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This standard contains structural and piping system weld joint designs for ship
construction. Joint designs shall be selected in accordance with the fabrication document
which invokes this standard. The identification of the joint designs is as follows:

(A) Strucrtural, machinery and pressure vessel 3joint numbering system (figures
1l through 32)

The atructural, machinery and pressure vessel joint numbering system is composed of four
character groups. By means of the four groups, a unigue identification is assigned to each
joint design. As an example:

b v . 1
T

2 v .
( Firat character{a) letter(s) deaignates type of joint:

= Butt Joint

- Corner joint
- Edge doint

- Lap joint

- Tee joeint

| - Partial penetraticn

1l - Walded one side

l & 2 - Welded both sides

Third character (letter) designates configuration joint:

& - Bguare groove

- Bevel or V groove

 J

LIT — 4

- U groove

J groove

# Period used for separation

et Fourth character ([number) is assigned in sequence, 1, 2, 1, etc.,
to cover distinctive joint differences such as bevel angle, root
opening, Wwith backing, without backing, etc.

(B) Piping system joint numbering system (figures 33 through 70)

Joints associated with piping portions of fluid systems are designated “FP", followed
by a nurber, such ag -6, Joirtn asmzosfated with prasgure vusael: of fluid cystens are

designated "V", followed by a number, such ag V-6.

iii



http://www.abbottaerospace.com/technical-library

“IL~STD=22D
25 May 1979

Paraqgraph

Figure

15.
17.
18.
19,

37,

CONTENTS
SCOPE. & . v 4 v v o v v v s e m e e . s
Scope. . . T T T
REFERENCED DOI'.'UMJENTS A e e e e I
Isaues of documents. . © e e e a4 e 4w e
Other publications . . . . . . . . . . . . ..
GENERAL REQUIREMENTS T
JOINT DESIGN SELECTION B r h s s s w e e a e .
FIGUREE
Permanent backing strap . . . e+ % 2 8 s . e s

Butt joints, square, BlS.1, st 1, 515.2. s e e e e
Butt joints, welded on backing, Blv,l, B1V.2, Blv.3,
BIV.S, BIV.6, BIV.7. . . . . . & . v o e 4 4 owou o
Butt joints, single-v and single=bevel, B2v,l, B2(S)V.
Butt joints, double-V and double-hovel, B2v,1, B2{S)V.
Butt joints, single-U and Bingle-J, B2U.l, B2U.2, B2U,
B3J.1, B2J.2.,. . . L T T
Butt jointa, double-U and double-J, B20.4, B2U.S, B2J.13,
r

[ S
. .

B23. 4. . ., . . L T S
Corner jolnts, open Bquaxe, c1s l C25 l. e e -
Corner joints, cutside single-V, Clv.l, cav. 1 . .
Corner joints, outside aingle-beval, cly, 2, c1v.3 P
Corner joints, fillet-reinforced, outside single-bevel

C2v.2, C2V.3 ., . + v v + & & &+ P e e e e e w e
cornar dointa, fllletersinforced, lnuiﬁn 2R éenual

CIV.4, C2V. 4 . . . v v v vt t s e a a e e e e
Cerner joints, fillet welded, outside square, C18,2Z,

c2s.2. . . L T T
Corner Jointa, fillet—reinforced, double-bevel, C2v.5,

c2v.6. . . T
Corner joints, single-u C1U.1 CZU 1 .o
Corner joints, welded one side, outside aingle-a CLJ 1,

€lJ.2, C1J.3, C1J.4. . . . . .
carner jolnts, fille:-reinforced, welded both s;das,
outsida u.l.nqu:-u, cz3,1i, caJg. 2, C&3.3, C25.4 . . . .,

Corner jointes, welded one side, single-bevel, Clv.S5,
€lv.6, clv.7, clv.8, cilv.9, Clv.10, Civ.1l, clv,i2 . .
Corner jointe, uelded one side and bonh aidas, iaaide
glngle-J, T13.5, €23.5 . N
Cormer joint, f;llat—ralnforced dcuhle-J CZJ 6. PR
Tee Jjoint, partial penetration, PT1S.1. . . . .

Tee joints, partial penetration, PT25.1, PT2S.2, PTZS 3
Tee joints, (high efficiency) f{llet-reinforced, double-
bevel, partial penetration, PT2J.1, PT2V.1 . . . . . .

Tee joint, fillet-reinforced, double-bovel, partial
penatration, PT2J.2, PT2V.2. v 4 4 v o« « « o s « o » «
Tee joint, fillet-reinforeed, single-bewel, Tlv,3, T2v,1
Tee jeint, fillet-reinforced, T2v.2, T1V.l, Tiv.2 . . .

Tae juiab, [Llist-reiaforced, single-s, ild.1, 1T25.0.
Tee joint, fillet-reinforeesd, doublne-J, T2J.2 . . .
Lap joint, double-fillet-welded, L2S.1,

Lap joints, L1V.l, L15.1, L1§.2, LIV.2 ., . . . . . . .
Edge joints, E15.1, E1lv.1l, ElU.l, ElU.2 . . + &= . o . «
Butt-welding plates of unequal thickness. . . . . . . .
Butt joint, BQUAre, P=l . . . . ¢ ¢ 4 = « 4« 4 4 o W . .
Butt joint, V-groove, P-2.. . . . , . . e e v e e e
butt joint, welded on permanent backing rxn 7. V-groove,
P=3. . . . . . T
gutt joint walded on permanent, integral backing ring,
V-groove, P-4, . ., e e e .

AButt joint, wcldad on rumovable backxng rinq, V=groove,

l"'J-'.-...-..--..- L

iv

I T S

5
3

(Y N O F SRR l

[-. N R, Ut

o

16
11

12

4L

13
14
15
16

17
le

19

21

22
23
24
25

26

27
28
29
v
i1

33
34
35
36
X

38
39



http://www.abbottaerospace.com/technical-library

MIL~-STD-22D
25 May 197%

Pago
rigure 38, Butt joint, welded on permanent backing ring, U=-groove,
P-6. . . P T T T T T 11
39. Rute jolnt, uplded nn removahle backing ring, U-groove,
P-7. . . W h e e s e e e e e e e 42
40. Butt joint, welded on flared type backing ring,
v-groove, P=-B. . . e e s e e s e e e s e e 43
41, Butt joint, welded both 5iden, square, P-9. , ., . . . . 44
42, Butt joint, welded both sides, V-groove, P-10 . ., . . . 45
43. Butt joint, welded both aides, double V-groove, P=ll, . 46
44, Butt joint, automatic welded one side, V-groove, P-12 . 47
45, Pillet welded, slip=-on coupling, P-13 . . . . . . . . . 48
46. Socket, Fillet welded, P=14 , . . . . . . . « « . 4 & = 49
47, Socket flange, f;llet-velded P~15, . . . . 30
4B. Welded slip-on flange, fillet rnxnfcr:ed. ningle bQVLl.
P-16 . . . . - 51
19. Structural slneva Eor p:ping penetrntxon, lelet welded.
P=17 . . s e e e e e 52
50. Douhle-fillet-velded slip—on £1nnge, 9-42 e a e s e w 53
51, Branch oonnection, internal fillet-welded, P-60 . . _ . 54
52. Branch connection, external fjillet-welded, P-61 . 55
53, Branch c¢onnection, welded on one side, external flllet—
reinforced, single-bevel, P-62 . . . . . . . . . 56
5d. Branch connection, welded both sides, extermal fillet-
reinforced, gingle-bevel, P-62 . . e a s s 57
£5, Branch connactian, welded on renovnhlo hncLinq ring,
external tillet-reinforeed, slngle-bevel, P-64 . . . . 585
56, Branch connection, welded on removable backing ring,
internal fillet-reinforced single-bevel, P-66. . . . . 59
57. Integrally reinforced branch connection, welded on one
side, singla-bevel, P-67 . . . . 60
58. Integrally reinforced fitting, branch connaction. uelded
on one side or both sides, asingle-bevel, P-68. , . . . |- 9%
59. Branch connection with pilot, fillet-reinforced. single-~
bevel, P-70. . . . v e s e 62
60. Branch connection wlth plug. fallet-rexnforcad single-
bevel, P=-71l. . . . . . e - . 63
BL. Branch connection, without pilot, fillet-rulnfurced.
single~bevel, P~-72 . . . e e e e e a e e e e 64
62, Consumable insert butt Joxnta, V-groove and U-groove,
P-73 through P-77. . . “ s & e a4 & & @ 8 » 65
63. Backing rings for uelded pipe jointa. s e e e e e e s 67
64. Root connections, V=4, V=5 and Vv=-6. . . . . . . « . « . 69
65, Nozrle jointsa, V-7 and v=-8. . . C e e e e e e e e 70
66, Nozzle joints, V-9, V-11 and V-12 . P e e e e e e n
67. rlange pads, V=14 and v=15. . . . T . 72
68. Root connection, V=21 through V- 26 . s e e e e RE)
65. Qutlet connection, fillet-reinforced uxngle-J. v-z7 . . T4
0. Structural tank nostle to pipe, fillet welded, v-28 . , 75

v/vi



http://www.abbottaerospace.com/technical-library

MIL-STD-22D
25 May 1979

-
i
[n]
[=]
"y

1.1 Scope. This standard covera welded joint designs for manual, semi-automatic, and
automatic arc and gas welding processes for use on matals and weldments, as applicable, when
invoked by a fabrication document such as NAVSEAR 0900-LP-000-1000 or MIL-STD-278. The welded
joint designe shown herein represent standard joint designs used in welded fabrication and
are not intended to be all inclusive. Modifications to these welded joint desiqns, other
than those permitted by this standard, may be used subject to the approval of the authorized
agent (aee 3,2).

2. REFERENCED DOCUMENTS

2.1 1ssues of documents. The following documents, of the issue in effect on date of
invitation [or bids or request for proposal, form a part of this standard to the extent
gpecified herein.

SPECIFICATION
NILITARY
MIL-I-23413 -~ Inserts, Welding, Coiled Filler Material, Solid Ringes.
STANDARD
MILITARY
MIL~5TD~278 - Fabrication Welding and Inapection; and Casting Inspection and
Repair for Machinery, Piping and Pressure Vessels for Ships of
the United States Navy.
MIL-STD-1628 - Pillet Weld Size, Strength, and Efficiency Determination.
PUBLICATIONS

NAVAL SEA SYSTEMS COMMAND (NAVSEA)
0500-LP-000-1000 - Fabrication, Welding, and Inspecticn of Ship Hulls,
0900~LP=-006=-9010 - Pabrication, Welding, and Inspectien of HY-850
Submarine Hulls,
0800-LP-014-5012 - Fabrication, Welding, and Inspection of !Noncombatant
Ship Hulls.
0300-LP=-003=-8000 ~ Surface Inspection, Acceptance Standards for Metals,

({Copiens of epacifications, standardas, drawings, and publications required by contractors
in cannection with specific acquisition functions shounld be cbtained from the contracting

amaSard bry o mm Al ad Y o e do b e — ELd o
GCLivivy O 80 WITECLsl Uy wne Sonwlacting OLiicer.)

2.2 Qther publications. The following documents form a part of this atandard to the
extent specified herein. Unlass otherwise indicated, the issue in effect on date of invitation

for bids or request for proposal shall apply.

AMERICAN WELDING SOCIETY {(AWS)
A2.0 - Standard Welding Symbola.
A3.0 - Definitions-Walding and Cutting.

{Application for copies should be addresped to the American Welding Bociety, 2501 North-
west 7th Street. Miami, FL 33125.)

{Technical soclety and technical association specifications an? standards are generally
available for reference from libraries. They are aleo distributed among technical groups
and using Federal agencies.)

3. GENERAL REQUIREMENTS

3.1 bpefinitions of welding symbols and terms used herein shall conform to AWS A2,0 and
AWE Al.0, respectively.

3.2 For the purposes af this standard, the authorized agent is a Government representa-
tive specifically authorized to approve equipment, material, or procedures, They are as
follows:

(a) Por Government shipyards: The delegated representative of the Shipyard

(b} For commercial shipyardas: The delegated representative of the Supervisor of
Shipbuilding, Conversion and Repair.

1
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{d) The delegqated representative of other cagnizant Government agencies,

3.3 Joints shall be Bo located, to the maximum extent possible, that the entire weld
groove is visible for the welder and that no obatructions impair the accessibility for weld-
ing.

3.4 On full penetration joints welded from both sides, the root of the first weld
shall be back-gouged, chipped, or ground to sound metal prior to welding the second side;
however, joints may be welded without such cleaning when qualified processes, or techniquesa
{for example twin-arc, submerged arc, etc.) are employed.

3.5 Reinforcement of welds shall be as specified in NAVSEA 0%00-LP-001-8000,

3.6 Except as specified in 3,7, size of reinforcing fillet, *5" on structural joints,
shall be 1/4 T {where T is the thicknesas of the thinner member) but in no case less than
1/8 inch, or greater than 3/8 inch.

3.7 v¥or partial penetration tee jeints: the following eriteria sholl be used to deter-
mine the land dimension, groove depth and reinforcing fillet size required for the desired
joint efficlency based on the longitudinal shear strength ef the weld metal.

pa eIR z =T, - 28
2R
when calculated value of "D* ic not greater than 0.737 inch.

B = T‘gTT execept that B lessa than 1/4 inch shall not be used.

Whan calculated value of "D" is greater than 0.707 inch.
b=/ p% - 0.25

§ = B {to next larger 1/16 inch) except that reinforcing fillet size ahould be not
lass than 1/4 inch ner greater than 1/2 inch.

Whara: D » effective width oz the weld in shear
e = required joint efficiency
Tl = thickness of the weaker member (T or T)
R = Ultimate tensile strength of the weaker base metal
Rl = shaar strength of the weld metal
Z = land dimension (to the nearest 1/16 inch)
Tp = thickness of web member
B = base log or depth of bevel
5 = size of reinforcing fillet
T = thickness of passing member

3.8 For joints with "U" por “v" bevels, the centerline of the included angle may be
shifted from the position shown on the joint designs herein, as follows:

Included bevel angle Maximum bevel angle shift
Degrees Dagrans

Less than 10 +5

30 up to 60 ¥lo

60 and greater ¥20
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Devel angle shifts are permitted, provided the specified minimum total included angle is
maintained.

1.9 For material 1-1/2 inches thick and over, the joint bevel angles specified by this
standard need only be maintained for a minimun thickness of 5/B inch to provide accessibility
for welding the root, after which the lncluded angle may be raduced to 2D degrees manimunm
for the remainder of the material thickness.

3.10 The maximum allowable root opening of backing strap or ring type joints, where
only the minimum dimension is specified, shall be 1/4 inch above the specificd minimum.

3.11 Fillet weld sizes for structural joints shall be determined in accordance with
MIL~STD-1628.

1 - ham
1 izes
re indica

3.13 The mihimum throat for fillet joints with egqual legs shall not be less than 0.7
times the specified sire. The minimum throat for fillets with unequal leys sball not be
leas than D.7 times the specified short leg.

4, JOINT DESIGN SELECTION
4.1 Joint design shall be selected in accordance with the applicable fabrication docu-

ment {e.g., MIL-5TD-278, NAVSEA C0900-LP-000-1000, NAVSEA 0900-LP-006-9010, MAVSEA 0900-LP-
014-5010, ete.) .

Cugtodians Preparing activity:
Navy - SH Navy - SH
Army - MR (Project TRIM-008)

Air Force - 11
Review activities:
Navy = YD

Army - ER, CR
User activitien:
Navy - MC, ©S
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SEX ROTES 1
““-—— ? ——- AND 2)
¥
PERMANENT BACKING STRAP
SHi 488
Plate Tlmin W min
Thickness - (T) {inch})
{inch) (inch}
Up through 1/8 1/8 1/2
Over 1/B through 3/16 1
5/16
Over 5/16 1/4 1-1/2
NOTES

1. 8 = 1/2T, but in no case less than 1/B inch or greater than 1/4 inch,.
The welds may be on either edge of the gtrap or within the weld groove.

2. Intermittent fillet welds or tack welds may be employed unless otharwise
specified.

3., When shapes are used in lieu of backing strap, all above dimensions and
notes shall apply.

4. Butt joints in permanent backing straps shall be welded, but need not
comply with NDT requirements applicable to the welded joint itsmelf.

FIGURE 1. Permanent backing astrap.
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B'S. + | SEE-mOTE ) B2S |

il

= i L ; _
{ l 1’ { :. ‘5_
—-i-— Y g pogp— Y

WELDED BOTH SiDES

N\
o a

WELDED ONE §10E
BI§S.2

T——— SEE FIG, |

WELDED ON BACKING

SH 1479

Jeint Dim ¥ Dim T
number inch inch, masx
BlS.1 0 to 1/32 1/16
B25.1 0 toT 1/4
BlE.2 T min 3/16

NOTE: Joints welded from one side without a backing, shall not be used when
root of weld is subject to bending tension stress equivalent to one-

half the yield strength of the base metal or greater.

FIGURE 2. Butt joints, square, B1S.1, 025.1, BIS.2.
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Biv.d
Blv.2
BIvV.3
1
\( P—‘_ﬁ_’
—_— "
EY 0_
=z N\ /7 5 (0%
L‘*.’, ————— ’
. _J < _ 4:———srr Fig. |
—E
SIKGLE-V
Biy.5
[
BIV.7 — /T
.
i -----’:s"
¥ /4 n
,L" : 1’ ro-:l:
q | & -, :
R _J 4- ! *:*—-nlrm '
N
SINGLE BEYEL
3414988
Angle X Dinm ¥ Oim T Welding
Joint min min inches position
number (degrees} ineh
BlV.1 45 3/16 All
Blv.2 35 1/4 All
Blv.2 20 /8 Flat, vert, over
BlV.S 45 1/4 Unlimited All
Blv.6 25 /8 Flat, vert, over
Biv.7 35 /8 All
FIGURE 3. Butt jointe, welded on backing, B1V.1l, B1v.2, Blv.3, BlvV.5, BivV.6, B1lV.7.
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" HHJ o 10 3y Lo 18 316"
SINGLE-Y
B2iSiv.2
R ™\ R5° wim
it
1" Max —-f 0" TodsE" t__ 0T 35"
SINGLE-BEYEL
SH14R1B

FIGURE 4. Butt joints, single-V and single-bevel, B2v.l, B2(5)V.2.
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45* win
S, S
;TMMIN_____E} (_L
1 2l
LI phad-dd
tziremuw = 0" TO 3/16" = - o" 10 15"
DOUBLE-¥
B2(SIVa
—b\—\'.. r- ' Win
4 Y
ﬁ\,;r_m mv o l_(_‘_
1 FERN
T= /4" Win —1 0" 10 :ns"-J L— Lo" 10 376"
‘EH1 48028 DOUBLE-BEVEL

PIGURE S. Butt jointo, double-V and double-bevel, B2V.J), B2(5)V.4.
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REU.
g2y 2
B2U. 3}
1
Y v/
# VAR MIN j{}jf_*_ %
1 —r 0" 10 :Ils:l‘ T— 1fis 10 3018"
SINGLE-U
B2J. |
B24.2
. ¥
AW sy
[ R {
T— 1/ n Min :. T—
1 _] 070 1/16° =t L 1fee" 10 3/ 8"
SINGLE-J
3H1.838

Angle X

Joint min Dim T Welding
number (degrees) {inch) position
Bau.} a5 3/4 min All

B2U,2 20 3/4 min Flat, vart,over
B2G, 3 12 A/4 min Plat

B2J3.1 25 3/4 min Flat,vert,over
B2J, 2 as 3/4 ain All

FIGURE 6. Butt jointe, single-U and single-J, B2U.l, B2u.2, B2y.3,
BdJ.1, "B3J,. 7,
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B2u.u
ga2u.5
Y Sy
T J B TO JAIYT —pe— I— 11" T0 3 04"
POUBLE-U
B2J.3
B2d4.u
\
\ g —o- 'é
1 -_ ’-'
‘—M"
h l
L 142°8 Min Y ‘m—'——ﬁgssﬁﬁl
l’ l__"
‘_l b, s ™ win
/, .
| P f
1 J o 70 314" -L- L— 1/ To 31t
SHAO2LA DOUBLE-Y
Joint Angle X pDim T Welding
number min {inchen) position
(degrees)
B2U.4 a5 1-1/2 min All
R2U.5 20 1=1/2 min Flat,vert, over
B2J.3 25 1-1/2 min Plat,vert,over
B2J.4 s 1-=1/2 min All
FIGURE 7. Butt joints, double-U and double-J, R2U.4, B2U_5, B2J.

10
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| l I._ 0" 10 T/2
WELDED OME SIDE
c2s. 1

-r

T o2 {47 MAX

J_IL: '.L...l...........-........-..
F~— oT T

WELDED BOTH SIDES

- SHo025A

NOTE:

base metal or greater.

MIL-STD-22D
25 May 1979

Joints welded from one side shall not be used when root of weld is subject
to bending tensjon stress ecquivalent to one-half the yield strength of the

FIGURE B. Corner joints, open square, Cl5.1, C25.1.

11
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NOTE :

Civ. | {sLi motE)

45 MIN

P
A

3 18° MIN _/{._t_
L ¢ To 10 }—— 1* oM
Q

10 28"

Lo

WELDED OME SIDE

N Y S

cav. i

h )

SH14858 FILLET REINFORCED

Joints welded from one side shall not ba ugsed when root of weld is subject
to bending tension stress equivalent tc one-half the yield strength of
the base metal or greater,

FIGURE 9. Corner joints, outside single-v, ClV.1l, C2V.l,

12
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CIV, 2(see note |

A Ny
y g
i 9
[

‘—o 0 i/a ERTY
—- 0" 10 316"

WELDED ONE SIDE

N\

CIV. 3 (ser sote}

L
Lormve Lo 1w

o~ 10 AT

Shyudoh WELDED ONE SIDE

NOTE: Joints welded from one side shall not be used when root of weld is subject
to bending tension stress equivalent. to one=half the yield strength of

an o

the base matal or greater.

FIGURE 10. Corner joints, outside single-bavel, ClVv.,2, C1V.3.
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cey.2

LA | L

OV L—n m /g e 1" wax
o" 1o 318"

£ev 3

3

316" MIE

’ Lo N L__ T

0% 1o M IET

SH9oITA

FIGNRF 11. Corper Joints, fillet-reinferced autsgide single-beve!, £IV_2,  72v.3,

14
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CIV.4 (SEE NOTE).

0" TO 5ns"—-‘ 1—0 T /8" {—— 1 MAX

|‘\ L

N 3

S ~
g N t

ST

45 MIN

"

1 720

WELDED ONE SIDE

c2v.4
0" T0 316" —-u—- l—o TO 178" l—_— 1" MAX
1IN i
-Ll - 7‘
s o <1 1
Tt
_ 45° MIN
_—

SH1 4868 WELDED BOTH SIDES

NOTE: Joints welded from one side shall not be used when root of weld is subject
to bending tension stress equivalent to one-half the yield-strength of
the base metal or greater.

FIGURE 12. Corner jointa, fillet-reinforced, inaide
single-beval, V.4, C2V.4,

15
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Cl5.2 (SEE WOTE)

T max -

,EV: " -

25,2 E

0" 10 i/

SH14848 DOUBLE-

JIOTE: Joints welded [{rom cne ajde shall not be used when root or weld is subject
t¢ banding tension stress eguivalent to one-half the yield gtrangth of
the base metal or greater.

FIGURE 13. Corner joints, fillet welded, outaide square, C15.2, C25.2.
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czv.5
45’ MIN
o' TO 3/16 ——- _“ 0" TO 316"
l
1
| / l J?
(= , —L ]
| 1 \
\ \
s /] 3
T— 174" MIN
__4._
cav.e W
NS
S3 / B — 174" MIN
¥ 7 ‘%
_.l £ o 10 3/"5
— 0" TO 316
-...‘;591 .
MIN

SHOARA

FIGURE 14. Corner jJointa, fillet-reinforced, double-bevel, C2V.5, C2V.6.
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CilU. i (SEE NOTE S

\ =
’ LI M
I L e Loroaza min
0710 38"

WELDED ONE S1DE

8 1g" Min o

c2u. |
‘ Ipn mr.......7'
T {
. 1/9°K Win
3 14° MiIN '/ |
s I s U e e & Teatwin

— 0 10 16"

FILLET REINFORCED

GR14898

HUTE: Joints welded frem one side shall not be usaed when roct of weld is sudbject
to bending tengsion stress equivalent to one-half of the yield strenyth of
the base metal or greater.

PIGURE 15. Corner jointa, singie-U, CiL.1, CduU.l.

18
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A ISFE NOTE,

1AL E

MIL=S5TD=22D
2E Mpy 1979

,';"‘ CTP R TITIeretys

-
T

L |

T

e 0

1), 3 (S5E NOTED

Lt n ]

e T e o«

O 3ie"

WELDED DME SIDE

\ /TR
wism wn— L. i
\.—‘ je
IR Wi — I

SH1.88P

L—-o R TIT & j 5 T

010 xe

WELDED OWE SIDE

[ Angle
Jains rumbaz ¥ min Dim
(degrees}| (inch

Walding
) poaition

c1J.1, Cl3.2 25
clJ.2, clJ.4 s

3/4 min | Flat,vert,over
3/4 min All

NOTE: Joints welded from one side shall not
to bending tension stress equivalent

the base metal or greater.

olnkg , welded anp aida,

be used when root of weld is subject
to one-half the yield strength of

FleURE &8 Sorner A

LS A, CLd g,

19
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c2d. |
c2J.2
rx
‘__; 7 T
I72'R MIN :}/ ]l’
B +—L',
5.;_1 L L—'ms" TO 3716
i | o TO 3/16"
FILLET REINFORCED
caJ,3
czJ.4 \(’ - [
I_Jt_‘,_ F'—‘T

L ]
]
]‘\. H————i/2"R MIN l-
3/16"™ MIN—e  — ]

t
o TO 116"

QO TO 3718"

FILLET REINFORCED

SNPLdla

Angle
Joint number X min Dim T "et?i?gn
tdegrens)| {inch) | P°
c23.1, €23.3 a3 3/¢ min | rlat,vert,over '
c23.2, C2J.4 as 3/4 min All

FIGURE 17. <Corner gointa, fi:I.let—re.'n'at('.u.'c:ed5 welded
th sides, outaide single-J, C2J.1,

Cidd.2, C2J.3, CIJ.A.

20
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CIV.5 Civ.8
Civ.€ CIv.9
civ.7 CIv.i0

— P
T—j_\3>7— ‘<

| N[l
| A 4 N
- 3716 MIN—= -
-I osee ris. s Tosee ris.
— 3/8"MIN le— 3/8"MiIN
1 T
+ +
OUTSIDE-WELDED ON BACKING
Civ. ii
CIv. 12 __1 —v
:-ve"um-—-ﬁ f"i [- SEE FIG. |
] .~
4 :
S : ‘I’ e _-.T
i B N
_/\,_‘"’ X
INSIDE-WELDED ON BACKING
BH1487B FILLET REINFORCED
Joi t. Anqi.e X D:‘: r Welding Dim T
oin hlmbﬂt min n
{degrees) {inch) position {inch)
Clv.5,Clv.8, 45 174 All
civ.11
Cclv.6,C1v.9, 35 ise All Unlimiead
clv.12
civ.7,Clv. .10 25 /8 Flat,vert
and over

HOTE: Backing may be removed and joint welded on both sides. If joint is not
welded on both sidas, the joint shall not be used when the root of the
weld is subject to bending tension stress equivalent to one-half the
yield strength of the base metal or greater.

single-bevel, ClV.5, C1V.6, C1V.7,

FIGURE 18. Corner joints, welded one side

21
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Cl.5 (SEE NOTE)

o T0 3/|s"——-l I—- rms" TO 3/16"

1/2"R MIN—— }‘\_—T “;—[
[ ] N
s L7 3/4'ij
35* MIN
LA
WELDED ONE SIDE
€2..5

010 3/16"--”-— — 716" TO 3/16"

>

5\ T L
i »
_:_ \S Dam‘ Mle

35° MIN

A

1/2" R MIN

- =d—=

A—

SHOC 04 WELDED BOTH SIDES

NOTE: Joints welded from one eide shall not be used when root of weld is subject
to bending tensmion stress equivalent to one-~half the yleld strength of
the bass metal or graater.

F1GURE 19. Corpar joints, woldod one side and both sides
nalde ngle=J, -1 L5,

12
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c2J.6
M~ 35° MIN
0 TO 3/16— [-_ 3 .Ja_" Miny
A4
| \ —
172" R MIN +

A J

S i }

T _ 1/16" TO 3/16"

__N._J p

DOUBLE-J CORNER JOINT

FILLET REINFORCED
SHOO 1A

PIGURE 20. Corner joint, filleat-reinforced, double-J, C2J.6.
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PT 18-1

r_._‘:::Fr///ﬂar or pipe

co_ 2" s
v-0-=% EBN /,ca—-—r,-——
N

N

4

3 ! == ‘#_,Ploio

-

,,.J

SE 11790

NOTE: Where Y is greater than 1/16 inch as a nominal condition, S shall be
incroased by an amount eoqual to the excess of tha opening abeve 1/16 inch.

PIGURE 21. Tee joint, partial penetraticn, PT1S5.1.

24
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PT2S.i j_ﬂ ‘\\ "—9-
S L,L;. d N
seenoTE. 1y | L Covoane”
DOUBLE-FILLE T-WELDED
PT2S2 { SEE NOTES 1 THRUE) B L-C
= 3= = %
] HEE R N
- L-"- b ]
Z i vl g ¥Y=-0T03/16
] c
I
CHAIN INTERM!TTENT- WELDED
PT25.3  (SEE NOTES| THRU 6) -c
— -t —1- ]
-y T 1
T T T ! ;f.
L S —— [ SR -
| i el Y=0TO3/6
he—— iy

STAGGERED INTERMITTENT-WELDED

S a4 30

NOTES:

1.

2.
1.

LY o

-]

.

Where Y is greater than 1/16 inch as a nominal condition, S shall be :incréased by
an amount equal to the excess of the opening above 1/l¢ inch.

L minimum = 8 times 8§, but in no case less than l-1/2 inchos.

L maximum = 24 timas thinner member, but in no case more tnan & 1nches.

C maximpum = 48 times thinner membar, but tr no cagse morc thea 1T ancnes

The specific length of the fillet shall be the length o she weis a8 fail d.ic.
Crater and tapered ends shall not be included when measzuring dimefsecn Lo

Fillet pize(s) shall be determined in accordance with the teéjuitvmen:zs 80 zhe
applicable fabrication document.

PIGURE 22. Tee gointsI Egrtial penetration, PT15.1.
. T
f .3,

25
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PT24.1

{ 172" R MIN: S 3

PT2V.1

C TO 3716”7 —

s R )

T

SHOO33A

NOTES :

1. When the calculated land dimension is not grester than 3/16 inch, a full pene-
tration weld shall be used.

2. Alternate methods of determining a depth of bevel "B® and corresponding size of
reinforcing fillet 3" may be usod provided sach such jelat ls individually
sketched or checked to assure that the required effective width of weld "D" will
be obtained. However, ln nc case shall the reinforcing fillet be smaller than
1/2T or 3/8 ineh whichevar is less.

PIGURE 23. Taea gointa‘ (high efficiena) fillet-reinforced,
[*] e-bevel, partial penetration, PTZJ.1, PTZV.,1l.

26
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PT2J).2

%T MIN.

o" 10 3/16" -3
oL
{

T

PT2V.2 Ts

0" TO 3/16"

T
SHI1IBY

NOTES: .

L. For use when "2" is 1/2 inch or greater.

? “S" abhal) he T2 ac /0 inek whizhowvar Iz lets,

FIGURE z4. Tee joint, fillet-reinforced, double-bevel, partial
penetration, PTAJ.Z, P VL

27
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a5°MIN. B

WELDED ONE SIDE

1" MAX——
T2V. |
O TO 1705

0" To i ——y A
ST 4

WELDED 80TH SIDES

ol wita B

NOTE! Joim:.z'! welded from one side shall not be used when root of weld is subject to
bending tension stress equivalent to one-half the yield strenqgth of the
base metal or greater,

FIGURE 25. Tee joint, filiet-reinforced, single-heval, TiV.3, T2V.1,

28
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176" MIN —
Tev.2
0" TO g "—
d
o" TO |/4":! LR
% LN
DOUBLE-BEVEL
T — o" 1O 178"
T'V. l [+ sty
TIV. 2 (SEE NOTE ) SEE FIG | .
: Y + 3/8"MI 1 ,:}( E
-
Y — X
il . S t
=
SH14958 SINGLE-BEVEL
Joint Angle X Dim ¥ .
numbear (:ln} {min} ?lmh:n
degrees inch | ™€
T1V,.1 45 174 |
V.2 35 /8 | Unlimited

NOTE; Backing may be removed and joint welded on both aides, If joint is not

welded from both sides, the joint shall pot be used when the root of the

weld is subject to bending tension stress equivalent to one-half the
yield strength of the base metal or greater,

FIGURE 26. Tee joint, fillet-reinforced, T2v.2, T1v,l, TIV.2,

29
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3/4" MIN —

116" TO 3/16"—e

35° MIN

0 TO 36" —3
ha

1
T MlNJ

WELDED ONE SIDE

T24. 1
374" MIN —--—:t‘ /___%__
WITLE . V.l [ -
g U I
o 70 3/i6" 1;, ?/ 35° MIN b
Js'- ~JSL
s 1/72"R MIN—
SHI 4900 WELDED BOTH SIDES

NOTE: Joints welded from one side shall not be used when roct of weld is subject
to hending tension stress equivalent to one-half the yield strength of
the base metal or greater,

FPIGURE 27. Tee joint, fillet-reinforced, single~J, T1J.1l, T2J.1.
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T24.2

15 " MIN

1716" TO 3/16~—

-

—y lw— T/a MIN

35* MIN

172" R—" -~
MIN

DOUBLE-J TEE JOINT,
FILLET REINFORCED

‘HHI0 324

FIGURE 28. Tea joint, fillet-reinforced, double-J, T2J.2.
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L2S.F (315 wn7r)

—0- e

NOTE: GSize of fillet shall be as governed by design regquirements.

FIGURE 29. Lap joiat, double-fillet-welded, L25.1.

32



http://www.abbottaerospace.com/technical-library

MIL-STD-22D
25 May 1979

WHEN T 15 UP THROUGH 12" DIA .= 2T MIN
WHEN T 15 OVER w2" D1A, ¢ T +1/2" MIN

e NEMIN
Liv. | v

o fo Illlj_

Ym SPACING

PLUG-WELDED
010 1/18 WHEN T1 1S LESS THAN § USE JoImT LHV.2
LiS. | WREN T 15 LESS THAR 1/8°. w = 27 MIN
(s€L wotr } wWEN T+ §ju Awp OVER, W x 1-1/3 7 win{BUT MOT LEI3 THAN if27
. X
'
I i rcc— AADIUS=1 /2 -——\a
L 4 1f ‘ 4:
H - 4
T | P ——an |0 T MAK i)
T —aeed
o 10 1/18" SLOT=-WELDED

L1s. 2 W= o)-1f2 T OR 179" WWICHEVER (S OREATER

\SEE »OTE) 11-
" {

-i_ I.- NNIYT b I T NSRS |

-

010 1/18 SLOTTED FILLET-WELDEL
Lg“\ég 2.01;3 'f ‘nn'u 13 EQUAL OR GREATIA THAR T, YSE LIS
z° MDIUD /2 ¥
i 1 - P
H] ,,L
.4 ! 10 T MAR. e
vE BEVELED SLOT-WELDED

SH14528

NOTE:
angle.

FIGURE 30. Lap joints, Llv.l, L15.2, Ll1v.2,

13

When T is lesa than 1/2 inch, alot shall be baveled to a 45-degree included
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E16. 1 (ser more}
0" 10 118"
T NN
T2 1f8 MAX
s —
SQUARE-GROOYED
90° Win
ElV.| ( SEE WOTE m
FB s T MIN
1787 MIN - N i
jo- Tju T - l f
a —A— 0" vo 16"
SINGLE-Y
Etu. | | H
SEL NOTE Z/ A
ElL.2 J r:-
T H " [TL AN IL I |
TMIN
kR ‘e 316" MIR
o T e T aed
A
—p—————0" 10 18"
SIMGLE-U
SH1L90B
Angle
Joint X (min) HWelding
numbar degrees position
Elu.1 45° all
EluU.2 20° Flat,vert,over
NOTE: This joint shall not be used when root of weld is subject t

FIGURE 31.

Edge joints, E1S5.1},

Elv.l, Elu.l, ElU.2.

kL)

© bending tension.
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53
R
e A Y

-

“| TaAPER MAY

4 ’ .;‘
K i - . = SOLID HEAD /i
~<'d//-' s

%

o

~ i - ~., 1 P Wi Ay
\ ey ! P4 N 4 /e =
\, , P - 5 g
s, l}’;/ ";y H, . J j A
z A A, 2

" | BE INSIDE
#] OR OUTSIDE.

h

LENGTH OF TAPER
MAY INCLUDE THE
WIDTH OF THE

N
WELD. N \\

LAMINATED
SHELL

WELDED HEAD ATTACHMENT
TO LAMINATED

SH15208 SHELL

NOTE: Limits for differences in plate thickness without beveling:

Thin plate thickness
Up to 177 Inch

Thickness difference (max)

1/8 inch
over 1/2 to 1 inches 3/16 inech
over 1 inch 1/4 inch

g o evan [ T,

Ine transition petween members of unequal thickness, greater than those shown above, shall
require chamfering of the thicker member down to the thickness of the thinner member. For

submarines, the taper shall be 4:1 minimum. For surface shipa, the taper shall be 2:1 mini-
mum,

FIGURE 32,

Butt-welding plates of unequal thickness.

k1
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178'MAX

SHON6 -

PIGURE 33, Butt joint, sguare, P-1.



http://www.abbottaerospace.com/technical-library

5H15088

MIL-85TD-22D



http://www.abbottaerospace.com/technical-library

MIL-STD-22b
25 May 1979

WS

TIITIE

BACKING RING (AND FIT),
TO BE IN ACCORD WITH

| 7 FiG. &3

S STAF IR NNNNANT uwr

SH{5GWB

Pipe size

Y (root opening)

3 inch IPS and under
Over 3 inch 1IPE

3/16 inch min
1/4 inch min

FIGURE 35,

Butt doint, welded on permanent backing ring,

V-—groove, P-3,
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p-a
45" MIN,
/ \/
. D\ 1" /—fro"mlns'
R 010 MAX,
{ \ b £ § ___ (DIAMETRICAL CLEARANGE)
M =] T ? —}\———
" b COUNTERBORE IN
% % v+l ACCORDANCE WITH
x FIG. 63
Tp SHMALL BE EQUAlL TO OR GREATER
THAN THE MINIMUM REQUIRED WALL THICKNESS
L] n
Xz TO
-g-:l _5-_-
Y* i T iE
{,45 MIN, ~.
rd \\___._l_——_/I oL Y P )}
N\ T 7 U U vVie K
N TPl 010" MAX
4 N\ A M RV gy
N % CLE ARANCE)
i 10 E__’ t‘r——
& m ]| fi—
—
SH I1iB8

FIGURE 36. Butt Soint welded en permanent, lategral hackin
ring, V-groove, P~d.
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45*MIN

7—;—/-74‘_\‘
ol ! // /\"

TO SUIT

r

SN
2 HL

== =~ BACKING RING SHALL BE

0TO /16" '—-—j'
B Wil

REMOVED FLUSH WITH
INSIDE DIAMETER OF
PIPING.

SH1506R

Pipe size

Y{root opening)

3 inch IPS and under
Ovar 1 inch IPS

3/16 inch min

174 inch min
ancn

—-i= man

FIGURE 37. Butt joint, welded on removable backing ring,

—groove, F-5.
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P-6
45" MIN
3/716" R MIN [ FR
AN
4 D ;"A‘——L-
L 3/64"  1764°
316" MIN |-—
BACKING RING (AND FIT)
TO BE N ACCORD WiTH
FiG. 63
[ ﬂi
’“-f N
- R
SHYO3LA

FIGURE J38. Butt joint, welded on permanent backing
ring, U-gqroove, P=6.
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P7

45°MIN,

3/64 '+ 1/64"

BACKING RING AND WELD
SHALL BE REMOVED FLUSH WITH
INSIDE OF PIPE.

SHPU 354

FIGURE 19. Butt joint, welded on removable backing ring,
"EZ'OOVE‘ - Ja

12
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e A5% MIN

<
\_[/

0= 1/186"
5 {
s ' S ONNY b
/ . 3”5"MN|5'2 2

L BACKING RING AND FIT-UP SHALL

BE IN ACCORD WITH FIG. g3

EH15028

FIGURE 40, Butt joint, welded on flared type backing ring,
V—groovo s N

43
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P-9
1]
—T = 3/16'MAX
ZAN
12'—+ 116" MAX
e
Ty ::"\\\\\\\ \
SH1503B
1ps L max
inches incheas
2=-1/2 4
3 5
-1/2 6
4 8
B 19
6 12
[} 16
10 20
12 24

FIGURE 41. DButt joint, welded both sjides, sguare,
P-9.,

44



http://www.abbottaerospace.com/technical-library

MIL-STD=-22D
25 May 1979

P-10

-

0°70 116" —-1-— a'vo i/8*

T

-

SH1504B ) -

Ips L max

inches inches
2-1/2 4
3
3-1/2 6

NOoODOVU
[
-]

1
1

FIGURE 42. Butt 1oint, welded both sidas, V-groove, P-10,
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P~ 1i
60* MIN
4
4 { i
—L -\
O TO 116"
—be— .
L— /8" MIN cT0 118
60* MIN
I E—
| o
SHY5058
IPS L max
inches inches
2=-1/2 4
3 5
3-1/2 61
4 8
9 0
[ 12
:] 16
10 20
12 24

FIGURE 43, Butt joint, welded both sides, double
V-groove, P-1..

46



http://www.abbottaerospace.com/technical-library

SHF700

< -y

/
o TO

178"

VAN
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P-13

/.\ "“'—-5&: NOTE 2

\ Tx1-3/4T{MIN
t— | (SEE NOTE 1} —e

AN T
F‘%szé_j l._ 1/1n TO 1 /a0

—.0% T N

(SEE NOTE 3) Lo.oss" CLEARANCE MAX.(DIAME TRICAL }
FOR CLASS P-| PIPING

AARRRRLY
\NNARNNN | S rrss

AR | IS
998 2 NAARAN =
SH14

NOTES:
L min, shall be as follows: 1 inch for less than 3/4 inch IPS, 1-1/2 inch for

1.

2.
3

1.

over 3/4 inch far 3 inch IPS, 2 inch for over
IPS.
Up to 22 dagree bevel may be permitted.
Marimum asrket thinckness shall Be i= an

or component drawing.

FIGURE 45. Fillet welded, slip-on coupling, P-11.

48
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P-la
MNOTE 4
(?ia: mse'rgéﬁu {MIN)
FOR Q_ASS P-| FPING —\ J—""TE 2

3 - w
SOCKET—— @ T
r:-,r LY ﬁ L— APING

L—e4— (ROTES 2 iHD 3)

SH 11189

NOTES:
1. Up to 22 degree bevel may be used.
2. Wall thickness (W) and minimur socket depth (L) shall be in accordance with the
applicable specification for the fittings.
3. For repairs where the weldment and the pipe must be removed, the exiating fitting,
with reduced socket depth, may be reused under the following conditions:
(a}) The pipe and gap clearance shall be held to 1/16 inch maximum.
{b) If the diametrical clearance between the pipe and the fitting ia
0.025 inch and less, the L dimension may be reduced by 50 percent
of the specified dimension.
{(c) 1If the diametrical clearance is greater than 0.025 inch, but is within
0.065 inch, the L dimension may be reduced by 25 percent of the
speclified dimansion.
4, The provisions of note 3 do not apply if the diametrical clearance exceeds 0,065
inch.
5. The provismions of note 3 are not applicable to systems classified under "GUBSAFE",
For SUBSAFE systems, fittings with reduced socket depth shall not be used without
specific approval by NAVSEA.

FIGURE 46. GSocket, fillet walded, P-14,
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P-15

0.085" MAX.
(DIAMETRICAL)
FOR CLASS P-| PIPING

NOTE 3

SH9701

NOTES:

1. Up through 22 degree bevel may be permitted.

2. Flange thickness and minimum socket depth (L} shall be in accordance with the
applicable specification for the flange.

3. Seal weld required when used for salt water and other corrosive fluids, and base
material is not resistant to crevice corrosion.

FIGURE 47. Socket flange, fillet-weldad, P-15.
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45% MIN

AFTER (NOTE 2} SLIP ON FLANGE
WELDING
/i i
11
Fam— [omon-: 0"

PIPING—1 Ul Ve

g 4 .

% 1-3/470mn) V)

BUT SHORT LEG

NOT LESS THAN 316"

T~
le—065" CLEARANCE MAX (DIAMETRICAL )

Ny ()

ARG R

SH15108 FLAT TYPE HUB TYPE
NOTES :
1. Dimension "D® t&5 be as follows:
Pipe size {IPS) Dim_ "D" (inches)
Through £ inches 3716
2-1/2 inchea through 7 inches 1/4
8 inches through 16 inches 5/16

2, Final machined surface ahall have a maximam surface roughness of 125 RHR.

"FIGURE 48. Welded slip-on flange, fillet-reinforced, single-
bevel, "P=1%.
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jo—— STRUCTURE
P-17 > B
PT2S.1 Ta1-3/4T(MIN)
/ i
PIPlNGT
PIPING PENETRATION
WITHOUT SLEEVE
PT2s.1
{NOTE 3) p— STRUCTURE
4

STRUGTURAL SLEEVE Tz T(""r’i)

(NOTE 1) '\\ / (NOTE 3} ¥
R - 4

3
MAX. DIAMETRICAL CLEARANCE
BETWEEN NOMINAL O.D. PIPE
AND SLEEVE |.D. (NOTE 2}
SH 8102
NOTES :
1.

The design of the sleeve shall be as specified on the applicable gleeve drawing
2.

Maximum diametrical clearance shall be as follows:
1/16 inch - for L/4 inch IPS through 3-1/2 inch IPS

1/8 inch - for 4 inch IPS through B inch IPS
3/16 inch - above 8 inch IPS

Tho applicable installation drawing ghall gpecify whether one or both ends of
the sleove shall bes welded to the pipe.

3.

FIGURE 49. G6tructural eleeve for pipin enatration, Efillet
welded, B-17.
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WP -ON FLANKE

3
s
¥

T
_;&___ Tx1-3/4T{Mn)/
SEE NOTE 2
[alal ]

&S

| S TT IS S 4

it

88 1502

NOTES:
1. This joint shall not be used with butterfly valves, spiral wound gaskets, or
flanged joints in oil eystems,

2, T x 1-3/4T(minimum) (but the short leg shall not be less than 3/16 inch).

FIGURE 50. Double~-fillet welded alip-on flange, P-42.
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P-60
T |/
{T TO BE THICKNESS OF THINNEST
JOINT MEMBER)
5 2%
//'f N
—w{l=—{/B"CLEARANCE MAX {DIAME TRICAL )
45° MIN
/
SH15§18

PIGURE 51. Branch connection, internal fillet-welded, P-60.
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T

{T TO BE THICKNESS OF THINNEST
JOINT MEMBER)

|

] N A T

AANNNNNNNY

1418 " CLEARANCE MAX.(DIAMETRICAL )

GHYE

FIGURE 52. Branch connection, extcrnal fillet-welded, P-61,
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b {SEE NOTE )

45° MIN.

?@%\\\\\é

515 2B —0-1 be— 0O TO 1/16"

i

0o TO 116" -1

el
A

60" MIN

NOTES: S = 1/2T or 3/16 inch, whichever is less. Where additional reinforcement isg
required, "5" shall be as specified by design.

F1GURE 53. Branch connection; welded on one mide, external fillet-
reinfcreed, single-hevel, P-
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P-63
—_— T e /\\
45* MIN
0 TO 178" —— - sE
. Ny “\_(SEE NOTE ) '
‘ -
2 /
'—"J. fe—-—0 TO (218"
60° MIN
- S o S
SHiS14B
Ips Up to 12 12 inches to 24 inches
inches 24 inches and over
L max 1.D. 1-1/2 x I1.D. Unlimited
NOTE: 5 shall be 1/2T or 3/16 inch whichever is less. Where additicnal reinforce~

rpent is required, "S" shall be as specified by dasign.

FIGURE 54. Branch connection, welded both sides, extarnal fillet-
reinforced, uIngfe-EeveI, F-G3.
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P-64
INOTE 2)
45° MIN
0" To wis{" ' Y(NOTE 1)
N 1
|
: A ! ! l:_
TosutT : \
B ! -
AN
f N
Lt

LAFTER WELDING, BACKING RING SHALL BE
REMOVED FLUSH WITH INSIDE DIAMETER
OF PIPE.

wrn N vV N

NOTES:

1. Root openings {¥) for use with backing rings: Pipe sizes 2 inches o- less, 13/16
inch min.7; pipe sizas over 3 inches, 1/4 inch min.

2. S = 1/27T or 3/16 inch, whichever is less. Where additional reinforcement 18
required, "S5" shall be as specified by design.

FIGURE 55. Branch connection, welded on removable backing ring,
external fillet-reinforced, single-bevel, P=btd.
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P-66
45* MIN
T
AFTER WELDING,
BACKING RING SHALL BE —] =Y (NOTE I)

REMOVED FLUSH WITH
INSIDE DIAMETER OF PIPE. /

(NOTE 2)

t o" To 116"

Fm——————=

NOTES :
1. Root openings (Y) for ume with backing rings: Pipe sizes 3 lnches or less, 3/16

inch min.: pipe sizes ovar 3 inches, 1/4 inch min.
2. § = 1/2T or 3/16 inch, whichever is less. Where additional reinforcement is
required, °S*® shall be as specified by design.
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BUTT WELDED OUTLET
{(FORGED CONTOURED INSERT)

7N\ | Y.ﬁ/;"] |

SECTION A -A

SHUI90

NOTE: Pressure and temperature combination shall be in accordance with the rating
of the outlet.

FICURE 57. Integrally reinforcad branch connection, welded on one
side, sinqgle-bevel, P-67.

60



http://www.abbottaerospace.com/technical-library

" MIL-5TD=-22D
25 May 1979

SOCKET WELD OUTLET
BUTT WELD OUTLET

BRAZING OUTLET —

Ly

SECTION A-A

SH 9704

TISURE L3, Integrally reinforced fittin branch connectinon. weldeA on one
side or botR &ides, sIngIe—EeveIl P-LE.
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5% MINMem

|
5
1
{SEE WOTE 2}
hJ
d

~
<

Y - {ROTE 1}

S ¥ E
SR

FINAL WORE
Dik. OF PiLOT TO B

B/1G" LESS THAR FiNal BORE FOR 1° IPS AND SMALLER
IJU° LESS THAK FINAL BOKE FOM OVER (™ IPS

SH9O374
NOTES:
1. Roo¢ openings (Y) shall conform to the following: pipe aizes 3 inches or less;
371§ inch minimum; pipe sizes over 3 inches, 1/4 inch minimum.
2. For bosses designed as intagrally reinforced branch fittings, size of fillet S

shall be 1/2T or 3/16 inch, whichever is less.

FIGURE 59. Branch connection with pilot, fillet-reinforced, single-
bevel, P-/0.
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p-71

g N80 Miw e
4 1 [
2w {sEE uo-r[z 2) I T - nott 1)

\
T —%
t T % T
e o I
"y

SHi5198 /_/-—-L FINAL BORE \‘(

DIA OF PLUS TO SE:
346" LESS ThAm FINAL BORE FOA " IPS AND SMALLER
174 LESS THAR FINAL BORE FOM OVEM 1* IPS

NOTES:

1. Root openings (YY) shall conform to the following: pipe aizes 3 inches or less,
3/16 inch minimum: pipe aizes over 3 inches, 1/4 inch minimum.

2. For bosses designed as integrally reinforced branch fittings, size of fillet(s)
shall be 1/2T or 1/16 inch whichever ia less.

PIGURE 60, Branch connection with plug, fillet-reinforced, single-
Be\.rell P-7l.
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p-72
/ >
s
7
(3£¢ WOTE 2)
///‘\\v FILIE TS
X Ir- [NOTE 1)
7
t [P F:
P} L 4 4
* -
N
SH1520B FINAL BORE
NOTES : =

1. Root openings (Y) shall conform to the following: pipe sizes 3 inches or lass,
3/16 inch minimum; pipe sizes owver 3 inches, 1/4 inch minimpun,
<

shall ba 1/2T or 3/16 inch whichever is less. .

3. Diameter of attachment (D) shall be 3/16 inch less the final bore for
and smaller branch pipe; 1/4 inch less than final bore for branch pi
inch IPS,

3~

FIGURE 61. Branch connection, without pilot, fillet-reinforced, single-
bevel, P-72.
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Notes to figure 62:

1.
2,

Consumable insert dimensions shall be in accordance with MIL-1-23413,

Usc of insert rings shall be verified by procedure approval for the specific
application.

Por pipe to be welded in the vertical axis position, & on the low side of the
joint may be as follows, provided the total! included angle is 2 times the angle
6 specified in the table:

{(a} 30 degrees + 3 degrees for P-73 and P-75.
(b} B degrees ¥ 1 degrees for P-74 and P-76,

Consumablie inserts of geometries different from those shown herein or in MIL-I-
23413 may be used following welding procedure approval, by an authorized agent
as identified in 3.2.

The depth of counterbore “A" may be obtained by machining, expanding or forming
and shall be 3/8 inch minimum or T minimun whichever is greater, except that on
elbows, “"A" shall be limited to a depth which will not reduce the wall thickness
below the minimum allowable value. In no case shali "A”" be less than 1/8 inch.

Center of radius shall be located so that the plane of the root face will extend
not more than 0.015 inch from the nominal position shown. (See insert sketch
for joint type P-74.)

For joints of nickel-copper (5-42) and nickel-chromium-iron (§-43) materials
dimensions "B" may be changed to 1/16 inch + 1/64 inch for joint P-74.

For jointa of nickel-copper materials @imensfon "8" may be changed to 47-1/2
degrees + 2-1/2 degrees for joint P-73.
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Removable baocking ring

A A A

r To suit

3 -
E ~_ i M\ RAD. 777707

|/
o— To auit —=

Permgnent bocking rings

{a) Fiat type

‘ w Ring A 2" Ps over
N\ I . type { 0| or tess | 2° IPS
- R 77077 7A =T T BV E max.
NEEN Y
Fiat 1T 1’1
L | K oo | 5 2157)|
LJ ] 3!‘
4| Toper 8 %“lm Etvw
;—\‘3 \ 77 A L _'i_ T .&"H@Z' -
w 1“4.- J: p—
Soe Note 5 Flared 3 -3
[ '& approny -
(b) Flarad typs ) _
{sae fiqure 8 approx,
7 l )
4132 Z .
228 ——'1 }"— Le
p——— Y — =
N\’*’—d—lﬂ-—J

B B
e
T

FIGURE 63, Backing rings for welded pipe joints.
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Notes to figure 63:

1. Rings may be solid or split type. For c¢lass P-]l piping, permanent split type
rings, if used, shall be welded after fitting and prior to final insertion in the
pipe. (When split type rings are welded, defects that can be idantified as belng
in the backing ring butt weld shall not be cause for rejection.} For class P-2
piping, backing ring butts need not be welded.

2. Backing rings may be furnished with apacers as faollews:

{a} A minimum of 3 spacers shall be located Around the outer surface of the
backing ring to maintain a minimum root opening.

{b} No portien of the ring other than the spacers shall project beyond the
outer surface of the backing ring.

(¢} Removable spacers shall not require, or result, in removal of material
from the backing ring for a depth of more than one-~half the thickness
of the ring.

{d) When used, non-removable spacers shall be conatructed to permit complete
fusion of the spacers into the backing ring and the welding groove
without causing weld defects, A spacer having a cross-sectional area
greater than 0.125 square inches and a height of more than cne-half
thickness of the ring shall not be permitted. {(Push-out type spacers
ghall show blank dots on radiograph.)

3. Backing rings may be tack welded inside or outside.

4. Backing rings shall not have & diametrical clearance of more than 0,045 inch for
pipe sizes 2 inch IPS and smaller and 0.06% inch for pipe sizes 2-1/2 inch IPS
and larger.

5. The depth of counterbore may be obtained by machining, expanding, or forming and
shall be 1/2 inch (minimum} or T (minimum) whichever is larger to insure proper
pipe inpide diameter in way of joint. Counterbore for elbows shall be limited
to A depth which will pot reduce wall thickness below desiyn mirdimum.

6. Pipe tapsrs less than 4:1 are acceptable provided they meet the requirements of
approved ANSI fittings or applicable drawings.
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SH 15248

"FIGURE &4. Root connections, V-4, V-5 and V=6.
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V-8
7,
W,
! //‘ZD‘" y
e 4
1 -
SH" 50EF TS t1=1/2 TS

Note: L dimension shall be such as to permit radiagraphy of the entire weld without
interference by the nozzle tlanqge,

FIGURE 65. Nozzle Joints, V-7 and V-B.
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V-9
|
; Dy H"V/
[T
[ty ll]“—"l
! \
G2 i % oA

INSIDE DIAMETER Dy IS THE DIAMETER BEFORE WELDING.
AFTER WELDING THE JOINT SHALL BE FINISHED BY
MACHINING OR DRILLING THE INSIDE WALL TO DIAMETER Dun-

V=il
W////’/é
“d
T
B
V=12
4
5057 i ://////]

SHi5274

FIGURE 66. Nozzle joints, V-9, V=11 and v-12,
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v—i4

v-15

H hpossctrn ey
LN
e

2

BUILT UP FLANGE PAD FOR FERROUS EQUIPMENT

FIGURE 67. Flange pads, V-1l4 and v-15.
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TN —] e Z
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TS < | Y ~,
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i I
TS= TN
3
y 2DN

\\:\\}»

2
H
NN

SH1525A

™ | -7 K
s 7
S BN
RN 7 :

?-—u-ﬂ-fﬂ

]
LIMITED TO | TAP LPS.

A
174 MIN.3

FIGURE 68,

Root connections,

MIL-STD-22D
25 May 1979

V-2]1 through V-26.

1

L
LIMITED TO | TAP LPS.
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_T/2 MIN \‘\‘

// \\\\\ RATTIINN %/
174" MIN RADIUS \

WELDED OUTSIDE

7

174~ Mid RADIUS NN

Sh %4 T L_
. WELDED INSIDE "I

FIGURE 69. Outlet connection, fillet-reinforced single-J, V=27,
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1

+
I3
T-O

NOZZLE (SEE NOTE)

0.063" CLEARANCE MAX.(DIAMETRIGAL)

sH 9T05

Note: The design of the nozzle shall be as specified on the applicable nozzle drawing.

FIGURE 70. Structural tank nozzle to pipe, fillet
we 2 - .
me corTy NT<8
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