ASTM A420/A420M-00

Piping Fittings of Wrought Carbon Steel and Alloy Steel for
Low Temperature Service

Composition, %
Mi Cu
0.40 0.40
1.60-2.24 0.75-1.25

Gsin C Mn P s Si

0.30 0.60-1.35 0.035 0.040 0.15-0.30
0.20 0.40-1.08 0.030 0.030 -

Cr
0.30

Mo v
0.12 008

Nb
0.02

WPL6(1)(2)
WPL9

GEMERAL MNOTE :
All values are maximum unless otherwise indicated.
MOTES:

(1) For each reduction of 0.01% C below 0.30%, an increase of 0.05% Mn above |1.06% will be permitted to a maximum of 1.35%.
(2) Fittings made from forgings may have 1.25% max Mn.

Tensile Requirments

WPL6&

WPL9

Tensile Strength, min, ksi [MPa]

60-85[415-585]

63-88[435-610]

Yield Strength, min, ksi [MPa]

35[240]

46[315]

Elongation Requirements
Longitudinal Transverse

WFLE WFLS WPL6 WFL9Y
22 20 12 -

Wiall thickness
in mm

Standard round specimen, or small
proportional specimen, min 9 in 4D

Rectangular Specimen for wall thickness =0312 =794
0.312in [7.94mm] and over, and for all small

sizes tested in full sectien; min 9 in 2in [50mm]

30 28 16.5 18

0.281
0.250
0.219
0.188
0.156
0.125
0.094 1.38 19.5 17.5 -
0.062 1.59 18.0 16.0 -

Where the wall thickness lies between two values above, the min elongation value is determined by the following equations:
WPLE WPLS

E=48t+15.00 E=48t+13.00
E=32t+6.50 E=32t+8.00

7.14
6.35
5.56
4.76
3.97
3.17

Rectangular Specimen for wall thickness
less than 0.3 12in [7.94mm]; min 96 in
2 in[50mm] (0.5in [12.7mm] wide specimen)

28.5
27.0
25.5
24.0
22.5
21.0

26.5
5.0
23.5
22.0
20,5
19.0

15.5
14.5

17.0
16.0

Longitudinal
Transverse

E=elongation in 2in[50mm], % t= actual thickness of specimen, in [mm]

Material Specification for
Stainless Steel Butt-Welding Fittings (ASTM)

ASTM A403/A403M-00a
wrought Austenitic Stainless Steel Piping Fittings

Grade C Mn

2.00
2.00
2.00
2.00

Mi
8.0-11.0
8.0-13.0
10.0-14.0
10.0-16.0

Cr
18.0-20.0
18.0-20.0
16.0-18.0
16.0-18.0

WP 304
WP 304L
WP 316
WP 3lal
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Material Specifications for
Butt-Welding Fittings (JIS and DIN)

JIS 8231 | Steel Butt-Welding Pipe Fittings for Ordinary Use
JIS G3452 Carbon Steel Pipes for Ordinary Piping
JIS 63457 Arc Welded Carbon Steel Pipes

Chemical Composition %6 Tensile Yield Elongation 96 (1)
Gst C | P | Steangth Point Lengitudinal Transverse
Max N/mm2 Min Min Min
SGP . 0.040 0.040 290 - 0w 25 @
PY400 0.25 0.040 0.040 400 255 - 18

MNOTES:

(1) Values specified are for wall thickness 8mm and over. For each | mm decrease in wall thickness below
B8mm, a deduction of 1.5% for both longitudinal and transverse from the values shown above is permitted.

{2) Values not applicable to NP5 below 324,

DIN 1626 Welded Circular Unalloyed Steel Tubes Subject to Special Requirements

DIN 1629 Seamless Circular Unalloyed Steel Tubes Subject to Special Requirements

DIN 17175 Seamless Tubes of Heat-Resistant Steels

Steel Type of Chemical Compesition (cast analysis) %

Grade deoxidiz max unless otherwise specified)
Symbol -ation C Si (1) Mn P S N (2)
St 37.0 R Q.17 - - 0.040 0.040 0.049 ()
St 35.8 - Q.17 0.10-0.35 0.40-0.80 0.040 0.040 -

MNOTES:

(1) The minimum Si content is allowed to fall below 0.10%6, when the steel is aluminium-killed or vacuum-deoxidized.

(2) A content in excess of the maximum value stated is permitted if a P content less than the maximum specified by 0.005% P per
0.001 9% N is observed. However the M content shall not exceed a value of 0.012% in the case analysis and 0.014% in the
product analysis.

(3) The specified value does not apply if the steels are supplied with the RR (instead of R} type of deoxidization.

R=killed, including semi-killed
RR= fully killed
Amounts by which the chemical composition in the product/sample analysis may deviate
from the limiting values applicable to the cast analysis.

5t37.0 et

Element Allowable Deviation Amount % Limits Quoted in Cast Allowable Deviation

Analysis Amount 2)%

C 0.02 = 0.4 + 0.02
Si = =0.35 + 0.03
Mn - = .00 + 0.04
P 0.010 < 0.040 = 0.010
S 0.010 = 0.040 + 0.010
M 0.0001in - .

NOTES:,

(1) A content in excess of the maximum value stated is permitted if a P content less than the maximum specified by 0.005% P per
0.001 % N is observed. However the N content shall not exceed a value of 0.012% in the case analysis and 0.014% in the
product analysis (this does not apply to the RR type of deoxidization).

(2) In a cast the deviation of an element in a sample analysis is permitted to be below the minimum value or only above the
maximum value of the range stipulated for the cast analysis, though not both at the same time.

Steal Upper Yield Stress ReH Tensile Elongation after Impact
Grade for Wall thicknesses, in mm Strength Fracture AS Strength

Symbol ReH = 16 |16<ReH = 40 |[40<ReH = 60 RM Longitudinal | Transverse Transverse
Min N/mm2 Min % Min ]
5t37.0 235 225 215 350 (1) -480 25 23 -

St 35.8 235 225 215 360-480 25 23 34

NOTE:
(1) For cold finished tubes in the NBK condition, minimum values of tensile strength lower than this value
by 1ONfmm2 is permitted
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Material Specifications for
Butt-Welding Fittings (ASTM)

ASTM A234/A234M-00a
Piping Fittings of Wrought Carbon Steel and Alloy Steel for
Moderate and High Temperature Service

Compaosition, 9%
C Mn Si Cr Mo
WPB (1)(2)(3)(4) 0.30 0.29-1.06 0.10 0.15
WPC (1)(2){3)(4) 0.35 0.29-1.06 0.10 i 0.15
WPIICLI 0.05-0.15( 0.30-0.60 0.50-1.00 0.44-0.65
WPl CL2
WPI1 CL3

GEMNERAL NOTE:
All values are maximum unless otherwise indicated.

Grade

0.05-0.20( 0.20-0.80 0.50-1.00 0.44-0.65

NOTES:

(1) For each reduction of 0.01% below the specified C maximum, an increase of 0.06%. Mn above
the specified maximum will be permitted, up to a maximum of 1.35%.

(2) The sum of Cu, Ni, Cr, and Mo shall not exceed 1.00%,

(3) The sum of Cr and Mo shall not exceed 0.32%.

{4) The maximum carbon equivalent (C.E.) shall be 0.50, based on heat analysis and
the formula C.E.=C+Mn/é+(Cr+Mo+V) /5+(MNi+Cu)/15.

Tensile Requirements WPB WPC, WP I 1CL2 WPIICLI WPIICL3
Tensile Strength, min, ksi[MPa] 60-85 70-95 60-85 75-100
{0.29% offset or 0.5% extension-under-load [415-585] [485-655] [415-585] [520-690]
32 40 30 45
[240] [275] [205] [310]

Yield Strength, min, ksi[MPa]

‘Wall thickness Elengation Reqgiorements

in mm Longitudinal Transverse

Standard round specimen, or small 22 14
proportional specimern, min % in 4D

Rectangular Specimen for wall thickness >7.94 30 20
0.312in [7.94rm] and over, and for all small

sizes tested in full section; min %6 in 2 in [50mm])

Rectangular Specimen for wall thickness 0.281 7.4
less than 0.3 12in[7.94mm]; min 9% in 0.250 6.35
2 in[50mm] (0.5in [12.7mm] wide specimen) 0.219 5.56
0.188 4.76
0.156 397
0.125 7
0.094 2.38
0.062 1.59

Where the wall thickness lies between twe values above, the min elongation value is determined
by the following equations :

Lengitudinal E=48t+15.00

Transverse E=32t+10.00

E= elongation in 2in [50mm)], %6

t= actual thickness of specimen, in [mm)]
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