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MSS SP-43:2013 | BUTT-WELDING FITTINGS

WROUGHT AND FABRICATED BUTT-WELDING FITTINGS
FOR LOW PRESSURE, CORROSION RESISTANT APPLICATIONS

SCOPE

1.1 This Standard Practice provides
dimensions, tolerances, and markings for butt-
welding fittings for low pressure, corrosion
resistant applications.

1.2 This Standard Practice covers only
fittings made for use with Schedule 5S or 10S
pipe, for all Nominal Pipe Sizes (NPS) listed
in ASME B36.19M, except that short pattern
stub ends suitable for use with Schedule 40S
are also shown.

2. REFERENCES

2.1 External standards incorporated by
reference in this Standard Practice are shown
in Annex A for convenience of identifying
edition number, date, and source of supply.

3. PRESSURE RATINGS

3.1 Fittings covered by this Standard
Practice are not pressure rated; however, they
must be capable of withstanding 30% of the
allowable pressure rating of the pipe with
which they are marked.

3.2 For fittings that are of the same
pressure rating as the matching pipe, refer to
ASME B16.9.

4. SIZE

4.1  The size of the fittings in Tables 1 through
6 are identified by the corresponding NPS.

5. MARKING

5.1 Each fitting shall be marked as per SP-25
to show the following:

a) Manufacturer’s name or trademark

b) “CR” followed by the material
identification symbol established for the
respective grade in the appropriate
ASTM specifications or AISI/SAE
designations

¢) Manufacturer’s  heat identification

number

d) Schedule number or nominal wall
thickness designation

e) Size

5.2 Where the size of the fittings does not
permit complete marking, Sections 5.1 (a) and
(c) are mandatory. The other marking and
identification marks may be omitted in the
sequence, as specified in MSS SP-25.

5.3  The required markings shall be made by
any suitable method that is not injurious to the
fitting.

6. MATERIALS

6.1 Fittings made from AISI/SAE Grade
Types 304, 304L, 310, 316, 316L, 317, 317L,
321, and 347 are considered standard
designations under this Standard Practice.
Fittings made from other corrosion resistant
material, including nonferrous materials, are
acceptable by agreement between the
purchaser and the manufacturer provided they
meet the requirements of a recognized and
applicable AISI/SAE grade designation or
ASTM specification.

7. METAL THICKNESS

7.1  As these fittings are to match pipe, the
dimensions of the welding ends must
conform to established pipe standards, with
regard to outside diameters and tolerances.
The nominal wall thickness of the fittings
shall be the same as the pipe to which it is
welded; except that fittings with heavier
walls may be butt-welded to lighter wall pipe,
provided the heavier wall is tapered on the
inside or outside to match the dimensions of
the lighter pipe.
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8. EITTINGS DIMENSIONS 11. WELDING BEVEL
8.1 U.S. customary (inch) dimensions for 11.1 Fittings conforming to this Standard
the fittings covered by this Standard Practice Practice may be finished with ends cut square
are given in Tables 1 through 6. for wall thickness 0.12 in. or less. For wall
thicknesses in excess of 0.12 in., they shall be
8.2 One of the principals of this Standard beveled at 37'A2° (+/- 2'A,°), with root face
Practice is the maintenance of a fixed position (land) 0.06 in. (+/- 0.03 in.) as indicated

for welding ends, with reference to the center-
line of the fittings or the overall dimensions,
as the case may be.

i Y ATAPS TR
9. TESTS * <

9.1 Hydrostatic testing of fittings is not

required in this Standard Practice; however, T 1

fittings shall be capable of withstanding a

hydrostatic test pressure that is 1.5 times the _

pressure rating required in Section 3.1. Welding Bevel for "T" 0.08 in.
\ \ + 0,03 in,
in excess of 0.12 in. -

below.

10. TOLERANCES

10.1 Table 1 lists tolerances for the fittings

. . 12. EINISH AND HEAT TREATMENT
covered by this Standard Practice. The

location of dimensions OA and OP are 12.1 The fittings shall be satisfactorily heat
illustrated in the drawing below and actual treated by an accepted practice, and
maximum angularity tolerances indicated in adequately cleaned to insure maximum
Table 1. corrosion resistance.
oy [l e 13. WELDING
il |
ﬁ_j u”\ (ﬁ m 13.1 Al fittings shall have welders, welding
o= Tl g operators, and welding procedures qualified

;{“ @ ‘__%%H. under the provisions of Section IX of the
i ASME Boiler and Pressure Vessel Code.
I \% g /-\ 1l m
/ n DA—| | | ———OA
o

e
N
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ITABLE 1]
Tolerances
Dimensions are in inches.
90° Elbows Reducers Lap-Joint Angularity
All Fittings 45° Elbows | Lap-Joint 180° Returns Caps StuFl; Ends Tolerances
Tees Stub Ends (Max.)
NPS @
Outside Center-to- Center-to- | Back-to- | Alignment Fillet ® | Outside
Diameter Overall Overall . . Off Off
Wall End Center Face of Radius | Diameter
at Thick Di . Length Di . Di ; End Length L fL Angle | Angle
Welding ickness imension F-H imension imension nds E of Lap of Lap oA | op
A-B-C-M (0] K U A G
End
1/2-1'A +0.03 +0.06 +0.06 +0.25 +0.25 +0.03 +0.12 +0 +0 0.03 | 0.06
+0. +0. +0. +0. +0. +0. +0. 2003 003 . .
2-3 +0.03 +0.06 +0.06 +0.25 +0.25 +0.03 +0.12 *0 +0 0.03 | 0.06
- - - - - - - -0.03 -0.03 ' '
Not +0 +0
4 +0.03 less +0.06 +0.06 +0.25 +0.25 +0.03 +0.12 0.03 | 0.06
-0.03 -0.03
than
87%2 %
+0.06 of +0 +0
5-8 0 '03 nominal +0.06 +0.06 +0.25 +0.25 +0.03 +0.25 0.06 0.03 0.06 | 0.12
e thickness e e
+0.09 +0 +0
10-18 -0.03 +0.09 +0.09 +0.38 +0.25 +0.06 +0.25 -0.06 -0.06 0.09 | 0.25
+0.12 +0 +0
20-24 -0.03 +0.09 +0.09 +0.38 +0.25 +0.06 +0.25 -0.06 -0.06 0.12 | 0.38
GENERAL NOTE: Diameter and wall thicknesses are as specified in either ASME B36.10M or ASME B36.19M.
NOTES:
(a) Out of roundness is the vector sum of plus and minus tolerance.
(b) Fillet B radius is maximum (see Table 4).
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TABLE 2

Dimensions of Long Radius Elbows
Dimensions are in inches.

Outside Center-to-End

NPS Diameter 90° Elbows 45° Elbows
at Bevel A B
1/2 0.84 1.50 0.62
3/4 1.05 1.50 0.75
1 1.32 1.50 0.88
1'A4 1.66 1.88 1.00
1A, 1.90 2.25 1.12
2 2.38 3.00 1.38
2'A, 2.88 3.75 1.75
3 3.50 450 2.00
3, 4.00 5.25 2.25
4 450 6.00 2.50
5 5.56 7.50 3.12
6 6.62 9.00 3.75
8 8.62 12.00 5.00
10 10.75 15.00 6.25
12 12.75 18.00 7.50
14 14.00 21.00 8.75
16 16.00 24.00 10.00
18 18.00 27.00 11.25
20 20.00 30.00 12.50
22 22.00 33.00 13.50
24 24.00 36.00 15.00
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TABLE 3

Dimensions of Straight and Reducing-on-the-Outlet Tees
Dimensions are in inches.

Nominal Outside
NPS Diameter at Bevel Center-to-End
Run Outlet Rgn Ollcllet
1/2 (Straight) 0.84 0.84 1.00 1.00
3/4 (Straight) 1.05 1.05 1.12 1.12
3/4 x 314 x 112 1.05 0.84 1.12 1.12
1 (Straight) 1.32 1.32 1.50 1.50
1x1x3/4 1.32 1.05 1.50 1.50
1x1x1/2 1.32 0.84 1.50 1.50
1A (Straight) 1.66 1.66 1.88 1.88
1A x 1'Asx 1 1.66 1.32 1.88 1.88
1'As x 1'As x 314 1.66 1.05 1.88 1.88
1A x 1'Asax 112 1.66 0.84 1.88 1.88
1*A, (Straight) 1.90 1.90 2.25 2.25
1A x 1'A2 x 1'As 1.90 1.66 2.25 2.25
1A x 1'A2 x 1 1.90 1.32 2.25 225
1'A, x 1'A2 x 3/4 1.90 1.05 2.25 2.25
2 (Straight) 2.38 2.38 2.50 2.50
2x2x1'%, 2.38 1.90 2.50 2.38
2x2x1%s 2.38 1.66 2.50 2.25
2x2x1 2.38 1.32 250 2.00
2x2x3/4 2.38 1.05 2.50 1.75
2'A; (Straight) 2.88 2.88 3.00 3.00
2'M x 2'A2 x 2 2.88 2.38 3.00 2.75
202 x 2'A2 x 1'A2 2.88 1.90 3.00 2.62
2MA2 X 2M A2 X 1M 2.88 1.66 3.00 2.50
"M x2'A2x 1 2.88 1.32 3.00 2.25
3 (Straight) 3.50 3.50 3.38 3.38
3x3x2'A2 350 2.88 3.38 3.25
3x3x2 3.50 2.38 3.38 3.00
3x3x1'A, 3.50 1.90 3.38 2.88
3'A, (Straight) 4.00 4.00 3.75 3.75
3'A2 x 3'A2x 3 4.00 3.50 3.75 3.62
31, x 3'A2 x 217, 4.00 2.88 3.75 3.50
3'A2 x 3'A2x 2 4.00 2.38 3.75 3.25
3'A2 x 3' A2 x 1'A2 4.00 1.90 3.75 3.12
4 (Straight) 450 450 412 412
4x4x3%N, 450 4.00 412 4.00
4x4x3 450 3.50 412 3.88
4% 42N 450 2.88 412 3.75
4x4x%2 450 2.38 412 3.50
4x4x1'N 450 1.90 4.12 3.38
5 (Straight) 5.56 5.56 4.88 4.88
5x5x4 5.56 450 488 462
5x5x 3'A2 5.56 4.00 4.88 450
5x5x3 5.56 3.50 4.88 438
5x5x 2'A2 5.56 2.88 4.88 425
5x5x2 5.56 2.38 4.88 412

Continued on next page
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TABLE 3 (Continued)

Dimensions of Straight and Reducing-on-the-Outlet Tees

Dimensions are in inches.

Nominal Outside
Diameter at Bevel Center-to-End
NPS Run Outlet
Run Outlet C M

6 (Straight) 6.62 6.62 5.62 5.62
6X6Xx5 6.62 5.56 5.62 5.38
6X6x4 6.62 4.50 5.62 5.12
6 X 6 x 3'Az 6.62 4.00 5.62 5.00
6X6Xx3 6.62 3.50 5.62 4.88
6 X 6 X 2*A; 6.62 2.88 5.62 4,75
8 (Straight) 8.62 8.62 7.00 7.00
8x8x6 8.62 6.62 7.00 6.62
8x8x5 8.62 5.56 7.00 6.38
8x8x4 8.62 4,50 7.00 6.12
8 x 8 x 3'A, 8.62 4.00 7.00 6.00
10 (Straight) 10.75 10.75 8.50 8.50
10x10x8 10.75 8.62 8.50 8.00
10x10x6 10.75 6.62 8.50 7.62
10x10x5 10.75 5.56 8.50 7.50
10x10x 4 10.75 4.50 8.50 7.25
12 (Straight) 12.75 12.75 10.00 10.00
12x12x 10 12.75 10.75 10.00 9.50
12x12x8 12.75 8.62 10.00 9.00
12x12%x6 12.75 6.62 10.00 8.62
12x12x5 12.75 5.56 10.00 8.50
14 (Straight) 14.00 14.00 11.00 11.00
14x14x 12 14.00 12.75 11.00 10.62
14x 14 x 10 14.00 10.75 11.00 10.12
14x14x8 14.00 8.62 11.00 9.75
14x14x6 14.00 6.62 11.00 9.38
16 (Straight) 16.00 16.00 12.00 12.00
16 x 16 x 14 16.00 14.00 12.00 12.00
16 x 16 x 12 16.00 12.75 12.00 11.62
16 x 16 x 10 16.00 10.75 12.00 11.12
16 x 16 x 8 16.00 8.62 12.00 10.75
16 x 16 X 6 16.00 6.62 12.00 10.38
18 (Straight) 18.00 18.00 1350 1350
18 x 18 x 16 18.00 16.00 13.50 13.00
18 x 18 x 14 18.00 14.00 13.50 13.00
18 x 18 x 12 18.00 12.75 13.50 12.62
18 x 18 x 10 18.00 10.75 13.50 12.12
18 x 18 x 8 18.00 8.62 13.50 11.75
20 (Straight) 20.00 20.00 15.00 15.00
20x20x18 20.00 18.00 15.00 14.50
20x20x 16 20.00 16.00 15.00 14.00
20x20x 14 20.00 14.00 15.00 14.00
20x20x12 20.00 12.75 15.00 13.62
20x20x 10 20.00 10.75 15.00 13.12
20x20x 8 20.00 8.62 15.00 12.75
24 (Straight) 24.00 24.00 17.00 17.00
24 x 24 x 20 24.00 20.00 17.00 17.00
24 x24x18 24.00 18.00 17.00 16.50
24 x 24 x 16 24.00 16.00 17.00 16.00
24 x24x14 24.00 14.00 17.00 16.00
24 x 24 x12 24.00 12.75 17.00 15.62
24 x 24 x 10 24.00 10.75 17.00 15.12
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-4 Lap-Joint Slip-On
",/ Flange . Flange

1\

Note a -u;

!
Square corner IL-Jl
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Note b Note b
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Lap-Joint Flange $lip-On Flange

TABLE 4
Dimensions of Lap-Joint Stub Ends and Caps

Dimensions are in inches.

Lap-Joint Stub Ends®
Nominal O. Caps - -
NPS D. Length Len Diameter of Lap Radius of Fillet
gth
at Bevel E F G 1Al B
(Nominal & Max.) (Max.)

12 0.84 1.00 2.00 1.38 0.12 0.03
3/4 1.05 1.00 2.00 1.69 0.12 0.03

1 1.32 1.50 2.00 2.00 0.12 0.03
1'Aq 1.66 1.50 2.00 2.50 0.19 0.03
1'a, 1.90 1.50 2.00 2.88 0.25 0.03
2 2.38 1.50 2.50 3.62 0.31 0.03
2'A, 2.88 1.50 2.50 4.12 0.31 0.03
3 3.50 2.00 2.50 5.00 0.38 0.03
3, 4.00 2.50 3.00 5.50 0.38 0.03
4 4.50 2.50 3.00 16.19] 10.44] 0.03
5 5.56 3.00 3.00 7.31 0.44 0.06
6 6.62 3.50 3.50 8.50 0.50 0.06
8 8.62 4.00 4.00 10.62 0.50 0.06
10 10.75 5.00 5.00 12.75 0.50 0.06
12 12.75 6.00 6.00 15.00 0.50 0.06
14 14.00 6.50 6.00 16.25 0.50 0.06
16 16.00 7.00 6.00 18.50 0.50 0.06
18 18.00 8.00 6.00 21.00 0.50 0.06
20 20.00 9.00 6.00 23.00 0.50 0.06
24 24.00 10.50 6.00 27.25 0.50 0.06

NOTES:

(a) Minimum lap thickness shall not be less than nominal wall thickness.

(b) Connect faces of stub ends shall have a modified spiral or concentric serration.
(c) These lengths and radii for use with Schedule 40S or thinner pipe.
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TABLES
Dimensions of Long Radius 180 Degree Returns

Dimensions are in inches.

NPS QOutside Diameter | Center-to-Center Back-to-Face
at Bevel O K
1/2 0.84 3.00 1.88
3/4 1.05 13.001 12.001
1 1.32 3.00 2.19
1'As 1.66 3.75 2.75
1'A 1.90 4.50 3.25
2 2.38 6.00 4.19
2'A2 2.88 7.50 5.19
3 3.50 9.00 6.25
3'A, 4.00 10.50 7.25
4 4.50 12.00 8.25
5 5.56 15.00 10.31
6 6.62 18.00 12.31
8 8.62 24.00 16.31
10 10.75 30.00 20.38
12 12.75 36.00 24.38
14 14.00 42.00 28.00
16 16.00 48.00 32.00
18 18.00 54.00 36.00
20 20.00 60.00 40.00
24 24.00 72.00 48.00
NOTES:

(a) Alignment of “U” ends:
NPS 8 and smaller: +0.03 in.
NPS 10 and larger: +0.06 in.

(b) “A” Dimension is equal to one-half (1/2) the “O” Dimension.

LeKe Piping | www.lkpiping.com Document page 11 of 14



LeKePiping MSS SP-43:2013 | BUTT-WELDING FITTINGS

_ | ™
[ —1 [ 1=

H H I H 1
CONCENTRIC ECCENTRIC CONCENTRIC ECCENTRIC
WITHOUT TANGENT ENDS WITH TANGENT ENDS
TABLE 6
Dimensions of Concentric and Eccentric Reducers
Dimensions are in inches. Dimensions are in inches.
Outside Diameter Outside Diameter
NPS at Bevel Le|r1|gth NPS at Bevel Ler;'gth
Large End Small End Large End Small End
3/4x 12 1.05 0.84 1.50 6x5 6.62 5.56 5.50
1x3/4 1.32 1.05 2.00 6x4 6.62 450 5.50
1x1/2 1.32 0.84 2.00 6 x 3'A, 6.62 4.00 5.50
1x3/8 1.32 0.68 2.00 6x3 6.62 3.50 5.50
1A x 1 1.66 1.32 2.00 6 x 2'A, 6.62 2.88 5.50
1'A4 X 3/4 1.66 1.05 2.00 8x6 8.62 6.62 6.00
1'A4 x 1/2 1.66 0.84 2.00 8x5 8.62 5.56 6.00
1*A; x 1174 1.90 1.66 2.50 8x4 8.62 450 6.00
1'A2x 1 1.90 1.32 2.50 8 x 3'A; 8.62 4.00 6.00
1'A; x 3/4 1.90 1.05 2.50 10x8 10.75 8.62 7.00
1A, x 112 1.90 0.84 2.50 10x6 10.75 6.62 7.00
2x 1A, 2.38 1.90 3.00 10x5 10.75 5.56 7.00
2x 1A, 2.38 1.66 3.00 10 x 4 10.75 450 7.00
2x1 2.38 1.32 3.00 12 x 10 12.75 10.75 8.00
2 x 34 2.38 1.05 3.00 12x8 12.75 8.62 8.00
2'A:x 2 2.88 2.38 3.50 12x6 12.75 6.62 8.00
2'A x 1A, 2.88 1.90 3.50 12x5 12.75 5.56 8.00
A x 1M, 2.88 1.66 3.50 14 x 12 14.00 12.75 13.00
2'Ax 1 2.88 1.32 3.50 14x10 14.00 10.75 13.00
3x2'A, 3.50 2.88 3.50 14x8 14.00 8.62 13.00
3x2 3.50 12.381 350 14x 6 14.00 6.62 13.00
3x 1A, 3.50 1.90 3.50 16 x 14 16.00 14.00 14.00
3x 1A, 3.50 1.66 3.50 16 x 12 16.00 12.75 14.00
13'A,x 3 4.00 3.50 4.00 16 x 10 16.00 10.75 14.00
13'A, x 2'A, 4.00 2.88 4.00 16 x 8 16.00 8.62 14.00
A x 2 4.00 2.38 4.00 18 x 16 18.00 16.00 15.00
3tA x 1A, 4.00 1.90 4.00 18 x 14 18.00 14.00 15.00
31, x 1*As 4.00 1.66 4.00 18 x 12 18.00 12.75 15.00
4x 3, 450 4.00 4.00 18 x 10 18.00 10.75 15.00
4x3 450 3.50 4.00 20x 18 20.00 18.00 20.00
ax2'A, 450 2.88 4.00 20x 16 20.00 16.00 20.00
4x2 450 2.38 4.00 20 x 14 20.00 14.00 20.00
4x 1A, 450 1.90 4.00 20 x 12 20.00 12.75 20.00
5x4 5.56 450 5.00 24 x 20 24.00 20.00 20.00
5 x 3'A; 5.56 4.00 5.00 24x18 24.00 18.00 20.00
5x3 5.56 3.50 5.00 24 x 16 24.00 16.00 20.00
5x 2'A; 5.56 2.88 5.00
5x2 5.56 2.38 5.00
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| ANNEX A |
Referenced Standards and Applicable Dates

This Annex is an integral part of this Standard Practice and is placed after the main text for convenience.

Standard Name Description
ASME: ANSI/ASME
B16.9-2007 Factory-Made Wrought Steel Buttwelding Fittings

B36.10M-2004 (R2010) Welded and Seamless Wrought Steel Pipe

B36.19M-2004 (R2010)  Stainless Steel Pipe

BPVC-1X-2010 Boiler and Pressure Vessel Code, Section IX, Welding and Brazing
Qualifications; including Addenda Reprint (2011)

MSS
SP-25-2008 Standard Marking System for Valves, Fittings, Flanges, and Unions

The following organizations appear in the above list or are referenced within this Standard Practice:

AISI American Iron and Steel Institute
1101 17th Street, NW
Woashington, D.C. 20036-4700

ANSI American National Standards Institute
: 25 West 43rd Street, Fourth Floor
New York, NY 10036

éASME American Society of Mechanical Engineers (ASME International)
3 Two Park Avenue
New York, NY 10016-5990

ASTM ASTM International
100 Barr Harbor Drive, P.O. Box C700
West Conshohocken, PA 19428-2959

MSS Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.
127 Park Street, NE
Vienna, VA 22180-4602

SAE SAE International
400 Commonwealth Drive
Warrendale, PA 15096-0001
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PROJECT SUPPORT

Send your requirement

Send a drawing, product list, size, material grade, standard, schedule or wall thickness, testing and project document
requirements.

EMAIL info@lkpiping.com
WHATSAPP +86 139 0327 9556
TECHNICAL RESOURCES www.lkpiping.com/technical/

RESPONSE AND DOCUMENT COORDINATION

Initial enquiries are answered within 24 hours, including weekends, by email or WhatsApp. Drawing review,
material/standard matching and project document requirements can be discussed and organized with the buyer.
Third-party inspection can be buyer-nominated or coordinated on request.

ADDRESS

Longtan Industrial Zone, Yanta Road, Yanshan County, Cangzhou City,

Hebei Province, China
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