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Manufacturer, Stockists & Suppliers of :
Stainless Steel, Carbon Steel, Alloy Steel, Tubes, Pipes, Sheets, Plates, Rods, ~
Strips, Pipe Fittings, Ferrous & Non - Ferrous Metals, Other Industrial Raw /

Materials etc.

@ madhukarsteelcentre @gmail.com e +91 99206 03616 / +91 81081 05140



QUALITY POLICY

Madhukar Steel Centre

We are committed to continuously upgrade our knowledge and skills to

improve the efficiency of our organisation and strive for outstanding quality
of our products.

We assure quality of our products by satisfying the customer's requirement
and by perfecting our systems and procedures through involvement of our
employees.

We promise to deliver : Quality service at the most reasonable price, at the

right time, at the right place and with right documents.

B madhukarsteelcentre @gmail.com e +91 99206 03616
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Stainless Steel: ASTM A403 WP 304/ 304L/ 304H /316/ 316U 317L/ 321/ 310S/ 347/
347H/ 904L etc.

Carbon Steel: ASTM A234 WPB/ A420 WPL3/ A420 WPL6/ WPHY
42/46/52/56/60/65/70.

Alloy Steel: ASTM A234 WPl/ WP5/ WP9/ WP11/ WP22/MP91etc.

Types: Elbow Tee, Reducer, Return Bends, Stub-Ends, Cap, Collar, Cross, Insert etc.
Size: 1 14" NBTO 32" NB. (Seamless &Welded)

Wall Thickness: Sch. 55 To Sch. XXS.

BUTT-WELD FITTINGS

FLANGES:

Stainless Steel: ASTM A182 F304/ 304L/ 304H/ 316/ 3161/ 317/ 317L/ 321/ 310S/ 347/
347H/ 904L/ etc.

Carbon Steel :ASTM A105/ A694/ F42/46/52/56/60/65/70/A350 LF3/A350 LF2, etc.
Alloy Steel : ASTM A182 F1/F5/F9/F11/F22/F91 etc.

Types: Weldneck, Slipon, Blind, Socket Weld, Lap Joint, Spectacles, Ring Joint, Oriface,

FLANGES

Long Weldneck, Deck Flange, etc.
Size:112" NBTO 24" NB.
Class: 150#, 300#, 400#, 600#, 900#, 1500#& 2500#.

SOCKET - WELD FITTINGS: Q

Stainless Steel: ASTM A182 F304/ 304L/ 304H/ 316/ 3161/ 317/ 317L/ 321/ 310S/ 347/ .{; %

347H/ 904L etc. @ N )

Carbon Steel : ASTMA105/ A694 F42/46/52/56/60/65/70/A350 LF3/A350 LF2. P

Alloy Steel: ASTMA182 F1/F5/F9/F11/F22/F91 etc. @ ey Q

Types: Elbow, Tee, Union, Cross, Coup Bushing, Plug, Swage Nipple, Welding Boss, i l.,. o
Hexagon Nipple, Barrel Nipple, Welding Nipple, Parraler Nipple, Street Elbow, Hexagon £ a,ﬁ}".ﬁmﬁ:’ﬁ%@
Nut, Hose Nipple, Bend, Adapter, Insert, Weldolet, Elbowlet, Sockolet, Thredolet, ) )
Nipolet, Letrolet, etc. “\ 2 Q’ -’5 %)
Size: 114" NB TO 4"NB. (Socketweld & Threaded) N - (;} 7 ="
Class: 30004, 6000#, 9000#. g

SOCHET - WELD FITTING

PLATES & COILS :

Material Grade: Stainless Steel, Nickel Alloys, Carbon Steel, Corrossion Resistant, Wear
Resistant, Alloy Steel,

Types: Sheet, Plates, Strips, Coils etc.

PLATES & COILS

B madhukarsteelcentre @gmail.com e +91 99206 03616




\ PRODUCT RANGE

@ Madhukar Steel Centre

FASTENERS:

Stainless Steel: A1S1 302, 304, 304L, 316, 316L, 310S, 317L, 321, 347, 410, 420, 904L
etc.

Alloy Steel: 4.6 , 5.6, 6.6, 8.8, 10.9 & 12.9/'R', 'S, 'T' Conditions.

Carbon Steel: Bare Condition, Galvanized, Phosphetised, Cadium Plated, Hot Deep
Galvanized, Bloodied, Nickel Chrome Plated, etc.

Types: Bolts, Nuts, Washers, Anchor Fasteners, Stud Bolts, Eye Bolt, Stud, Threaded
Rod, Cotter Pin, Socket Screw, Fine Fasteners & Spares, Foundation Fasteners, etc.

FASTENERS

B madhukarsteelcentre @gmail.com e +91 99206 03616
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STAINLESS STEEL SCHEDULE PIPE & DIMENSION

DESIGNATION NOMINAL WALL THICKNESS
OF DIAMETER SCH.58 SCHS SCH.105 SCHAD SCH.20 SCH.30 SCH40S SCH.40
on s ugte e VSR e (ST (SR T RS e WG e (BT (G e (S
MM (M) (MM} (0] (MM} [MM) (MM (MM) (MM}

6 178 | 103 1.24 0.28 1.73 | 037

8 4 137 1.65 | 040 224 | 083

10 | 38 | 1741 165 | 0.63 231 | 084

1§ | 12| 213 | 1.85 | 080 2.1 1.00 2,77 | 1.27

20 | ¥4 | 267 185 | 102 21 1.28 287 | 169

25 1 334 1.65 | 129 277 | 209 338 | 250

32 |1-1/4] 422 | 185 | 165 277 | 289 356 | 339

40 | 1172 483 1.65 1.0 277 | am 368 | 4.05

50 2 60.3 165 239 277 | 383 391 | 544

65 |2-1/2) 730 | 211 | 369 305 526 516 | B63

80 3 gao | 211 | 4.52 3.05 646 549 | 11.29

90 | 312 16 | 2.1 5.18 s T4 5.74 | 13.57

100 4 143 | 211 5.84 305 @837 6.02 16.08

125 5 1413 | 277 946 340 | 11.56 6.55 | 21.77

150 | & | 1683 | 277 | 11.M 340 1383 7.1 28.26

200 8 2181 | 2.77 | 14.78 .76 _.19.97 6.35 | 3331 7.04 3831 B8.18 | 4255

250 | 10 | 2731 | 340 @ 2261 418 | 27.79 6.35 | 41.75 | 7.80 51.01 927 | 60.31

300 12 3239 | 396 .25 4.57 | 3598 6.35 | 49.71 | 8.38 | 6518 | 9.53 | 73.88  10.31 | 79.70
350 | 14 3556 | 306 | 3434 4.78 | 41,36 | 6,35 | 5460 | 7.92 | 67.90 953 | 8123 | 953 | B1.33 | 11.13 | 04.55
400 | 16 4064 @ 4.19 | 41.56 4.78 | 47.34 | 6.35 | 62,64 | 7.92 | 7783  9.53 | 83.27 953 | 83.27 | 12,70 | 123.30
450 | 18 4570 | 4.19  48.79 4,78 | 53.31 €.35 7060 | 7.92 | 87.75 | 11.13 | 12243 | 953 | 105.10| 14.27 | 155.87
500 | 20 5080 @478 | 59.32 554 | 68,65 | 635 78,55 9.53 | 117.15 12.70 155,13 | 9.53 | 117.15| 15.00 | 183.42
550 22 5590 478 6533 5.54 | 75.62 | 6.35 86,54 | 9.53 | 131.07 12,70 | 171.09

600 24 6100 554 8258 6.35 | 8453 | 6.35 | 94.53 | 9.53 | 141.12|14.27 | 200.05 | 9.53 | 141.12| 17.48 | 255.24
750 | 30 | 7620 @ 6.35 | 18.34 7.92 | 147.29| 7.92 |147.28|12.70 23467 1588 292.18

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect
of any incorrect information it may contain or any damages which may arise through the misinterpretation of its contents.
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DIMENSIONS

Madhukar Steel Centre

WALL THICKNESS & WEIGHT / METER

NOMINAL WALL THICKNESS
SCH &0 SCHE0 S SCH.ED SCH.100 SCH.120 SCH.140 SCH.160 SCH.XXS

WALL  WEIGHT WALL WEIGHT | WALL WEIGHT WALL WEIGHT WALL WEIGHT WALL WEIGHT WALL | WEIGHT WALL = WEIGHT
THK KG/MTR THK @ KGMTR THK = KGMIR THK = KGMTR THK KGMTR THK KGMIR THK @ KGMTR THK | KGMTR

(MM} {MM) (MM} {MM] {MM) {MM) (M) {MM)
241 | 047
302 | 080
320 | 1.10
373 | 162 478 | 195 747 255
391 220 556 | 2.90 7.82 3.64
455 324 635 | 4.24 9.09 5.45
485 447 635 581 9.70 7.77
508 541 714 | 725 1015 | 9.56
554  7.48 874 | 111 | 1107 | 1344
701 1141 953 1490 | 1402 2039
762 | 1527 1113 2135 | 1524 | 2768
808  18.64
B56 = 22.32 1113 | 28.75 1349 3354 | 1712 41.03
853 3097 1270 | 40.90 1588 4911 | 19.05  57.43
1097 4256 1427 | 55.03 18.26 67.56 @ 2195 79.22
1031 | 5308 | 1270 @ 6464 1509 7592 | 1826  90.44 | 2062 10082 23.01 111.27 2223 | 107.88

12.70 81.52 1270 | 81.56 | 15.09 9587 1826 11470 2144 | 133.00 | 2540 15509 2858 172.21 25.40 155.08
14.27  108.92 1270 9747 1748 132.04 | 21.44 | 15986 2540 | 186.91 | 2858 20800 3332 23868 25.40 186.91
15.08 | 1286.71 12.70 | 107.40 19.05 | 158.10 | 23.83 | 19496 | 27.79 | 22465 | 31.75 25356 @ 3571 281.70
16.66 | 106.12 1270 123.31 2144 | 203.53 | 26.19 24556 | 30.96 | 286.64 | 36.53 333.19 4049 36535
19.05 @ 205.83 1270 139.20 23.83 25467 | 2036 | 309.76 | 3493  363.64 | 39.67 40845 | 4524 45959
2062 247.83 1270 | 15513 | 26.19 | 31117 | 32,54 381.53 3810 44148 @ 4445 50811 5001 564.81
2223 | 294.25 28.57 | 373.83 | 3493 45142 4128 | 527.02 | 4763 60063 | 53.98 672.26
2459  355.02 12.70 | 187,07 | 3096 441.78 | 38.80 | 547.33 46.02 | 639.58 | 52.37 719.63  59.54 B07.63
12.70 23828

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect
of any incorrect information it may contain or any damages which may arise through the misinterpretation of its contents.
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CHEMICAL REQUIREMENTS OF STAINLESS STEEL

PIPES AS PER ASTM A312
Composition, %"

Grade UNS Desig- Carbon Manga- Phios- Sulfur Silicon Chromium Mickel Molyb- Mitrogen®  Other Elements

nation nese phorus denum
TP304 330400 0.08 2.00 0.045 0.030 1.00 18.0-20.0 8.0-11.0
TP304L 530403 0.035" 2,00 0.045 0.030 1.00 18.0-20.0 8.0-13.0
TP304H 530409 0.04-0.10 2.00 0.045 0.030 1.00 18.0-20.0 8.0-11.0 "
TR304LN 530453 0.035 2.00 0.045 0.030 1.00 18.0-20.0 B.0-12.0 0.10-0.16
TP3095 530908 0.08 200 0.045 0.030 1.00 22.0-24.0 12.0-15.0 0.75
TP309H 530908 0.04-0.10 2.00 0.045 0.030 1.00 22.0-24.0 12.0-15.0 p
TP3108 531008 0.08 2.00 0.045 0.030 1.00 24.0-26.0 19.0-220 0.75
TPIOH 531008 0.04-0.10 200 0.045 0,030 1.00 24,0-26.0 19.0-22.0
TPI16 531600 0.08 200 0.045 0,030 1.00 16.0-18.0 11.0-14.0° 2.00-3.00
TPIEL 531603 0.035° 2,00 0.045 0,030 1.00 16.0-18.0 10.0-14.0 2.00-3.00
TP316H 531609 0.04-0.10 2,00 0.045 0,030 1.00 16.0-18.0 11.0-14.0° 2.00-3.00
TPI1ELN 531653 0.035 200 0.045 0.030 1.00 16.0-18.0 11.0-14.0" 2.00-3.00 0.10-0.16
TRIT 331700 0,08 2.00 0.045 0.030 1.00 18.0-20.0 11.0-14.0 3.0-4.0
TR317L S31T03 0.035 200 0.045 0.030 1.00 18.0-20.0 11.0-15.0 3.0-4.0
TP321 532100 0.08 2100 0.045 0,030 1.00 17.0-19.0 9.0-12.0 o 0.10 TI(5 X Cy0.70
TP321H S32108 0.04-0.10 200 0.045 0.030 1.00 17.0-18.0 90120 Ti(4 X C) -0.60
TR34T S34700 0.08 2.00 0.045 0,030 1.00 17.0-19.0 9.0-13.0 Cb (10 X C)-1.00
TP34TH 534708 0.04-0.10 2100 0.045 0.030 1.00 17.0-19.0 9.0-13.0 Chb (8 x C)}-1.00

e Maximum, unless otherwise indicated.

e New designation established in accordance with Practice E527 and SAE J 1086.

e The method of analysis for nitrogen shall be a matter of agreement between the purchaser and manufacturer.

¢ For small diameter or tin walls or both, where many drawing passes are required, a carbon maximum of 0.040% is necessary in grades
TP304L and TP316L. Small Outside diameter tubes are defined as those less than 0.500 in. (12.7mm) in outside diameter and light
wall tubes as those less than 0.049 in. (1.20mm) in average wall thickness [0.44 in. (1.10mm) in minimum wall thickness].

e For welded TP316, TP316LN, and TP316H pipe, the nickel range shall be 10.0-14.0%

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect of any
incorrect information it may contain or any damages which may arise through the misinterpretation of its contents.
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Madhukar Steel Centre

TENSILE REQUIREMENTS AS PER ASTM A312

\ DIMENSIONS

LENGTHS Grade UNS Tensile Yield
Designation Strength,min Strangth, min
ksi [MPa] ksi [MP:
Pipe lengths shall be in accordance with the following regular practice : el =
1. Unless otherwise agreed upon, all size from NPS % to and including NPS8 TR304 S30400 75 515] 30 [205]
are available in a length up to 24 ft with the permissible range of 15 to 24 ft.
Short lengths are acceptable and the number and minimum length shall be TP304L 530403 70 [465) 25 [170]
agreed upon between the manufacturer and the purchaser.
TP304H 530409 75 [515) 30 [205]
HEAT TREATMENT TPI04LN 530453 75[515) 30/[2085)
TP3095 £30908 75 [515] 30 [208]
All pipe shall be furnished in the heat - treated condition in accordance with the
requirements as mentioned below. Alternatively, for seamless pipe, TP309H 530909 115 J0209]
immediately following hot forming while the temperature of the pipes in not TP30S S31008 75 [515] 30 [205]
less than the specified minimum solution treatment temperature pipes may be
individually quenched in water or rapidly cooled by other means. TP310H 531009 75[515] 30 [205]
A A G S AS TR31E 831600 75 [515] 30 [205]
Q TP316L 531603 70 [485) 25 [170]
PER ASTM A312 TP316H 531609 75[515) 30 [205]
Rt Heat treating Cooling/Testing TP316LN 531653 75[515] 301[205]
Grade or UNS Designalion Temperature® Requirements
o : ¥ TP317 §31700 75[515) 30 [205)
All grades not individually listed 1900°F [1040°C] i
below: TPITTL §31703 75[515) 30 [205]
TP321H, TP34TH, TP321 332100:
Cold finished 2000°F [1100°C] 2
Hot finished 1925'F [1050'C] : Frsided it S0l
TP304H, TP316H Seamless:
Cold Finished 1900°F[1040°C] C
: ; <%in. 75 [515] 30 [208]
Het Finished 1900°F [1040°C)
TP308H, TR310H 1900°F [1040°C) >%in 70 [485] 25[170]
New designation established in accordance with Practice E 527 and SAE TEA2H S32108:
J1086. Minimum unless otherwise stated. Quenched in water or rapidly cooled
by other means, at a rate sufficient to prevent re-precipitation of carbides, as Welded 75(515] 301[209]
demonstrable by the capability of passing Practices A 262, Practice E. The Soamiess:
manufacturer is not required to run the test unless it is specified on the
purchase order (see Supplementary Requirement 57). Note that Practices A 262 £ %dn. 75 [515] 30 [205]
requires the test to be performed on sensitized specimens in the low-carbon and
stabilized types and on specimens representative of the as-shipped condition 4 in 70 [480] 25170)
for other types. In the case of low-carbon types containing 3% or more
- e . . TE34T S34700 75 [515] 30 [205]
molybdenum, the applicability of the sensitizing treatment prior to testing shall
be a matter for negotiation between the seller and the purchaser Quenched in TPHTH 534700 75[515) 30 [208]
water or rapidly cooled by other means
All Grades 35 25

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect of
any incorrect information it may contain or any damages which may arise through the misinterpretation of its contents.
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Specification Allowable Outside Diameater Allowable Wall Exact Length Testing
Variation in mm Thickness Variation Tolerance in mm
ASTM-A213 MNominal Diameter Over Under = 0ver %Undar = Over Under
Seamless Boiler Under 25.4 A01 Al +20% -0 3.175 0 Tension Test
Superheater and 25.4-38.1 incl 52 .152 +22% -0 3.175 0 Flattening Test
Heat Exchanger 38.1-50.8 excl 203 203 +22% -0 3.176 0 Flare Test
Tubes 50.8-63.5 excl 254 254 +22% -0 446 0 Hardness Test
63.5-76.2 excl 304 304 +22% -0 476 0 100% Hydrostatic test
76.2-101.8 incl 381 381 +22% -0 4.76 0 Refer to ASTM A-450
ASTM-A249 Under 25.4 A01 A +10% -10% 3.175 0 Tension Test
Welded Boiler 25.4 - 38.1 incl 152 152 +10% -10% 3.175 0 Flattening Test
Superheater, Heat 38.1-50.8 Excl 203 203 +10% -10% 3.175 0 Flare Test
Exchanger And 50.0-63.5 excl 254 .254 +10% -10% 4.76 0 Reverse Bend Test
Condenser Tubes 63.5-76.2 excl 384 304 +10% -10% 4.76 0 Hardness Test
76.2-101.6 incl 381 381 +10% -10% 4.76 0 100% Hydrostastic Test
Minimum Wall tubes “Reverse flattening Test
+ 18% 0 available Refer to ASTM A-450
On request “Wherever applicable
ASTM-A269 Upto 12.7 13 13 +15% -15% 3.2 0 Flare Test
Seamless & Welded  12.7- 48.3 excl 13 13 +10% -10% 3.2 0 Flange Test (Wealded Only)
Tubing for General 48.3 - 101.6 axcl 25 25 +10% -10% 4.8 0 Hardness Test
Service 101.6 -139.7 excl 38 38 +10% -10% 4.8 0 Reverse Flattening Test
139.7-203.2 excl 76 76 +10% -10% 4.8 0 (Welded only)
100% Hydrostatic Test
Refer to ASTM-A269
ASTM-A270 38.1 and under 05 .20 +12.5% -12.5% 3.2 0 Reverse flattening Test
Seamless & Welded  38.1 - 63.5 05 28 +12.5% -12.5% 3.2 0 100% Hydrostastic Test
Sanitary Tubing 63.5-76.2 08 .30 +12.5% -125% | 3.2 0 External polish on all tubes
76.2-101.6 .08 .38 +12.5% -12.5% 3.2 0
101.6 - 139.7 excl 38 .38 +12.5% -12.5% 4.8 0 Refer to ASTM A-270
139.7 - 203.2 excl 76 76 +12.5% -12.5% 4.8 0
ASTM-AZ12 10.3 - 48.3, incl A0 40 Minimum Wall Thickness 6.4 0 Tension Test
Seamless & Welded 483 - 114.3, incl 79 79 12.5% under 6.4 0 Flattening Test
pipes 114.3 - 218.1, incl 1.58 78 nominal wall thickness 6.4 0 100% Hydrostatic Test
219.1 - 457.2, incl 2.38 79 Specified
457.2 - 660.4, incl 3.18 79 (Normally Random Refer to ASTM A-530
Lengths ordered)
Thickness at any point
ASTM A-358 219.1 - 750 +/- 05% shall not be more than 6.0 Refer to ASTM A-530
Welded pipe 0.3mm under the
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Madhukar Steel Centre

FOR TUBING & PIPING

nominal thickness.

\ DIMENSIONS

TOLERANCE : ASTM SPECIFICATION

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in
respect of any incorrect information it may contain or any damages which may arise through the misinterpretation of its
contents.
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@ \ DIMENSIONS

1, ASTM/ASME : STEEL TUBES FOR HEAT TRANSFER
(1) Chemical Requirement and Tensile Requirement

Chermical Requirements Heal Treatment (& ] ‘Tensike Requinments
Speciication | Grade | Manulachring Wt Finished Cold Finished | A wekded ERW | Tensile Strangth vl sieng® | Elongation
Codo Desgration Method C% M P% 5% S % Cria Mot L ot Seamless Searmaist (L= Mpa s 5% L)
e man i men
AS3 A S8E 2028 2085 QL0S0 0045 - =040 1] 015 5008 Cus0d - - = 80 205 (4]
SAE [ SE HE 1 0.050 0.045 - 2 0040 =040 2015 208 CuZ04 — - 54 415 40 (4
4106 A ] 2025 027-043 | 0035 0.035 E010 & 040 040 & 015 & 00 Cu S 04 - A 330 x5 ]
SA 108 8 ] 2030 02%-106 | 005 0.038 2010 040 a0 20185 2008 Cu S04 - A 415 40 30
c 5 5035 028-106 | 0035 0.035 2010 S040 5040 2005 S008 Ci 304 = A 485 s 0
A1 A E 2025 2095 0.8 0,035 - = - - - - - aa 207 '
54135 B E S03 5120 oms 0.03% = - - - - - 54 414 41 30
A3 i 5 5030 040~ 1.06 112 0028 il - - = - = N, NG N MG M, NG = 205 a5
e 3 5 S0 D31~ 064 (11173 00 0.18~037 3.18~-382 - = - - N N N 450 240 30
1 [ 3042 050-105 | 0028 0028 008-037 | 0AT-038 | D4d4-001 - - j;-n",f;‘_ i N N 415 280 a0
B s S030 0.5~ 106 0025 0.005 &0, - - - - = N, RO . MG W, M3 418 240 30
T s 010 =040 0028 [iLir.] 013-03 | 203-257 - = - = H N N 450 280 an
8 58 2013 3090 0025 0fes | 003-032| §40-960 - - = - O, DT T, DT Q, DT (] 515 2
] 5 2020 0,40 - 0B n.ozs 0ms - 160=-224 - - - ] N N 43 15 M
10 s S0 148-150 | 0035 0os 00~ 035 025 3015 2005 =012 NG NO 1] 550 450 Fd
1 5 0.0 20,60 0.025 0.025 2035 | 10-30 050 2050 - AN AN AN 45 0 B
ANS P1 5 010-020 | 030-080 | 0.025 0025 | 0.10-050 - - 044-065 - | - ) A 300 206 0
5A 135 P2 5 0.90-020 | 0.30 057 0025 0.025 0,10 -0.30 - 050~ 81 0,44 = 085 = = A A 380 206 30
PS s 5045 | 030-080 | 0025 0025 2050 - 400-600 | 0A4S- D065 - FA A NT | FALIANT 415 05 n
PSb 5 S0.15 030 ~ LD 0025 0035 100~ 200 - | 4.00 - B.00 0,45 - 0,65 = - FA WA NT Fa, 1A HT 05 30
PEe s 0412 030-068 | 0025 0,025 050 - 400-600 | 045~ 065 - - A A o] L]
Pa s 015 0.30 - B 0025 DS 0.5 - 100 - | B00- 1000 | 0.90=-1.10 = = FA LA NT FA, AT o} L 1]
PN 5 005 -0.15 | 030 -08) 0025 0025 050 - 100 - 100~ 1.5 044 =065 = - FAC LA NT FA, 1A HT Fui] ]
P12 5 005015 | 0.30-081 0.025 0.025 =050 = 080~ 125 .44 = 065 - - A A 0 30
P15 s 005-0.15  030-080 0.025 0025 1,15~ 188 - 0.4 ~ 065 - - FA, LA HT FA, IA_NT ¥y -] 1]
P 5 005005 | 0.30=080 0025 0,025 =050 = 265-115 0.80 - 1.08 = - Fi LA, HT FA, 1A HT A5 30
[ F7} 5 005-0.16 030 = 080 oS 0,025 "-'U;H] - 180-260 08T =113 - [ - FA, WA HT Fh, 1A, HT & 30
PR 5 004 =010 | 000 -0060 0oao 0010 5050 = 190-280 0.05-030 | Q20=030 2 NT NT ] 20
POl 5 0008 =0.12 | 030 =060 [<Tvrt] 0.010 020 - 0.50 3040 A00-950 085 =108 | Q1B=-025 (Fi) WT NT 415 20
P2 5 007 =013 | D30-060 | 0020 0010 3050 2040 850-950 | 030-080 | 015=026 1] WT NI 20 40 2
Note : (2) Other elements %o (4) Heat Treatment
(1) Manufacturing Method T2, T12 : S 0.045 max (permissible to order) The tubes shall be subjected
E : Electric resistance welded process to the heat treatment by one
S : Seamless process hot finished and cold finished (3) Other elements %o of specified method, the
S-C : Seamless process and cold finished T5C:4xC=Ti =0.70 heat treatment other than
T23 : W 1.45-1.75 Cb 0.02~0.08 B 0.0005~0.006  those specified in the table
N= 0.030 Al = 0.030 shall be agreed up on by the

T91 : Cb 0.06~0.10 N= 0.030~0.070 Al = 0.040 purchaser and the
T92 : W 1.50~2.00 Cb 0.04~0.09 B 0.001~0.006 ~ manufacturer
N 0.03-0.07 Al = 0.040 A: Annealing

FA: Full annealing
IA: Isothermal annealing
NT: Normalizing and
Tempering
SA : Subcritical annealing

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect of
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(2) TEST AND EXAMINATION

Mechanical Test Dimensional Tolerance
Specification Grade Manufacturing Flattening Flaring Flange Crush Hardness Reverse Hydrostalic  Mon Destructive  Outside  Wall Thickness Wi length Supplementary
Code Designalion Method Test Test Test Tast Tesl{g]m FIa.:Ear:ing Test Test Di;;n[?;et {WT) Variation L} CQuality Requirements
sl
] @ @ “ ® HB HR M M Bl ff an o2 ) (15}
A1TR A E 0 - 1] 1] - - 1] U] 1] [i] 0 0 ]
SA1TE C E 0 - 1] - - 0 1] 1] 1] 0 1] 0 UST(E 273 or E213}
1] = 0 - 0 - [ o )] 0 0 [\ 0
A179, SA 178 - 5-C 0 0 i} L] BETZ = S 0 i} 0 1] ]
A192, 8A 192 & 5 ] 0 - 137 BT 0 [!] 0 0 1] ]
A209 T s 0 (] 145 B80 0 0 ] i il 0
SA 208 Tia 5 1] 0 153 B 81 ] 0 0 0 0 ] Surface Condition
Tib 5 (1] /] 1k T i BT ] 0 o /] (] il
AZID Al 5 a 0 143 . B79 {l-= /] 1} 0 0 (]
SAZ10 Cc 5 (/] 0 179 B8s 0 /] o /] i} 0
A213 T2 5 (1] 0 163 B &5 a 0 0 4] i 0
SAZ213 T5 ] 0 0 163 Bas 0 0 o 4] (1} [}
TSb S 1] 0 179 B 8% 0 0 0 ] (1] 1]
T5¢ 5 0 0 163 B85 ML 1] i} 4] i} 0
hi:] 5 1] /] 179 B89 o 1] 0 f i} 1}
™ b 0 0 163 B 8% 0 0 a 1] i 0
T12 5 0 0 163 B85 ] 0 0 i} i ] Intergranular
7 5 0 '} 163 B a5 ] 0 ] 1] 1 ] Carrosion Tesl ecl
T21 3 1] 0 163 B 85 0 0 0 0 0 0
T22 3 1] 0 163 B A5 0 ] 1] 0 o 0
T23 5 1] 0 220 l B 97 1] 0 0 0 n f1
™ 5 1] /] 260 | 2 (1] (1] 0 1] il 1
T92 S ] 0 250 c25 0 0 1] 1] 0
Note :
(1) Manufacturing Method (4) Flange test (10) Tolerance in Outside Diameter
. . mm
E : Electric resistance welded process 0D of Tubes  mm Width of Flange &TH
.. .. = [
S : Seamless process hot finished and cold finished =0 el | 0D of Tubes Tolerance:
o 635< S052 12.5% of 0D <1016 10408
S-C : Seamless process and cold finished e N0 10% of OD o <1905 10412
: 190.5< <2286 +H4-18
2) Flattening test '
(2) g (5) Crush test
H= WT of Tubes mm Height of Crushed Section mm SCRE mm
H : distance between flattening plates (mm) £343 19 or Until Outside folds = Tol
By . are in contact 0-[3 of Tubes nlerance
t : specified wall thickness of the tubes (mm) 5343 32 <254 £ 0.1
. . . = <381 +0.15
D : specified outside diameter of the tubes (mm) &4
38.1< <50.8 +0.20
. . (6) Hardness test
e : constant individually defined for each grade of 50.85 <635 +0.25
. WT of tube mm Hardness Test £3.52 <762 +0.30
the pipe =17 : o : e
< = e 76,25 <1016 +(.38
0.09 : low carbon steel (C= 0.18%) 175 <51 Rackwell Hardness (HR) 1016<  =1905 +0.38, - 0.64
. 518 Brinell Hardness (HB) or
0.07 : medium carbon steel (C= 0.19%) Rockwel Haroness (HR) 190.5<  S2288 +038, -1.14
0.08 : ferritic alloy steel HR B or C : Rockwell hardness
(11) Tolerance in wall thickness

(3) Flaring test (Seamless Steel Tubes) tester scale
] - This test shall be applied for welded

M'r'l_'liml._.ll'l‘.l E'xp'a nsion of ID % (7) Reverse flattening test steel tubes,

- ':-MDE ?EEHS _ ﬁ.l_lwﬁieels steel tubes, - . mm

s ol WLT. £

0.8 29 17 Please refer ASTM A 450 of Tubes OD—(;M on i 00538_1 op> i e

M Ly « oy,

0.7 25 19 (8) Hydrostatic test and ,(9) Non gqc” P T

0.6 30 23 . $38) okl T % emy | +2, 418,
destructive test TE 33, | 2| -0 i i

o = & Each tube shall be subjected to th s Sy R

04 51 38 ach tube shall be subjected to the s vy |y

0.3 B8 ) non destructive electric test or the

hydrostatic test at the option of the
ID : Inside diameter of the tube (mm)

OD : Outside diameter of the tube (mm)

manufacturer, unless otherwise
specified in the purchase order.
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(2) TEST AND EXAMINATION

Mechanical Test Dimensional Tolerance

Specification Grade Manufacturing Flattening Flaring Flange Crush Hardness Reverse Hydrostalic  Mon Destructive  Outside  Wall Thickness Wi length Supplementary
Code Designalion Metfod Test Test Test Tast Tesl max. Flattening Test Test Diameter {WT) ariation L) Cuality Requirements
(6 Test 100)
il @ [} (L (5) HE | HR n - TH TR S 11} (11 12413 | (14) {15}
AlTR A E 0 - 1] -] - - 1] U] 1] [i] 0 0 ]
SA1TE C E 0 - 1] - - - 0 1] 1] 1] 0 [i] 1] UST(E 273 or E213}
il E 0 3 0 - | 1] ] i 0 0 il 0
A179,8A179 | - 5-C 0 0 i} AL BETZ - S 0 i} 0 1] ]
A192, SA 192 - 5 0 0 : 197 B77T | 0 0 ] 0 0 0
(A28 || ™ s 0 0 146 L 0 0 0 0 0 0
SA 208 Tia S [/} 0 153 ! B81_ | 1] 0 0 0 [1} ] Surface Condition
Tib 5 0 2 11 el BT (] 0 0 0 (1] n
AZID Al 5 a 0 143 . B79 {l-= /] 1} 1] 0 (]
SAZ10 Cc ) (/] 0 179 B8s 0 /] o (] i} 0
A213 T2 5 (1] 0 163 | B &5 a 0 0 +] 1] 0
SAZ213 T5 s 0 0 163 Bas 0 0 o Q (1} (]
TSb i | 1] 0 179 B 8% 0 0 0 1] (1] ]
T5¢ 5 0 0 163 B85 IS /] ] 1] i} f
hi:] 5 1] /] 179 B89 o 1] 0 f [V} (/]
™ b 0 0 163 B 8% 0 L] ] 1] 13 0
T12 5 0 0 163 B35 ] 0 0 [/} i 0 Intergranular
TV 5 0 0 163 B a5 (] 0 0 1] 0 0 Caornosion Test ecl
T21 3 1] 0 163 B 85 1] 0 0 0 0 0
T22 3 1] 0 163 B A5 0 ] ) 0 o 0
T23 5 1] 0 220 l B 97 1] 0 0 0 n f1
TH 5 1] /] 250 _ 2 (1] 0 0 1] il 1
T92 5 ] 0 250 C25 0 0 1] 0 1] 1]
(12) Tolerance of variation in wall thickness These permissible variation in length applied to
mm
tubes before bending.
ODof Tubes WTof Tubes | STubes  E Tubes g .
<508 ; They apply to cut lengths up to and Including
<56 7,300mm (24ft), and for lengths greater than
=5n .
=508 _
=cg 10 % +5% 7,3000mm, the above over-tolerance shall be
increased by 3mm (1/8 in) for each 3000mm
. . (10ft) or fraction there of over 7300mm (24ft)
(12) Tolerance in Height of Flash on . . .
. . or 13mm (1/2in), whichever is less.
Electric Resistance Welded Tubes
mm
00 of Tubes WT of Tubes Tolerance (15) Supplementary Requirements
<E0R = 34 #0.15 The supplementary requirements shall apply
7 > 1.4 + 025 only when specified by the purchase order
<508 +{ 25
(12) Tolerance in Length mm
ODofTubes | S-HTubes S-CTubes ETubes
< 508 +5 -0 +3. -0 +3, -0
=508 +5 -0 +3.-0 +3.-0
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2. ASTM/ASME : STEEL PIPES FOR PIPING
(1) Chemical Requirement and Tensile Requirement

Chesrical Fequiement: Hea Treatmesnd K] Tensile Requinments
Specification | Grade | ManuBacheing Biot Finished  Cold Finished  Ag weided ERW | Tonsile Simnglh Yeld siteng®  Elongalion
o Rgnation Method % K% P% % Si% [ cri Mo Wi oers Seamiess Seamiis Mew Mpa min % L)
-9 max i men
ASY A SE 2025 3095 0050 DS = =080 04 2015 008 Cus0d = - = 30 5 (1]
SAS1 B SE 5030 512 0.050 01045 - 20040 2040 2015 S08 Cu S04 - - Sh 415 260 (4]
A06 A ] 2025 0IT-083 | 0035 0.035 010 & 040 040 & 015 3 008 CuS 04 = A 330 ] ]
SA 106 B 5 203 02%-106 | 005 0.035 =010 040 S0 2015 S008 Cu S 0.4 - A 415 240 30
c 5 5035 020-106 | 0035 (.085 2010 =040 S 040 2015 =008 Cu S 0.4 - A 485 s 30
A1IS A E s025 50,95 05 0,035 = = - - - - - i 207 %
54135 B E S0.30 31.20 oms 0038 - - - = - - 54 414 1] 30
AT 1 H] S0.30 a0~ 106 | QS 0.025 = - - s - - N, NO N MO M, NG 0 205 35
SANEY 3 5 2010 031~ 084 s 0025 0I6-037 | 308-382 - - - = M ] ] 450 240 30
4 5 5012 | 0S0-105 | OGS 0605 | O0B-03T | 0AT-038 | 04d-a0i - - e N N 415 260 30
i s 5030 0.2~ 106 0us 0.02s & 0,90 - = - - = M, MG N, MG W, RO 1% 240 30
i s 018 = 050 OuiEs {117} OI3-032 | 203=-257 - = - - H N N ] 240 30
B 58 S013 = 050 s [ (17 013-03%2 | 840-960 = = = = T, DT OT, DHT O, DNT 253 ] 515 2
] E S020 0,40 - 0ED 0028 oS = 160=224 - | - - Cu075~125 ] N N 4% 35 il
10 5 S020 | 115-15 | 0038 oos | 040-035| S025 S0.15 2008 a0 T NG (4] ] 550 450 o)
" 5 0.90 =060 0025 (T3 5035 | 3B0-3T0 S050 050 - AN AN M 45 40 ]
AXS P1 5 010 =0 | 050 - Db T 00Es 0,10~ 0.50 - - 044 - 065 = = A A 380 ot W
SA135 P2 5 010-020 | 0.30-0&7 o2s 05 030 -0 - 050~ (81 1044 = (.65 = | = A A 380 205 0
Ps 5 S018 030 - QB0 aogs (172 2050 - A0 = 8,00 0 45 = 0BS = - FA, WA HT FA LA NT 415 Faiad i
Pl 5 SO.45 .50 - 080 faes (17 100= 200 - 400 = B.00 045 = 0,85 - - FA W MT FA, b M 415 oG 30
P § S0z 030 - 060 0025 00 Z050 - 4,00 - B.00 045 ~ 0.65 - - A A 415 e ]
PY 5 So15 | 030-080 | 0025 0Ozs | 025-100 = | BpO-1000 | 050-110 2 = FAAMT | FA LA NT 415 ] ]
(X1} 5 008 =015 | 0080-08 02s 0025 05y~ 1.00 - .00 = 50 044 = 065 - e FA WA MT FA, 1 NT 15 Faic] n
P12 5 005015 | 030081 0u0es 0.025 =050 = 020-135 @ 04 -085 - | - A A 415 720 30
P15 5 005-0.15 | 0.30-080 CL025 0025 1,15~ 1,85 - 0udd ~ 065 - - FA, I8, HT FA, L, MT & Fui- 30
P2 5 005005 | 030-080 | 0025 0.025 =050 = 285-135 | 080~ 108 = | - FAAHT | FA, 1A NT 415 25 ]
PR L] 005 =016 | (.30 = 0080 ooz 0025 S050 > 150 ~280 0BT =113 - o FA, WA, WT F, I, HT 415 205 30
3 5 04 =010 | 00 =060 0L0G0 0010 2050 = 190260 005-02 | 0X=-030 2) T NT 510 400 20
Pai s 008 =0.12 | 030 =060 00D oo 0.0 - 050 S0do 8.00-950 GRS =185 | 018=-025 (ri] NT NT 5 415 F.i]
P2 5 007-013 030-080 | 0020 0010 2050 2040 850-950 | 0A0-0E0 | 015-025 @ T NT 20 40 20
Note : (3) Heat Treatment (4) Minimum Elongation : %
(1) Manufacturing Method The tubes shall be subjected to the heat treatment e = 1940 (A)0.2
E : Electric resistance welded process by one of specified method, the heat treatment (U)0.9
S : Seamless process hot finished and cold finished other than those specified in the table shall be A= cross-sectional area of the
S-C : Seamless process and cold finished agreed up on by the purchaser and the tensile specimen. (mm)2
manufacturer. U= Specified tensile strength,
(2) Other elements %o MPa
P23 W1.45~1.75 Cb 0.02~0.08 B 0.0005~0.006 A: Annealing
N=0.030 A1=0.030 FA: Full annealing
P91 Cb 0.06~0.10 N 0.030~0.070 A1=0.04 IA: Isothermal annealing
P92 W 1.50~2.00 Cb 0.04~0.09 B 0.001~0.006 NT: Normalizing and Tempering
N 0.03~0.07 A1=0.04 N : Normalizing

QT : Quenching and Tempering
DNT : Double normalizing and Tempering
SA : Seam annealing of the welded portion
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(2) TEST AND EXAMINATION

Mecharical Test Dimestonal Tolerance
Specification Grade Manufacturing  Flattening = Bending Hardness Test  Impact Test Hydrostalic  Mondestructive  Outside  Wall Thickness Length  Weight  Supplementany
Requirements
Cade Dasignation  Method Test Test man. Test Test Diameter [WT) L
| ()] (2) (3. (4) HB HR (8) (8) (U] ] (3) e | 1) i1y
AS3 A 8. E Ofe:0.08) | O(Pipe) = = - o] 0 0 o 0] a
SA 53 B S.E O (e:007) | O(Pipe) ] 0 Q ] 0] 0]
A 106 A s O(e:008) | O (Pipe) 0 0 o o o] Q0
SA 106 B ] O(e:007) | O (Pipe) 0 o] o 4] 0] a
C 5 O(e:007) | O(Pipe) 0 Q 0 0 0 0
A135 A E 0 (H=2/30) - 0 0 0 o] (1] 0
SA 135 B E 0 (H=2/30) 0 Q0 (4] 0 0 (o]
A333 1 8 (4] . 0 (4] (o] Q ] (o]
SA333 3 8 (o] Q(+W)-45C 0 Qo v} Q0 o] Q
4 3 (8] 0(+ W) - 100°C 0 Q (0] Q 0 Q
(] S 0 O [+ W)- 100°C 0 0 0 0 0 o
7 ] (4] O(+W)-45C 0 0 0 0 0 0 | 51 Subsize Impad
Specimens
8 ] o] O(=W)-75C e] 4] (0] Q 0 ]
9 5 0 -185C o (o] 0 Q 0 ]
10 g ] O(+W) - 75°C 0 o] 0 8] 0 (o}
" s 0 . O+ Wj}- 60C 0 o 0 0 0 4]
A335 P1 ] [#] a - 0 0 0 o 0 (1]
SA 335 P2 ] 0 a ] 0 0 o] 0 4]
PS5 5 L] a - 0 ] (4] (8] L] 0]
P 5b 5 0 aQ 0 0 4] (8] ] [}
P 5S¢ 3 0 Q ] 0 (4] o 4] 0
Po 3 0 0 o 0 0 o 0 o 56 i;':_:-;;mr:upx_r-:.‘_v mdvidual
P 5 0 0 0 o O 0 0 C ::T:ﬁ;:‘._—;;h!' Tratewnl
P12 s 0 0 0 0 (0] Q (4] o
P15 5 o] 0 0 0 ] (] (4] 0
P21 5 0 0 0 0 0 0 ] 0
P22 3 Q 0] 1] 0 (0] [} o] 4]
P23 3 0] o] - - 4] ] L8] Q 0 4]
P9 5 0] 0 250 G 25 (s} 8] o] 4] [} 0
P92 s o] 0 250 C25 0 v} o] (4] [+ 0
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(2) TEST AND EXAMINATION

Note : spwcﬁs:m = mm ® % o Ul

(1) Manufacturing Method e $317 o0 S 6 RLgsoesm | "

E : Electric resistance welded process S112 +040

S : Seamless process hot finished and cold finished - é: ;i

S-C : Seamless process and cold finished SA%6s :: :a e ks bR '35
0.79

(2) Flattening test e 526 178

H= 1+e A135 +10% -125 by agreed '35

—e = t/d 5A 135 e -

H : distance between flattening plates (mm) 1S 52112 ‘3s

t : specified wall thickness of the tubes (mm) 1Bs st 13 3s s S%% 'S SNPS 12

D : specified outside diameter of the tubes (mm) 12 54 208 5 0

e : constant individually defined for each grade of L 4< s I8 S "2'5; by agreed

the pipe o< S 205 :Siw ‘25 >TE\E12

0.09 : low carbon steel (C= 0.18%) e 232 32| ap Semess ggy TS

0.07 : medium carbon steel (C= 0.19%) s Seamess g S

0.08 : ferritic alloy steel e

(3) Bending Test (A53, SAS53, A106, SA 106) e ES pipe of weights lighter than extra strong

For pipe NPS2 and under shall be capable for being e SRL Single random length

bend cold through 90 degree around a cylindrical e A335 and SA335 (ferritic alloy steel pipe) shall apply the

mandrel, the diameter of which is 12 times the specification of steel tubes for heal transfer

outside diameter of the pipe, without developing

cracks. (12) Supplementary Requirements

One or more of the Supplementary requirements shall apply only when
(4) Bending Test (A335, SA335) specified in the purchase order
For pipe whose diameter exceed NPS 25, whose
diameter to wall thickness ratio is 7.0 or less shall
be subjected to the bend test instead of the
flattening test, the bend test specimens shall be
bend at room temperature through 180 degree
without cracking on the outside of the bend
portion. The inside diameter of the bend shall be 1

inch.

(5) Impact Test

a absorbed energy for charpy impact test

Size of specimen Minimum Average Value Minimum Value of b, On welded pipe, additional impact tests of the same number shall be,
mm One set of 3 Specimens One specimen made to test the weld

10x10 18 14
10x7.50 14 1 (6) Hydrostatic test and (7) Non destructive test
10 x 6.67 12 9 Each tube shall be subjected to the non destructive electric test or the
10250 8 7 hydrostatic test at the option of the manufacturer, unless otherwise
102333 | 7 4 specified in the purchase order.
10x25 5 4
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DIMENSIONS, WEIGHTS, AND TEST PRESSURES FOR CARBON
STEEL SEAMLESS PIPE

NP5 DN Outside Dismeter, Nominal Nominal Weight [Mass] ~ Weight Class Schedule No. Test Pressure, " psi [kPa)
Designator = Designator in. [mm) Wall Thickness,  per Unit Length, Plain
in.[rm] End, ib/ft [kgfm] Grade A Grade B
g 0.405[10.3] 0.068[1.73] 0.24 [0.37) STD 40 700 [4800] 700 [4800]
0,085 [2.41] 0.31 [047] x5 80 850 [5800) 850 [5800]
8 0540[13.7] 0,088 [2.24] 0.43 [0.63] 5TD 40 700 [4800) 700 [4800]
0119 [3.02) 0.54 [0.80] %S 80 850 [5800] 850 [5800]
b 10 0.675[17.1) 0,081 [2.31] 0.57 [0.84] sSTD 40 700 [4800) 700 [4800]
0.126 [3.20] 0.74 [1.10] x5 BO B50 [5300] 850 [5500]
15 0.840 [21.3] 0104 [2.77) 0.85[1.27) STD 40 700 [4800]) 700 [4200)
0,147 3.73] 1.09 [162] X3 B0 850 [5000] 850 [5200]
0.188 [4.78] 1.31 [1.95] 5 160 800 [6200] 400 [6200]
0.294 [7 47) 1.72 [2.55] XHS - 1000 [6900] 1000 [6900]
] 20 1.050 [26.7] 0.113 [2.87] 1.13[1.69] STD 40 T00 [4300] 700 [4800)
0.154 [3.91] 148 [2.20] XS B0 B50 [5600] 850 [5900]
0.219 [5.58] 1.95 [2.90] - 160 950 [6500] 50 6500
0.308 [7.82] 2.44 [3564] KNS ] 1000 [5900] | 1000 [6500]
{ 25 131533 4] 0.133[3.39] 1.68 [2.50] STD 40 700 [4500] 700 [4800]
0179 [4.55] 217 [3.24] X5 B0 B50 [5900] 850 [5800]
0.250 [5.35] 2.85 [4.24] : 160 950 [6500] 950 [8500)]
0,358 [9.09] 3.66 [5.45] XXs . 1000 [6900] 1000 [6900]
1% 32 1,660 [42.2) 0.140 [3.56] 2.2713.39] STD 40 1200[8300] 1300 [9000]
0.191 [4.85] 3.00 [4.47] XS 80 1800[12400) 1900 [13 100]
0.250 [6.35] A.77 [6.61] - 160 1900 [13 100) = 2000 [13 800)
0.382 [9.70] 522 [7.77] XNS - 2200 [15 200] 2300 [15900]
1% 40 1.900 [48.3] 0.145 [3.68] 2.72 [4.05] STD 40 1200 [8300] 1300 [9000]
0.200 [5.08] 363 [541] X8 80 1800 [12 400] | 1900 [13 100]
0.281 [7.14] 4,86 (7.25] - 160 1950 [13400] = 2050 [14 100]
0.400 [10.16] 6.41 [9.56] XN - 2200 [15 200] 2300 [15900]
2 50 2375 [60.9] 0.154 [3.91] 3.66 [5.44] STD 40 2300 [15 900] 2500 [17 200)
0.218 [5.54] 5.03 [7.48] x5 80 2500 [17200] | 2500 [17 200]
0,344 [8.74] TAT [11.11] - 160 2500 [17 200) = 2500 [17 200]
0,436 [11.07) 8.04[13.44] Xx8 - 2500 [17 200) = 2500 [17 200)
2% 65 2875 [73.0] 0.203 [5.16] 5.80 [8.63] STD 40 2500[17.200) | 2500 [17 200]
0.276 [7.01] 6T [11.41] X3 80 250017 200) = 2500 [17 200)
0,375 [8.52] 10,02 [14.90] - 160 2500 [17 200] | 2500 [17 200]
0.552 [14.02] 13.71 [20.39] KX - 2500 [17 200 | 2500 [17 200]
3 80 3,500 [58.9] 0.125[3.18] 451 [672) : : 1200 [8900] 1500 [1000]
0.158 [3.86] 5,58 [6.29] . : 1600 [11000) 1870 [12900)
0.188 [4.78] 6.65 [9.92) - - 1830 [13 330] 2260 [15 800]
0.216 [5.49] 7.58 [11.29) STD 40 2220 [15 300) 2500 [17 200]
0.250 [6.35] 8.69[12.93] . : 2500 [17200) | 2500 [17 200]
0281 [7.14] 0.67 [14.40] : - 2500[17200] | 2500 [17 200]
0.300 [7 52 10.26 [15.27] X5 80 2500 [17 200) | 2500 [17 200]
0.438 [11.13] 14,34 [21.35] - 160 2500 [17 200] 2500 [17 200]
0,600 [15.24] 18.60 [27.68] XXS - 2500 [17 200] 2500 17 200]
3% %90 4,000 [101.6] 0125 [3.18] 518[7.72) : - 1120 [7700] 1310 {19 00Q]
0.156 [3.95] 6.41[9.59] - - 1400 [6700] 1640 [11 300]
0.188 [4.78] 7.66[11.41] . - 1690 [11 700] 1970 [13 600]
0226 [5.74) 9.12 [13.57] &TD 40 2030 (14 000) | 2370 [16 300
0.250 (6.35] 10.02 [14.92) - . 225015500 2500 [17 200]
0.281 [7.14] 1147 [16.63] = - 2500 [17200] | 2500 [17 200]
0.318 [8.08] 1252 [18.63] X§ 80 2800 [19.500] 2800 [19 300]
4 100 4,500 [114.3] 0.125 [3.18] 5.85 [8.71) . . 1000 [6900) | 1170 [8100)
0.156 [3.946] 7.24 [10.78] - . 1250 [8600) 1460 [10:100]
| 0.188 [4.78] 8671281 . . 1500 [10300] | 1750 [12 100]
‘ 0.219 [5.56] 10,02 [14.91] ; 3 1750 [12100] | 2040 [14 100]
0.237 [6.02] 10.80 [16.07] STD 40 1900 [13100] | 2210 [15 200]
| 0.250 [.35] 11,35 [16.90] . : 2000 [13800] | 2330 [16 100]
| 0.281 [7.14] 12,67 [18.87] - . 2250 [15100] 2620 [18 100]
| L0z [7.92) 13.87 [20.78] - . 2500 [17 200] | 2800 [19 300]
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DIMENSIONS, WEIGHTS, AND TEST PRESSURES FOR CARBON
STEEL SEAMLESS PIPE

NP5 DN | Qutside Diamater, Nominal Nominal Weight [Mass] Weight Class Schedule No. Test Prassure, “psi [kPa)
Dasignater | Designator in. [mm] Wall Thickness, per Unit Length, Plain
! in.[mm] End, Ipfit [kg/m] Grade A Grade B
0,337 [8.56] 15,00 [22.32) X5 an ZT00[18600] 2800 [19 300]
0438 [11.13] 18,02 [28.32) . 120 2800[19300] 2800 [19 300)
0.531 [13.49) 22.53[33.54) - 160 2800 [19300] 2800 [19 300)
0674[17.12] 27.57 [41.03] XX5 - ZB00 [19300] 2800 [19 300}
5 125 5.563 [141.3] 0.156 [3.95] 8,02 [1341] . . 1010 [T000] 118D [B100]
0.188 [4.78] 10.80 [16.09] - . 1220 [B400] 1420 [9800)
0.219 [5.56] 12.51 [18.61] . - 1420 [2800] 1650 |11 400]
0.258 [6.55] 14,63 [21.77] STD a0 1670 [11500] 1950 [13 400]
0.261 [7.14] 15.87 [23.62) - . 1820 [12500] | 2120 [14 600)
0.312 [7.92] 17.51 [26.05] : - 2020 [13900] | 2360 [16 200]
0.344 [8.74] 19,19 [28.57] . . 2230 [15400] | 2600 [17 %00]
0.375 [9.52] 20080 [30.54] x5 80 2430 [16.800] 2800 [19 300]
0.500 [12.70] 27.06 [40.28] - 120 2800 [19.300] 2800 [19.300]
0.625 [15.88] 32.99 [49.11] - 160 2800 [19300] 2800 [19 300]
0.750 [19.05) 38.58 [57.43] XXS - | 2800[19300] 2800 (19 300]
(] 180 B.625 [168.3] 0.1B8 [4.78] 12.94,[19.27] . . 1020 [T000] 1190 [6200]
10.203 [5.56] 15,00 [22.31] - - 1190 [8200] 1380 [9600)
0.250 [6.35] 17.04 [25.38] . . 1360 [400) 1580 [10 900)
0.280 [7.11) 18.99 [26.26] STD 40 1520 [10500] | 1780 [12 300
0.312[7.82] 21.06[31.32) - . 1700 [11700] | 198013 700)
0.344 [8.74] 23.10 [34.389] . . 1870 [12900] 2180 [15000]
0.375 [9.52] 25,05 [37.28] . - 2040 [14 100] | 2380 [16 400)
0.432 [10.87) 28.60 [42.56] x5 B0 2350 [16.200] | 2740 [18 900
0.562 [14.27) 35.43 [54.20) . 120 2800 [19300] | 2800 [19 200]
0.718 [18.26) 45.30 [67.58] - 160 2800[19300] 2800 [19.300]
0.884 [21.95] 53.21 [79.22) ! 25 - [ 2800 [19300] 2800 [19 300
B 200 8.625[219.1] 0.186 [4.78] 16.96 [25.26) . F 780 [5400) 920 [6300]
0.203[5.18] 18.28 [27.22) . - 850 [5900] 1000 [6800)
0.219 [5.55] 19,68 [20.28] - . 910 [6300] 1070 [T400)
0.250 [6.35] 22.38[33.31) - 20 1040 [7200] 1220 [8400)
D277 [7.04] 24.72 [36.31) . 30 1160 78600] 1350 [9300]
0.212 [1.92] 2773 [41.24) - E 1300 (9000) 1520 10 500]
0.322 [8.18] 28.58 |42.55) STD 40 1340 [5200] 1570 [10 800
0.344 [8.74] 30.45 [45.34) . . 1440 [8900) 1680 [11 600
0.375 [9.52) 33.07 [49.20] . - 1570 [10B00] 1830 [12 604]
0406 [10.31) 35,67 [53.08) . 60 1700 [11700) . 2000 [13 800]
0.438[11.13] 38,33 [57.08] - " 1830 [12600] 2130 [14 700)
0.500[12.70] 4343 [64.84] x5 80 2090 [14400] 2430 [16 800]
0,594 [15.08) 51.00 [75.92) . 100 2500 [17 200] 2800 [19 30:0]
0,719 [18.26) B0.77 [30.44] - 120 2800 [19300] | 2800 [19300]
0.812 [20.62) 67.82 [100.52] - 140 2800 [19.300] 2800 [19 300
0875 [22.22] 7248 [107.88] XX5 - 2800 [19.300] 2800 [19 300]
0506 [23.01) 74.76 [111.27] . 160 | 2800[19300] 2800 [19 300]
10 250 73.0] 0.188.[4.78] 21.23[31.62] : e 630 [4300) 730 [5000]
0203 [5.16] 22 89 [34.08] . = 680 [ 4700] 800 [5500)
0.219 [5.58] 24 85 [36.67] i - 730 [5000) 860 [59001
0.250 [6.35] 28.06 [41.75] . 20 840 [5800] 830 [6800]
0279 [7.09] 31.23 [46.49) . L] 930 [6400] 1090 [7500]
0.307 [7.80] 34.27 [51.01] . 30 1030 [7100] 1200 [8300]
0.344 [B.74] 38.27 [56.96] - - 1150 [78900] 1340 [5200]
0.365 [9.27] 40.52 [60.29] STD 40 1220 [B400] 1430 [9800]
0438 [11.13) 48.28 [T1.87] . - 1470 (101000 1710 (11 800]
0.500 [12.70] 54.79 [81.52] X8 60 1670 [11500] | 1950 [13400]
0.594 [15.09) 64.49 [95.97] : 80 1990 [13700] 232016 000]
0.718[18.26] TT.10 [114.70] i 100 2410 [16 600] 2800 [19 300]
0.324 [21.44] 89,38 [133.00] - 120 2800 [19300] 2800 [19 300]
| 1,000 [25.40] 104,23 [155.09] KXS 140 2800 [19300) 2800 [19.300]
_ L. | 1125[2857) | 115.75 [172.21] . 160 2800 [19300) 2800 [19 300]
| 12 | 300 12750 [323.8] 0.203 [5.16] 27.23 [40.55) - - 570 [3000] §70 [4600]
0.219 [5.56) 20,34 [43.63] - : £20 [4300] 720 [5000]
0250 [6.35) 33.41 [49.71] = 20 710 [4500] 820 [5700]
| 0281 [7.14) 37.46 [55.75) . - 790 [5400] 930 [B400]
| 0312 [7.92) 41.48 [61.69) . . 880 [6100] 1030 [7100]
0.230 [8.38) 43,81 [65.18] - 30 930 [5400] 1090 [7500]
| I 03ed[prd) 45,62 67.90] - . 970 [6700] | 1130 [7800]
] | ¥ | 0375 [9.52 4961 [13.78) 5T - 1060 [7300) 1240 [8500]
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DIMENSIONS, WEIGHTS, AND TEST PRESSURES FOR CARBON
STEEL SEAMLESS PIPE

NPS DN Outside Diameter, Mominal Mominal Weight [Mass] ~ Waight Class Schedule No. Test Pressure, *psi [kPa]
Designator  Designator in. [mm] Wall Thickness, per Unit Length, Plain
in.[mm] End, 1b/ft [kg/m] Grade A Grade
0.406 [10.31] 53,57 [79.70] . 40 1150 [7800] | 1340 [3200)
0.438[11.13] 57.85 jB5.62| : . 1240[8500] | 1440 [9900]
0.500 [12.70] 65.48 |87.43 X5 - 1410 [9700] 1650 [11 400]
(0.562 [14.27] 73.22 [108.92) B B0 1590 [11000] | 1850 [12 800]
(688 [17.48] 88.71 [132.04] E B0 1940 [13400) | 2270 [15 700]
0.844 [21.44] 107.42 [159,8¢] - 100 2390 (16 500] 2780 [19 200]
1.000 [25.40] 125,61 [186.91] bt 120 2800 [19300) 2800 [19 300]
1.125 [28.57] 139.81 [208.00] . 140 2800 [19 300] | 2800 [18 300]
1.512 [33.32) 160.42 [238 £8] . 160 2800 [19 300) | 2800 (19 300]
14 250 14.000 [355.6) 0210 (5.33) 30.96 [45.04] z 5 540 [3700] £30 [4300]
0.2189 [5.56] 32.26 [47.99] . - 560 [3900] 660 [4500]
0,250 [5.35] 36.75 [54.69] : 10 640 [4400] 750 [5200]
0.281 [T-14] 41.21 [61.35] - - 720 [5000] 840 [5800]
0.312[7.92] 45.85 [67.90] - i BOG [5500] 940 [6500)
0,344 [8.74] 50,22 [14.76) BBO[B100] 1030 (7100]

0.375 [9.52] 54.52 [81.25] S:FD

30 960 [5600] 1120 [7700]
(438 [11.13] 63.50 [94.55] - 40 1130 [7800] 1310 [9000]
0.469 [11.91] B7.84 [100.94] . - 1210 [8300] 1410 [3700]
0.500 [12.70] 72.16 [107.39] xS . 1280 [B800] | 1500 [10 300
0.584 [15.08) B5.13 [126.71] - &0 1530 [10 500] 1790 {12 300]
0.750 [19.05] 106.23 [158.10] = 80 1930 [13300] 2250 (15 500]
0,938 [23.83] 130,98 [194.96) . 100 2410 [16600] 2800 [13 300]
1.004 [27.79) 150.93 [224.85] - 120 2800[19300] 2800 [19 200
1.250 [31.75] 170.37 [253.56] . 140 280019300 2800 [19 300]
1.406 [35.71] 189,29 [281.70) . 160 2800[19.300) 2800 [19 200]
2.000 [50.80] 256.56 [381.83) . . 2800 [19.300] | 2800 [19 300]
2,125 [53.97] 269.76 [401.44] . - 2800 [19 300] | 2800 [19 300]
2.200 [55.88] 277.51 [413.01] . - 2800 [19.300] 2800 [19 300]
2.500 [63.50] 307.34 [457.40] . - 2800 [19 300] 2800 [19 300]
16 400 16,000 [408.4) 0.219 [5.58] 36,65 [54.56] = . 490 [3400) 570 [3900]
0.250 [6.35] 42.08 [62.64) - 10 560 [3900] BE0 [4500]
0.281[7.14] 47.22 [70.30) - . 630 [4300] 740 [5100]
0.312[7.92) 52.32 [17.83] . 20 700 [4800] 820 [5700]
0.344 [8.74] 57.57 [85.71] . . 770 [5300) 900 [5200]
0.375[9.52] £2.64 [93.17] STD 30 840 [5800] 980 [6600)
0.438 [11.13) 72.86 [108.49) . . 880 [6800] 1150 [7900]
0.469 [11.91] 77.87 [115.88) . . 1060 [7300] 1230 [8500]
0.500 [12.70] 82.85 [123.30] X5 &0 1120 [7700] 1310 [8000]
01,856 [16.66] 107.60 [160.12] . &0 1480 [10200] 1720 [11 900)
0.844 [21.44] 136.74 [202.53) . 80 1900 [13 100) 2220 [15 300]
1.031 [26.19) 164.99 [245.56] . 100 2320 [16000] . 2710 {18 700]
1.219 [30.96) 16261 [2886.64) - 120 2740 [18900] 2800 [19 300]
1.438 [36.53) 223.85 [333.19) 140 2800 [19.300] | 2800 [19 300]
1.594 [40.48] 245.48 [385 35] - 160 2800 (19 300) 2800 {19 300)
18 450 18.000 [457] 0.250 [6.35] 47 44 [T0.60] . 10 500 [3400] 560 [4000]
0.281 [7.14] 53.23 [79.24] - - 560 [3900] B60 [4500]
0.312 [7.92) 58.99 [87.75) . 20 620 [4300) 730 |5000]
0.344 [8.74] 64.93 |96.66] . - 690 [4800] 800 [5500]
0.375 [8.52] 70,85 [105.10] STD - 750 [5200] 880 [6100]
0.406 [10.31] 76.36 [113.62] . - 810 [5600] 950 [B500]
0438 [11.13) 82,23 [122.43] - 30 880 [6100] 1020 [7000]
0.469 [11.91) 87.89 [130.78] . - 940 [6500] 1090 [7500]
0.500 [12.70] 63.54 [139.20] x5 - 1000 [6900] 1170 [8100]
0.562 [14.27) 104.76 [155.87] - 40 1120 [7700] 1310 [9000]
0.750 [19.08) 138.30 [205.83] - 60 1500 [10300] 175012 100]
0.938 [23.83) 171,08 [254.67) - &0 1860 [13000] 2190 [15 100]
1.156 [29.36] 208.15 [309.78] - 100 2310(15800] | 2700 [18 600]
1.375 [34.92) 24437 [363 64] - 120 2750190001 2800 [19 300]
1.562 [39.67) 274,48 [408.45] - 140 2800 [19300] 2800 [19.300]
j B 1.781 [45.24] 308,79 [459.59] - 160 2800 [19300) 2800 [19:300]
i | 300 20000 [508] 0.250 [6.35] 52.78 [T8.55) - 10 450 [3100] 520 [3600]
0.281 [7.14] 50.23 [8.19] . . 510 [3500] 590 [4100]
B 0.M2[7.92) 65.66 [97.67] - . 560 [3900] 660 [4500]
, - ETTTET 72:28 [107.60] - . 620 [4300] 720 [5000]
" 0.375[9.52) TB.67 [117.02] STD 20 680 [4700] 790 [5400)
| {406 [10.31) 84.04 [126.53] . . 730 [5000] 850 [5800]
0.438 {11.13] 81.58 [136.37) . . 780 [5400] 820 [6300]

. x 2E L i - |
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DIMENSIONS, WEIGHTS, AND TEST PRESSURES FOR CARBON

STEEL SEAMLESS PIPE
NPS DN CQutside Diameter, Nominal Nominal Weight [Mass] =~ Weight Class ~ Schedule No. Test Pressure, “psi [kPa]
Designator ~ Designator in. [mm] Wall Thickness, per Unit Length, Plain
infmm] End, Ibft [kaim) Grade A Grade B
0.468 [11.81) 97.92 [145.70] . . 850 [5900] 950 [6500]
0.500 [12.70) 104,23 [155.12) XS 30 900[6200] = 1050 [7200)
0.594 [15.09] 123.23[183.42] - 40 1170 [8100] 1250 [B800]
0.812[20.62) 166,56 (247.83] : 60 1460 [10 100) | 1710 [11 800
1.031[26.19] 209,06 [311.17) . 80 1860 [12800] 2170 [5 000]
1.281 [32.54] 256.34 (381.53] - 100 23110 [15900) | 2690 [18 500
1,500 [38.10] 266,65 [441.49) ; 120 2700 [18600] 2800 [19 300}
1.750 [44.45] 341.41 [508.11] - 140 2800 [19300) 2800 [19 300)
1.968 [50.01] 379.53 [564.81) - 160 2800 [12300) 2800 [19 300]
24 600 24.000 [610] 0.250 [6.35] 63.47 [94.46] . 10 380 [26040) 440 [3000]
0.281 [7.14] 71.25 [106.08) - : 420[2900] | 490 [3400]
0312 [7.92] 79.01 [117.51] - : 470[3200] 550 [3800]
0.344 [8.74] 86,99 [129.50] - . 520 [3600] 00 [4100]
0.375 [9.52] 94.71 [140.88) 8TD 20 560 [3900] 660 [4500]
0.406 [10.31] 102.40 [152.37) : : B10[4200] = 710/[4900]
0.438 [11.13] 110,32 [164.26] - BED[4500)  770(5300]
0.469 [11.91] 117.98 [175.54] - - 700 [4800] 820 [5700]
0.500 [12.70] 12561 [186.94] XS - 750([5200] | 88O [5100]
0.562 [14.27) 140.81 [209.50] - 30 840 [5800] 980 [6800]
0.688 [17.48] 171.45 [255.24] 40 1030 [T100] 1200 [8300]
0.938 [23.83] 23125 [344.23] - 1410[9700] = 164011 300]
0.969 [24.61] 238.57 [355.02) - 60 1450 [10 000) | 1700 [11 700]
1,219 [30.96] 296.56 [441.78] . 80 1830 (12 600] | 2130 (14 700]
1531 [38.89] 367.74 [547.33) - 100 2300 [15900) 2680 [18 500]
1.812 [46.02] 420,79 [639.58) . 120 2720 [18 8007 . 2800 [19 300]
2,062 [52.37] 483.57 [719.63] . 140 2000[19.300) 2600 [19 300]
2.344 [59.54) 542,64 (80763 * 160 2800 [19300] | 2800 [19 200]
26 650 28.000 [660) 0.250 [6.35] £8.82 [102.42) . - 350 [2400] 400 [2800]
0.281 [7.14] 77.26[115.02] 4 = 390 [2700] 450 [3100]
0.312 [7.92) 85.68 [127.43] ° 10 430[3000] = 500 [3400]
0.344 [8.74] 94.35 [140.45] = E 4B0 [3300] 560 [39040)
0.375 [9.52] 102.72 [152.80) STD - 520 [3600] 610 [4200]
0.406 [10.31) 111.08 [165.28) . - 560 [3900] 660 [4500]
0.438[11.13] 119,69 [178.20] - . B10[4200]  T710[4900]
0,469 [11.91) 128.00 [180.46] 4 = B50[4500] = 760 [5200]
0.500[12.70] 136.30 [202.85] XS 20 630 [4800] 810 [5600]
0.562[12.27] 152,83 [227.37] - s 780(5400] 910 [6300]

"The Minimum test pressure for outside diameters and wall thicknesses not listed shall be computed by the formula
given below. The Computed test pressure shall be used in all cases with the following exceptions:

(1) When the wall thickness is greater than the heaviest wall thickness shown for a given diameter, the test pressure
for the heaviest wall listed shall be the required test pressure.

(2) For Grades A and B in sizes under NPS 2 (DN 50) when the wall thickness is lighter than the lightest shown for a
given diameter, use the test pressure given for the lightest wall

thickness of the table for the diameter involved.

(3) For all sizes of Grade A and B Pipe smaller than NPS 2 [DN 50], the test pressure has been arbitrarily assigned.
Test pressures for intermediate outside diameters need not

exceed those for the next larger listed size.
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TABLE OF MINIMUM WALL THICKNESS ON INSPECTION FOR
NOMINAL PIPE WALL THICKNESS

Nominal Wall Minimum Wall Nominal Wall Minimum Wall MNominal Wall Minimum Wall
Thickness (L), Thickness on Thickness (L), Thickness on Thickness (L.}, Thickness on
in. [mm] Inspection (£}, in.[mm] in.[mm] Inspection (£.), in.[mm)] in.[mm] Inspection (£}, in.fmm]

0.088[1.73) 0.060 [1.52] 0,294 [7.47] 0.257 [6.53] 0.750 [19.05] 0.656 [16.66)
0,088 [2.24] 0.077 [1.96] 0.300 [7.62] 0.262 [6.65] 0.812 [20.62) 0.710[18.03)
0,091 [2.31) 0.080 [2.03] 0.307 [7.80] 0.269 [6.83] 0,844 [21.44] 0.739[18.77)
0.095 [2.41] 0.083 [2.11] 0.308 [7.82] 0.270 [6.86] 0.864 [21.94] 0.756 [19.20]
0.108[2.77] 0.095 [2.41] 0.312 [7.92] 0.273 [6.93] (875 [22.22) 0.766 [19.46]
0.113 [2.67] 0.089 [2.51] 0.318 [5.08] 0.278 [7.06] 0.906 [23.01] 0.793 [20.14]
0.119 [3.02) 0,104 [2.64] 0,322 [8.18] 0.282 [7.16) 0,938 [23.82) 0.821 [20.85]
0.125[3.18] 0.108 [2.77] 0.330 [8.38] 0.289 [7.34] 0.968 [24.59] 0.847 [21.51]
0.126 [3.20) 0.110[2.79] 0,337 [8.56] 0.295 [7.49) 1.000 [25.40] 0.875 [22.22]
0,133 [3.36] 0.116 [2.95] 0,343 [8.71] 0.300 [7.62] 1.031 [26.19) 0.902 [22.91]
0.140 [3.56) 0,122 [3.10] 0,344 [8.74] 0.301 [7.65) 1.062 [26.97) 0.929 [26.30]
0.145 [3.68) 0.127 [3.23] 0.358 [9.09] 0.313 [7.95) 1.094 [27.79) 0,957 [24.31)
0.147 [3.73) 0.129 [3.28] 0.365 [9.27] 0.319[8.10] 1.125 [26.58) 0.964 [24.99]
0,154 [3.91] 0.135 [3.43] 0,375 [0.52] 0.328 [8.33] 1.156 [29.36] 1.012 [25.70]
0.156 [3.96] 0.136 [3.45] 0.382 [0.70] 0.334 [B.48] 1.218 [30.96] 1.067 [27.08]
0.179 [4.55) 0.157 [3.99] 0,400 [10.16] 0.350 [8.89] 1.250 [31.75) 1.094 [27.79]
0.187 [4.75] 0.164 [4.17] 0.406 [10.31] 0.355 [9.02] 1.281 [32.54] 1.121 [28.47]
10.188 [4.78] 0.164 [4.17] 0,432 [10.97] 0.378 [9.60] 1.312 [33.32) 1.148 [29.16]
0.191 [4.85)] 0,167 [4.24] 0.436 [11.07] 0.382 [9.70] 1.343 [34.11) 1.175 [29.85]
0.200(5.08] 0,175 [4.44] 0.437 [11.10] 0.382 [9.70] 1.375 [34.92] 1.203 [30.56]
0.203 [5.16) 0,178 [4.52) 0438 [11.13] 0.383(9.73] 1,406 [35.71] 1.230 [31.24]
0.216 [5.49] 0,180 [4.80) 0.500 [12.70] 0.438 [11.13] 1.438 [36.53] 1.258 [31.95)
0.218 [5.54] 0.191 [4.85] 0.531 [13.49) 0.485 [11.81] 1.500 [38.10] 1.312[33.32]
0.219[5.56] 0.192 [4.88] 0.552 [14.02] 0.483 [12.27] 1.531 [38.89) 1.340 [34.04]
0.226 [5.74] 0.198 [5.03] 0.562 [14.27] 0.492 [12.50] 1562 [39.67) 1.367 [34.72]
0.237 [6.02) 0,207 [5.26) 0,534 [15.09] 0.520 [13.21] 1584 [40.49) 1.395 [35.43]
0.250 [6.35) 0,219 [5.56] 0.600 [15.24] 0.525 [13.34] 1.750 [44.45) 1.531[35.60]
0.256 [6.55) 0,226 [5.74) 0,625 [15.88] 0.547 [13.69] 1.761 [45.24] 1558 [39.57]
0.276 [7.01] 0,242 [6.15] 0.656 [16.56] 0.574 [14.58] 1.812 [46.02) 1.586 [40.28]
0277 [7.04] 0.242 [6.15) 0.674 [17.12] 0,550 [14.99] 1.968 [49.99) 1.722 [43.74]
0.279[7.09] 0.244 [6.20] 0.688 [17.48] 0.602 [15.29] 2062 [52.37) 1.804 [45.82]
0.280 [7.11] 0,245 [6.22] 0,719 [18.26] 0629 [15.98] 2.344 [59.54) 2,051 [52:10)
0.281 [7.14] 0,246 [5.25]

NOTE 1-The following equation, upon which this table is based, shall be applied to calculate minimum wall thickness
from nominal wall thickness:

tnxo'875=tm

t, = nominal wall thickness, in. [mm], and

t, = minimum wall thickness, in. [mm].

The wall thickness is expressed to three decimal places the fourth decimal place being carried forward or dropped in
accordance with practice E 29.

NOTE 2 - This table is a master table covering wall thicknesses available in the purchase of different classifications of
pipe, but it is not meant to imply that all of the walls listed therein are obtain able under specification
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IS : 1239 (PART 1) - MILD STEEL TUBES

This standard covers the requirements for butt welded and seamless screwed and socketed and Plain end mild steel tubes intended for

ordinary uses in steam, water, gas and air lines. Only 'medium' and 'heavy' tubes are recommended for carrying steam.

Chemical Composition :

The ladle analysis of the steel for tubes and sockets used for water and gas purposes shall not show sulphur and phosphorus in amounts
exceeding 0.060% percent each.

The ladle analysis of the steel for tubes and sockets used for steam services shall not show sulphur an phosphorus in amounts exceeding
0.050% percent each.

The maximum permissible variation of sulphur and phosphorus shall be 0.005 percent each.

Marking:

Each tube shall carry legibly the manufacturer's name or trademark.

The different classes of tubes shall be distinguished by colour brands which shall be applied as follows before the tubes leave the
manufacturer's works :

'Light' Tubes Yellow

'Medium' Tubes Blue

'Heavy' Tubes Red

All long random lengths shall each have two 750mm colour bands, one near each end; all other lengths shall each have one 75 mm
band.

Lengths :- Tubes shall be supplied in random lengths from 4 to 7m.

DIMENISONS AND NOMINAL WEIGHTS OF BLACK STEEL TUBES

WEIGHT OF DIMENSIONS

OUTSIDE DIAMETER THICKNESS BLACK TUBES OF SOCKETS
LIGHT MEDIUM HEAVY ide
MEDIUM & Screwed Screwed Serewed Dia-

Horal LIGHT HEAVY Plain and  Plain and Plain and  meter  Length
Bore Max Min Max Min LIGHT MEDIUM HEAVY End Sockeled End  Socketed End Socketed Maix Min
mm mm mm mm mm mm W9 mm WY gpm  swg kg/m kaim  kg/m kgim  kg/m ka/m  mm mm
G 101 a7 106 98 1.80 15 20 14 265 12 0.361 0.364 0.407 0410 0.493 0.49%6 15.0 19

8 13.6 13.2 14.0 13.2 1.80 15 235 | 13 290 | 1 0.517 0.521 0.650 0.654 0.769 0773 185 27
10 171 16.7 17.5 16.7 1.80 15 235 | 13 290 | N 0.674 0.680 0.852 0.858 1.020 1.030 220 28
15 214 210 218 21.0 2.00 14 265 | 12 325 | 10 0.952 0.961 1.220 1.230 1.450 1.460 270 7
20 269 26.4 273 26.5 2.35 13 265 | 12 325 | 10 1410 1420 1.580 1.580 1.900 1.910 325 39

25 38 332 342 333 285 12 325 | 10 4.05 8 2010 2.030 2440 2,460 2970 2990 195 46
32 425 19 429 420 285 12 3.25 | 10 4.05 8 2.580 2810 3.140 31470 3.840 3870 43.0 51
40 48.4 478 48.8 47.9 2.90 1 325 | 10 4.05 8 3.250 3.290 3610 3.650 4.430 4470 56.0 51
50 60.2 59.6 60.8 58.7 2.90 1 365 9 4.50 7 4110 4.180 5.100 5170 6.170 6.240 68.0 60
65 76.0 75.2 76.6 75.3 325 10 1.85 9 4.50 7 5.800 5.920 6.510 6.630 7.900 8.020 84.0 69
8D a7 819 9.5 £8.0 325 10 4.05 B 4.85 [} 6.810 6.980 8.470 B.640 10.10 10.30 23.0 75
100 139 13.0 115.0 1131 365 9 45 7 5.40 § 9.880 10.20 1210 12.40 14.40 14.70 124.0 87
125 . - | 1408 | 1385 - - 4.85 6 540 5 . = 16.20 16.70 17.80 1830 1510 96
150 . * 166.5 | 1639 - = 4.85 ] 5.40 5 19.20 19.60 21.20 21.80 178.0 96

Tolerances on Thickness and Weight :
The following manufacturing tolerances shall be permitted on the tubes and sockets,

Although every care has been taken during the
production of this brochure, we regret that we

(a) Thickness: cannot accept any liability in respect of any
(1) Butt welded Light Tubes + Not Limited incorrect information it may contain or any
- 8 percent damages which may arise through the
(2) Medium and Heavy Tubes - 10 percent misinterpretation of its contents.
(3) Seamless tubes - 12.5 percent
(b) Weight :
(1) Single Tube (light series) + 10 percent
- 8 percent
(2) Single tube (medium and heavy series) + 10 percent
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S : 3589 STEEL TUBES FOR WATER. GAS AND
SEWACE OF NOMINAL SIZE 150 TO 2000 MM.

IS: 3589 pipes applies to electric fusion (arc) welded, electric resistance welded and induction welded carbon steel pipes for water, gas
and sewage of nominal size from 150 to 2000 mm and having joints with plain or bevelled ends for butt welding or sleeve welded joints
(swelled and plain end.)

CHEMICAL COMPOSITION
Ladle Analysis -The steel shall show on ladle analysis the composition given below appropriate to the steel grade specified.

Steel
Grade Chemical Composition (Ladle Analysis )
¢ & S
Max Max Max
Fe 330 0.17 0.055 0.065
Fe 410 0.25 0.085 0.055
Fe 450 0.30 0.055 0.055

MECHANICAL PROPERTIES : The Tensile properties of strip cut longitudinally shall show following properties.

Steel Grade Tensile strength % Elongation
MPa (min) (5.65+/s0 mm.)
e Cae.... . NI
Fe 410 410 18
Fe 450 A N

In the case of non-availability of ladle analysis, the finished product may also be checked to verify the chemical composition, if so agreed
to by the producer,
In the case of pipes manufactured from steel plates, these shall conform to either 1S : 2062

RANDOM LENGTHS : Steel tubes shall be supplied in single random lengths from 4 to 7 meters or double random lengths of 7 to 14

meters.
MINIMUM SPECIFIED THICKNESS OF PIPES TOLERANCES
Nominal Size Minimum Specified Outside Diameter
Thickness of Pipe a) PIPE BODY - The tolerance on the pipe body shall be
mm mm as shown below :
150 to 400 4 Nominal size Tolerance
Above 400 to 550 2 Up to 500 mm + 0.75 percent
Above 550 to 900 ] Over 500 mm + 1.00 percent
Above 900 to 1200 T Note: Measurements may be made by any suitable
Above 1200 to 1600 8 instrument, such as outside calipers, diameter tapes,
Above 1600 1o 2000 10 micrometers, etc.
b) THICKNESS -The tolerance on specified wall thickness shall be as follows :
ERW pipe + 10 percent
; + 20 percent
EFWplpe -12.5 percent

The hydraulic test pressure shall be the pressure calculated from the following formula, except that the maximum test the pressure shall
not exceed 5 MPa. (NDT Test may be carried out in place of hydraulic pressure test) (P=2St/D)

P- test pressure in MPa, S- stress in MPa which shall taken as 40 percent of specified minimum tensile strength

t- specified thickness in mm, D- specified outside diameter in mm.
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CHEMICAL COMPOSITION REQUIREMENTS, % 'FOR

STAINLESS PLATES
UNS , | Type® | Carbon’ | Manganese Phos- Sulfur Siicon ~ Chromium Nickel  Molybdenum Nitogen  Copper Other Elements
| . . AUSTENITIC (CHROMIUM-MANGANESE-NICKEL)

NOB8904 904L° 0.020 200 0.045 0.035 1.00 19.00-23.00 23.00-28.00 40-5.0 0.10 1.0-2.0

520200 202 0.15 7.50-10.0 0.060 0.030 1.00 17.00-19.00 4,00-6.00 0.25

530400 304 0.07 2.00 0.045 0.030 0.75 17.50-19.50 8.00-10.50 & 0.10

530403 ML 0030 2.00 0.045 0.030 0.75 17.50-19.50 8.00-12.00 0.10

530400 304H | 0.04540.10 200 0.045 0.030 0.75 18.00-20.00 8.00-10.50

S30453 3D4LN 0.030 200 0.045 0.030 0.75 18.00-20.00 8.00-12.00 0.10-0.16

$30908 309s 0.08 200 0.045 0.030 0.75 22.00-24.00 12.00-15.00

531008 3108 0.08 2,00 0.045 0.030 1.50 24 .00-26.00 19.00-22.00

531600 316 0.08 200 0.045 0.030 0.75 16.00-18.00 10.00-14.00 |  2.00-3.00 0.10

531603 316L 0.030 2.00 0.045 0.030 0.75 16.00-18.00 10.00-14.00 | 2.00-3.00 0.10

S31608 MEH | 0.04-0.10 200 0.045 0,030 0.75 16.00-18.00 10.00-14.00 |  2.00-3.00 . i 5

531635 6T 0.08 2.00 0.045 0.030 0.75 16.00-18.00 10.00-14.00 2030 0.10 Ti 5% (C +N)
min, 0. 70 max

531653 316LN 0.030 2.00 0.045 0030 0.75 16.00-18.00 10.00-14.00 | 200300 | 0.10-0.16

S31700 37 0.08 2.00 0.045 0.030 0.75 18.00-20.00 11.00-15.00 | 3.00-4.00 0.10

S3T03 L 0.030 2.00 0.045 0.030 0.75 18.00-20.00 11.00-1500 | 3.004.00 0.10

531753 MTLN 0.030 2.00 0.5 | 0,030 0.75 18.00-20.00 11.00-1500 | 300400 | 0.10-0.22

§32100 a 0.08 2.00 0.045 0,020 0.75 17,00-19.00 9.00-12.00 0.10 Ti & x (C+N)
min, (.70 max

532109 321H 0.04-0.10 200 0.045 0.030 0.75 17.00-19.00 9.00-12.00 Tid x (C+N)
min, 0.70 max

SHT00 7 0.08 2.00 0.045 0.030 0.75 17.00-19.00 9.00-13.00 : o Cb 10 % C min,

1 1.00 max
SUT08 347TH 0.04-0.10 2.00 0.045 0.030 0.75 17.00-19.00 9.00-13.00 Ch 8 x C min,
| 1.00 max
FERRITIC OR MARTENSITIC (CHROMIUM)

S40500 405 0.08 1.00 0.040 0.030 1.00 11.50-14.50 0.60 Al 0.10-0.30

$41000 410 0.15 1.00 0.040 0.030 1.00 11.50-13.50 0.75

541008 4105 0.08 1.00 0.040 0.030 1.00 11.50-13.50 0,60

542900 429° 0.12 1.00 0.040 0.030 1.00 14.00-16.00

543000 430 0.12 1.00 0.040 0.030 1.00 16.00-18.00 075 ;

543035 438 0.07 1.00 0.040 0,030 1.00 17.00-19.00 0,050 0.04 Ti0.20+4 (C+
N} min; 1.10

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect of
any incorrect information it may contain or any damages which may arise through the misinterpretation of its contents.
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Madhukar Steel Centre

MECHANICAL TEST REQUIREMENTS FOR

STAINLESS STEEL PLATES
Yeld
sogn R IR s e
UNS Designation Type"* ksi MPa ksi MPa mim, % Brinell Rockwall B Coid Bend®
Austenitic { Chremium-Nickel) (Chromium-Manganese-Nickel)

MNOB904 904L" " 480 3 220 350 80 not required
520200 202 90 620 38 260 40.0 241
530400 304 75 515 30 205 40.0 201 92 not required
530403 304L 70 485 25 170 40.0 201 92 not required
530409 304H 75 515 30 205 400 201 92 naot required
530453 304LN 75 515 30 205 400 201 92 not required
530308 agas 75 515 30 205 40.0 217 95 not required
531008 3108 75 515 30 205 40.0 27 95 not required
S31600 36 . 75 815 30 205 400 217 95 not required
531603 316L 70 485 25 170 400 217 95 not required
531653 316LN 75 515 30 205 400 217 95 not required
531609 J16H 75 515 30 205 400 27 95 not required
531635 16T 75 515 30 205 40.0 217 a5 not required
S31700 7 75 515 30 205 350 217 95 not required
$31703 7L 75 515 30 205 40.0 217 95 not required
531753 3TN 80 550 35 240 400 217 95 not required
532100 321 75 515 30 205 400 27 95 not required
532109 321H 75 515 30 205 40.0 217 95 not required
S34700 M7 75 515 30 205 40,0 201 92 not required
534709 347TH 75 515 30 205 40.0 201 92 not required
540500 405 {60 415 25 170 20.0 178 BB 180
541000 410 85 450 30 205 20.0 27 96 180
541008 4108 60 415 30 205 20" 183 89 180
542900 429 65 450 30 205 2.0 183 89 180
543000 430 65 450 30 205 220" 183 89 180
543035 439 60 415 30 205 220 183 89 180

e Unless otherwise indicated, a grade designation originally assigned by the American Iron Steel Institute
(AIS).

¢ Yield strength shall be determined by the offset method at 0.2% in accordance with Test methods and
Definitions A 370. Unless otheruise specified (see Specification A 480/A 480M, paragraph 4.1.11 in
Ordering Information), an alternative method of determining yield strength, may be based on total
extension under lode of 0.5 %.

e Either brinell or Rockwell B Hardness is permissible.

e Common name, not a trademark, widely used, not associated with any one producer.

e Material 0.050 in (1.27 nnl and under in thickness shall have a minimum elongation of 20.0 %.

Although every care has been taken during the production of this brochure, we regret that we cannot accept
any liability in respect of any incorrect information it may contain or any damages which may arise through
the misinterpretation of its contents.
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CARBON STEEL PLATES - IS 8500

CHEMICAL COMFOSITION MECHANICAL PROPERTIES
Ladle Analysis
adey | C% M | S% | P% | s% | CE% Grade Tensle  Yield Strength (Min) Elongalion  Bend  CharpyV -notch
Max  Max Max Max Max Max Strength Percent  (Internal  Impact toughness,
IS M) | <16 16400 >40 Min)  diameter) Joules, Min
Feddd 020 | 130 | 0040 | 0.040 045 | 040 = ALl el 2l
Min
MPa MPa | MPa MPa 56550 25 |=25
Fed%0 020 | 150 0040 | 0040 @ 045 = 042 mm mm RT 20°C
. FRd40 | 440 | 300 | 200 | 28D ) 2 3 50 | 30
Fe540 020 | 160 & 0040 | 0040 045 | 044
Feds0 | 490 | 350 | 330 320 . 2 a 50 | 25
Fe 570 022 | 160 | 0040 & 0040 & 045 = 046 Fe540 | 540 410 | 390 | 380 - 2 | 2 X 5 | 25
s Lol 100 TS sk s braet) ass FeST0 | 570 | 450 | 430 420 : 20 | 2 % | 45| 20
Fe530 | 580 | 450 | 430 | 420 . 0 | 2 A 4 | 20

SAILMA HIGH STRENCTH MICRO ALLOY STRUCI-URAL STEEL (KILLED)

CHEMICAL COMPOSITION MECHANICAL PROPERTIES

Grade C% Mn%  S% PY% Grade uTS YS(MPa) | EL % Min Charpy V - Bend
Max Max Max Max {MPa) Min 5.65vS0 notch Impact Test

toughness,

Joules, Min

RT | 2%

SAILMA 350 0.25 150 0055 0.055 SAILMA350 | 490-610 350 20 - - 3T
SAILMA 350HI | 020 150 0055 0.055 SAILMA350HI 490610 350 21 3% | 25 3T
SAILMA 410 0.25 150 0055 0.055 SAILMA410 510-660 410 19 : = ar
SALMA 410HI | 025 | 150 | 0.055 0055 s I Ao 2 el i
SAILMA 450 0.25 150 | 0055 0.055 SAILW/W0 i i o E . L
SAILMA450HI 570720 450 19 . . 3T

SAILMA 450H1 = 0.20 1.50 0.040 0.040

For SAILMA 450HI Impact is for> 10mm for<'12mm Impact to be given only if specified

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect
of any incorrect information it may contain or any damages which may arise through the misinterpretation of its contents.
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Madhukar Steel Centre

CARBON STEEL: CHEMICAL COMPOSITION OF
STANDARD GRADES

% Chemical Composition

Grades Deoxidation
C hn Si S P Al Cu NE+V+Ti Ce
15 1079 Gt 0 Lol s . i e - . . : Sermi Kiled / Killed
0.12 050 - 0.040 0.040 - - - - Semi Killed | Killed
1S 1079 Gr D max max miax max
0.10 0.40 . 0.035 0.035 Q.02 = 2 = Al Kifed
IS 1079 Gr DD max max max max min
0.08 0.40 . 0.030 0.030 002 - - - Al Kibed
IS 1079 Gr EDD meax max max max min
0.23 150 040 0.045 0.045 - - 0.25 025 Semi Killed | Killed
IS 2062 E 250 A max max max max max
0.22 1.50 0.40 0.045 0.045 - - 025 0.41 Killed
SN E S B M max max max max max max
0.20 150 0.04 0.040 0.040 - 0.20- 0.25 = Kiled
0
1512062 260 C g max max max max 0.35 max
IS 2062 E 250 Cu C s e e (] LS . - 028 o4 Kiled
E 020 180 045 0.045 0.045 - - 0.25 044 Killed
1S 2062 E410 miax max max max max | max max i
0.22 160 0.45 0,045 0.045 - - 025 045 Kiled
SERNERD max max max max max max max
y 022 180 0.45 0.045 0.045 - - 0.25 048 Kiled
IS 2062 E450 E 7 i = max | max [ max max
0f0 | 0% | - 0.040 0.040 2 5 : ey
IS 10748 Gr 1 hd e o o B

CARBON STEEL : MECHANICAL PROPERTIES OF
STANDARD GRADES

Ciades YS - uTs % EI {Min Bend Test Hard _ Charpy V-Notch Impact
N/mm Nimm* GL=5.65/So {t) R, Energy (min)

IS 1079 Gr O - - . ' 2t ' . -
IS 1079 Gr D = 240 - 400 25 1t =
IS 1079 Gr DD - 260 - 390 28 Close - -
IS1079GrEDD - | 260-380 32 Close =
IS 2062 E250 A 250 min | 410 min 23 3t | _
IS 2062 E250 B 250 min 410 min 23 21 - 27 J at Room temp See Note
IS 2062 E250 C 250 min . 410 min 23 2t — 27 J at Roomtemp See Note
1S 2062E250Cu C | 250 min 410 min 23 2t - 27 J at Roomtemp See Note
IS 2062 E410 410min 540 min 23 2t . 50JatRoomtemp See Note
IS 2062 E450 D 450 min 570 min 20 2t - 45 J at Room temp See Note.
IS 2062 E450 E 450min | 590 min 20 2t = 45 J at Room temp See Note
IS 5986 Fed10 255 min 410-520 24 for t£=3/0 mm* b -

't'= Nominal thickness of test piece,*:Elongation 15min N in 80mm GL fort <3.0mm
Note : For grade IS 2062 E2508, E250C, E410, E450E Impact Test shall be certified for product thickness of 12mm or more.
The testing temperature will be room temperature unless otherwise specified in the order.

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect
of any incorrect information it may contain or any damages which may arise through the misinterpretation of its contents.

e madhukarsteelcentre @gmail.com e +91 99206 03616




\ SPECIFICATIONS

8RS
Madhukar Steel Centre

EQUIVALENT SPECIFICATIONS OF IS STANDARDS

Indian Standard No. and Near Equivalent Non IS
TITLE (1) Grade (2) Specifications (3)
Grade 1 AJSA 515 Grade 60

Stee! Plates for Pressure vessels for
Intermediate and high temperature 15 2002 Grade 2 ASA 515 Grade 65
service including boilers

Grade 3 AJSA 515 Grade 70
Grade R220 AISA 515 Grade 55
Grade R220 AISA 515 Grade 60
Grade R260 AJSA 515 Grade 65
Stesl Plates for Pressure vessels Grade R260 ABAG1S Grade T
o 15 2041 Grade R355 AISA 537 Class 1
lew temperature Grade H235 DIN 17155 Gr. HI
Grade H235 EN 10028-P2-P235GH
Grade H265 EN 10028-P2-P235GH
Grade H295 EN 10028-P2-P295GH
Grade H355 EN 10028-P2-P355GH
E250A AISA36
E250 A AJ'SA 283 Grade D
E300A Al SA 572 Grade 42
E350A AJSA 572 Grade 50
E350 Aor E 410 AJSA 572 Grade 55
E250BR Al SA 573 Grade 58
E250 BR Al SA 573 Grade 65
Hot Rolled medium and high tensile E300BR Al SA 573 Grade 70
: E£250 BR, 80, C EN 10025 5235 JR,J0,J2
B SRE ohiing base s E275 BR, 80, C EN 10025 $275 JR,J0,J2
rods of diameter or thickness less than E350 BR, 80,C EN 10025 $355 JR,J0,J2
6mm and structural below IS 2062 E250 A DIN 17100 Rst 37.2, St44.2
T S E350C DIN 17100 St 52.3
E300A SALIMA 300
E300C SALIMA 300 HI
E350A SALIMA 350
E350C SALIMA 350 HI
E410A SALIMA410
E410C SALIMA410 HI
E450 A SALIMA 450
E450BR SALIMA450 HI
ESS0A SALIMA 550
E550BR SALIMA 550 HI
E550 A SAIL HITEN

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in
respect of any incorrect information it may contain or any damages which may arise through the misinterpretation of its
contents.
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EQUTVALENT GRADES IN VARTOUS SPECTFTCATION

Alloy Steel
Equivalent Grades
BS DIN IS EN SAE/AISI
530A40 37Cr4 40Cr1 EN18 5140
BI1TMAD J4CrNiMob 40NICrdMo3 EN24 4340
TOGM40 = 40Cr4Mo3 EN19C 4140, 4142
TOSMAD - 40Cr4Mo3 EN19 4140, 4142
530440 I7Crd 40Cr1 EN18D 5140
530840 37Crd 40Cr1 EN18C 5140
530840 37Cr4 40Cr1 EN18A 5140
28MnE 27015 - 1527
20MnCr5 20MnCr1
150MB - 20Mn2 EN14A 1524
16MnCrS 1TMR1Cra5 - 5120
530840 37Cr4 40Cr1 EN18B 5140
BOSM20 - 20MICrMo2 EM3G2 B620
BOSM20 - 20Ni2CMa2 - B&22
B15M1T = 15MICriMo12 EN353
B2OM1T - 15NVCriMo15 EN354 4320
17Cr3
41Crd e 40Cr4 EN 18D 5140
34Cr4 34Cr4 - EN 18 5130
Carbon Steels
Equivalent Grades
BS DIN 1S EN | SAE/AISI
150M36 36Mn5 3TMn2, 37C15 EMN15B, 1535
CKi5 i EN328 1015,1016,1018
CK38 . . 1038
. 50 EN43C 1050
CK45 45CH 1045 -
070MS5 CK55 Cs5 ENS 1085
c35 35C8, CI5Mn75 - 1035
- CKT5 BOCE EN42 1074
= C&7 B65CE EN42B 1065
080MS0 C55 BOCE EN43 1055
080A4T CKA4S5 - EN43B 1045

Although every care has been taken during the production of this brochure, we regret that we cannot accept any
liability in respect of any incorrect information it may contain or any damages which may arise through the
misinterpretation of its contents.
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ASTM A 283 LOW AND INTERMEDIATE TENSILE STRENGTH

CARBON STEEL PLATES.
Chemical Composition Mechanical Properties

Designation,  C% Mn% P% 5% Tensile Strangth Yield Strength Elongation %min

max max max max (Mpa) {MPa) GL=8in GL=2 in
Grade A 0.14 0.80 0.035 0.040 310415 165 27 30
Grade B 047 0.90 0.035 0.040 345450 185 25 i 28
Grade C 0.24 0.90 0.035 0.040 330-515. = i 205.-- B 22 e 25. N
Grade D 0.27 0.90 0.035 0.040 415-550 230 20 23

Note :
1) For Silicon: Thickness 40mm and under 0.40max & for Thickness over 40mm 0.15-0.40
2) Min% when copper is specified 0.20

ASTM A 285 PRESSURE VESSEL PLATES, CARBON STEEL LOW
AND INTERMEDIATE TENSILE STRENGTH

Chemical Composition Mechanical Properties
Designation C% Mn% P% 5% Tensile Strength Yield Strength Elongation %min
max max max max (Mpa) (MPa)
GL=8in GL=2in
Grade A 017 0.90 0.035 0.035 310415 165 27 30
Grade B | 022 0.90 0035 0040 | 45485 185 2% 2
Grade C 0.28 0.90 0.035 0.040 380-515 205 22 23

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in
respect of any incorrect information it may contain or any damages which may arise through the misinterpretation of its

contents.
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ASTM 515 PRESSURE VESSEL PLATES, CARBON STEEL FOR
INTERMEDIATE AND HIGHER TEMPERATURE SERVICES
CHEMICAL COMPOSITION

Composition %
Elements Grade 60 i Grade 65 Grade 70
{Grade 415) (Grada 450) (Grade 485)
Carbon, Max (&)
1in, [ 25 mm | and undar 0:24 0.28 031
Crver 1in. to 2in. | 25 $0 50 mm ], iincl 027 0.3 033
Ower 2in, 4 in, [ 50 i 100 mm |, ind, 028 0.33 035
Over 4 1o 8in. [100 fo 200 mm), inci 0.3 03 0.35
Cvar 8 i, [200 mm] 0.31 0.3 0.35
Manganess max ;
Heat anadysis 0.80 0.50 1.20
Product analysis 0.98 0.88 130
Phophorus, Max (A) 0,035 0.035 0.035
Sulfur, max (A} 0.035 0.035 0.035
Silicon
Heat analyss 0.150.40 0.150.40 0.15-0.40
Product analysis 0.13-0.45 0.13:0,45 0.13-0.45
Note :

(A) Applies to both heat and product analysis

TENSILE REQUIREMENTS

Compasition %
Grade 60 Grade 65 Grade 70

Elements {Grade 415) (Grade 450) (Grada 485)
Tensile Strangth, ksi [Mpa) £0-80 [415-550) 65-85 [450-585 70-90 [485-520]
Yield Strength, min, ksl [Mpa] 32 [220] 35 [240] 38 [260]
Elongafion iin 8 in. [200 mmy], min % (&) 21 19 17
Elongation in 2 in. [50 mm]L min, % (A) 25 23 X

Note :

(A) See Specification A20/420M for elongation adjustment,

ASTM 516 PRESSURE VESSEL PLATES, CARBON STEEL FOR
MATERATE AND LOWER TEMPERATURE SERVICES
CHEMICAL COMPOSITION

Composition %
Elements Grade 55 Grade 60 Grade 65 Grade 70
(Grade 380) (Grade 415) (Grade 450) (Grade 485)

Carbon, Max '

¥ein. [12.5 mm] and under Q.18 0.2 0.2+ .27

Crveer % in. to 2 i, [12.5 ko S0mim], incd 0.20 0.23 0.26 0.28

Over 2in. 4 in, [50 1o 100mm], incl 0.22 0.25 028 030

Over 410 8in. [100 ta 200 mm), incl 0.24 0.27 028 (&S]

Over B in. [200 mm) 0.26 0.27 0z 031
Mangangss :

% in, [12.5 mm) and under 0,60-0.50 0,60-0.90 0.85-120 0.85-1.20

Heal analysis* 0.55-0.98 0,55-0.98 0.79-1.30 0.79-1.30

Product analysis ™

Ower ¥ in. [12.5)

Heat analysis * 0.60-1.20 0.85-1.20 10.85-1.20 0.85-1.20

Product analysis * 0.55-1.30 0.79-1.30 078130 0.79-1.30
Phophors, e 0.035 0,095 0.035 0.035
Sulfur, max 0035 0.035 0.035 0.035
Silicon

Heal analysis* 0.15-0.40 0.15-0.40 0.15-0.40 0.15:0.40

Product analysis 0.13-0.45 0.13-0.45 0.13-0.45 0.13-0.45

Applies to both heat and product analysis Grade 60 plates % in [12,5mm] and under in thickness may
have 0,85-1 20% manganese on heat analysis, and 0,79-1 .30% manganese on product analysis
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TENSILE REQUIREMENTS

Composition 5
Grade 55 Grads £0 Grads 65 Grace 70
Elements (Grade 380) (Grada 415) (Grade 450) (Grade 485)
Tensile Strangth, ksi [Mpa] 55.75 [380-515] 60-80 [415-550] £5-05 [450-585) 70-90 [485-520)
Yiedd Strangth, min,'ksi [Mpa] 30 [205) 30 (220] 35 [240] 38 [260]
Elongasion in 8 in. [200 mer], min % i) 21 19' s
Elongation in 2 in. [50 mm]. man, % 7 25 73 2l

See Specification A201 A 20M
® Determined by either the 0,2% offset method or the 0.5% extension under-load method.

Although every care has been taken during the production of this brochure, we regret that we cannot accept any

liability in respect of any incorrect information it may contain or any damages which may arise through the
misinterpretation of its contents
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ALLOY STEEL PLATES

ASTM A387 PRESSURE VESSEL PLATES, ALLOY STEEL, CHROMIUM - MOLYBDENUM

CHEMICAL COMPOSITION MECHANICAL PROPERTIES
Specification C% Si% Mn% P% | 5% Cri Mo% Vi Tensile Yield Elcngation % min
= b Bl Stongh | Stongh " shwa | GL=2hn
Ksi (MPa)  (0.2% offset) ot 200mm | orsom
Ksi (MPa) min
75-100 45 - 18
Grade 5 0.15 050max 030-060 0035 0030 4.00-6.00 045-0.65 {515-690) (310)
Class-2
75-100 45 - 18
Grade 9 0.15 100 max = 0.30~0.60 0030 0.030 8.00-10.00 ' 090~1.10 0.04max (515-690) (310)
Class-2
y 75-100 43 18 22
Grade 11 0.05-0.17 050~0.80 040-0.65 0035 0035 1.00~1.50 045-0.65 (515-690) (310)
Class-2
£5-85 40 19 22
Grada 12 | 0.05-0.17  0.15-0.40 040~065 0035 0035 080~115 045-060 (450-585) (275)
Class-2 -
75100 45 - 18
Grade22 0.05-0.15 050max 0.30-060 0035 0035 200~250 0.90-1.10 (515-690)  (310)
Class-2 '
85-110 60
Grade 91*  0.08-0.12 0.20-0.50 0.30-060 0020 0010 8.00-9.50 0.85-1.05 @ 0.18-0.25 (585-760) 415 - 18
Class-2

Additional Properties for Grade 91)Ni- 0.40max, Cb-0.06-0.10, N - 0.030-0.070, Al- 0.02,Ti&Z : 0.01 max

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect
of any incorrect information it may contain or any damages which may arise through the misinterpretation of its contents
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Madhukar Steel Centre
ALLOY STEEL PLATES
CHEMICAL COMPOSITION
Grade c Si Mn P S Cr Mo Ni  Nb Ti vV Al N Cu
13CMod5 | 008018 | 035 | 040100 = 0025 0010 | 0.70M.15 | 0.40/0.60 . . . . - 0012 | 030
MECHANICAL PROPERTIES
Grade Thickness Yield Strength Tensile Strength Elongation (A) Impact energy KV at
test temperature
-20°C 0°C +20°C
mm Mpa Mpa % J J J
13CrMod5 <16 300 450/600 19 . - 3
>16<60 2890 4501600 19 - - 3
>60<100 270 440/590 27
>100<150 255 430/580 27
>150<250 245 420/570 27
CHEMICAL COMPOSITION
Grade C Si Mn P 5 Cr Mo Ni  Nb Ti Vv oAl N Cu
16Mo3 012020 @ 035 | D400 | 0.025 | 0010 0.030 025035 | 030 . . . . 0012 | 030
MECHANICAL PROPERTIES
Grade Thickness Temperature (° C)
50° 100° 150" 200° 250" 300° 350° 400° 450° 500°
(mm) MPa MPa MPa MPa MPa MPa MPa MPa MPa MPa
16Mo3 <16 273 264 250 233 213 194 175 159 147 141
>16<40 268 259 245 228 209 180 172 156 145 139
>40<60 258 250 236 220 202 183 165 150 139 134
>60<100 238 230 218 203 186 169 153 139 129 123
>100<150 218 211 200 186 17 155 140 127 118 113
>150<250 208 202 191 178 163 148 134 121 113 108

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in

respect of any incorrect information it may contain or any damages which may arise through the misinterpretation of its
contents
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EN 10025 : 1993 - HOT ROLLED PRODUCTS OF NON-ALLOY
STRUCTURAL STEELS

(Properties minima unless stated)

Grade s185" 5225 SZIBIRY | S23BIRGT" | S2I5JRGZ S2I5J0 | S235J2G3 | S2I5J2G4 | 82757 | S2TSR | S2TSI0
IS0 : Standard 630 Fe310-0°| Fe360A®  Fe360B” | Fed60B(FU)” | FedS0B(FN) = Fe360C = Fe360D1 | Fe3d60D?  Fed30A™ | Fe430B  Fed30C
BS4360 Equivalent Grade - - 404 - - 408 4nc 400 - 434 438 BC
Type of Deoxidation " opl. opt. apt FU FN FN FF FF FN FN FN
Thickness {mm)
<16 . 017 01T 0417 017 017 0.17 047 0.21 021 0.18
z16s40 - 0.20 0.20 0.20 017 017 0.7 047 0.21 0.21 0.18
Chemical > 40" - . - - 0.20 0.17 0.47 0.17 0.22 022 0.18"
Composition Si : y i : 2 : 2 _ 3 o
| Mn : 140 140 1.40 140 1.40 140 140 150 1.50 1.50
% maximum P 0.045 0.045 0.045 0.045 0.040 0,035 0.035 0.045 0.045 0.040
] - 0.045 0.045 0.045 0.045 0,040 0,035 0035 0,045 0.045 0.040
N A 0.009 0.009 0.007 0.008 0.008 - = 0.009 0.009 0.008
=16 185 235 235 235 235 235 235 235 275 275 75
z16=40 175 25 205 225 225 225 25 205 265 265 265
240<63 = - A - - 215 215 215 215 255 255 255
i =63< 80 : . : - 215 215 215 215 245 245 245
Dl 280 100 : : z : 215 215 215 215 235 235 235
R.. = 100 = 150 5 - 3 - 195 185 185 195 225 25 225
Nimm? = 150 5 200 : : b - 185 185 185 185 215 215 215
= 200 < 250 . . . . 175 175 175 175 205 205 208
Tensile Strength” <3 0540 | 360/510 360/510 360510 360510 60510 | 360510 360510 | 4306580 | 430580 | 430/580
z35100 2000510 | 340470 3401470 0TD 070 JDATO | 340470 40470 | 4106560 | 410560 | 4100560
R. = 100s 150 - - - - 01470 3400470 | 34070 J0M70 | 400540 400540 | 4DO/540
Nimm’ > 150 < 250 - : : : 220470 20470 | 320470 J20M70 | 3B0S40 | 380540 | 380540
=1 10(8) 17 (15) 17 (15) 17 (15) 17 (15) 17 (15) 17 (15) 17 (15) 14(12) 14(12) | 14(12)
>1515 11 (9) 18(18) 18 (16) 18 (16} 18 (16) 18 (16) 18 (16) 18 (18} 15 (13) 15(13) 15113)
51552 12 (10} 19.(17) 19(17) 19.(17} 18.{17) 19.(17) 19(17) 18 {17) 16 (14) 16(14) | 16(1d)
Eiongaton™™* 22525 13(11) 20(18) 20 (18) 20(18) 20(18) 20(18) 20 (18) 20 (18) 17 (15) 17(15) | 17(15)
S (ValesinParentheses | >25<3 | 14(12)  21(19)  21(19) 21(18) 21 (19) 21(19) | 21(19) 2it8)  18(18)  18(16) | 18(16)
are Transverse Vales) 23540 18 (18) 26 (24) 26 (24) 26 (24) 26 [24) 26 (24) 76 (24) 26 (24) 22 (20) 22(20) | 22(20)
>40 =63 : 25(23) 25(23) 25(23) 25(23) 25(23) 25 (23) 25(23) 21(19) 21(19)  21(19)
> 635 100 . 24 (22) 24 (22) 24(22) 24 (22) 24 (22) 24 (22) 24 (22) 20 {18) 20(18) | 20(18)
> 100 = 150 - 22(22) 22 (22) 22 (22) 22 (22) 22(22) 22 (22) 22(22) 18 (18) 18(18) = 18{18)
> 150 < 250 : 21(21) 21 (21} 21 (21) 21 (21) 21(21) 2121) 21(21) 17 (17) 1700 | 1707
20 >10<150 . . 27 27 v . . . : i
0 >10 < 150 i 2 : - - 7 - . . . 27
it | 20 | >10s150 - - . . . : 27 i) - : 5
o + >10= 150 - - - - 23 - = = = 3 =
J ] > 10 = 150 - - . - - 23 . - = s 7

-20 >10= 150

? 3 - : - - 2 23
Note : 1), 2), 3),4), 5), 6), 7) references Shall be made to BS EN10155 Handbook

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in
respect of any incorrect information it may contain or any damages which may arise through the misinterpretation of its contents
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EN 10025 : 1993 - HOT ROLLED PRODUCTS OF NON-ALLOY
STRUCTURAL STEELS

Grade S27502G3 | S2750G4 | $355™ | SISBJR | SIS5J07 | SIS5J2G3" | SI55/2G4T | SI5GK2GIT | SISEKaG4" | E2e5T 325" E380"
IS0 : Standard 630 Fed3001 | Fed30D2 @ FeS10A = FesiOB FeS10C = FeS10D1 | FeS10D2 | FeS10DD1 | FeS10DD2 | Fed90-2 | Fe590-2 | FeBog-2
BS4360 Equirvalent Grade 43D 430 504 508 50C 500 500 500D 500D - : .
Type of Deoxidationt) FF FF N FN FN FF FF FN N FN N N
Thickness (mm)
<16 018 018 0.24 0.24 020 0.20 0.20 0.20 0.20
c =16=40 0.18 0.18 024 0.24 0.20° 0.20° 0.20" 0.20" 0.20 . . .
Chemical 240° 0.18" 018 | 0 0.24 022 0.22 0.2 022 022 - : =
Compasition Si 5 : 055 0.55 055 0.55 0.55 0.55 0.55 ! ; :
Mn 1.50 1.50 160 160 1560 160 1,60 160 160 Z : :
o maximum P 0.035 0,035 0,045 0,045 0.040 0.035 0035 | 0035 0,035 0.045 0.045 0.045
5 0.035 0035 | 0045 @ 0.045 | 0.0d0 0.035 0035 | 0035 0035 0045 0.045 0.045
T : 5 0003 | 0009 | 0009 : 2 : 0009 0.009 0.0009
=16 775 275 355 355 355 355 355 355 355 295 335 365
216540 265 265 U5 u5 345 U5 345 U5 U5 285 325 355
Yield Stress” 4063 255 255 335 335 335 335 35 335 3315 275 315 345
=53<80 245 245 25 5 325 325 325 325 35 265 05 315
wfl“'m 280 100 235 235 315 315 315 315 315 315 315 255 295 325
=100 <150 225 25 295 25 295 295 205 295 295 245 275 305
= 150 < 200 215 215 285 285 285 285 265 285 285 235 265 295
=200 5 250 205 205 275 775 75 275 275 775 275 275 255 285
Tonsila Strongth™ <3 4301580 430580 = 510/680  510/680 | 5100680 | 5100680 = 5100680 510680 = S10/6B0 | 490/660 | 590770 | GOOVHO
23100 410/560 A10/560 | 490/630 @ 490/530 | 490630 | 4900630 | 490/630 |490/E30 | 490/630 | 470610 | STOFI0 | 670830
R > 100 < 150 4001540 400540 | 470/630 | 470030 | 470630 | 4700630 | AT0NG30 | ATOME3D | 470/630 | 4SOME10 | 550710 | 6S0/830
Nimm' > 150 < 250 3801540 380540 | ASDBID | ASOBI0 | 450630 | ASOE30 | 4500630 |4SOE3D | 4S0/630 | 44E10 | 540710 | BADIS3D
<1 14 (12) 14(12) | 14(12) | 14(12) 14(12) | 14(12) | 14(12) [14{12) | 14(12) | 12{10) | 8(8) 4(3)
»1215 15 {13) 15(13) 15(13) 15 (13} 15 (13) 15(13) 15(13) 15 (13} 18 (13) 131 a7 S(4)
51552 16 {14) 16(14)  16(14) | 16(14) | 16{14) 16(14) | 16{14) | 16(14) 16 (14) 14 (12) 10(8) 6(5)
Elongation 8) 13) 14) 52525 17(15) 17015 | 17(18) | 17(15 | 17{15) 17015) | 17{15) | 17(15) 17 (15) 15(13) 11 (9) 7(6)
Ml sl >25<3 18 (16) 18(16) = 18(16)  18(16) | 18{16) | 18(16) | 1B(16) | 18(16) | 18(16) | 16(14) | 12(10) (7
Transverse z23s40 22 (20) 20200 | 22(20) 22 (20) 22 (20) 22 (20) 220200 | 22(20) 22 (20) 20 (18) 16 (14) 11(10)
Values) >40% 63 21(19) 21(19) | 21(19) | 21(19) | 21(19) 21(19) 21019 | 21(19) | 21(19) 19(17) | 15013 10 (9)
>63 5 100 20(18) 20(18) | 20(18) | 20(18) | 20(18) 20(18) | 20{18) | 20(18) | 20(18) 18(18) | 14{12) 9(8)
100 = 150 18 (18) 20(18) | 20(18)  20(18) | 20(18) 20(18) | 20(18) | 20(18) | 20(18) 16(15) | 12(11} 8
> 150 S 250 17 (17) LR E L EL 17017 TN | 1T 17 (17} 15¢14) | 11(10) 7(6)
+20  >10=150 - g - 27 . - . - s - . -
0 >10 = 150 z = : : 27 : - : .
-20 > 105 150 v 7 : : - 27 0| A 40
+20 >1505250 : s - 2 . = - . .
1] > 150 s 250 E - - - 23 2 E 1, -
20 >150s250 b2l 23 ; z = 3 el kK] 33

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in
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COR-TEN WEATHERING STEEL

PRODUCT DESCRIPTION

Cor-ten Steel oxidizes naturally over time, giving it an orange-brown color and a rough and granular texture. It has a very high tensile
strength, and in spite of its rusted appearance it is actually more resistant to damaging corrosion than standard forms of carbon steel. Cor-
ten is a combination of alloys that through the chemical interaction of weather and steel, prevents rust from penetrating the surface and
creating rust holes. The steel actually forms a shield over the steel. Cor-ten is highly resistant to exposure-related corrosion once the
initial oxidation process reaches saturation levels. Weathering steel has become extremely popular in architectural applications for

both residential and commercial projects. It is used for both siding and roofing materials in corrugated, standing seam and plate cladding
systems. Special care should be taken in detailing projects to allow for proper isolation of the material from incompatible substrates and
to allow for proper runoff to avoid possible staining from early releases of iron oxide.

FEATURES & BENEFITS

e Weather resistant
e Maintenance-free.
e Beautiful, aged patina that develops over time.

APPLICATIONS

Roofing
Facades
Fences & gates
Sculpture
Rural buildings
Gazebos

o Interior ceilings & accents

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect of any
incorrect information it may contain or any damages which may arise through the misinterpretation of its contents
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Madhukar Steel Centre

CHEMICAL PROPERTIES OF WEATHERING STEEL IN
VARIOUS SPECIFICATIONS

GRADE c Mn si s P Al Cr Ni Cu v
IRSM-41 0.10 0.25-0.45 0.28-0.72 0.030 0.075-0.14 0.08 0.35-0.60 0.20-0.47 0.30-0.60 -
max max max : e
SAILCOR 0.10 0.25-0.45 0.28-0.72 0.030 0.075-0.14 0.08 0.35-0.60 0.20-0.47 0.30-0.60 . -
max max max
CORTEN-A 0.12 0.20-0.50 0.25-0.75 0.030 0.070-0.15 - 0.50-1.25 0.65 0.25-0.55 -
max max | = max
CORTEN-B 0.16 0.80-1.25 0.30-0.50 0.030 0.030 - 0.40-0.65 0.40 0.25-0.40 0.02-0.10
max max max | max
S5355J2wW 0.16 0.50-1.50 0.50 0.030 0.030 0.02 0.40-0.80 0.65 0.25-0.55 0.02-0.12
max s max max max max max
S3I550WP | 0.12 1.00 0.75 0.035  0.06-0.15 - 0.30-1.25 = 0.25-0.55
Max Max max max
ASTM A242 0.12 1.00 0.75 0.030 0.06-0.15 0.30-1.25 - 0.25-0.55
TYPE-1 max Max max max |
ASTM AS88 0.18 0.80-1.25 0.30-0.65 0.040 0.050 - 0.40-0.65 0.40 0.25-0.40 o
GRADE-A _ (11 358 OOt B ey max . max
ASTM ASB8 0.20 0.75-1.35 | 0.15-0.50 0.050 0.040 0.40-0.70 0.50 0.20-0.40 0.01-0.10
GRADE-B max ] | max max __max
ASTM ASB8 0.15 0.80-1-35 0.150.30 | D.050 0.040 - 0.30-0.50 0.25.0.50 0.20-0.50 0.001-
GRADE-C max max max 0.1
N : 0.010% max is applicable for ASTM A588 GRADE-A & GRADE -C
0 009% max is applicable for S355JOWP
MECHANICAL PROPERTIES OF WEATHERING STEEL IN
VARIOUS SPECIFICATIONS
GRADE Yield (Mpa) UTS (Mpa) : Minimum Elongation®
IRSM-41 340 min. 480min 22
SAILCOR 340 min. 480min | 22
CORTEN-A 355 min. 470-630 20
CORTEN-B Up to 16mm-355min 470-630 20
Above 16mm-345min
5355J2wW 355 min. 510-680 22
S355J0WP Upto 15r;5m-355miﬁ Up o 3mm-510-680

Above 16mm-345min

Above 3Imm-470-630

ASTM AZ42 TYPE-1 Up to 16mm-355min Up to 3mm-510-680 20
Abave 16mm-345min Above 3mm-470-630
ASTM A588 GRADE-A Up to 100mm-340min Up to 100mm-480min 20
100mm to 200mm-290min 100mm to 200mm-460min
ASTM A588 GRADE-B 345 min 485min. Up to 50mm-18
Above S0mm-21
ASTM AS88 GRADE-C 290-345 435-485 20
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\ PRODUCT RANGE

EN 10155 - 1993 STRUCTURAL STEEL WITH IMPROVED

ATMOSPHERE CORROSION RESISTANCE

Grade” S235.0W S235I2W SISHWP | SIEEIIWP SISSN0W  SISSI2GIW | SISSNEGEW | SISSK2GIW SASERIGIW
Corresponding En 10025 Grade™5235-J0 5235-10 52350263 - - 535500 SI5502G3 53550264 S355K2G3 5355K2G4
BS54360 Equivalent Grade . : WRS0A - WRS0E WRSOC WRSOC 2 .
[ 0.13 0.5 012 0.12 0.16 0.16 016 0.16 0.16
Si 0.40 0.40 0.75 0.75 0.50 0,50 0.50 050 0.50
Chonical Jin 0.20~0.60 0.20-060 100 1.00 0.50-1500  0.50-150 0.50-0.50 0.50~1.50 0.50-1.50
: P 0040 1,040 0.06-0.15 0.08-0.15 (R 0.035 0.035 035 1035
Composition 5 0.040 0035 0.04 0035 0.040 0.035 0.035 0.035 0,035
) Cr 0.40~0.80 0.40-0.80 0.30-1.25 0.30-125 0.40-080  0.40-080 0.40~0.80 0.40~0.80 0.40-0.80
% madmum Mo - . - - 030 030 0.30 040 0.30
i 0.65 065 0,65 0.5 0.55 085 055 065 065
Cu0.25 Cu0.25 CulL2s Cu02s Cu0zs Cu0.25 CuD25
Others1) =0.55 -0.55 ~0.55 55 ~0.55 ~0.55 ~0.55 Cu 0.5 Cu 0.25
N 0.003 ~0.55 -0.55
N 0,009 N 0.009 Zrn1s Zros Zro.15 Zr 015 Fid (5
Thickness (mm)
516 15 235 355" 35" 355 355 355 355 155
Yigld Strasg 29 z16< 4D 225 225 M5 3455 5 345 345 5 345
R =40 =63 5 215 . 35 35 335 335 335
e =63 =80 5 5 325 25 325 325 325
=80 5100 215 215 - 315 315 315 315 35
Tensile Strengih® <3 360510 360510 S10/680 510N680 510680 S10/680 5100680 510/680 4300580
R, =3<100 HOAT0 30470 4900630 4900630 4900630 4904630 4905630 400/E30 490630
Elongation " >1552 18 (17) 18 (17) 16 (14) 16 {14) 16 (14) 16 (14) 16 (14) 16 (14) 16 {14)
>2525 20(18) 20 (18) 17 (15} 17 {15) 17 {15) 17 (15) 17 {15} 17 (15} 17 (15}
% >25%3 21 {19) 21(19) 18 (16} 18(16) 18 {16) 18(15) 18(16) 18 (16) 18 {16}
23540 26 (24) 26 (24) 22 (20) 22 {20) 22 (20) 22(20) 2220} 22 (20) 2(20)
> 40 563 25(23) 25 (23) - - 21 (19 21(19) 21(19) 21(19) 21 (18}
> 635 100 24(22) 24(22) 20 (18) 0 (18) 20{18) 20{18) 20 (18}
Temp degree C
Impact”
v 0 7 ; 27 i 1) - . : :
) 20 . a7 - o) : 27 27 40 40
Notes : 1), 2), 3), 4), 5), 6), 7) references shall be made to BS EN 10155 Handbook
Symboles Used in EN 10025 Chemical Compasition %
Grade | BS 4380 maireum (mirimum)
] Structural steel ; I
X - Mechanical properties are
E [= Engineering Stesl Equivalent the mp;u rages
THE Longitudinal Chearpy V-notch impacts 276 room lemperature Grade S235IRG2, S2T5R and
Jo = X : g : 27J i@ 00C C lsilmml| P | 8 Hb v SIE5UR but without
8 : & . i‘;j g éz‘;'gcc S25 | 40A |02 | 05 16 0005|005 - Bpeciied impact propertes
P Rinening Sieel(FU) S5 2A 025 | 05 16 | 0005] 0.05 -
G = m;,_: Stoel nol permitied (FN) 5355 S0A 023 | 05 16 | 0005| 0.05 | 0.1 (0.003) 0.1(0.003)
G} |= Supply Condilion N, i.e. normalized or normalized roled
G4 | = Supply Condition af the manufaciusers discretion,
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Madhukar Steel Centre

ABRASION RESISTANT STEEL

Abrasion resistant steel is used om areas where there is likely to be a high degree of abrasion or wear of the steel plate, typical

applications are in truck beds, attachments to diggers and earth movers and in processing applications in the mining industry

Grades of AR Plates

Brand Names & 1t's Manufacturer

Brand Name Its Manufacture Country
Sumihard Sumitomo Metal Japan
Hardox SSAB Swedan
Raex Rukki Finland
Everhard JFE Steel Japan
Welhard NSC Steel Japan
FORA Indu Steel Belgium
XAR Thyssenkrup Metal Germany
Abrazo Corus Europe
Nicrodur Acroni Europe
Brinar Satzgitter Germany
Dillidur Dillinger Germany
Hartplast Huta European
Quard Duferco Belgium

The key quality for wear resistant steels is their hardness. We sell wear plate according to its hardness measured on the Brinell Hardness
Test-usually in 400HB grades. 400 HB steel is over 3 times harder than mild steel (120HB), but only a third as hard as stainless steel (
150HB). Example uses are for construction machinery, skips, bulldozers and excavators, buckets and conveyors. Steel with a high HB
rating (Brinell Hardness) are intended for applications where wear or abrasion resistance is important. The benefit of using an abrasion
resistant steel is that the plant, machinery or constructions working life can be extended considerably. This can significantly improve the
reliability, durability and safety of structures and equipment. It also helps to reduce the maintenance costs associated with wear and
breakdown of plant. The steel is quenched which provides wear resistance; in order to improve hardness it may also be tempered. Lower
Hb's generally provide good cold bending properties and good weldability. Weldability is not generally reduced as the hardness increases.
It is not registered at international standard association such as ASTM JIN, DIN so each manufacture has their own Brand like

HARDOX SUMIHARD RAEX JFE XAR BIS
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ROUND BAR - METRIC

Siza Weight in kg. Size Weight in kg. Size Weight in kg.

mim Wt per fi. W, per. Mir mm Wt per fi. Wt per. Mir mm WL per ft. Wi, par. Mir
5 0004 0015 21 828 272 72 .74 31.06
1.0 0018 0062 22 908 2.98 - e ks
1.5 0042 014 23 994 3.26 5 — _—
2,0 0076 025 24 1.08 3.55 i s ot
£ g s = [ - 100 18.79 61.65
3.0 017 055 26 1.27 417
a5 023 076 = = i 110 22.74 74.60
4.0 030 099 28 147 4.83 120 27.07 88.80
45 038 125 - dea o 130 31.70 104.00
2 el iy 32 1.92 6.31 = S o
5.5 057 87 - o iy 150 42.37 139.00
6.0 068 222 = 7 . 160 48.16 158.00
P O s 2l . B BB
- e e a8 2 71 8.90 180 60.96 200.00
8.0 120 395 39 2 B 9.38 190 67.97 223.00
85 136 445 40 3.01 O 86 200 75.30 247.00
9.0 152 499 42 3.32 10.88 220 90.80 298.00
95 169 556 45 3.80 12.48 240 108.00 355.00
10 188 817 48 433 14.21 250 117.00 385.00
1 227 746 50 470 15.41 260 127.00 417.00
12 27 L 52 5.08 16.67 280 147.00 483.00
1 Al . 55 5.69 18.65 300 169.00 §55.00
'y i s 56 2.89 19.33 320 192.00 631.00
. Ak b 58 6.32 20.74 340 217.00 713.00
1n i L 60 6.77 22.20
17 543 1.78 i e A 350 230.00 755.00
18 610 2.00 360 244.00 799.00
19 680 2.23 = KA et 380 271.00 £90.00
20 753 247 % s o8 400 301.00 986.00

iE :2? 22': 500 469.00 1540.00

STAINLESS, ALLOY STEELS ROUND BAR
WEIGHT OF ROUND BAR

Dr A (MM) X Dr A (MM) X 0.001939 KG.(PER FEET)
Dr A (MM) Dr A (MM) X 0.006165 KG (PER MTR)
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HEXAGONAL BAR - METRIC

Size Weight in kg. Size Wieight in kg Size Weaight in kg.

mm WL per fi. W per, Mir mm Wt per fi Wt. per. Mir mm Wt perft. WL per. Mt
5 0518 170 16 530 1.74 kY] 212 B.56
55 D628 206 17 547 196 kL] 254 8.3
7 102 333 18 BM 2.20 36 269 821
8 133 435 13 47 245 3 299 9.4z
10 207 680 2 B2 272 40 a3 10.89
11 251 823 7 1.00 320 # 148 1141
12 298 973 b LY 392 46 439 14.40
13 351 115 25 1.30 425 48 479 1571
14 405 133 n 151 496 50 518 17.00
15 488 153 £y 167 612

SQUARE BAR - METRIC
Size Weight in kg. Size Weight in kg. Size Weight in kg.

mm Wi per it Wi per. Mir mm Wt. per ft. W per. Mtr mm WE. per ft. Wit. par. Mir

5 0587 196 6 | 83 201 28 1.88 6.15

55 or22 237 17 6oz 227 30 215 7.06

6 0862 283 18 T4 254 3R 245 804

7 A17 385 19 863 283 35 293 462

] 153 502 20 57 314 k. 311 10.2

9 194 536 2 1.06 346 k! 344 1.3

10 230 785 by 1.16 380 40 384 126

11 290 850 i) 127 415 42 4.21 138

12 344 1.13 24 1.38 452 45 4.85 159

13 405 1.3 2% 1.50 49 46 5.06 166

14 469 154 2% 162 531 48 552 18.1

15 | 540 1.77 27 1.74 5.72 50 5.97 19.6

STAINLESS, ALLOY STEELS, HEXAGON AND SQUARE BAR

gil{cm]gmfﬂﬂfﬁ?ﬁﬁ%ﬁ?ipm FEET) STANDARD WIRE GAUGE

SWG Dia Dia SWG Dia Dia SWG Dia Dia
No. inch MM No. inch MK No. inch MM
m 500 12.7000 13 a2 22368 2 0108 0.2743
&0 464 11,7855 14 080 210320 kx} 0100 0.2540
50 432 104728 15 072 18288 H 0082 0.2337
410 400 10.1600 16 (064 16256 35 0084 2134
30 an 94488 17 056 14224 36 0076 01830
210 48 88302 18 048 1.2182 k1) 0068 nAT2?
10 a4 B.229 19 040 10160 k- 0080 0.1524
1 300 76200 20 038 09144 k] 0052 0134
2 276 7.0104 21 032 0.8128 40 0048 0.1219
3 252 54008 2 0z8 0.7112 Li] 0044 01118
4 232 5.8926 2 024 (L6096 42 0040 0.1016
5 212 53848 24 022 (5586 43 0036 00814
[ A8z 4 BT6E 25 020 0.5080 44 0032 0.0813
T ATE 44704 26 g 04572 45 0028 007
8 60 4.0604 i Me4 04168 46 0024 0.0610
9 44 36576 28 148 0.3759 47 0020 0.0508
10 A28 1512 24 0136 0.3459 48 0016 0.0406
11 116 28484 kli} 0214 03150 48 oonz2 0.0305
12 A4 26416 kY 016 0.2046 50 0010 0.0254

=
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EQUAL LEG ANGLES

Table 5.1 Nominal Dimensions, Mass and Sectional Properties of India Standard Equal Leg Angles

xR TOE RADIUS
[y
=P
A
X X
R, ROOT RADIUS
L
-+ 8 >
Designation | Mass  Sectional Dimensions Sectional Properties
M areaa AxB t R, R, G C, I, 1, LiMax) |, (Min) I, r,  riMax) | (Max) Z Ze
Kg/m Cmz  mmxmm  mm mm | mm om om = o o om4 cm cm em em om3 cmz
mn @ (3 ) 5 | @ @ @ e (M 02 (19 (4 | (15 | (16) {17 (18} {19)
2020x3 09 - 112 . 20x 20 30 40 058 0.58 04 04 0.6 02 0.58 0.58 073 0.37 03 0.3
nd 11 145 30 40 0.63 0.63 0.5 0.5 0.8 02 0.58 0.58 0.7z 0.37 04 04
2525x3 11 141 25125 30 - 4.5 0.1 0.1 I 0.8 08 12 03 0.73 073 0493 047 04 0.4
x4 14 184 40 0.75 0.75 10 1.0 16 04 0.73 0.73 091 0.47 06 0.6
x5 18 0.2 50 0.79 0.re 12 1.2 18 05 0.72 0.72 0.91 0.47 or 0.7
0 30x3 14 1.73 0x30 4.0 50 ® 0.83 0.83 14 14 22 0.6 089 | 089 1.13 0.57 06 0.6
x4 18 .26 40 = 087 0.87 18 1.8 28 0.7 0.89 | 089 112 0.57 0.8 0.8
xh 22 21 5.0 4 04z 042 21 21 34 0.9 0.88 | 0.88 1.1 057 1.0 1.0
KR 1.6 203 Bxds 30 50 g 095 0.95 23 23 36 0.9 1.05 1.05 133 0.67 0.8 08
nd 21 266 40 & 1.00 1.00 29 29 47 1.2 1.05 1.05 1.32 067 12 1.2
x5 28 327 50 5 1.04 1.04 35 35 58 15 1.4 1.04 1.3 0.67 14 14
k& | 20 3.86 6.0 2 | 1 1.08 41 4.1 65 1.7 103 | 103 1.29 0.67 1.7 1.7
4040x3 1.8 234 40 x 40 3.0 55 1.08 1.08 34 34 55 14 11 1.1 1.9 0.77 12 1.2
x4 24 307 40 1.2 1.12 45 45 71 18 11 1.4 1.53 0.77 16 1.6
x5 30 3T 5.0 1.16 1.16 54 5.4 86 22 1.20 120 1.51 0.77 18 19
xB 35 447 6.0 1.20 1.20 6.3 63 10,0 26 1.19 1.19 1.50 0T 23 23
4545x3 21 264 45x 45 30 55 120 1.20 50 50 8.0 20 1.38 138 1.74 0.87 15 15
x4 27 347 4.0 125 125 6.5 6.5 104 26 1.37 1.37 1.73 0.87 20 20
X5 34 4.28 50 1.29 129 74 1.9 126 32 1.36 1.36 1.72 0.87 25 25
x6 40 507 6.0 1.33 1.33 92 92 146 8 1.35 1.35 1.70 0.87 28 29
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Table 5.1

@ Madhukar Steel Centre

Desgnation ~ Mass  Sectional Dimensions Sectional Properties
M Areaa
AxB S R R T SR T e T TR TR i nooriMa)  oMag | Z, 7
Kgm  Cm2 mmxmm = mm mm | mm om cm em+ | cma om cma  cm cm em cm cm 3 cm:
1 (2) (3) ) 5) (6) {7 (8) 8} (10 1) (12) (13) {14) (15) | (18} 7y {18) (19)
5050x3 23 2.95 50 x 50 30 6.0 1.2 1.32 69 69 1.1 28 1.53 153 1.84 097 19 18
x4 30 3.88 40 1.37 137 9.1 g1 145 36 1.53 153 1,93 0.87 25 25
x5 18 479 50 141 141 1.0 no 176 45 1.52 152 1.92 0.97 kR 31
X6 45 5.68 6.0 3 145 145 12.9 129 206 53 1.51 151 1.90 0.96 36 16
5555 x 4 33 4.26 55 x 55 4.0 B.5 1.49 149 1230 | 1230 | 1959 4.73 1.68 1.68 212 1.06 3.00 300
x5 41 527 50 153 153 147 14.7 235 59 1.67 1.67 21 1.06 37 37
X6 49 6.26 6.0 1.57 157 173 i7.3 215 7.0 1.66 1.66 210 1.06 44 4.4
X8 64 8.18 8.0 1.65 185 20 20 5 91 164 164 207 1.06 87 57
60 60 x 4 ir 4mM 60 x 60 4.0 BO 1.60 1.60 158 158 250 6.58 1.83 1.63 230 1.18 158 358
15 45 575 50 65 165 1.65 192 19.2 306 [N 182 1.82 FAj 1.16 44 4.4
x6 54 6.84 8.0 169 168 2286 226 36.0 9.1 1.82 1.82 229 1.15 5.2 52
x8 ] 8.96 8.0 1.77 1.7 290 20 46.0 119 1.80 1.80 227 1.15 6.8 64
6565 x4 4.0 5.04 65 x 65 4.0 65 1.74 1.74 2.7 2.7 M5 8.0 200 2,00 252 1.26 45 4.5
x5 49 6.25 5.0 1.77 177 247 247 394 89 1.99 189 251 126 5.2 5.2
x6 | 58 | TH 6.0 o | 181 181 281 | B4 | 465 1n.r 1.98 188 250 1.26 6.2 6.2
B 7.7 9.76 8.0 =4 1.89 189 ir4 4 59.5 15.3 196 196 247 1.25 a1 81
o705 53 677 T0x70 50 10 E 1.89 189 A 341 498 125 215 215 21 1.36 6.1 61
xb 6.3 8.06 6.0 o 194 1.94 36.8 Et 58.8 14.8 214 214 270 1.36 7.3 73
x8 843 106 80 E 202 202 474 474 755 75.5 212 212 267 1.35 95 95
x10 102 13.0 10.0 = 210 2.10 572 57.2 90.7 27 210 2.10 2.64 1.35 117 1"y
1575x5 57 7.27 T8 £75 5.0 7.0 E 202 202 87 387 619 15.5 23 23 292 146 | 71
x6 6.8 8.66 6.0 - 2.06 206 457 457 731 16.4 2.30 2.30 291 1.46 B4 84
x8 89 114 8.0 S 214 2.14 50.0 59.0 941 24.0 2.28 228 2.88 1.45 1.0 "o
x 10 1.0 14.0 10 = 22 222 714 714 13 2.4 226 226 284 145 13.5 135
B A0 x G 7.3 9.29 80 x 80 6.0 g0 218 218 56.0 56.0 B9G 225 246 246 an 1.56 96 96
%8 96 12.2 8.0 227 227 125 25 116 294 244 244 3.08 1.55 126 126
10 1.8 15.0 10.0 234 2.3 8r7 ar.7 139 36.0 241 241 3.04 1.55 155 155
x12 14.0 17.8 120 242 242 102 102 161 42.4 239 238 301 1.54 18.3 18.3
9090 x 6 82 10.5 90 x80 6.0 85 242 242 80.1 B0.1 128 320 277 277 350 175 122 12.2
xB 10,8 13.6 80 251 251 104 104 166 420 275 2.75 34T 1.75 16.0 16.0
x 10 134 170 10.0 2559 259 127 127 202 516 273 FEI 344 1.74 193 19.8
X12 15.8 20.2 12.0 266 266 148 148 235 609 21 2N 341 1.74 23.3 23.3
100100 x 6 92 1.7 100 % 100 6.0 B85 267 267 m m 178 44.5 309 309 i 1.95 15.2 152
x8 121 154 8.0 2.76 2.76 145 145 232 58.4 3.07 307 3.88 1.95 200 200
x10 149 19.0 10.0 v 284 284 177 177 282 T1.8 305 305 385 1.94 4.7 247
x12 177 226 120 292 292 207 207 329 BT 303 3.03 3.82 1.94 292 29.2
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Table 5.1

Designation Mass  Sectional Dimensions Sectional Properties
M Area, a
AxB 1 R, R, C C, I 1 (i I, I, T, T, T, Z, Z,
(Min) | (Min) (Max)  (Max)
Kgim Cm' | mmxmm mm mm mm cm cm em' cm' cm' cm' cm cm cm cm cm’ o’
n @ 3 ) (5} (6) i} (8) (9) (10) (1) (12) (13) (14) (15) (18 {17 (18) (18)
10 110x 8 134 17.1 ox 110 a0 10.0 48 300 3.00 197 197 33 80 340 340 428 218 46 ME
%10 166 211 10.0 i) 309 240 240 381 939 337 337 4.25 218 304 304
x12 19.7 351 12.0 347 317 281 281 446 16 335 335 42 215 39 359
%16 328 28 16.0 332 332 357 357 560 150 330 330 415 214 46.5 46.5
130 130 x 8 159 203 130 %130 8.0 10.0 4.8 350 350 n 331 526 136 404 404 510 259 M9 34.9
x10 18.7 25.1 10,0 359 359 405 405 G40 166 4.0z 4.02 507 257 43.1 431
x12 235 299 120 367 367 476 476 757 196 399 388 503 2.58 51.0 510
x 16 307 392 16.0 g2 382 609 609 966 250 394 394 4497 254 66.3 663
150 150 x 10 229 292 150 x 150 100 120 4.8 4.08 4.08 634 634 1010 260 4.66 4,66 S.87 298 58.0 58.0
X2 273 M8 120 416 4.16 746 746 1190 306 4.63 4.63 5.84 297 688 688
x 16 358 456 16.0 43 431 958 959 1520 395 4.58 4.58 517 294 87 BaT
x 20 441 56.2 200 446 446 1160 1160 1830 481 453 4.53 571 293 110 110
200 200 x 12 36.9 459 200 x 200 120 15.0 48 5.39 5.39 1830 1830 290, 747 6.24 6.24 7.87 3589 125 125
x 16 48.5 618 16.0 5.56 5.56 2370 2370 3760 968 6.19 6.19 7.80 396 164 164
X 20 60.0 T4 20.0 51M 571 2880 2880 | 4570 1180 6.14 6.14 773 3483 m 2
x25 738 9.1 250 5.80 5.90 3470 3470 5500 1440 6.07 6.07 7.61 in 246 246
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UNEQUAL LEG ANGLES

Table 6.1 Nominal Dimensions, Mass and Sectional Properties of India Standard UnEqual Leg Angles

xR ;TOE RADIUS
'y v
LY
ex| “y
>
A
x . X
R, ROOT RADIUS
U JCx
L\
#
" B > u
>
Designation ~ Mass Sectional Dimensions Sectional Properties
M  amreaa AxB t Ry | R: C, C, Tama | N, |« 0, | IdMax)} | (M} T, - T, n(Max) rMax) 2, 2y
Kgm Cm mmxmm mm mm mm | om cm em* | oot | cmt et | om cm om cm cm’ o’
m @ (3) ) (5} ® | (M (8 @ o |0 |2 | (3 (14) | (15) | (16) (17} (18) (19) (20)
30 203 141 141 30x20 30 4.5 0.98 0.49 0.43 1.2 0.4 1.4 0.2 0.92 0.54 0.99 0.41 0.6 0.3
xd 14 1.84 4.0 1.02 0.53 042 1.5 0.5 1.8 0.3 0.92 0.54 0.98 0.41 8.0 0.4
x5 18 225 5.0 T 1.06 0.57 041 1.9 0.6 2.1 0.4 0.91 0.53 0.97 0.41 1.0 0.4
40 25x3 14 1.88 40x25 30 50 1.30 0.57 0.38 3.0 0.9 33 0.5 1.25 0.68 1.33 0.52 14 0.5
x4 19 246 40 1.35 0.62 0.38 3.8 1] 4.3 0.7 1.25 0.68 1.32 0.52 1.4 0.6
x5 24 3.02 5.0 1.39 0.66 0.37 4.6 1.4 5.1 0.8 1.24 0.67 1.31 0.52 18 07
x6 28 3.56 6.0 6.0 o 1.43 0.69 0.37 5.4 16 59 1.0 1.23 0.66 1.29 0.52 21 09
o
45 30x3 1.7 218 45x30 3.0 5.0 ;\ 1.42 0.69 0.44 4.4 1.5 5.0 0.9 142 0.84 1.52 0.63 1.4 0.7
xd 22 2.86 4.0 E 1.47 0.73 0.43 5.7 20 6.5 1.1 1.41 0.84 1.51 0.63 1.9 0.9
x5 28 3.52 50 = 1.51 0.77 0.43 6.9 2.4 79 1.4 1.40 0.83 1.50 0.63 23 1:1
x6 33 4.16 6.0 E 1.55 0.81 0.42 B.O 2.8 9.2 1 7 1.38 0.82 1.49 0.63 2.7 1.3
o
50 30x3 1.8 2.34 50x30 3.0 55 E 1.63 0.66 0.36 5.9 1.6 6.5 1.0 1.59 0.83 1.67 0.65 1.7 0.7
x4 24 3.07 4.0 I 1.68 0.70 | 0.36 7.7 2.1 B.5 1.2 1.58 0.82 1.66 0.63 2.3 09
x5 3.0 3.78 5.0 172 0.74 0.35 9.3 2.5 10.3 1.5 1.57 0.81 1.65 0.63 2.8 1.1
x6 3.5 447 6.0 1.76 0.78 0.35 109" 2.9 119 18 156 0.80 1.64 0.63 34 1.3
60 40x5 3.7 4.76 G0x40 5.0 6.0 1.95 0.96 0.44 16.9 6.0 19.5 3.4 1.89 1.12 202 0.85 4.2 2.0
x6 4.4 565 6.0 1.99 1.00 0.43 19.9| 7.0 223 4.0 1.88 1.11 201 0.85 5.0 23
x8 5.8 7.37 8.0 2.07 1.08 0.42 254 | B8 29.0 5.2 1.86 1.10 1.98 0.84 6.5 3.0
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Table 6.1

Designation Mass  Seclional Dimensions Sectional Properlies
M Mrea, a
AsB t R, R; C, G, Tan I, I I, I, T, r, r, r, P Rt
a (Max) | (Min) (Max)  (Min)
kgim en' | mmxmm  mm . mm mm om m em' o’ em' | om' cm em cm on  om ch
(1 (2) (3) (4) {5) (6) ] ® @ (o (1) (12) (13 | {14) 15} {18) (17) {18) (18} (20)
B545x 5 41 5.26 G5xd5 50 6.0 207 1.08 047 21 86 2549 4.8 205 1.28 2.22 0.95 50| 25
6 49 6.25 6.0 n 1.12 047 26.0 10.1 04 57 204 1.27 21 0495 59| 30
%8 64 8.17 8.0 219 | 120| 046 | 332 128 3BT | TA 202 125| 218 | 085 77| 30
T045x5 43 5.52 T0x45 50 6.5 227 1.04 041 212 88 309 51 222 226 2.36 0.96 87| 25
b 5.2 6,56 L] 232 1.09 041 320 10.3 363 6.0 221 1.25 235 0.96 68 | 30
L] 6.7 B8.58 8.0 240 1.16 0.40 410 13.0 46.3 T8 219 1.24 232 0.95 89| 39
210 a3 10.5 100 248 1.24 0.39 49.3 156 854 95 216 1122 2.29 0.95 109 48
T550x5 4.7 6.02 75x50 50 6.5 239 1.16 044 31 122 384 6.9 238 142 256 1.07 8T | A2
6 56 T.16 6.0 , 244 1.20 044 40.3 14.3 46.4 B2 237 141 2.56 1.07 80| 38
xd 74 9.38 8.0 252 1.28 042 518 183 594 10.6 285 140 252 1.06 104 49
%10 9.0 15 10.0 = 260 1.36 042 622 218 7.2 12.9 233 1.38 249 1.06 127| 6.0
BOS0X S 489 6.27 80x50 5.0 70 260 1.12 039 406 12.3 45.7 1.2 55 1.40 270 1.07 75| 32
FL 59 746 6.0 = 264 | 146 039 | 480 144 519 | 85 254 139 268 107 | 00 38
x8 7.7 9.78 8.0 273 1.24 0.38 619 18.5 69.3 1.0 252 1.37 266 1.06 1.7 49
x10 9.4 120 10.0 ] 281 132 038 747 221 833 13.5 249 1.36 263 1.06 144 60
W60 %6 68 865 S0x60 6.0 75 287 139 0.44 T0.6 252 s 143 2.86 1.1 3.07 1.28 5| 55
x8 89 14 8.0 E 2.96 148 0.44 9.5 324 105 18.56 2.84 1.69 304 1.28 151 7.2
x10 1.0 140 10.0 = 304 155 043 m 391 127 228 8 1.67 3.0 1.27 186 88
x12 13.0 166 12.0 312 1.63 042 128 45.2 148 268 279 1.65 288 127 220 103
10065 x6 75 955 100x65 6.0 8.0 319 147 0.42 96.7 324 m 1886 3.18 1.84 340 1.38 142 64
xB 99 126 30 3.28 1.55 0.42 126 419 144 242 316 1.83 338 133 187 85
x10 122 155 10.0 337 1.63 0.4 153 507 174 27 314 1.81 3.35 1.38 231 104
100756 8.0 10.1 100x75 60 85 300 | 178| 055 101 487 124 256 315| 219 | 350 159 144 85
x8 10.5 134 a0 310 187 0.55 132 833 161 336 314 218 348 1548 191 1.2
10 130 16.5 10.0 319 195 0.55 160 769 196 1.2 312 216 345 158 236 130
x12 154 196 12.0 327 | 203 054 188 895 228 485 30| 24| 342 158 279 163
1257526 9.2 nT 125x75 6.0 a0 405 159 037 188 §1.6 209 305 4.01 210 423 162 222 BT
%8 121 154 8.0 415 168 0.36 246 67.2 273 40,0 4,00 2.09 421 1.61 294 115
x10 14.9 180 10.0 425 1.76 0.36 300 8.6 133 494 3497 207 4.18 1.61 365 142
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Table 6.1

Designation ~ Mass  Sectional Dimensions Sectional Properties
M Area, a
A t R, R, L+ C, Tan It I, I, I T, W f, f, Z Z,
Lt {Max) {Min) {Max) (M)
kg/m om_ mmsmm mm mm mm cm om em om, em, o em cm cm om em' | em’
m @ 3 ) ) (6 o/} IR B O S O O T T B o8 | oos L ope o oo | e e
12595 x 6 10.1 129 125x85 6.0 8.0 438 32 224 0.57 205 103 254 55.1 399 283 443 207 234 14.3
x8 134 170 8.0 3.80 232 0.57 268 135 Ex]] [a i 397 281 441 205 309 231
x10 16.5 211 10.0 389 240 0.56 3z 164 404 876 385 2.79 4,38 204 381 231
x12 19.7 25.0 120 397 248 0.56 385 182 474 103 3482 277 4.35 203 451 273
150 75 x 8 137 175 150x75 B0 10.0 48 | 524 1.54 0.26 410 7.1 436 457 488 202 4.99 162 420 11.9
x 10 7.0 216 10.0 533 162 028 | 502 86.3 533 587 4,82 2.00 4.96 161 51.9 14.7
x12 0.2 257 12.0 1 542 1 170 026 | 590 100 625 GE.4 4,79 1.96 493 1.6¢ 61.6 17.3
150 115x 8 16.3 207 150x115 8.0 1.0 48 448 2.76 058 | 474 244 590 129 478 345 533 250 451 280
x 10 201 257 100 ! 457 | 284 0.58 582 299 123 158 476 341 53 243 558 M5
x12 240 305 120 465 | 282 0.57 685 3 849 186 474 339 5.28 247 66.2 40.8
x 16 N4 40.0 16.0 481 | 307 0.57 8T8 447 1080 239 469 334 521 244 B6.2 530

|
200100x10 = 229 29.2 2006100 | 100 120 48 | 698 | 203 | 027 | 1230 | 215 | 1300 138 | 648 | 271 | 668 | 217 | 943 | 269
x12 | 273 M8 120 {707 | 211 | 026 | 1450 | 261 | 150 162 | G46 | 269 | 665 | 216 | 12 | 319
x16 358 457 | 16.0 | 723 | 227 | 028 | 1870 | 320 | 1980 28 | G40 | 266 | 658 | 213 | 147 | 413

200150 x 10 26.89 M3 200150 10.0 135 48 602 355 0.56 . 1410 689 1730 368 641 448 | 710 38 101 60.2
112 321 408 120 611 | 363 055 | 1670 812 2040 434 .39 446 | T.07 1% 120 714

L
x 16 422 537 18.0 : 627 im 055 | 2150 | 1040 | 2640 561 6.33 441 7.m B 157 932
x20 52.0 663 200 642 394 055 | 2620 | 1260 | 3130 683 6. 436 B9 il 193 14
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CHANNEL SECTIONS

Table 4.1 Nominal Dimensions, Mass and Sectional Properties of sloping Flange Channels

1y

—_
D X--
_R,
1
.
'y
B
Designation  Mass Sectional Dimensions Sectional Properties
M Area, a
D B 1 T Flangge R, R, = I, I I r, 7 ZY
Slope, a

Kgim cm' mm mm mm mm deg P mm mm em' cm' em cm em’ em’
(1) (2 3 {4) (3) (6) ) (8) {9) (10) (11) (12) (13) (14) (15) (16) = (17)
Medium Weight Channels
MCTS 7.4 8.1 7% 40 4.8 7.5 96 8 24 132 78.5 129 2.94 1.19 209 4.81
MC100 9.56 122 100 50 E . 1.7 96 9 24 1.54 192 26.7 3.97 1.48 335 i |
MC125 1 13.1 16.7 125 | 65 5.3 8.2 96 8.5 24 1.95 425 61.1 5.05 1.91 68.1 13.4
MC125° 13.7 17.5 125 66 & 8.1 96 9.5 24 1.92 435 64.4 498 192 | 696 | 138
MC150 16.8 21.3 150 75 57 9 96 10 24 2.2 788 103 6.08 22 105 | 19.5
MC150° 17.7 226 150 76 6.5 9 98 10 24 217 813 10 6 22 108 | 202
MC175 - 19.6 2449 175 75 6 10.2 96 10.5 3.2 Al [z ] 1240 112 704 2.21 141 23
MC175° 22.7 276 175 76 75 10.2 o6 10.5 32 214 1310 136 6.89 2.22 150 | 245

The heavier sections in each side intended for use in wagon industry are to be obtained from same set of rolls as the corresponding
lightest section in that size group, by raising the rolls.
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Table 4.1
Designation Mass ~ Sectional Dimensions Sectional Properties
M Area, a
D B t T Flange R, R, C, I I, r, £e Z Z,
Slope, a

Kaim Cm’ mm mm mm mm deg mm mm mm om’ cm’ cm om om' cm’
1 (2 3 ) (5) (6) M {8) (9 (10) (1 (12) (13) (14) (15) (16) | (17)
MC 200 23 | 85 200 75 62 114 9% 1.0 32 2.20 1830 141 BT 22 181 2.4
MC 200° 243 R 200 76 75 114 96 1.0 32 212 1910 15 7.85 221 1M 215
MC 225 261 333 225 80 65 124 9% 120 a2 23 2710 188 9.02 237 241 33.0
MC225 | 307 390 225 B2 9.0 124 9% 120 32 222 2960 219 BT 237 263 36.0
MC 250 6 300 250 80 72 141 9% 120 32 2.30 3 880 21 9492 2.37 307 385
MC 250% 3.2 435 260 B2 9.0 141 96 120 3.2 223 4080 244 9.68 .37 326 409
MC250° | 381 485 250 83 1.0 141 9% 120 32 249 4340 268 946 235 ur | 42
MC 300 36.3 46.3 300 90 78 138 96 13.0 32 235 6420 313 18 2560 428 471
MC300* | 415 528 0 | 10.0 136 % 13.0 32 226 690 | 345 1.4 256 460 | 498
MC 300" 46.2 58.8 300 . 83 . 12.0 136 96 13.0 . 32 .52 7350 ars 1.2 252 490 52.2
MC 350 427 544 /0 100 83 135 9% 14.0 48 244 10000 4 136 282 516 | 573
MC 400 501 638 400 100 . B8 . 153 96 15.0 43 | 242 15 200 . 508 154 282 760 67.0

The heavier sections in each side intended for use in wagon industry are to be obtained from same set of rolls as the corresponding
lightest section in that size group, by raising the rolls.
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BEAM SECTIONS

NOMINAL DIMENSIONS, MASS AND SECTIONAL PROPERTIES OF
INDIAN STANDARD MEDIUM FIANGE BEAMS

Y
C T T 'Y
I P |
D" 4 _Aalinl JWS
> -
* F_
i Sl |
— 3]
Designation Mass Sectional Dimensions Sectional Properties
M Area, a
D B t T Flange R, R, I, I I r, 7 Z
Stope, Max
kgim em’ mm mim mim mm a, deg mm | mm cm' om’ om om em' | em'
{1 2) 3 {4) (5) {6) {7 (E) (8) | (10) (1) (12 | (13) | (14 | (15) | (16)
MEB 100 89 1.4 100 50 4.7 70 98.0 9.0 45 183 128 4.00 1.05 366 | 516
MB 125 13.3 170 125 70 5.0 80 98.0 9.0 45 445 385 5.16 1.5 M2 11.0
MB 150 15.0 191 150 75 5.0 8.0 98.0 9.0 4.5 718 46.8 6.13 157 BT | 125
MB 175 196 250 175 85 58 9.0 98.0 10,0 5.0 1260 76.7 T.13 | 1.76 144 | 18.0
MB 200 24.2 308 200 100 5.7 10.0 98.0 1.0 9.9 2120 137 8.29 21 212 274
MB 225 A a7 225 110 6.5 118 98.0 120 6.0 3440 218 8.31 2.34 306 97
MB 250 373 475 250 125 6.9 12.5 98.0 130 6.5 5130 335 104 @ 265 410 535
MB 300 46.0 58.6 300 140 7 131 98.0 14.0 7.0 5 990 486 124 | 286 599 | 695
MB 350 524 66.7 350 140 8.1 142 98.0 14.0 7.0 13 600 538 14.3 284 779 | 7538
ME 400 61.5 784 400 140 BS 16.0 88.0 14.0 7.0 20500 622 16.2 282 | 1020 | 889
MB 450 124 92.2 450 150 94 174 58.0 15.0 75 30 400 834 18.2 am 1350 | 1M
ME 500 869 111 500 180 10.2 17.2 98.0 17.0 85 45200 @ 1370 202 3.52 1810 | 152
MB 550 104 132 550 190 1.2 19.3 8.0 18.0 9.0 64900 ¢ 1830 | 222 | 473 | 2360 | 193
MB 600 123 156 600 550 120 20.3 98.0 200 | 100 | 91800 2650 242 & 442 | 3060 | 252

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in
respect of any incorrect information it may contain or any damages which may arise through the misinterpretation of its
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Madhukar Steel Centre
FLAT BARS

i s ==

Al

Y e == &

-— - B — -
MILD STEEL FLAT BAR MILD STEEL FLAT BAR MILD STEEL FLAT BAR
Saction Size Weight Section Size Weight Section Size Weight
Mm kgim Mm kag/m Mm ka/m

3mm x 12mm 0.283 Bmm x S0mm 2.360 12mm = 6Smm 6.120
3mm x 13mm 0.306 Bmm x 65mm 3.060 12mm x T5mm 7.060
3mm x 16mm 0.377 Bmm x 75mm 3.530 12mm x 90mm B.480
3mm % 18mm 0.424 Bmm x S0mm 4.240 12mm x 100mm 9.420
3mm x 18mm 0.447 Gmm x 100mm 4,710 12mm % 125mm 11.800
3mm x 25mm 0.589 &mm x 125mm 5.890 12mm % 150mm 14,100
3mm x 30mm 0.710 Bmm x 150mm 7.050 12mm % 200mm 18.800
3mm x 32mm 0.754 Bmm x 200mm 9.420 12mm x 250mm 23.600
3mm x 38mm 0.895 Bmm x 250mm 11.780 12mm x 300mm 28.300
3mm x 44mm 1.040 Bmm x 300mm 14.130 16mm x 25mm 3.140
3mm x S0mm 1.180 &mm x 25mm 1.570 16mm x 32mm 4.020
3mm x B5mm 1530 Bmm x 30mm 1.880 16mm x 3Bmm 4.770
3mm x TSmm 1.766 8mm x 32mm 2.010 16mm x 44mm 5.530
3mm x 100mm 2.355 &mm x 38mm 2.380 16mm x S0mm €.280
4mm x 12mm 0377 Brmim x 44mm 2.760 1Bmm x B5mm 8.160
4mm x 15mm 0.471 8mm x S0mm 3.140 16mm x 7Smm 9.420
4mm x 18mm 0.565 Brm x B5mm 4.080 16mm x 90mm 11.300
4mm x 25mm 0.785 Bmm x 75mm 4710 18mm = 100mm 12,600
4.5mm x 12mm 0.424 Smm x 90mm 5.650 16mm x 125mm 15.700
4.5mm x 13mm 0.459 8mm x 100mm B.280 1B6mm x 150mm 18.800
4.5mm % 15mm 0.530 8mm x 125mm 7.850 16mm x 200mm 25.100
4.5mm x 16mm 0.585 Bmm x 150mm 8,420 16mm x 250mm 31.400
4.5mm x 18mm 0.636 mm x 18mm 1.272 16mm x 300mm 37.700
4.5mm x 19mm 0.670 Smm % 1Smm 1.340 19mm x 32mm 4,770
4.5mm x 25mm 0.880 Smmx 25mm 1.770 19mm x 38mm 5.670
4.5mm x 30mm 1.060 9mm x 30mm 2120 19mm x ddmm B5.560
4.5mm x 32Zmm 1.130 Smm x 32Zmm 2.280 19mm x S0mm T.480
4.5mm x 38mm 1.340 9mm x 35mm 2470 19mm x B5mm 9,690
4.5mm % 44mm 1.550 9mm x 38mm 2.680 19mm x 75mm 11.200
4.5mm x S0mm 1.770 Bmm x 44mm 310 18mim x S0mm 13.400
4.5mm x 85mm 2.300 Gmim x S0mm 3.530 19mm x 100mm 14,900
4.5mm x 75mm 2,600 Smm x B5mm 4,590 19mm x 125mm 18.600
4.5mm x 100mm 3.550 Omm x TSmm 5.300 18mm x 150mm 22,400
Smm % 25mm 0.981 9mm x 30mm 8.360 19mm x 200mm 28,800
Smim x 32mm 1.256 9rnm % 100mm 7.060 18mm x 250mm 37.300
5mm x 38mm 1.492 Smm x 125mm B.830 19mm x 300mm 44,900
Smm x 50mm 1.863 Smm x 150mm 10.600 25mm x S0mm 5.810
Bmm x 12mm 0.570 Smm x 200mm 14,100 25mm x B5mm 12800
Gmm x 15mm 0.707 Omm x 250mm 17.700 25mm x 75mm 14.700
Bmm x 1Bmm 0.754 9mm x 300mm 21,200 25mm x 90mm 17.700
Bmm x 18mm 0.848 12mm x 25mm 2,360 25mm x 100mm 19.600
&mm x 19mm 0.895 12mm x 30mm 2828 25mm x 125mm 24.500
Bmm x 25mm 1.180 12mm x 32mm 3.010 25mm = 150mm 29400
Gmen x 30mm 1.410 12mm x 35mm 3.310 25mm x 200mm 38.200
6mm x 32mm 1.510 12mm x 38mm 3.580 25mm x 250mm 48,100
6mm x 38mm 1.790 12mm x 44mm 4.140 25mm x 300mm 58.200
&mm x 44 mm 2.070 12mm x 50mm 4.710
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FORMULA OF CALCULATING WEIGHT

e WEIGHT OF STAINLESS STEEL / CARBON STEEL PIPES &
TUBES
OD (MM) - W.T. MM) X W.T (MM) X 0.02466 = KG/MTR
e WEIGHT OF STAINLESS STEEL SHEETS
Length (mtr) x Width (mtr) x Thk. (mm) x 8 =EKG/SHEET
e WEIGHT OF CARBON STEEL SHEETS
Length (mtr) x Width (mtr) x Thk. (mm) x 7.85 = KG/SHEET
e WEIGHT OF STAINLESS STEEL CIRCLE & BI-ANKS
O.D. (mm) X O.D (mm) X Thk. (mm) 160/1000 = KG/PCS.
e WEIGHT OF STAINLESS STEEL ROUNDS
Dia (mm) x Dia (mm) x 0.00623 = KG/MTR
e WEIGHT OF STAINLESS STEEL HEXAGONAL RODS
Dia. (mm) X Dia. (mm) x 0.00787 = KG/MTR
e WEIGHT OF STAINLESS STEEL SQUARE RODS
Dia. (mm) x Dia. (mm) x 0.00787 = KG/MTR
e WEIGHT OF COPPER PIPES
O.D. (mm) - W.T. (mm) X W.I (mm) X 0.0285 = KG/MTR
e WEIGHT OF ALUMINIUM PIPE
0.D. (mm) - Thick (mm) x Thick (mm) x 0.0082 = KG/MTR
e WEIGHT OF ALUMINIUM SHEET
Length (Mtr.) x Width (Mtr.) x Thick (mm) x 2.66 = KG/SHEET
e WEIGHT OF LEAD PIPE
O.D. (mm) - Wt. (mm) x Wt. (mm) x 0.0345 = KG/MTR
e WEIGHT OF LEAD SHEETS
Length (mtr.) - Thk. (mm) X 3.14 = Sheet Width (mm)
e SHEET WIDTH REQD FOR ROLLED & WELDED PIPES
O.D (mm) - Thk (mm) x 3.14 = sheet width (mm)
e WEIGHT FOR SQUARE / RECTANGLE PIPES
Length from 4 Angle (OD)/3.14-Thk. (mm) x Thk. (mm) x 0.00756
=KG / PER FEET

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in
respect of any incorrect information it may contain or any damages which may arise through the misinterpretation of its
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THE FOLLOWING EXTRA SERVICES ARE AVAILABLE

ON REQUEST

Extra Services

Standard Packing
In bundles with protective foil wrapping in wooden crates /
cases. For smaller tubes on shelf fittings in carton boxes

Cutting to lengths
Cutting from 3.00 mm O.D. up to 406 mm. high volume tube
cutting.

Polishing

We polish over a range of sizes from 6.00 mm O.D. up to 406
mm O.D. although sizes bigger than 168 mm are hand
polished, not mechanical. Polishing standards are grit 1g0.
240,320,400 and mirror

On the inside we polish from 6.00 mm up to 168 mm. Other
facilities are honing and electro polishing, which we can
supply till 0.2 m smoothness.

Cleaning

For normal degrease standard and also for the much
higher standard of " Oxygen clean" treatment, where air,
gas, powder or other substances of high purity require
non-contaminated surface finish. Reannealing from 6.00
mm up to 323 mm. Special cleaning will be applied by
customers request!
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Extra testing

All chemical and mechanical testing. Hardness according
to: Rockwell, Brinell, Vickers and NACE MR 01-75. X-
ray, testing.
Witnessing by independent authorities as Lloyds Register
of shipping, Det Norske Veritas, TUV, Bureau Veritas,
ABS, Germanischer Lloyd and EIL or any other
certifying authority.

Magnetic Permeability and ultrasonic

Although every care has been taken during the production of this brochure, we regret that we cannot accept any liability in respect of any

incorrect information it may contain or any damages which may arise through the misinterpretation of its contents
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mudhukur Steel Centre

IMPORTER'S & EXPOTER'S

Manufacturer, Stockists & Suppliers of :
Stainless Steel, Carbon Steel, Alloy Steel, Tubes, Pipes, Sheets, Plates, Rods,
Strips, Pipe Fittings, Ferrous & Non - Ferrous Metals, Other Industrial Raw
Materials etc.

QAddress : Plot No. 17, 2 Ground Floor, Bhandari Street,
Durgadevi Udyan, Girgaon, Mumbai - 400004
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