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This specification is approved for use by all Departments and
Agencies of the Department of Defense.
1. SCOPE
1.1 Scope. This specification covers 50, 100, 150, 250 and 400 pound
silver brazing bronze pipe and bulkhead flanges for use with water, oll, gas
or steam service not tc exceed 425 degrees Fahrenheit (°F),
1.2 Classificaticn. The flanges shall be of the following types, classes,
sizes and ratings as specified (gee 6.2):

1.2.1 Types. Flanges shall be cf the following types:

Type PR - With preinserted rings of silver brazing alloy.
Type EF - Without preinseried rings (end or face feed type).
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Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document shculd be addressed to:
Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, DC 20362 by using the self-~addressed Standardizaticn Doccument

Imprcvement Prcpcsal (DD Form 1426) appearing at the end of this document or
by letter.
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TABLE I. Classes, sizes and ratings.

Classes NPS Ratings Applicable tables
(inches)
Plain
50 pounds 14 to 40, inclusive 50 Lb/in? at 150°F | VI, XVII, XXI
150 pounds 1/4 to 12, inclusive | 150 1b/in2 150°F | VIT, VITI, XVIIT,

XIX, XXII, XXIII
100 1b/in? at 425°F | XXII, XXITI

250 pounds  |1/4 to 12, inclusive | 250 Lb/inZ at 150°F | XI, XII, XVILI, XX
150 lb/ini at 425°F XXIV, XXV

400 pounds 1/4 to 10, inclusive | 400 1b/in< at 150°F | XIII, XIV, XVIII, XIX
200 1b/in? at 425°F | XXVI, XXVII

Bulkhead:
100 pounds 1/4 to 12, inclusive | 100 1b/in? at 425°F | IX, X, XVIII, XIX
400 pounds 1/4 to 10, inclusive 400 Lb/in? at 150°F XV, XVI, XXVI, XXVII
200 1b/in? at 425°F
Brazing rings:
50 pounds i4 to 40, inclusive -— - XXVIII
100, 150, 1/4 to 12, inclusive - - - XXIX
250 and
400 pounds

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the
following specifications and standards cf the issue listed in that issue of the
Department of Defense Index of Specifications and Standards (DcDISS) specified
in the solfcitation form a part of this specificaticn to the extent specified
herein.

SPECIFICATIONS

FEDERAL
QQ-B-654 - Brazing Allcys, Silver.
QQ-C-390 = Copper Alloy Castings (Including Cast Bar)
MILITARY
MIL-V-3 - Valves, Fittings, and Flanges (except for Systems
Indicated herein), Packaging of.
MIL-B-16541 - Brounze, Valve: Castings.
STANDARDS
TLENDEDAT
CLULn™AL
FED-STD-151 - Metals, Test Methods.
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MIL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes.

(Copies of specifications and standards required by contractors in connection
with specific acquisition functions should be obtained from the coatracting
activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. The issues of the document which

~nTOOQ o A

is indicated as DoD adopted shall De the issue listedin £hé current DoDISS and

- & PR,

Y TE oV d LY
the supplem nt tnerecto, 11 d4dpplicabie.

STANDARDS INSTITUTE (ANSI)-

TONAL STANDARDS INSTITUTE (A
ANST B46.1 - Surface Texture Surface Roughness Waviness and lay.
(DoD adopted)

(Application for copiles should be addressed to the American National
Standards Institute, Inc., 1430 Broadway, New York, NY 10018.)

ASTM

(o]
cr
|
w

(Application for copies should be addressed to ASTM, 1916 Race Street,
Philadelphia, PA 19103.)

(Industry association specifications and standards are generally available
for reference from libraries. They are also distributed among technical groups
and using Federal agencies.)

2.3 Order of precedence. In the eveut of a conflict hetween the text of
this specification and the references cited herein, the text of this specification
shall take precedence.

3. REQUIREMENTS

3.1 Chemical composition. Unless otherwise specified in the contract or
order (see 6.2), the chemical composition of flanges shall be as specified in
table Il, or as specified in QQ-C-390 Alloy No. 922, MIL-B-16541, or ASTM B 6l.

TABLE I1. Chemical composition.
Copper Tin Zinc Lead .Iron Nickel Phosphorus
(max) (max) (max)
Percent Percent Percent Percent Percent Percent Percent
86.0 - 89.0} 5.5 - 6.5 3.0 - 5.0 1.0 - 2.0 0.25 1.00 0.05

1 i rxXi1 fent “©01 nan COANTI OY wnaarn
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3.2 Recovered materials. Unless otherwise specified herein, all equip-
ment, material, and articles incorporated in the products covered by this speci-

z

fication shall be new and shall be fabricated using materials produced from
i X

recovered materials to the maximum extent practicable without jeopardizing the
inrandad n1ca Tha torm "ramavnrad matardale™ maona mmabtomd ala cobhid ab oo b~
AL cuIucyu udc. i1liT LT u LTLUVCLTCU wWwacLcTiiald acalls udielildld willCll llave oecll
collected or recovered from e0lid wacte and ranracecced tn harame a canrece nf
B o 2 S VY AV LI LV A = - ~ LA v [=A VAR NP SRV WOI vo [~ RS2V} L‘-PLV\—LOOCU -V (S L= Vuic (=3 oUVUL LT vi
raw materials, as opposed to virgin raw materials. None of the above shall be
interpreted to mean that the use of used or rebuilt products is allowed under

this specification unless otherwise specifically specified.

3.3 Type PR, with preinserted rings of silver brazing alloy.

3.3.1 Type PR flanges are grooved for preinsert rings of silver brazing

. The insert rings shall not be installed in the flange groove by the
actor. These x;anges may be Supplxeu without the silver brazing rings,
ich case they shall be ordered separately, or with the rings separately
packaged and furnished with the parent component for installation in the groove

rFeLnrasclC a0 LU aniel Wil poiThniL LLUApULCUL iSLaLiBGL AVl Al Lat miUVT

prior to brazing (see 6.2). The preinserted silver brazing rings shall be of

a design to fill the groove shown on figure 1, the minimum internal diameter of
which shall be not less than the bore of the hub as shown on diameter "S" of
figures 2 and 3. Unless otherwise specified in the contract or order (see 6.2),
the silver brazing alloy used shall conform to BCuP-5 of QQ-B-654. Machining
details shall be in accordance with tables XXVIIT and XXIX. Dimensions noted

1 JURY Y ~ ey

on figures 1 through 3 shall be as specified in tables VI through XXVIIi.

3.3.2 The fh‘(nnost wall Caused by machinineg the groove ghall be not less
............ e wa Yy @machining tne groecve snhald de ngt 1ess
than one-fourth the difference between dimensions "E” and "S" as shown on

£ 3 .
figures 2 and 3.

3.4 Type EF, without preinserted rings (end or face feed type). Type EF
flanges shall be chamfered at the outer end of socket a distance of 1/32 inch
and at an angle of about 45 degrees with the axis at the socket.

1 g Mo mbed o3

Jed L 188 |8 l‘-’:.

3.5.1 Flange finish. The machined surface finish of gasket mating surfaces
on the flanges shall be in accordance with ANSI B46.1 and as follow

(a) For flanges of a nominal size of 12 inches or less, a finish with
a clrcular lay (concentric) of 500 to 1000 roughness or (spiral)
125 to 500 produced by machining 30 to 80 serrations of uniform
depth per inch of face width.

{b) For flanges over a nominal size of 12 inches, the requirements
~aleal | WP T = =L 11 b ON A cmm b ! o mmn mmm feamb A F
SnairiL 0D tne SsSame EKLCPL (A ldL Z1 LO OU s€ILtdiLlOlls pel iLncil vt
face width may be used.

Unless otherwise specified (see 6.2), flanges shall have the bore of the hub
and the waterway (diameters “S" and "T" as shown on figures 2 and 3) machined
with a finish of 125 or better. Flanges need not be finished on the rim,
provided that they are cast smooth and true. The remaining external surfaces
shall not be finished except for bolt hole spot facing.

Py
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Detail dimensions of groove for preinserted ring of

FIGURE 1.
silver brazing alloy.
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FIGURE 2. Detail dimensions of plain flanges.
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NOTE: To be used only when bulkhead joint
is required to be furnished.
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3.5.2 Flange drilling. Unless ctherwise specified (see 6.2), flanges
shall be drilled. Only the flange joint drilling shall be furnished unless
bulkhead joint drilling (fcor bulkhead flanges) 1is specified and lcocated in
relation to the flange joint drilling in the contract or order (see 6.2).
Flanges shall be spot faced on the back parallel to the face of the flange for
the bolt-heads and nuts. The spot face shall nct cut mcre than 1/32 inch belcow
the minimum flange thickness. Eccentricity of the spot face diameter with the
bolt hole shall be limited to provide sufficient facing for the bclt head and
nut used in the jolnt assembly. Cutting intc the hub of the flanges by spct
facing shall be avoided. Diameters for spot facing shall be in accordance with
table III. The number and size of holes shall conform tc Lhe applicable tables
specified herein according to the classificaticon of the flanges furnished.

3.6 Dimensions.

3.6.1

TABLE III. Spot facing.
Spot facing
Bolt minimum
size inches
1/2 1.12
5/8 1.37
3/4 1.56
778 1.78
1 2.03
1-1/8 W21
1-17/4 2.473

specified herein, the chamfer shall be included.

3.6.2

and tables specified herein.

306.3

Tolerances.

the flanges shall be as shown in table 1IV.

In measuring the depth ¢f the socket in all the applicable tables
Flange dimensicns shall be in acccrdance with the applicable figures

Unless ctherwise specified herein, the tclerances for

TABLE IV. Toclerances.

NPS W X T S 0
Inches Inch Inch Inch Inch Inch
1-1/4 and under + 1/16 1.1/16 + 0.010 + 0.003 + 0.000

- .000 - 031
1-1/2 to 2 + 1/16 + 1/16 + 0.010 + .005 + .000
- 'OOO - -031
2-1/2 to 12 + 1/16 + 1/16 + 0.010 + .007 + .000
- .000 ~ 047




MAal Nl 1D DELHlLLEU UILLY Ul LI11Y 1 3 U1l

Downloaded from http://www.everyspec.com

MIL-F-20042D

3.7 Marking. The size, pressure ("50", "100", "1507, "250", or "4007)
and "WOG" shall be cast in raised figures and letters or stamped cr engraved
on the rim of ail flanges for identification. The figures and leiters shatl
be approximately 3/16 to 1/2 inch high, depending on the size of the flange.

3.8 Workmanship. Flanges shall be sound, smoothly ccred, Lrue to form,
uniform in texture and free from cold shuts,; pcrosity, or any other defects
which may affect their serviceability. They shall be thoroughly cleaned, bhoth
inside and outside, and all fins and rcughness that are nct well rouunded shall

be blended.
4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection.
Ltact or purchase order, the contract
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fac nspecticn requirements
fied herein, unless disap roved bv Lhe Government. The CovernmenL reserves
right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary tc assure supplies and services
conform tc prescribed requirements,

~-®n
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o

4.1.1 Inspecticn system. The contractor shall provide and maintain an
inspection system as specified in the contract cr crder (see $.2).

2 Nas
L

4, uality conformance inspection. Quality conformance inspecticn shall
/
consist of the examinaticn of 4.3 and tests 4.4.1 through 4.4.3.

4.2.1 Lot. Flanges of the same type, class, size and ratLing presented at
one Lime shall be considered a lot for purpcses of sampling and inspecticn.

4.2.2 Sampling for visual and dimensicnal examinaticn. Sample flanges
shall be selected at randocm from each lct of ccmpletely finished flanges 1in
accordance with MIL~STD-105 at inspection level II1 for the examinaticn specified

in 4.3. The acceptable quaiity level {AQL) shalil be 1.5 pecrcent defectiive for
major defects and 4.0 percent defective for mincr defects.
4.2.3 Sampling for hydrostatic pressure leakage test. mple flanges

wiLh MIL—STD~105 at inspecticn level II for the hydrostatic'pressure leakage
test specified in 4.4.1. The AQL shall be 1.0 percent defective.

4.2.4 Sampling for chemical analysis. Samples fcr chemical analysis
shall be taken from one or more flanges selected from each melt from which the
lot cffered was cast, for the analysis specified in 4.4.3.

4.3 Examination. Each of the sample flanges selected in accordance with
4.2.2 shall he examined t¢ verify compliance with all Lhe require”ents cf this
specification not involving tests. Examination shall be conducted as specified
in table V. Any flange in the sample cocntaining cne or mere defecLs shall be

rejected, and if the number cf defective flanges in any sample exceeds the
acceptable number fcr that sample, the loL represented by the sample shall be
rejected.

Llalnves ol LIl TUI Yeu 1ilLeyYylial Daud Uil
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TABLE V. Classificaticn of defects.

Categories Defects
Critical: None defined.
Major:
101 Type, class, size and rating nct as specified.
102 Material not as specified.
103 Flanges nct scund, smoothly corded, true to form, uni-

form in texture, not free from cold shuts and porosity.

1N/ Ll anadnac enrfara [([({ntarnal and avtarnal)l nat thamaccahl

VA i14aiigcso SuLiLavc \dliLTLilAdd ailu TALCLIIaLd) HuL LllULUUSllL]
cleaned, fins and rcughness ngt removed.

105 Brazing ring (if specified) missing or not as specified.

106 Sccket not smocth,

107 E Sccket dimensions not as specified.

1NN TYanun Aimancilcne net st n trloneramArne annns fiaAd

1\ T Lt - LAl iuiloAvilo LRV WA Ltidtn LuiLlCTianivco DPC\_LLLC\JQ

Minor:

201 Ends (other than preinserted ring type) not chamfered
as specified.

202 Marking not cast, c¢r stamped incorrect, or illegible.

4.4 Tests.

4.4.1 Hydrostatic pressure leakage test. Each sample flange in acccrdance
with 4.2.3 shall be subjected tc a hydrostatic pressure l=1/2 times the working
pressure for ] minute. Under the hydrostatic pressure, the fitting shall not

leak water, or sweatl at any part cof the surface.

A o Ta -~ Elaman obhall Wo & o = =

“ o i JJLC:QULC .L!:dl\d5c LEOL . Laclil 1Lia 15!: Slldll DT LEDL er
rr with crancude at 1NN AritnAdAe mor cnannara inecrh |k/;n2\ (mrminmal) al¢r nraccnira
L Wit S8apsuls at vy pounds per sguAarle 1nta (a0/40%, \ndminai, air pressure
(85 Ib/in2 minimum) fcr 5 to 10 seconds. No leakage is allowed.

4.4.3 Chemical analysis. Samples selected for chemical analysis as
specified in 4.2.4 shall be tested in accordance with methceds 111 or 112 of
FED~STD-151 to determine conformance with the requirements specified in 3.1.
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4,5 1Inspection of packaging. Sample packages and packs, and the inspec—
tion of the preservation-packaging, packing and marking for shipment and stcrage
shall be in acccrdance with the requirements c¢f section 5 and the documents
specified therein.

5. PACKAGING

T4l ) PR Y ~ .
(The preparation for delivery requirements specified herein apply only for
direct Government acquisiticn,)

5.1 Preservation-packaging and packing. Flanges shall be preserved-
packaged level A or C and packed level A, B or C as specified (see 6.2) in
accordance with MIL-V-3,

5.1.1 Talc and talcum and soapstone. Talc and talcum and soapstone
used in the packaging process c¢f flanges shall be free of asbestcs.

5.1.2 Cushioning, filler, dunnage and wrapping materials.

5.1.2.1 Level A preservation-packaging and levels A and B packing. Use
cf all types of loose-fill materials for packaging and packing applications such
as cushiconing, filler or dunnage is prohibited for flanges d ed for shipboard
installaticn and stowage.

5.1.2.2 Level C preservation—packaging and packing. When loose-fill type
materials are used for packaging and packing applications such as cushioning,
filler and dunnage, all containers (unit, intermediate and shipping) shall be
marked or labeiled with the focllowing information:

“OAIITT N
wvAauv il il Il‘

Contents cushicned etc. with loose-fill material.
Not to be taken abcard ship.

Remove and discard lcose-fill material.

1f required, recushion with cellulosic material, bound fiber,

fiberboard or transparent flexible cellular material.”

5. .3 Cushioning. Cushicning, filler, dunnage and wrapping materials
selected whenevef available, shall exhibit improved performance for resistance
to fire.

5.2 Marking. In addition to any special marking required (see 6.2),
interior packages and extericr shipping containers shall be marked in accordance

with MIL-v-3.
6. NOTES

6.1 Intended use. The installation of these flanges is intended tc be

accomplished by silver brazing withcut exceeding a temperature cf 1500°F. The
fittings are intended fcr use with the fcllowing cr their equivalent commercial
plpe standards:



Downloaded from http://www.everyspec.com

MIL=F=20042D
Material Specification
Copper tube MIL~T-24107
Copper nickel tube MIL-T-16420
Brass tube MIL-T-20168
Nickel copper alloy tube MIL-T-1368
6.2 Ordering data. Acquisition documents should specify the following:

(a) Title, number and date of thisg specificaticon.
(b) Type, class, size and ratings required (see 1.2).

(c) 1If chemical composition is other than specified (see 3.1).
(d) When brazing rings are to be furnished with the flanges

(see 3.3.1).
(e) 1If silver brazing rings are other than specified (see 3.3.1).
(f) 1I1f flange finish is other than specified (see 3.5.1).
£\ [ 3 ~ -~

(g) wnen rLanges are tc be undrilied \see 3.5. Z).

(h) WwWhen bulkhead joint drilling is required and the location
(gee 3.5.72).

NPT Jesel g e

(1) 1Inspection system in accordance with MIL-1-45208 (see 4.1.1).

(3) 1Levels of preservation-packaging and packing required (see 5.1).

(k) Special marking (see 5.2).

(1) Bore diameters when 400 1b/in2 flanges are ocdered (see tables
XIII through XVI).

6.3 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previocus issue, due to the extensiveness
of the changes.

Custodians: Preparing activity:
Army - ME Navy - SH
Navy -~ SH (Project 4730-0575)
Review activity:
DLA - CS
User activity:
Navy - 0S

10
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TABLE VI. Plain flanges, 50—-pound.
(See figure 2)
NPS A D E S T v wl/ | Radius
(min) (min) (min) (min)

Inches | Inches Inches Inches Inches | Inches| Inches Inches Inch
14 3/4 19-1/8 14-13/16 | 14,188 14 1-3/16 1-15/16 1/2
16 3/4 21-3/16 16~15/16 | 16.212 16 1-3/16 1-15/16 1/2
18 7/8 23-1/4 19 18.238 18 1-3/16 2-1/16 1/2
20 7/8 25-13/16 | 21-1/16 20.262 20 1-3/16 2-1/6 1/2
22 7/8 27-7/8 23-1/4 22.292 22 1-5/16 2=3/16 9/16
24 I 30 25-5/16 24.316 24 1-5/16 2-5/16 9/16
26 1 32=9/16 27=3/8 26.342 26 1=5/16 2-5/16 9/16
28 1 34-11/161 29-1/2 28.366 28 1-3/8 2-3/8 5/8
30 1-1/8 36-13/16 | 31-5/8 30.392 30 1-7/16 2-9/16 5/8
32 1-1/8 39 33-3/4 32.420 32 1-1/2 2-3/8 5/8
34 1-1/8 41 35-3/4 34.446 34 1-5/8 2-3/4 11/16
36 1-1/4 43-7/8 37-7/8 36.470 36 1-11/16 2-7/8 11/16
38 1-1/4 46-1/8 40 38.496 38 1-3/4 3 11/16
40 1-1/4 48-1/8 42 40.520 40 1-13/16 3 3/4

Y/ ¥cr tolerance see 3.6.3.

Il
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MIL-F-20042D
TABLE XVI1I. Machining details for type PR, 50~pound flanges,
standard sizes. (See figure 1)
NPS ol/

Minimum Maximum Minimum Maximum

Inches Inch Inch Inch Inches Inches
14 0.395 0.398 0.408 14.366 14.386
14 208 2Q0Q LNQ 14£4 200 14 /1N
140 «eJ7) * 70 [ AVES] 40 e TV 1OV e 1 U/
18 .395 .398 408 18.416 18.436
20 . 395 .398 .408 20.440 20.460
22 457 .398 408 22.506 22.526
24 457 .398 .408 24.530 24.550
26 457 .398 .408 26.556 26.576
28 .488 .398 .408 28.580 28.600
30 .520 .398 .408 30.606 30.626
32 .551 .398 408 32.634 32.654
34 .613 .398 408 34.660 34.680
2L L/ & 2Q0a /.NQ b4 £ 0/ 2L TN/
20 e U4 ¢« JJO [RaAVi6] 2D 004 IO« /US4
38 .676 .398 408 38.710 38.730
40 .707 398 <408 40.734 40.754

l/ For tolerance see 3.6.3.
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Machining details for type PR, 100, 150, 250 and 400

pound flanges, standard sizes. (See figure 1)

NPS 0.D. al/ N M
Minimum Maxioum Minimum Maximum
Inches | --Inches Inch Inch Inch Inches Inches
1/4 0.540 0.100 0.068 0.078 0.614 0.639
3/8 675 117 .083 .093 .764 .784
/2 -840 149 .083 .093 .929 949
3/4 1.050 154 .099 .108 1.15% 1.179
1 1.315 154 .130 140 1.424 1.444
1-1/4 1.660 .185 .130 140 1.769 1.789
1-1/2 1.900 .217 .192 .202 2.011 2.031
2 2.375 .232 .192 .202 2.486 2.506
2-1/2 2.875 217 .192 .202 2.988 3.008
3 3.500 .185 .255 265 3.613 3.633
3-1/2 4,000 217 255 .265 4.113 4.133
q/é N f‘??? 217 255 .265 4.673 4.693
£4-1/2 5.000 217 .255 .265 5.173 5.193
5 5.563 217 .255 .265 5.736 5.756
2/5-1/2 6.125 .248 .255 .265 6.298 6.318
6 6.625 .248 .255 .265 6.798 6.818
2/ 7.625 247 .320 330 7.798 7.818
8 8.625 .270 .398 408 8.798 8.818
2/9 9.625 .301 .398 .408 9.798 9.818
10 10.750 .333 .398 .408 10.923 10.943
272711 11.750 .364 .398 .408 11.963 11.983
2712 12.750 426 .398 408 12.963 12.983
i/ For tolerance see 3.6.3.
2/ Not for 250# flange
3/ Not for 400# fiange.

[ g

(%)
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TABLE XIX. Machining details for type PR, 100, 150 and 400 pound flanges,
speclal sizes.
(Noct toc be used for new construction.)

(See figure 1)
NPS 0.D. ol/ N M

Minimum Maximum Minimum Maximum
Inches Inches Inch Inch Inch Inches Inches
h-1/2 7.125 0.247 0.320 0.330 7.298 7.318
7-1/2 8.125 .278 .320 .330 8.298 8.318
8-1/2 9.125 .301 .398 .408 9,298 9.318
9-1/2 10.250 .333 .398 .408 10.423 10.443

l/ For tclerance see 3.6.3.

TABLE XX. Machining details for type PR, 250-pound flanges, special sizes.
(Not tu be used for new ccnstructicn.)
(See figure 1)
NPS 0.D. ol/ N

Minimum Maximum Minimum Maximum
Inches Inches Inch Inch Inch Inches Inches
4-1/2 5.000 0.217 0.255 0.265 5.173 5.193
7 7.625 247 .320 .330 7.798 7.818
9 9.625 301 .398 408 9,798 5.818
1/ one tolerance see 3.6.3
—-— rus TLuicCh HILT Qe U s e
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TABLE XXI. Drilling dimensions, 50-pcund flanges.
(See figure 2)

Flange joint

NPS Number cf Diameter of Pitch circle Pitch
holes holes P.C. cord
Inches Inches Inches Inches
14 19 15/16 17-3/8 2.86
16 20 15/16 19-7/16 3.04
18 22 15/16 21-i/2 3.06
20 24 1-1/16 23-13/16 3.11
22 26 1=1/16 25=7/8 3.12
24 28 1-1/16 28 3.13
26 30 1-3/16 30-5/16 3.17
28 32 1-3/16 32-7/16 3.18
30 35 1=3/16 34-9/16 3.10
32 36 1-3/16 36-3/4 3.20
34 36 1-3/16 38-3/4 3.38
I6—F+—— 36 1-5/16 41-3/8 3.61
38 36 1-5/16 43-5/8 3.80
40 36 1-5/16 45-5/8 3.98

25
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TABLE XXII. Drilling dimensions, 150-pound flanges, standard sizes.
(See figures 2 and 3)

Flange joint Bulkhead jocint
Number| Diam- | Pitch l Number| Diam- | Pitch |
NPS 6.D of eter c¢f| circle Pitch of eter of | circle i Pitch
holes |holes P.C. cord holes |holes P.C. cord
Inches | Inches Inch 3 Inches Inches Inch Inches Inches
1/4 0.540 3 9/16 2-1/8 1.84 6 9/16 4-7(8 2.44
3/8 .675 3 9/16 2-1/4 1.95 | 6 9/16 4=15/16 2.47
1/2 . 840 3 9/16 2-7/16 2.11 6 9/16 5-1/16 2.53
3/4 1.050 4 9/16 2-11/16 1.90 8 §/16 5~5/16 2.03
1 1.315 4 §/16 3-1/8 2.21 8 9/16 5-3/4 2.20
1-1/4 1.660 4 9/16 3-3/8 2.39 8 9/16 6 2.30
1-1/2 1.900 6 9/16 3-15/16 1.97 8 9/16 6-9/16 2:51
2 2.375 6 9/16 4-7/16 2.22 10 9/16 7-1/16 2.18
2-1/2 2.875 6 9/16 5 2.50 10 9/16 7-5/8 2.36
3 3.500 8 9/16 5-1/2 2.10 10 9/16 8-1/8 2.51
3-1/2 4,000 8 9/16 6-1/16 2.32 10 9/16 8-11/16 2.68
4 4.500 8 9/16 6-9/16 2.51 12 9/16 9-3/16 2.38
4-1/2 5.000 10 9/16 7-1/16 2.18 12 9/16 9-11/16 2.51
5 5.563 10 11/16 7-13/16 2.41 12 11/16 10~-15/16 2.83
5-1/2 6.125 10 11/16 8-5/16 2.57 12 11/16 11-7/16 2.96
6 6.625 12 11/16 8-7/8 2.30 12 11/16 12 3.11
7 7.625 12 11/16 10 2.59 14 11/16 13-3/16 2.93
8 8.625 14 11/16 11-1/16 2.46 14 11/16 14=1/4 3.17
9 i 9.625 14 13/16 12-3/8 2.75 14 13/16 16-9/16 3.69
10 10.750 15 13/16 13-7/16 2.79 16 13/16 17-5/8 3.44
11 11.750 16 13/16 15 2.93 16 13/16 19-1/4 3.75
12 12.750 18 13/16 16-1/16 2.79 18 13/16 20~1/4 3.51
TABLE XXIII. Drilling dimensions, 150-pound flanges, special sizes
(See figures 2 and 3)
Flange jcint Bulkhead jocint
)i
Number| Diam=- Pitch Number! Diam- Pitch
NPS 0.D. cf eter of | clrcle Pitch of eter cf | circle Pitch
holes |hcles P.C. cord hcles [holes P.C. cord
Inches | Inches Inch Inches Inches Inch Inches Inches

6-1/2 7.125 12
7-1/2 8.125 12
8-1/2 9.125 14
9-1/2 | 10.250 14

11/16 9-3/8 2.43 14 11/16 |12-1/2 2.78
11/16 10-9/16 | 2.73 14 11/16 |13=3/4 3.06
11/16 11-5/8 | 2.59 14 i 11/16 |14=-13/16 | 3.29
13/16 12-15/16, 2.88 14 13/16 {17-1/8 3.81

26
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TABLE XXIV. Drilling dimensions, 250-pound flanges, standard sizes.
(See figures 2 and 3)

Y - - T
(7 ? Flange joint
i ; ! i
, | Pitch
| NPS 0.D. % Number of ' Diameter of | circle
i % holes holes ; P.C.
| ’ ;
| Inches . 1Iaches Inch . Inches
| | ; |
/6 | 0.540 3 ! 9/16 L 2-1/8
3/8 .675 3 { 9/16 : 2-1/4
1/2 -840 3 i 9/16 | 2-7/16
3/4 1.050 4 §/16 ! 2-11/16
1 i 1.315 4 9/16 ‘ 3-1/8
1-1/4 | 1.660 4 9/16 | 3-3/8
1=-1/2 1.900 6 9/16 3-15/16
2 2.375 6 11/16 4-7/16
2-1/2 2.875 | 6 11/16 5 |
3 3.500 8 11/16 5-1/2 '
3-1/2 4.000 8 11/16 6-1/16
4 4.500 8 11/16 6-9/16
b) 5.563 10 11/16 7-13/16
6 6.625 12 ii/ié 8-7/8
8 8.625 14 11716 11=-1/16
10 | 10.750 15 13/16 13-7/16
12 Jﬁ 12.750 18 13/16 16-1/16
TABLE XXV. Drilling dimensions, 250-pound flanges,
special sizes.
(See figures 2 and 3)
Flange jcint
Pitch
Number of Diameter of circle
NPS 0.D. holes holes P.C.
Inches Inches Inch Inches
4=-1/2 5.000 10 11/16 7-1/16
7 7.625 12 i1/16 10
9 5.625 14 13/16 12-3/8
27
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Drilling dimensions, 400-pound flanges, standard sizes.

(See figures 2 and 3)

[ !
! [ Flange jcint Bulkhead joint
| i T
| H '
| S 0.D. Num=- Dia- Pitch Num=- Dia=~ | Pitch
! ber cf | meter |circie ber of meter of circle [Pitch
! holes |of hcles| P.C. holes | holes |, P.C. |cord
Inches i{Inches Inches | Inches Inch i Inches |Inches
|
1/41 0.540] 3 9/16 | 2-5/8 | 2.27 8 9/16 | S5-1/2 | 2.10
3/8 .675 4 9/16 2=3/4 1.94 8 9/16 5-5/8 2.15
. 840 4 9/16 2-7/8 2.03 8 9/16 5=3/4 2.20
3/4] 1.050 4 9/16 3-3/16 2.25 8 9/16 6-1/8 2.34
1 1.315 5 11/16 | 3=3/4 2.20 8 9/16 6-7/8 | 2.63
1-1/4 | 1.660 5 11/16 4-1/16 2.39 10 9/16 7-~1/8 2.20
1=1/2 1.900 5 11/16 4-5/8 2.31 10 9/16 7=3/4 2.39
2 2.3758 7 11/16 5-3/16 2.25 10 11/16 + 8-3/4 2.70
2-1/2 1 2.875 8 13/16 6 2.30 10 11/16 I 9-7/8 3.05
3 3,500 8 13/16 6-9/16 2.51 10 11/16 10-3/8 3.21
3-1/2 1| 4.N00 9 13/16 7-1/8 2.44 12 11/16 11 2.85
4 4.500 9 13/16 7-11/16| 2.63 12 11/16 11-1/2 2.98
4-1/21 5.000 10 13/16 8-1/4 2.55 12 11/16 12-1/8 3.14
5 5.5613 il i3/i# B-13/1 2.48 12 11/16 i2-5/8 3.27
5-1/21 6.125 11 15/16 9-5/8 2.71 12 13/16 14 3.62
5 £.625 12 15/16 110-3/16 2.64 12 13/16 14-5/8 3.79
7 7.625 12 15/16 111-3/8 2.94 14 13/16 15-3/4 3.50
8 8.625 13 1-1/16 12-3/4 3.05 16 13/16 17-3/8 3.39
9 9.625 14 1-1/16 {13-7/8 3.09 16 13/16 18-1/2 3.61
10 10.750 15 1-1/16 |15 3.12 18 13/16 19-5/8 3.41
TABLE XXVII. Drilling dimensions, 400-pound flanges, special sizes.
(See figures 2 and 3)
Flange joint Bulkhead joint
0.D. Num=- Dia- Pitch Num- Dia- Pitch
ber of meter |circle ber of imeter of | circle | Pitch
holes |of holes| P.C. holes holes P.C. cord
Inches Inchies | Inches Inch Inches | Inches
7.125 12 15/16 110-13/16 14 13/16 15-1/4 3.39
8.125 12 1-1/16 [12-3/16 14 13/16 16-7/8 3.76
9.125 13 1-1/16 ;13=5/16 16 13/16 18 3.51
10.250 15 1-1/16 |14<7/16 16 13/16 19-1/8 3.73
28
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TABLE XXVIII. Dimensions of silver brazing ring for 50 pound flanges.

Nominal
pipe 9] K H F
size +0.003 +0.003 Minimum Maxiaoum
Inches Inch Inch Inches Inch Inch
14 0.096 0.391 14.386 0.073 0.266
16 0.096 0.391 16.410 0.073 0.266
18 0.096 0.391 18.436 0.073 0.266
20 0.096 0.391 20.460 0.073 0.266
22 0.115 0.351 22.526 0.073 0.302
24 G.115 0.391 24,550 G.073 0.302
26 0,118 0,391 26.578 0.073 0.302
28 0.115 0.391 28.600 0.073 0.302
30 0.115 0.391 30.626 0.073 0.302
32 0.115 0.391 32.654 0.073 0.302
34 0.115 0.391 34.680 0.073 0.302
36 0.115 0.391 36.704 0.073 0.302
38 0.115 0.391 38.730 0.073 0.302
40 0.115 0.351 40.754 0.073 0.302

29
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TABLE XXIX. Dimensions of silver-brazing ring for 100, 150,
250, and 400-pound flanges.
Nominal i
PLPC v n n L_ r
cize + 0,003 + 0.003 { Y Miadmum | Maximum
(Inches) Inch Inch Inches | Inch |  1Inch
! 1
1/4 0.035 0.063 0.639 Lo0.073 L 0.130
3/8 .040 .078 784 073 | 130
1/2 040 .078 .949 073 130
3/4 .050 .094 1.179 .073 .130
i 050 .125 i.444 L0730 L1353
1=1/4 .050 .125 1.789 .073 i 135
1-1/2 050 .188 2.031 073 135
2 050 .188 2.506 073 F .135
2-1/2 050 .188 3.008 .073 _ .135
3 .050 .250 3.633 073 ! .167
3-1/2 .050 250 4,133 073 : 167
4 080 .250 4.693 073 229
5 | 080 250 5.756 .073 229
6 | 080 250 6.818 073 L261
7 080 351 7.818 .073 261
8 .080 39} 8.818 .073 261
9 .080 . 391 9.818 .073 .261
10 .080 .391 10.943 073 261
11 080 .391 11.983 .073 261
12 .096 .391 12.983 073 | .261
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