys
s03sagse passaidwod 10
—— ZLVLI-V-TIW I0 T£-d-HH | YIOTO OI[1e3aW-50353qSy 399Ys 10 Y3iold s3aysen
paAoxdde
§@ IO T9858ET-018
‘26658£T-018 buimeag
paaoxdde sy 9ZLST-0-TIW ‘' (0E-0L) PIasM _3ang
-———— Aoite 1OyoTu-Ixaddo) PIaM 13Y00S
——— 2v00¢-d-TINW azuoag butzexq I3AYIS sabuelg
paaoadde se xo (0E-0L)
1 adh3y ‘zozyz-3-T1IW Kogte 19xo1u-1addon ssa[weas ‘plam 33ang
9ZLST-O-TIW ‘(0€-0L) .
—— paaoadde sy Koy1e yojyoju-aaddop pies 39yo0s
unx To93s s3ag3ano
adyd o031 popIoM paaoxdde sy HuUT3ISTS21-UOTS0II0D pua buipysm 33ng 10 39yd0S
9soy fejsw X
a1qIXaT3 ‘[993s :
HUTISTEDI-UOTISOII0D paaoadde sy UOTIOBUU0D ITQIXIT I
paaoadde
§€ JO ‘CEYyZ-H-TINW 103eJOSY punos
umuyXew ‘3,081 €811 -d-TIKW uojun bulzeaq IIAIIS
£8TT~-3-TIKH |zuoag buyzexq I9AllS sbut3ITd
e pasocidde sy paAsoidde sy 11ed
IazlAteue
uabixo 103 3jIauuvoq
p23t1oq I0 3ja3uuoq 10938 (p,3u0D)
uotun ¥8d QST TeyoIauWuo) PUTIBIEBI-UOTEOIIOD atbuv pue aqord 8OATRA
syxeway sjuaumoop arqedjiddy TefX93en sad4y, wol Y
830TAI9E
I33em Yysaxy Iaylo
pu® ‘sjesuspuod ‘sujeap . (p,3U0d)

—— 00€ S9T1 wea3s 3angsaaxd mog 1-4
4 @aabap bysd dnoab pue
syIeway aanjexadwal 21ns8s8aad 83DTAI9S Kxo0bazed
WnUEXe) - ubysag

B-1.2




MIL-STD-438E (SHIPS)

15 May 1973

LYSLI-A-TIN

L£958ET-0]8 Buimeag

spua pabuely

I_8dA3 "681]-A-TIKW

LIGLLIZ-018 buimexg

spua uotufn

9€GYBEY-0T8 buimeag

azuolg

SaYoul gzl saoqe ‘yoayo buims

FEDEDSS
g1 _ybnoiyy z/1-z ‘jo9ys Buims

s§aYout 71 aaoqe ‘ajes

sayoutr 2z ybnoayz z/y-z '@3eo

sayouy z 03 y/1 ’@3en

spua j39)008
10 p1am 33nq
‘pazeaq I8AllS

PEGLLIZ-0T8 buimexd

§dYOUY z ybnoayy p/1 ‘yo9Yyo
3JTT pue xoayd> dois ‘aqord

spua uotun

ZZLSBET-018 Butmeag

_1oxo1u-asddop

S9UDUY ¢
03 ¥/1 ‘3yooyo dois pue aqolo

sayout

Downloaded from http://www.everyspec.com

TrSS8ET ST ybnoay3 z/t1-z ‘¥29y2 3IITT
spua pabueld ~-bZBPS-000G buimeag zuoaxg ‘yooayo dozs ‘aybue ‘aqors SDATPA
12938
£-z-94_33j0u 8v8g YEIT-d-TIKH HbUIISTSII-UOTSOII0D
) 8910¢~L-TIW ssead
buyuuyy buypaebax
‘1-z~-9 930U QBS LOTHPZ-1~TIKW 19ddo) gsaweas ad1g
s)aeway sjusumoop atqeotrrddy tetaajen sadAl wajx
¢-2-d
230U 99§ 0Z1 001 x93em ysaxjy Aiajjeqd z-4
3 soaaxbsap bysd dnoazb pue
syIeway sanjeaadualy sanssaad §90YA19S Kaobaje)
WNWXeW ubtsaq

B-2,1




Downloaded from http://www.everyspec.com

MIL-STD-438E (SHIPS)

15 May 1973

poaoadde (8-81) 19938
€=-Z-9 930U dag se ‘Teyoxauuo) but3ysysax-uorsox10) butpraM
unx 19938 IaTaIno

ad71d 03 pepieM

poaozdde sy

‘PUT3ISTEaI-UOTSOII0)D

pus papiassm 33ng I0 3II3YD0S

ssyouy z 03 ¥/

€8TT-4d-TIKN

azuoag

sbuy33 T pue® uoTUN pue suotun
butpnyouy ‘burzeaq IaAaTIS

sbuT33T4

paaoxdde sy

poaoadde sy

T1ed

€-Z7-9 ®3jou eag

paaoxdde
se ‘/TeyoI3uwo)

(8-81) 19938
mcﬁunﬁmwu|=0umouuoo

Xoayos ‘a3jeb ‘arbue ‘aqord

g 8d&3 ‘g0ogT1-a-TINW

* 9zuoag

320D abey

I9{TeWS pue S3YDUJ 7

B=-2.2

. 8pu® uoyun 1ZLSBET~0T8 butmeag (p,3u0d) oayo Huims {P,3U0D) . s8ATEA
sYIPWIY sjuaumoop arqestrddy TetI93 R sadA], waly
¢-C-4 (p,3u02)
ejou 9ag 0zt 00T x3j3em ysaxy Axajjeq Z-9
d savabep bysd dnoxb pue
s)lIeWdY aanjexadwey aanssaad 892 TAI0S Kxobajed
unu X eR ubysaq




MIL-STD-438E (SHIPS)

15 May 1973

Downloaded from http://www.everyspec.com

B-2.3

———— paaoadde se ‘{eroasumuo)d apraoTyosrAutadyog apraotyorAutadiod ‘aiqixatd 0mo&‘
———— IXI °dA3 ’.58-8-TIK s3nN ’
Kotte wnuiumye \
111 a0 aaddoo~yaxotu 10 (ab11q uy)
——— 1T 2d&3 ‘;68-G-T1IH Koyt1e aaddoo-19)OIN s3tod purayoq abuerd)
Z apeab
‘111 °d&3 ‘£g8-9-TIW . =30N
Z opeab ‘111 po3eco umywped IO0 (@b17q uy 3I0U)
——— 20 11 od&3 ‘L58-°g-TIW ouyz ‘19938 uoqie) : . s3t0d burytoq abuerd
——— TST-d-HH IO 6V TT-¥-TIW x3qqnx ot3eyluds 3I98vYS 839)sed
utetd ‘tsd 06T : .
———— 88012 ‘ZH00Z-3~-TINW azuoag pua buyzexq ISATTS sabuetd
sy aeway sjusumoop arqeoyrddy Tevaajzen sadiy wajr
t-2-4 (p,3u0d)
ajou oaag ot 00T - 393eMm ysaxy Kaajjed : -4
d saaibap bysd dno1b pue
syIeway axnjexadway aanssaad 830TAIBS Kxobajze)
umwxen ubysag




Downloaded from http://www.everyspec.com

MIL-STD-438E (SHIPS)
15 May 1973

‘-f. NOTES TO CATEGORY AND GROUP B-2:

B-2-1 All copper or brass battery water piping valves and
fittings on discharge side of ion exchanger and in
battery operating and cooling piping shall be tin
coated on the inside with a 75 percent tin and 25
percent lead dip except as follows:

(a) Fresh water circulating pump is excepted.
(b) For valves, only the bodies shall be coated.
B-2-2 Piping joints for copper and brass tubing made in shop
shall be made up with grade III silver brazing alloy
in accordance with QQ-B-654 and flux as specified in
O0-F-499. Field joints shall be made up with a soft
solder consisting of 95 percent tin and 5 percent
antimony. ’
B-2-3' Where corrosion-resisting pipe or tube is used, the
other components in the system shall be of corrosion-
resisting steel materials.
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NOTES TO CATEGORY AND GROUP Cc-2:

C-2-1

C-2-2

May be the same material as bolts an&\guts located in
bilge, if desired.

Galvanized steel pipe in accordance with-type E of
MIL-T-20157 shall be used for bilge suction to
minimize electrolytic action. Suitable transition
pieces shall be provided.

Modified with monel trim.

For new designs seawater systems shall not be brazed.
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NOTES TO CATEGORY AND GROUP D-2:

D-2-1 For reduction gear vent piping see category O.
- D=2-2 Sheet gaskets may only be used with flat faced flanges
to mate up with components having flat faced flanges.
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MIL-STD-438E (SHIPS)
15 May 1973

NOTES TO CATEGORY AND GROUP E-1:

E-1-1 The table of components for this group includes items
for use with corrosion-resisting steel tubing and
copper-nickel tubing and also includes components
for pipe size outside diameters (ips type) as well as
tube size outside diameters (od type). Where
corrosion-resisting steel components are used, they
shall be joined either by welding or by mechanical
couplings, as specified. Corrosion-resisting steel
components shall not be brazed except where unavoid-
able and then with specific approval of the command
or agency concerned or its field representative.

Ccare shall be taken in selecting components to insure
that all are compatible as to sizing (for example,
whether they are in ips sizes or od sizes) and that
where interconnection between these different sizing
systems are required, suitable adapters are provided
for.

gri-z Copper-nickel tubing in od sizes is equally acceptable,
providing it otherwise conforms with the applicable
requirements of MIL-T-16420.

E-1-3 Ball valve balls may be electrolized or equivalently
hard chrome finished.

E-1-4 For new designs, hydraulic systems shall not be brazed.
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. NOTES TO CATEGORY AND GROUP E-2:

E-2-1 The table of components for this group includes items
for use with corrosion-resisting steel tubing and
copper-nickel tubing and also includes components
for pipe size outside diameters (ips type) as well
as tube size outside diameters (od type). Where
corrosion-resisting steel components are used, they
shall be joined either by welding or by mechanical
couplings, as specified. Corrosion-resisting steel
components shall not be silver brazed except where
unavoidable and then with specific approval of the
command or agency concerned or its field representa-
tive. Care shall be taken in selecting components
to insure that all are compatible as to sizing (for
example, whether they are in ips sizes or od sizes)
and that where interconnection between these different
sizing systems are required, adapters are provided

" for.

E-2-2 Copper-nickel tubing in od sizes is equally acceptable,
providing it otherwise conforms with the applicable
requirements of MIL-T-16420.

E-2-3 Ball valve balls may be electrolized or equivalently
hard chrome finished.
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MIL-STD-438E (SHIPS)
15 May 1973

NOTES TO CATEGORY AND GROUP E-3:

E-3-1 Copper-nickel alloy in od sizes is acceptable providing
it otherwise conforms with the applicable regquirements
of MIL-T-16420.

E-3-2 For new designs, hydraulic systems shall not be bra:zed.



Downloaded from http://www.everyspec.com

MIL-STD-438E (SHIPS)

15 May 1973

y0€ 30 9TgdM
apeab ‘gpp-v WISV
¥ UOT3ITPUOd ‘pOE I0 9If
SSBID ‘g9.-S-00 2038
but3stsaa-uorsoazoo
9ZLST-2-TIN ‘Korte
———— TIT1°9Id ISNY ]@)xo1u-a1addoo poabiog burpiom 3a)s0§ wmzmuUMMJ
{-1-d _®30u as8g ZLTYZ-OA-TIW buronpaa sanssaad ‘sprojruey
y-T-d ®30U 8dg 1967-A-TIW butonpal aanssaig
- poaoadde sy Je108dS-10I3U0C)
6rSZZ-A-TIN sseiq yeaen 39119y
£C6ET~A-"TIN ‘1addoo-T1axotu ‘1o93s XOBUD JUDA
paaoadde se PUTISTEI-UOTSOTI0D
‘ubtsap buijeas 3jos ! 19)otu-aaddoo SUIT-UT pue 3IJTT %O3YD
FEEYL~A-T1IW |’ @zZUoag-umutunye ‘azuoag JJO-3nYys oTeWOINy
_ Aotte
paaoxdde sy 1@3°otu-aaddoo gg-0f M01q JEW
spus burptem Iaddoo-~-T1a)o1u ’1993s
308XTP a0 buy3sysaa-uoysoiaod
¥88SBELT-0T8 ! 1932 TU-339ddoD
buymeza yjm L{89ZT-A~TINW |'9zuOIq-umutumie ‘szucag (1-1-4 @30u 3938) {req
JIOURPIOOOR UT
spu® uotun buyprom . 8s3YduyY p/1-1
$SUQTIDBUUOD pugy 601FZ-A~TIR azuolq-umuiumiy ybnoayy p/1 ‘aybue purg agoln SOATRA
. POt X0 9Tg-dl
opeab ‘z1g-v WISY 19938
. I0 I 8d&3 ‘pyIT-d-TIW bUT3ISTISaI-U0IS0I10)
S-1-4 pue Aotte
Z-1-d 930U 9eg I 9dA3 ‘QZp9T-1-TIW 19%2Tu-x9ddod pg-0¢ S89TWRag adyg
sy IvWaY sjuswnoop atqeayddy Tevasien sadk], wely
9-1-4 puw
£-1-d4 ‘Z-1-d
5930uU 395 0SI . 0009 uaboa3Ju pue ayy 1-d
d s93ixbap bysd dnoxb pue
syIewoy 2anjeasduay danssaad 83DTAIDS Kiobebe)
onuTXeR ubysaq

F-1.1



MIL-STD-438E (SHIPS)

15 May 1973

11 adi3 ‘z69gZ-9-TIN

butx ,0.

s39)seH

unx adrd o3 papiaM

paaoxdde sy

19)otu-a1addoo gg-0¢
I0 poE 30 91E ‘T993s
HUTISTSBI-UOTSOII0D

539TINO HBUTPTaM IIng IO 3I}O08

9=-T-d 930U 90§

P88SBET-018 bButmeaq

vog 10

9T ‘£9.-S-0D0 ‘1993s
butT3ISTSaI-UOTSOXIA0D
10 9ZLST-D-TIW
‘19xdoTU-13ddod pabiog

suotun

9ZLST~-O-TIW ‘AoTye
193%otu-aaddod pog 0

Downloaded from http://www.everyspec.com

———— 6°97d ISNV |9T€dM opeab ‘gop-¥ WISV ssafweas ‘HuypTam 3ang | (p,3uod) SHUTIITY
s)yIewdY s3uaundop atqeotiddy 1etasley sadAyL uajx
9~-1-d pue
€-1-4 ‘Z-1-d :

§330U 89S 0ST 0009 uaboxjtu pue ay¥ | (p,3uU0d) I-d
d saaxbap . bisd dnoab pue

s)aeway 2anjexadway sanssaad §901A19S Kaobaze)d
umutxen ubysaq

F-1.2




Downloaded from http://www.everyspec.com

MIL-STD-438E (SHIPS)
15 May 1973

NOTES TC CATEGORY AND GROUP F-1:

F-1-1
F-1-2

F-1-3

F-1-4

F-1-5

F-1-6

Ball valve may be polytetrachlorofluorcethylene coated where required to meet
torque limitations of MIL-V-22687,

MBT blow piping/fittings outboard of the blow valve, all air bank and external
charging connections piping/fittings and valves outboard of the pressure hull
and all pressuzized air bank drain lines and components shall be copper-nickel
alloy. Valves in the foregoing shall be copper-nickel or nickel-copper.

All lubricants shall be of an approved type as listed in the NAVSHIPS technical
manual.

Naval brass shall not be used as a pressure housing material for valves in the
MBT blow piping or other applications where valves may be subjected to sea
water.

Thickness of corrosion-resisting pipe in sizes 1-1/2 inches and above shall be
calculated. Schedule thicknesses in these sizes shall not be used.

The following connections shall be in accordance with Drawing 845-2444527, All
union connections from inlet of the emergency blow valve to the hull valves
including cross connect piping, pressure side of all drain valves and normally
closed valve or check valve, if installed.

Quiet design pressure reducing manifolds shall, in addition to meeting the
requirements of MIL~-V-24272, be in accordance with the following:

(a) Structureborne noise levels shall not exceed those levels required by
the specifications applicable to the ship in which the valve is to be
installed. Each size of a basic design pressure reducing manifold
shall be procured and structureborne noise tested by NSRDC, Annapolis.

(b) Each basic design shall be tested for not less than 2 hours actual flow
operation with no signs of instability or any other unsatisfactory or
out of specification operation NSRDL, Annapolis shall conduct flow
operation testing on basic design.

(¢} The quiet air reducing manifold purchase specification and vendor
valve assembly drawings shall be submitted for - NAVSHIPS approval.
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. NOTES TO CATEGORY AND GROUP F-3:

F-3-1 Copper-nickel tubing in od sizes is acceptable, pro-
viding it otherwise conforms with the applicable
requirements of MIL-T-16420.

F-3-2 Quiet design pressure reducing manifolds shall, in
addition to meeting the requirements of MIL-V-24272,
be in accordance with the following:

(a) Structureborne noise levels shall not exceed
those levels required by the specifications
applicable to the Shlp in which the valve is to
be installed. Each size of a basic design
pressure reducing manifold shall be procured
and structureborne noise tested by NSRDC,
Annapolis.,

(b) Each basic design shall be tested for not less
than 2 hours actual flow operation with no -
signs of instability or any other unsatisfactory
or out of specification operation. NSRDL,
Annapolis shall conduct flow operation testing
on basic deSign.

(c) The quiet air reducing manifold purchase
specification and vendor valve assembly

. drawings shall be submitted for NAVSHIPS
approval.
F-3-3 For new designs, nitrogen systems subject to pressures

greater than 400 psi shall not be brazed. .
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NOTE TO CATEGORY AND GROUP F-4:

F-4-1 Quiet design pressure reducing manifolds shall, in
addition to meeting the requirements of MIL-V-24272,
be in accordance with the following:

(a) Structureborne noise levels shall not exceed
those levels required by the spec1f1cations
applicable to the Shlp in which the valve is to
be installed. Each size of a basic design
pressure reducing manifold shall be procured
and structureborne noise tested by NSRDC,
Annapolis.

(b) Each basic design shall be tested for not less
than 2 hours actual flow operation with no '
'signs of instability or any other unsatisfactory
or out of specification operation. NSRDL,
Annapolis shall conduct flow operation testing
on basic design.

(c) The quiet air reducing manifold purchase
specification and vendor valve assembly
drawings shall be submitted for NAVSHIPS
approval.
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MIL-STD-438E (SHIPS)
15 May 1973

CATEGORIES WITH LATEST DATE OF ISSUE

(when any category or general note is modified this record will be corrected and

reissued to indicate the latest date of issue of that category.)l/

Category and group Service

General notes

A-2

w >
1 [ ]
S

voonow
LI

]
HFNEREJYOOM AR WN WR NN

: ‘;l :'r: Z}:G')C;)"l"]'ﬂ’l'l"]"]"’l gt

U
N - N [ o N

o ZD'!N [T

Steam and hxgh pressure steam drains; feed water (400 to 1100
psig, 775°F) 600 to 1300 psig, 275°F)

Steam, low pressure steam drains (165 psig, 400°F)

Low pressure steam drains, condensate, and other freah water
services (165 psig, 300°F)

Battery fresh water (100 psig, 120°F)

Sea water )

Sea water (100 psig, 150°F) :

0il systems (other than hydraulic) (151 to 1000 psig, 180°F)

Oil systems (other than hydraulic) (150 psig, 180°F)

Hydraulic service, inside pressure hull (3000 psig, 180°F)

Hydraulic service, outside pressure hull (3000 psig, 160°F)

Low pressure hydraulic systems inside pressure hull (including
return lines) (700 psig, 180°F)

Air and nitrogen (6000 psig, 150°F)

Air, nitrogen and helium (3000 psig, 150°F)

Air, and nitrogen (1500 psig, 150°F)

Air and nitrogen (400 psig, 150°F)

Control air, air and nitrogen (100 psig, 150°F)

Salvage air inboard of hull valves (50 psig, 100°F)

Battery electrolyte agitation (50 psig, 100°F)

Diesel engine exhaust {inboard), (30 psig, 1000°F)

Diesel engine exhaust (outboard) (free flood, 400°F)

Ventilation exhaust and low pressure blow (inboard)

(20 psig, ambient)

Low pressure blow (outboard) (internal: 20 psig, externals:
see applicable ship specifications; ambient)

Refrigeration plants (R-12), refrxgerant, (2 inches vacuum
to 125 psig, 30° to 250°F)

Refrigerant pszng, refrigerants R-11 and R-114 (30 inches
vacuum to 50 psig, 30° to 250°F)

Oxygen and hydrogen (3000 psig, ambient)

Oxygen (100 psig, ambient)

. Electronic and auxiliary fresh water cooling systems;

heating and cooling system for missile tube (100 psig, 150°F)
Vents-reduction gear (50 psig, 180°F)

15
15

.15

15

15
15

Date

May

May
May
May
May
May
May
May
May
May
May

May
May
May
May
May
May
May
May
May
May

May.
May
May
May
May
May

May
May

1973

1973
1973

1973
1973
1973
1873
1973
1973
1973
1973

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973

1973
1973
1973
1973
1973
1973

1973
1973

(Copies of specifications, standards, drawings, and publications required by supplxers
in connection with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)

I: Complete cross referenced index of categories and groups on pages v through xiv should
be used to locate the desired information.

Preparing activity:

Navy - SH

(Project 4730- N269)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL OMB Approval

INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will help achieve procure-
ment of suitable products at reasonable cost and minimum delay, or will otherwise enhance use of the document,
DoD contractors, government activities, or manufacturers/ vendors who are prospective suppliers of the product
are invited to submit comments to the govemment. Fold on lines on reverse side, staple in corner, and send to
preparing activity. Comments submitted on this form do not constitute or imply authorization to waive any
portion of the referenced document(s) or to amend contractual requirements. Attach any pertinent date which
may be of use in improving this document. If there are additional papers, attach to form and place both in an
envelope addressed to preparing sctivity.

DOCUMENT IDENTIFIER AND TITLE

NAME OF ORGANIZATION AND ADDRESS . CONTRACT NUMBER

MATERIAL PROCURED UNDER A

CJ OIRECT GOVERNMENT CONTRACT [] SUBCONTRACT

1. HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

8. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

3. IS THE DOCUMENT RESTR!CT!V_E?
3 ves ] wo (1t ““Yes*, in what way?)

4. REMARKS
SUBMITTED BY (Printed or typed name and addrese - Optional) TELEPHONE NO.
DATE
FORM y S/N 0102-014+1802
REPLACES EDITION OF t JAN 08 WHICH MAY BE USED

VJAN 72



