
STEEL PIPE STEEL PIPE 

API 5L (PSL I / PSL II) API 5CT

A25
A B X42 X46 X52 X56 X60 X65 X70 X80 H40 J55 K55 N80

Class 1 Class 2

Application Line pipe Casing Tubing

C
h
em
ical co

m
p
o
sitio
n
(%
)

C(Max.)
 0.21

          -

 0.21

          -

 0.22

          -

 0.26

       0.22

 0.26

       0.22

 0.26

       0.22

 0.26

       0.22

 0.26

       0.22

 0.26

       0.22

 0.26

       0.22

 0.26

       0.22

   -

       0.22
-

Si(Max.) - - - - - - - - - - - - -

Mn(Max.)
 0.60

          -

 0.60

          -

 0.90

          -

 1.20

       1.20

 1.30

       1.30

 1.40

       1.40

 1.40

       1.40

 1.40

       1.40

 1.40

       1.40

 1.45

       1.45

 1.65

       1.65

   -

       1.85
-

P(Max.)
 0.030

          -

 0.080

          -

 0.030

          -

 0.030

      0.025

 0.030

      0.025

 0.030

      0.025

 0.030

      0.025

 0.030

      0.025

 0.030

      0.025

 0.030

      0.025

 0.030

      0.025

   -

     0.025
0.030

S(Max.)
 0.030

          -

 0.030

          -

 0.030

          -

 0.030

      0.015

 0.030

      0.015

 0.030

      0.015

 0.030

      0.015

 0.030

      0.015

 0.030

      0.015

 0.030

      0.015

 0.030

      0.015

   -

     0.015
0.030

Others - - - - - - - - - - - - -

M
ech
an
ical p

ro
p
erties

Tensile 

strength

(min.)

PSI
 450,000

                          -

 48,000

          -

 60,000
            60,000              
       ~ 110,000

 60,000
            60,000              
       ~ 110,000

 63,000
            63,000              
       ~ 110,000

 66,000
            66,000              
       ~ 110,000

 71,000
            71,000              
       ~ 110,000

 75,000
            75,000              
       ~ 110,000

 77,000
            77,000              
       ~ 110,000

 82,000
            82,000              
       ~ 110,000

   -
           99,000              
      ~ 120,000

60000 75000 95000 10000

MPa
310

                          -

 331

          -

 414
                 414              
              ~ 758

 414
                 414              
              ~ 758

 434
                 434              
              ~ 758

 455
                 455              
              ~ 758

 490
                 490              
              ~ 758

 517
                 517              
              ~ 758

 531
                 531              
              ~ 758

 565
                 565              
              ~ 758

   -
                 621          
             ~ 827

414 517 655 689

kgf/mm2
31.6

                          -

 33.7

          -

 42.2
                42.2              
             ~ 77.3

 42.2
                42.2              
             ~ 77.3

 44.3
                44.3              
             ~ 77.3

 46.4
                46.4              
             ~ 77.3

 49.9
                49.9              
             ~ 77.3

 52.7
                52.7              
             ~ 77.3

 54.1
                54.1              
             ~ 77.3

 57.7
                57.7              
             ~ 77.3

   -
               63.3                       
            ~ 84.4

42.2 52.7 66.8 70.3

Yield 

point

(min.)

PSI
 25,000

                          -

 30,000

          -

 35,000
            35,000              
         ~ 65,000

 42,000
            42,000              
         ~ 72,000

 46,000
            46,000              
         ~ 76,000

 52,000
            52,000              
         ~ 77,000

 56,000
            56,000              
         ~ 79,000

 60,000
            60,000              
         ~ 82,000

 65,000
            65,000              
         ~ 87,000

 70,000
            70,000              
         ~ 90,000

   -
           80,000              
       ~100,000

40000-

80000
55000-80000

80000-

110000

MPa
172

                          -

 207

          -

 241
                 241              
              ~ 448

 290
                 290              
              ~ 496

 317
                 317              
              ~ 524

 359
                 359              
              ~ 531

 386
                 386              
              ~ 544

 414
                 414              
              ~ 565

 448
                 448              
              ~ 600

 483
                 483             
              ~ 621

   -
                552          
             ~ 690

276-

552
379-552

552-

758

kgf/mm2
17.6

                          -

 21.6

          -

 24.6
                24.6              
             ~ 45.7

 29.5
                29.5              
             ~ 50.6

 32.3
                32.3              
             ~ 53.4

 36.6
                36.6              
             ~ 54.1

 39.4
                39.4              
             ~ 55.4

 42.2
                42.2              
             ~ 57.7

 45.7
                45.7              
             ~ 61.2

 49.2
                49.2              
             ~ 63.3

   -
               56.2                       
            ~ 70.2

28.1-

56.2
38.7-56.2

56.2-

773

Elongation

(min.)

(%)

 - U.S. Customary Equation

 e = 625.000(A02/U09)

 - Metric Equation

 e = 1.944(A02/U09)

e : Minimum elongation in 2 in. (50.80mm) in percent rounded to

 nearest 1/2 percent

A : Cross-sectional area of the tensile test specimen in sq. in. (mm)

U : Specified minimum ultimate tensile strength. PSI (MPa)

e : Minimum elongation in 

 50.80mm in percent rounded to

 nearest 0.5%

A : Cross-sectional area of the 

 tensile test specimen in sq.mm

U : Specified tensile strength

 in N/mm2

Flatten
in
g

H :  Distance between 

Flattening plates

(mm)

D :  Outside diameter 

of the pipe(mm)

 t :  Wall thickness of

the pipe(mm)

Welded part

H = 3/4D

base metal

H = 0.6D

 - Flattening test

 Welded part H = 2/3D

 Base metal H = 1/3D

- Weld ductility test

H =
0.07t

0.07+3t/D

H =
3.05t

0.05+3t/D

(Grades less than X 52)

(Grades X 52 or higher)

D/ t ≧16
H = 0.5D

D/ t < 16
H=D
(0.83-
0.0206D/ 
t)

D/ t ≧ 16 H = 0.65D

3.93 ≦ D/ t < 16
H=D

(0.98-0.0206D/ t)

D/ t < 3.93
H=D

(1.104-0.0518D/ t)

9 ≦ D/ t 
< 28

H=D
(1.074 
-0.0194D/ 
t)

Bending angle X  

Inside radius

(D : Outside diameter 

of the pipe)

90° X 12D

(Nominal size 2

or below)

- -

H
yd
ro
static test

P :  Test pressure, 

PSI (MPa)

S :  Fiber stress, 

PSI (MPa)

t :  Wall thickness, 

in. (mm)

D :  Outside diameter, 

in. (mm)

P =
2St

D

- U.S. Customary Formula

P =
2000St

D

- Metric Formula

Grade Size Designation
Percent of specified minimum yield strength(%)

STD ALT

A25

A

B

X42-X80

5 9 16
2 3 8 over

2 3 8 over

5 9 16 below

5 9 16 - 8 5 8
8 5 8 - 20

20 over

60

60

60

60

75

85

90

-

75

75

75

75

85

90

F factor

Grade
STD ALT

smaller than 

10 3/4

10 3/4

and larger

All

sizes
H40

J55

K55

N80

0.8

0.8

0.8

0.8

0.6

0.6

0.6

0.6

0.8

0.8

0.8

-

- P = 2st/D

NDT

(Non-Destructive Test)
-

Electric resistance welded pipe :

Ultrasonic Test or Electromagnetic Test(Eddy Current Test)

submerged-arc weld pipe : Radiographic test

Ultrasonic Test or

Electromagnetic Test

Others Residual Magnetism Measurement -

14

15

B
en
d
in
g
 test

ASTM A53 ASTM A500 ASTM A513

A B A B
MT
1010

MT
1015

MTX
1015

MT
1020

MTX
1020

1025 1026 1030 1035 4130 8630

Application Ordinary piping General structural purposes Machine structural purposes

C
h
em
ical co

m
p
o
sitio
n
(%
)

C(Max.) 0.25 0.30
Heat Product Heat Product 0.05 -

0.15

0.10 -

0.20

0.10 -

0.20

0.15 -

0.25

0.15 -

0.25

0.22 -

0.28

0.22 -

0.28

0.27 -

0.34

0.31 -

0.38

0.28 -

0.33

0.28 -

0.330.26 0.30 0.26 0.30

Si(Max.) - - - - - - - - - - - - - - -
0.15 

-0.35

0.15 

-0.35

Mn(Max.) 0.95 1.20 - - - -
0.30 -

0.60

0.30 -

0.60

0.60 -

0.90

0.30 -

0.60

0.70 -

1.00

0.30 -

0.60

0.60 -

0.90

0.60 -

0.90

0.60 -

0.90

0.40 -

0.60

0.70 -

0.90

P(Max.) 0.05 0.05 0.035 0.045 0.035 0.045 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035

S(Max.) 0.045 0.045 0.035 0.045 0.035 0.045 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.040 0.040

Others - -
Cu 0.20

(Min.)

Cu 0.18

(Min.)

Cu 0.20

(Min.)

Cu 0.18

(Min.)
- - - - - - - - -

Cr  
0.80-1.10

Mo
0.15-0.25

Cr  
0.40-0.60

Mo 
0.15-0.25

Ni 
0.40-0.70

M
ech
an
ical p

ro
p
erties

Tensile 

strength

(min.)

PSI 48000 6000
R S R S Type Grade Tensile strength Min. (PSI) Yield point Min. (PSI) Elongation Min(%)

As-welded

1010
1015
1020
1025
1030
1035

45000
48000
52000
56000
62000
66000

32000
35000
38000
40000
45000
50000

15
15
12
12
10
10

Normalized

1010
1015
1020
1025
1030
1035

40000
45000
50000
55000
60000
65000

25000
30000
35000
37000
40000
45000

30
30
25
25
25
20

Sink-drawn

1010
1015
1020
1025
1030
1035

50000
55000
60000
65000
70000
80000

40000
45000
50000
55000
62000
70000

8
8
8
7
7
7

Mandrel-drawn

1010
1015
1020
1025
1030
1035

60000
65000
70000
75000
85000
90000

50000
55000
60000
65000
75000
80000

5
5
5
5
5
5

Mandrel-drawn
stress-relieved

1010
1015
1020
1025
1030
1035

55000
60000
65000
70000
80000
85000

45000
50000
55000
60000
70000
75000

12
12
10
10
10
10

45000 45000 58000 58000

MPa 330 415 310 310 400 400

kgf/mm2 33.8 42.2 31.6 31.6 40.8 40.8

Yield 

point

(min.)

PSI 30000 35000 33000 39000 42000 46000

MPa 205 240 228 269 290 317

kgf/mm2 21.1 24.6 23.3 27.4 29.6 32.3

Elongation

(Min.)

e = 625.000

A0.2/ U0.9
25

(56t + 17.5)

23

(61t + 12)

Flatten
in
g
 test

H :  Distance between 

Flattening 

plates(mm)

H`:  Inside disance 

between flattening 

plates(mm)

D :  Outside diameter of 

the pipe(mm)

D`:  Inside diameter of 

the pipe(mm)

NPS2 over

Weld H = 2/3D

Base metal

H = 1/3D
Weld H = 2/3D

Base metal H = 1/3D

Soundness Test H = Contact

Welded part is located at 90 

degree

Welded part H = 2/3D

Base metal H = 1/3D

Welded part is located at 90 degree
Welded part is 

located at 90 

degree

B
ending test

Bending angle X  

Inside radius

(D : Outside diameter of 

the pipe)

NPS2 below

90°X 12D

close coiling

180°X 8D

- -

H
ydro
static test

P :  Test pressure 

(PSI, MPa)

D :  Outside 

diameter(mm)

 t :  Thickness(mm)

P =
2St

D
-

P =
2St

D

s =  allowable fiber stress of 14000PSI or 96.5MPa

NDT

(Non-Destructive Test)

Ultrasonic Test

or

Eddy current 

test

-
Eddy - Current Test or

Ultrasonic Test or Flux Ieakage Test

Others

Weight of zinc 

coating

Average :

Min. 550g/m2

Individual :

Min. 490g/m2

-

Flaring Test

ID` = 1.15D`(60� tool)
D`: Inside diameter

ID`: Enlarged inside diameter

SPECIFICATIONS

 API

Classification

Specification

Classification

Specification

 ASTM




