@—:i PARASMANI ENCGINEERS (NDIA)

AN ISO 9001 : 2008 CERTIFIED COMPANY

PIPES & TUBES ASTM/API/BS/DIN/IS
MATERIAL SPECIFICATION FOR PIPES & TUBES OF STAINLESS STEEL, ALLOY STEEL, CARBON STEEL & MILD STEEL

b CHEMICAL PROPERTIES MECHANICAL PROPERTIES
SPECIFICATION % | mn [P SR go | ge | N | Mo | am | i) | e OTHERS
(Max) (Max) Mpa Mpa L T
API 5L Gr. A 022 Vax | 0.90 Max [0030[0030 | - : : RS ForSearlss
API5LGrB 0.26 Max | 120 Max [0030[0030 | - : : T AT L | CHibeDOBiGrBloxTy
API5LGr. X 42 0.26 Max | 1.30 Max [0.030]0030 | - : : — a0 | 2 |Mntbuilbe t40iorGr X6 X0
API5LGr. X 46 0.26 Max | 140 Max [0030]0030 | - : : e | %
API5LGr. X 52 0.26 Max | 140Max [0030[0030| - : : — | e | | g
API5L Gr. X 56 0.26Max | 140Max [0030[0030] - : : _ w0 [ | ©
AP 5L Gr. X 60 0.26 Max | 1.45 Max [0030]0030 | - : : — s | me | @
API5LGr X 65 0.26 Max | 165 Max [0030]0030 | - : : — et [us| }
API5LGr. X 70 0.26 Max | 165 Max [0.030[0030 | - : : — | |
BS 3059 PT-Gr.320 | 0.16 Max | 0.30-0.70 [0.040[0.040 | 0.35Max | - : a8 | 195 | %
BS 3059 PT- Gr. 360 | 0.17 Max | 0.40-0.80 [0.035(0.035 | 0.10-035 | - : | ae0s00 | 235 |
BS 3059 PTIGr 40 | 0.12-0.18 | 090-1.20 [0035[0.035 | 0.10:035 | - : w050 | 5 | o
BS 3059PTGr620 | 0100.15 040070 0050 (0030 | 0.00-035 | 070040 | - | 045065 | 460:610 | 180 | 22
BS 6323 Gr. 1 0.13 Max | 0.60 Max [0.050]0050 | - : : ~ a0 [ |
BS 6323 Gr.2 0.16 Max | 0.70 Max [0.050(0050 | - : : — a0 | 0 | 15
BS 6323 Gr.3 0.20 Max | 0.90 Max [0.050[0.050 | 0.35Max | - : ~ a0 [ | 1w
BS 1367 0.20 Max | 1.20 Max [0.045(0045 | - : — a0 | 195 |
DIN 17175 Gr. 51358 | 017 Max | 0.40-080 [0.040[0.040 | 0.10:035 | - — | o5 || 25
DIN 17175 Gr 51458 | 0.21 Max | 040120 [0.040[0.040 | 0.10:035 | - — a5 Jat0sn] o
DIN 17175 Gr, 17hnd__ | 0.14:0.20 | 0.90-120 [0.0400.040 | 020040 | 0.30 M I LT
DIN 17175 Gr. 19Mn5__ | 0.47-0.22 | 1.00-1.30 [0.040 0040 | 0.30-0.36 | 0.30 Mex — [ a5 |st060] 19
DIN 17175 Gr. 15Mo3 | 0.12-0.20 | 0.40-080 [0.0350.035 | 0.10:035 | - 02503 25 | 550600 22
DIN 17175 Gr. 13CrMo44 | 0.10-0.18 | 0.40-080 |0.035]0.035 | 010035 | 0.70-1.10 045065| 295 | 44050 22
DIN 17175 Gr. 10CMo910]_0.06:0.15 | 040070 0.035]0.035 | 0.50 Mex | 200250 090120 ] 385 | 550600 20
DIN 17175 Gr. 13CMo910] 0.10-0.18 | 040070 0.035]0.035 | 010035 | 0.70-1.10 045065| 295 | 44050 22
DIN 17175 Gr, 14MoV63_| 0.10:0.18 | 040070 0.035]0.035 | 010035 | 050070 050070] 325 | 460610 20 V:022032
DIN 17175.Gr X20CHoV121] 0.17-0.23 | 1.00 Max [0.030 [0.030 | 050 Max | 080120 | 030080 | 080-020] 490 | 690-850] 17 V: 025035
151239 Part : - Joosofooso] - : : -l [ - w
153589 Gr.Fe 380 | 016 Max | 120 Max [0.040(0040 | - : : — a0 [ 1%
153589 Gr.Fe 410 | 020 Max | 130 Max [0040(0040 | - : : a0 [ 1
[S1979Gr.YST290 | 0.28Max | 1.25Max [0.040(0050 | - : : — [ a0 | o
IS1979Gr.YST320 | 0.30 Max | 1.35Max [0.020]0050 | - : : ~ e [ w0
IS1979Gr YST360 | 030 Max | 1.35 Max [0.040[0050 | - : : — 0 [ | 2
IS1979Gr YST390 | 026 Max | 1.35 Max [0.040[0050 | - : : S I T
[S1979Gr.YST410__ | 0.26 Max | 1.35 Max [0.040]0050 | - : : S N T
IS1979Gr.YST450 | 026 Max | 140 Max [0.020]0050 | - : : ~ w0 | 0| o
[S1979Gr.YST480 | 0.26 Max | 1.60Max [0.040(0040 | - : : — Lo | w0 | 3
IS1978Gr.YST210 | 022 Max | 090 Max [0.020]0050 | - : : — s [ o] ¥
IS1978GrYST240 | 027 Max | 1.15Max [0.040(0050 | - : : — a0 | 20
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@—:i PARASMANI ENCGINEERS (NDIA)

AN ISO 9001 : 2008 CERTIFIED COMPANY

PIPES & TUBES ASTM/API/BS/DIN/IS
MATERIAL SPECIFICATION FOR PIPES & TUBES STAINLESS STEEL ALLOY STEEL, CARBON STEEL & MILD STEEL

P CHEMICAL PROPERTIES MECHANICAL PROPERTIES

0, 0 v .
SPECIFICATION C% Mn% (n';:;) (nﬁ:;() Si% % Ni% Mo% L(:nE) (nﬁ) (Min) OTHERS
ASTMA312Gr. TP304 | 0.080 Max | 2.00 Max |0.045 | 0.030 | 1.00 Max | 18.0-20.0 | 8.0-110 : 515 | 205 |35 | 25 :
ASTMA 312 Gr. TP 304L | 0.035 Max | 2,00 Max [0.045 [0.030 | 1.00 Max | 16.0-20.0 | 8.0-13.0 : 85 | 170 |35 | 25 :
ASTMA 312 Gr. TP 304H | 0.04-0.10 | 2.00 Max 0,045 [0.030 | 1.00 Max | 18.0-20.0 | 8.0-11.0 : 515 | 205 |3 | 25 :
ASTMA 312 Gr. TP 304LN| 0.035 Max | 2,00 Max 0.045 |0.030 | 1.00 Max | 18.0-20.0 | 8.0-12.0 : 515 | 205 |35 | 25 N%=010-016

ASTMA 312 Gr. TP 309S | 0.080 Max | 2.00 Max |0.045 |0.030 | 1.00 Max | 22.0-24.0 | 12.0-15.0 | 0.75 Max 515 205 |35 | 25 -

ASTMA 312 Gr. TP 310S | 0.080 Max | 2.00 Max |0.045 [0.030 | 1.00 Max | 24.0-26.0 | 19.0-22.0 | 0.75 Max 515 205 |35 | 25 -

ASTMA 312 Gr. TP 316 | 0.080 Max | 2.00 Max |0.045 | 0.030 | 1.00 Max | 16.0-18.0 | 11.0-14.0 | 2.00-3.00 515 205 |35 | 25 -

ASTMA 312 Gr. TP 316L | 0.035 Max | 2.00 Max |0.045 | 0.030 | 1.00 Max | 16.0-18.0 | 10.0-14.0 | 2.00-3.00 485 170 [ 35 | 25 =

ASTMA 312 Gr. TP 316H | 0.04-0.10 | 2.00 Max |0.045 [0.030 | 1.00 Max | 16.0-18.0 | 11.0-14.0 | 2.00-3.00 515 205 |35 | 25 -

ASTMA 312 Gr. TP 316LN | 0.035 Max | 2.00 Max |0.045 | 0.030 | 1.00 Max | 16.0-18.0 | 11.0-14.0 | 2.00-3.00 515 205 |3 | 25 N%=0.10-0.16

ASTMA 312 Gr. TP 317 | 0.080 Max | 2.00 Max |0.045 | 0.030 | 1.00 Max | 18.0-20.0 | 11.0-14.0 | 3.00-4.00 515 205 |35 | 25 -

ASTMA 312 Gr. TP 317L | 0.035 Max | 2.00 Max |0.045 [0.030 | 1.00 Max | 18.0-20.0 | 11.0-15.0 | 3.00-4.00 515 205 |35 | 25 -

ASTMA 312 Gr. TP 321 | 0.080 Max | 2.00 Max [0.045 [0.030 | 1.00 Max | 17.0-19.0 | 9.0-12.0 - 515 | 205 |35 | 25 Ti%=(5XC)-0.70
ASTMA 312 Gr. TP 321H | 0.04-0.10 | 2.00 Max [0.045 [0.030 | 1.00 Max_| 17.0-19.0 | 9.012.0 - 515 | 205 |35 | 25 Ti%=(4XC)-0.60
ASTMA 312 Gr. TP 347 | 0.080 Max | 2.00 Max [0.045 [0.030 | 1.00 Max | 17.0-19.0 | 9.013.0 - 515 | 205 [35 | 25 Cb%=(10XC)-1.00
ASTMA 312 Gr. TP 347H | 0.04-0.10 | 2.00 Max [0.045 [0.030 | 1.00 Max | 17.0-19.0 | 9.0-13.0 - 515 | 205 [35 [ 25 Cb%=(8XC)-1.10
ASTMA 358 Gr. TP 304 | 0.080 Max | 2.00 Max [0.045 [0.030 | 0.75 Max_| 18.0-20.0 | 8.0-10.5 - 515 | 205 40| N%=0.10 Max, HRB=92 Max
ASTMA 358 Gr. TP 304L_| 0.035 Max | 2.00 Max [0.045 [0.030 | 0.75Max_| 18.0-20.0 | 8.0-12.0 - 485 | 170 40 | N%=0.10 Max, HRB=92 Max
ASTMA 358 Gr. TP 309S_| 0.080 Max | 2.00 Max [0.045 [0.030 | 0.75 Max_| 22.0-24.0 | 12.0-150 - 515 | 205 40 HRB=95 Max
ASTMA 358 Gr. TP 310S_| 0.080 Max | 2.00 Max [0.045 [0.030 | 1.50 Max_| 24.0-26.0 | 19.0-22.0 - 515 | 205 40 HRB=95 Max
ASTMA 358 Gr. TP 316 | 0.080 Max | 2.00 Max [0.045 [0.030 | 0.75Max_| 16.0-18.0 | 10.0-140 | 200-300 | 515 | 205 40 | N%=0.10 Max, HRB=95 Max
ASTMA 358 Gr. TP 316L_| 0.035 Max | 2.00 Max [0.045 [0.030 | 0.75 Max_| 16.0-18.0 | 10.0-140 | 2.00-300 | 485 | 170 40| N%=0.10 Max, HRB=95 Max
ASTMA 358 Gr. TP 321 | 0.080 Max | 2.00 Max [0.045 [0.030 | 0.75 Max_| 17.0-19.0 | 9.0-12.0 - 515 | 205 40| N 10 Max, THo=BKICHNOT, HRB=35 M
ASTMA 358 Gr. TP 347 | 0.080 Max | 2.00 Max [0.045 [0.030 | 0.75 Max_| 17.0-19.0 | 9.0-130 - 515 | 205 40| Cb%=(10XC)-1.00, HRB=02 Max
ASTMA 106 Gr. A 0.25 Max | 0.27-0.93[0.035 [0.035 | 0.10Min_| 0.40Max | 0.40Max | 0.15Max | 330 | 205 [35 | 25 | Cu%:0.40 Max. Va%:0.08
ASTMA 106 Gr. B 0.30 Max | 0.29-1.06 [0.035 [0.035 | 0.10Min | 0.40Max | 0.40Max | 0.15Max | 415 | 240 [30 [165| Cu%:0.40 Max, Va%:0.08
ASTMA 106 Gr. C 0.35 Max | 0.29-1.06 [0.035 0.035 | 0.10Min | 0.40Max | 0.40Max | 0.15Max | 485 | 275 |30 |165| Cu%:0.40 Max, Va%: 0.08
ASTMA53 Gr. A 0.25 Max_| 0.95 Max [0.050 [0.045 | - 040Max | 040Max | 0.15Max | 330 | 205 |30 [165| Cu%:0.40 Max,Va%:0.08
ASTMA53 Gr. B 030 Max | 1.20 Max [0.050 [0.045 | - 040Max | 040Max | 0.15Max | 415 | 240 |30 [165| Cu%:0.40Max,Va%:0.08
ASTM A 333 Gr. 1 0.30 Max_| 040-1.06 [0.025 [0.025 | - - - - 380 | 205 |35 | 25 |impactTestz-45°C, =18 Min, HRB=5 Max
ASTMA 333 Gr. 6 0.30 Max_| 0.29-1.06 [0.025 [0.025 | 0.10 Min : - - 415 | 240 | 30 | 16.5 |mpactTest=45°C, J=18 Hin, ARB=E5 N
ASTM A 335 Gr. P1 0.10-0.20 | 0.30-0.80 [0.025 [0.025 | 0.10-0.50 - - 044-065 | 380 | 205 [30 | 20
ASTM A 335 Gr. P2 0.10-0.20 | 0.30-0.61[0.025 [0.025 | 0.10-0.30 | 0.50-0.81 - 044065 | 380 | 205 [30 [ 20
ASTM A 335 Gr. P5 0.15 Max | 0.30-0.60 [0.025 [0.025 | 0.50 Max_| 4.00600 | - 045065 | 415 | 205 [30 [ 20
ASTM A 335 Gr. P9 0.15 Max_| 0.30-0.60 [0.025 [0.025 | 0.25-1.00 |8.00-10.00 - 090110 | 415 | 205 [30 | 20
ASTM A 335 Gr. P11 0.05-0.15 | 0.30-0.60 [0.025 [0.025 | 0.50-1.00 | 1.00-150 | - 044065 | 415 | 205 [30 | 20
ASTM A 335 Gr. P12 0.05-0.15 | 0.30-0.61[0.025 [0.025 | 050 Max | 0.80-1.25 | - 044065 | 415 | 220 [30 [ 20
ASTM A 335 Gr. P22 0.05-0.15 | 0.30-0.60 [0.025 [0.025 | 0.50 Max | 1.90-260 | - 087113 | 415 | 205 [30 | 20

VIk=0 16425, Nk=0.030-0070, AR=0.02
ASTM A 335 Gr. P91 0.08-0.12 | 0.30-0.60 0.020 [0.010 | 0.20-0.50 | 8.00-9.50 | 040Max | 085105 | 620 | 440 |20 | - 006010
ASTMA 213 Gr. T2 0.10-0.20 | 0.30-0.61 [0.025 [0.025 | 0.10-0.30 | 0.50-0.81 - 044-065 | 415 | 205 30 HRB=85 Max
ASTMA 213 Gr. T5 0.15 Max_| 0.30-0.60 [0.025 [0.025 | 0.50 Max | 4.00-6.00 | - 045065 | 415 | 205 30 HRB=85 Max
ASTM A 213 Gr. T11 0.05-0.15 | 0.30-0.60 [0.025 [0.025 [ 0.50-1.00 | 1.00-150 | - 044065 | 415 | 205 30 HRB=85 Max
ASTM A 213 Gr. T12 0.05-0.15 | 0.30-0.61[0.025 [0.025 | 050 Max | 0.80-1.25 | - 044065 | 415 | 220 30 HRB=85 Max
ASTMA 213 Gr. T22 0.05-0.15 | 0.30-0.60 [0.025 [0.025 | 050 Max_| 1.90-260 | - 087-113 | 415 | 205 30 HRB=85 Max
ASTMA 179 0.06-0.18 | 0.27-0.63 [0.035 [0.035 | - : - - 325 | 180 35 HRB=72 Max
ASTM A 210 Gr. A1 0.27 Max_| 0.93 Max [0.035 [0.035 | 0.10 Min - - - #M5 | 255 30 HRB=79 Max
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P={ PARASMANI ENCINEERS (NDIA)

AN ISO 9001 : 2008 CERTIFIED COMPANY

BUTT-WELDING FITTING ASTM
MATERIAL SPECIFICATION FOR SEAMLESS / WELDED BUTT-WELDING PIPE FITTINGS

(ASTM-2002) C% Mn% Si% Cr% Mo% Ni% [ (in) | (i) | (Min) | (Max)
(Max) | (Max) Mpa | Mpa | L T | BHN
STAINLESS STEEL
A403 Gr.WP 304 | 0.080 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 18.0-20.0 5 80110 | 515 | 205 |28 |20
A 403 Gr.WP 304L | 0.030 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 18.0-20.0 - 80120 | 485 | 170 |28 |20
A 403 Gr.WP 304H | 0.04-0.10 | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 18.0-20.0 - 80110 | 515 | 205 |28 |20
A 403 Gr. WP 304LN | 0.030 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 18.0-20.0 - 80110 | 515 | 205 |28| 20| - N%=0.10-0.16
A403Gr.WP309 | 0.20Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 22.0-24.0 - 120150 | 515 | 205 |28 |20
A 403 Gr.WP 310S | 0.080 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 24.0-26.0 - 19.0220 | 515 | 205 |28 |20

A 403 Gr.WP 316 | 0.080 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 16.0-18.0 | 2.0-30 | 10.0-140 | 515 | 205 |28 | 20

A 403 Gr.WP 316L | 0.030 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 16.0-18.0 | 2.0-3.0 10.0-14.0 485 | 170 |28 | 20

A 403 Gr.WP 316H | 0.04-0.10 | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 16.0-18.0 | 2.0-3.0 | 10.0-140 | 515 | 205 |28 | 20

A 403 Gr. WP 316LN | 0.030 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 16.0-18.0 | 2.0-3.0 | 10.0-13.0 | 515 | 205 |28 |20 - N%=0.10-0.16

A 403 Gr.WP 317 | 0.080 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 18.0-20.0 | 3.0-40 | 11.0-150 | 515 | 205 |28 | 20

A 403 Gr.WP 317L | 0.030 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 18.0-20.0 | 3.0-40 | 11.0-150 | 515 | 205 |28 | 20

A403Gr.WP 321 | 0.080 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 17.0-19.0 - 9.0-120 | 515 | 205 |28 [20| - Ti%=(5XC)-0.70

A403 Gr. WP 321H | 0.04-0.10 | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 17.0-19.0 - 9.0-120 | 515 | 205 |28 |20| - Ti%=(4XC)-0.70

A403 Gr.WP 347 | 0.080 Max | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 17.0-19.0 - 9.0-120 | 515 | 205 |28 (20| - Cb%=(10XC)-1.10

A403 Gr.WP 347H | 0.04-0.10 | 2.00 Max | 0.045 | 0.030 | 1.00 Max | 17.0-19.0 - 9.0-120 | 515 | 205 |28 |20 - Cb%=(8XC)-1.10
CARBON STEEL

A 234 Gr. WPB 0.30Max | 0.29-1.06 | 0.050 | 0.058 | 0.10Min | 0.40Max | 0.15Max | 0.40 Max | 415-655| 240 |30 | 20| 197 | Cu%040Max,Va%=0.08 a, Ce=0.02 M

A 234 Gr.WPC 0.35Max | 0.29-1.06 | 0.050 | 0.058 | 0.10Min | 0.40Max | 0.15Max | 0.40 Max |[485-655| 275 |30 | 20 | 197 | Culk=040Max,Vals=0.08 Mex, Cbie=0.02 Mex

LOW TEMPERATURE CARBON STEEL

Cu%=0.40 Max, Va%=0.08 Max, Ch%=0.02 Max

A420GrWPLG6 | 0.30Max | 0.50-1.35 | 0.035 | 0.040 | 0.15-0.40 | 0.30Max | 0.12Max | 0.40Max |415:655| 240 |30 (16,5 197 e 50,1735

A 420 Gr.WPL3 0.20 Max | 0.31-0.64 | 0.050 | 0.050 | 0.13-0.37 - - 3.20-3.80 |450-620 | 240 |30 | 20| 197 ImpactTest=~45'C, J=17.3134
ALLOY STEEL
A 234 Gr. WP 1 0.28 Max | 0.30-0.90 | 0.045 | 0.045 | 0.10-0.50 = 0.44-0.65 5 380-550| 205 |30 | 20| 197
A 234 Gr.WP 5 0.15Max | 0.30-0.60 | 0.040 | 0.030 | 0.50 Max | 4.0-6.0 | 0.44-0.65 - 415-585| 205 |30 | 20 | 217
A 234 Gr.WP 9 0.15Max | 0.30-0.60 | 0.030 | 0.030 | 1.00Max | 8.0-10.0 | 0.90-1.10 - 415-585| 205 |30 | 20 | 217
A 234 Gr.WP 11 CL1| 0.05-0.15 | 0.30-0.60 | 0.030 | 0.030 | 0.50-1.0 1.0-1.5 | 0.44-0.65 - 415-585| 205 |30 | 20 | 197
A 234 Gr.WP 11 CL2| 0.05-0.20 | 0.30-0.80 | 0.040 | 0.040 | 0.50-1.0 1.0-1.5 | 0.44-0.65 > 485-655| 275 |30 | 20 [ 197
A 234 Gr.WP 11 CL3| 0.05-0.20 | 0.30-0.80 | 0.040 | 0.040 | 0.50-1.0 1.0-1.5 | 0.44-0.65 - 520-690 | 310 |30 | 20 | 197
A 234 Gr.WP 12 CL1| 0.05-0.20 | 0.30-0.80 | 0.045 | 0.045 | 0.60 Max | 0.80-1.25 | 0.44-0.65 = 415-685| 220 |30 | 20 | 197
A 234 Gr.WP 12 CL2| 0.05-0.20 | 0.30-0.80 | 0.045 | 0.045 | 0.60 Max | 0.80-1.25 | 0.44-0.65 - 485-655| 275 |30 | 20 | 197
A 234 Gr.WP 22 CL1| 0.05-0.15 | 0.30-0.60 | 0.040 | 0.040 | 0.50 Max | 1.90-2.60 | 0.87-1.13 = 415-5685| 205 |30 | 20 | 197
A 234 Gr.WP 22 CL3| 0.05-0.15 | 0.30-0.60 | 0.040 | 0.040 | 0.50 Max | 1.90-2.60 | 0.87-1.13 - 520-690| 310 |30 | 20 | 197

A234GrWP91 | 0.08-0.12 | 0.30-0.60 | 0.020 | 0.010 | 0.20-050 | 8.0-95 | 0.851.05 | 0.40Max |585-760| 415 |20 | - | 248 Xlaﬁgfﬁfj°b°/°=°-°6'°~‘°’N%=°-°3'°-°7'
0=V,
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@—:i PARASMANI ENCGINEERS (NDIA)

AN ISO 9001 : 2008 CERTIFIED COMPANY

FORGED FITTINGS & FLANGES ASTM
MATERIAL SPECIFICATION FOR FORGED FITTINGS & FLANGES

(ASTM-2002) C% Min% Si% Cr% Ni% Mo% | (Min) | (Min) | (Min) | AREA| ~(Max)
(Max) | (Max) Mpa | Mpa | % | % | BHN
STAINLESS STEEL
A 182 Gr. F 304 0.080Max | 2.00Max] 0045 | 0.080 | 100Max | 18.0-200 | 80-11.0 515 | 205 | 30 | 50
A182GrF304L | 0.030Max | 200Max| 0.045 | 0030 | 100Max | 180-200 | 80130 485 | 170 | 30 | 50
A182GrF304H | 004010 | 200Max| 0.045 | 0030 | 100Max | 180-200 | 80110 515 | 205 | 30 | 50 :
A182Gr.F304LN | 0.030Max | 200Max| 0.045 | 0080 | 100Max | 180-200 | 80105 515 | 205 | 30 | 50 N%=0.10-0.16
A182GrF309H | 004010 | 200Max| 0.045 | 0030 | 100Max | 220240 | 120-150 515 | 205 | 30 | 50
A 182 Gr. F 310 0.25Max | 200Max | 0.045 | 0030 | 1.00Max | 240-260 | 19.0-220 515 | 205 | 30 | 50
A 182 Gr. F 316 0.080Max | 2.00Max | 0045 | 0.080 | 100Max | 160-180 | 100-140 | 2030 | 515 | 205 | 30 | 50
A182Gr.F316L | 0.030Max | 2.00Max| 0.045 [ 0.080 | 1.00Max | 160-180 | 100-150 | 20-30 | 485 | 170 | 30 | 50
A182GrF316H | 004010 | 200Max| 0045 [ 0.080 | 1.00Max | 160-180 | 100-140 | 2030 | 515 | 205 | 30 | 50
A182Gr.F316LN | 0.030Max | 2.00Max | 0.045 | 0.080 | 1.00Max | 160-180 | 110-140 | 2080 | 515 | 205 | 30 | 50 N%=0.10-0.16
A 182 Gr. F 317 0.080Max | 2.00Max| 0045 [ 0.080 | 1.00Max | 180-200 | 110-150 | 3040 | 515 | 205 | 30 | 50
A182GrF317L | 0.030Max | 2.00Max| 0045 | 0.080 | 1.00Max | 180-200 | 110-150 | 3040 | 485 | 170 | 30 | 50 -
A 182 Gr. F 321 0.080 Max | 2.00 Max | 0.045 | 0.030 | 1.00Max | 17.0-19.0 | 9.0-120 55 | 205 | 380 | 50 Ti%=(5xC)-0.70
A182Gr.F32iH | 004010 | 200Max| 0.045 | 0030 | 100Max | 170-190 | 90120 515 | 205 | 30 | 50 Ti%=(4xC)-0.70
A 182 Gr. F 347 0.080 Max | 2.00Max| 0045 | 0,080 | 100Max | 17.0200 | 9.0-13.0 515 | 205 | 30 | 50 Cb%=(10xC)-1.10
A182GrF347H | 004010 | 200Max| 0045 | 0080 | 1.00Max | 170-200 | 90130 515 | 205 | 30 | 50 Ch%=(8+C)-1.10
CARBON STEEL
A 105 035Max | 060-1.05] 0.035 | 0.040 | 010035 | 0.30Max | 040Max | 0.12Max | 485 | 250 | 22 [ 30 [ 187 |Cu%=0.40Max,Va %= 0.08 Max
LOW TEMPERATURE CARBON STEEL
A 350 Gr. LF 1 0.35Max | 060-1.35 | 0.035 | 0.040 | 015030 | 0.30Max | 040Max |0.12Max [415585 | 205 | 25 |38 | 197 C‘:r/ng:‘l“ﬁez?/g%gaévj/jgm”
A350 Gr. LF 2 0.30Max | 0.60-135 | 0.035 [ 0040 | 015030 | 030Max | 040Max |0.12Max |485:655| 250 | 22 |30 | 7 |erbélhen CoDlelona =008l
Impact Test =-45.6 C, J=18 Min
A350 Gr. LF 3 020Max | 0.90Max | 0.035 | 0.040 | 020035 | 0.30Max | 3.30-370 |0.12Max |485655| 260 | 22 |35 | 197  [CUhDdllen ChhcDO2lak a =G e
Impact Test =-101°C, J=20 Min
ALLOY STEEL
A182Gr.F 1 028max | 060-0.90 | 0.045 | 0.045 | 0.15:035 044065 | 485 | 275 | 20 | 80 |143-192
A182Gr.F 2 005021 | 030-080 | 0.040 |0.040 | 0.10-060 | 0.50-081 044-65 | 485 | 275 | 20 | 30 |143-192
A182Gr.F 5 0.15max | 030-0.60 | 0.030 [0.080 | 050Max | 40-60 | 05Max |044-065| 485 | 275 | 20 | 35 |143217
A182Gr.F 9 0.15max | 030-0.60 | 0.030 |0.080 | 050100 | 80-10.0 090110 | 585 | 380 | 20 | 40 |179:217
A182GrF11CL1 | 0.050.15 | 0.30-060 | 0.030 |0.080 | 0.50-1.00 | 1.0-150 044065 | 415 | 205 | 20 | 45 |121-174
A182GrF11CL2 | 010020 | 0.30-080 | 0.040 |0.040 | 05010 | 10-150 040065 | 485 | 275 | 20 | 30 |143-207
A182GrF 11013 | 010020 | 030-080 | 0040 |0.040 | 05010 | 10-150 044065 | 515 | 310 | 20 |30 [1s6:007
A182GrF120L1 | 005015 | 0.30-060 | 0045 |0.045 | 050 Max | 0.80-1.25 044065 | 415 | 220 [ 20 | 45 [121-174
A182GrF12CL2 | 010020 | 0.30-080 | 0.040 |0.040 | 0.10-0.60 | 0.80-1.25 044065 | 485 | 275 | 20 |30 |143:207
A182GrF22CL1 | 005015 | 0.30-060 | 0.040 |0.040 | 050Max | 20-25 087113 | 415 | 205 | 20 |35 | 170
A182Gr.F220L3 | 005015 | 0.30-060 | 0040 |0.040 | 050 Max | 2.0-250 087113 | 515 | 310 | 20 | 30 |156:207
A 182 Gr. F 91 0.080.12 | 0.30-060 | 0.020 |0.010 | 020050 | 8095 | 0.40Max |085105| 585 | 415 | 20 |40 | 248  [ChHDIGA NAAADBO0, Vake0 8025
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SUMMARY OF THE MAIN ASTM STANDARDS GENERALLY USED FOR SHEETS / PLATES

@—:i PARASMANI ENCGINEERS (NDIA)

AN ISO 9001 : 2008 CERTIFIED COMPANY

Chemical requirements percent (%) Mechanical requirements
ASTM Grade ® Mn P S Si Tensile Strength Yeild Strength | Elong mini Hardness
S Ni Cr. Mo Cu Others o o y Brinell Rockwell
max max max max mini-MPa mini-MPa %
304 008 200 | 0045 | 0030 | 075 | 800105 | 18.00-200 515 205 40 201 @
304 003 200 | 0045 | 0030 | 075 | 800120 | 1800-200 485 170 40 201 9
310 008 200 | 0045 | 0030 | 150 | 190220 | 240-260 515 205 4 217 %
At 316 0.08 200 | 0045 | 0.030 | 075 100-140 | 16.0-180 | 200-3.00 515 205 40 217 9%
316L 003 200 | 0045 | 0030 | 075 | 100-140 | 160180 | 200300 485 170 40 217 9
3L 0.03 200 | 0045 | 0.030 | 075 10450 | 180200 | 300400 515 205 40 217 9%
321 008 200 | 0045 | 0030 | 075 | 900120 | 17.0-190 TSRO0 515 25 40 217 0%
U7 0.08 200 | 0045 | 0030 | 075 | 900130 | 17.0-190 Ch+Ta> G110 515 25 40 201 ®
2 005021 | 055080 | 0035 | 0040 | 045040 050080 | 045060 Class 1| Class2 | Class 1 |Class2
5 045 | 030060 | 004 | 0030 | 0050 400600 | 045085 380 | 486 230 | 310 2 max20tHB [ mex92HRE
415 | 515 205 | 310 18 max202HB | max92HRB
o 7 015 | 030060 | 0.030| 0030 | 100 600800 | 045065 715 515 251 310 m a2 THB | mardsHRE
Class1 9 0.15 0.30-0.60 | 0.030 | 0.030 1.00 8.00-10.0 0.90-1.10 415 | 515 205 | 310 18 max217HB max95HRB
Class? 1t 004017 | 040065 | 0.035| 0.04 | 050-080 100150 | 045065 415|515 240 | 310 2 max217HB | max95HRB
2 00017 | 040065 | 0035 | 004 | 015040 080115 | 045060 380 1450 230 | 275 2 maiTHE | maxdSHRE
415|515 205 | 310 18 max201HB | max92HRB
2 0040.17 | 030060 | 0035 | 0.035 | 050 275325 | 090-110
2 0050.17 | 030060 | 0035 | 0.035 | 050 200250 | 090-110 415|515 205 | 310 18 max201HB | max92HRB
55 0.22 0.90 0035 [ 004 | 015040 300515 205 97
A515 60 07 | 080 | 0035 | 004 | (15040 415550 2 %
65 031 080 | 0035 | 004 | 015040 450-585 240 3
70 033 1200035 | 004 | p15040 485-620 20 21
5 020 | 060120 | 0035 | 0.04 | 015040 380-515 25 7
60 023 | 085120 | 0035 | 004 | 015040 415550 0 %
65 026 | 085120 | 0035 | 004 | 015040 450-585 20 3
AS16 70 028 | 085120 | 0035 | 004 | 045040 485620 260 2
Class 1 024 | 070435 | 0035 | 0.040 | 015040 | 0.25max 080max | 0.35max 485-620 kLS 2
ASIT ' 45 2
Class 2 024 | 070135 | 0035 | 0040 | 045040 | 025max | 080max | 0.35max 550-690
IS-2062-92 STEEL FOR GENERAL STRUCTURAL PURPOSES IS-2002-62 STEEL PLATES FOR BOILERS
Grede | Desigaion | o Chemical Compositon Tense | Yield Strength (Min) ye | Bend Stitest Chemical Composition Tensile Test Elongation
m&qg)m Mpa gauée Test Piece charpy
i V/Notch Impact ¢ ; q ) o
C|MN| S|P |sifcE|fgm2f 5';2%‘20 Energy Joule min Designation max msa'x mF;x m?,x Tens":;"engm Y'eldhitrength ;;Zite /omm
max | max | max | max | max| max <Amin | <2040min- | >4min | pa pa
[ %
A | FEHOWA | 023[ 15 [00%0] 0080| - [042| 418 | 250 ™| B | & IS 20021 Ul GRS ) W G 540 sffgj" .
2tfor 27 56005 %
B | FEHMOWB |022| 15 |0045| 0045|040 | 041 418 | 250 20 | 28| t<25mm | 3tfor >25mm 19 2002-2A 020 | 010035 | 0050 | 0050 | 412491 491 : cgoo .
C | Fevowe [020| 19 00D} 0001041 03] 418 | 250 2E A S200228 | 02 | 040035 | 0050 | 0050 | 510608 o 5f5gs° gg
1030

Formula - Weight of Stainless Steel Sheets/Plates = Length (mm) x Width (mm) x Thickness (mm) x 7.86 = Kg./Sheet.
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TECHNICAL INFO OF NICKEL BASED ALLOYS

U.S.A./ GROSSBRITAINNIE U.S.A. /| GRANDE-BRETAGNE U.S.A. / GREAT BRITAN

Analyses Analyses Composition
Handelsbezeichung
DesignatiQn i ] Nb/Cb . )
Commercial C% Co% Cr% Mo% Ni% V% W% Ai% Cu% 0 Ti% Fe% Sonstige Autres -Other %
Commercial Ta%
designation
Monel 400 0.12 - - - 65.0 - - - 32.0 - - 1.5 Mn 1.
Monel 401 0.10 - - - 43.0 - - - 53.0 - - 0.75 Si 0.25;Mn 225
Monel 404 0.15 - 52.0-57.0 - - 0.05 rest/bal - - 0.50 Mn 0.10; Si 0.10;S0.024
Monel 502 0.10 - - - 63.0-17.0 - - 2535 rest/bal - 0.50 2.0 Mn 1.5;Si:S0.010
Monel k 500 0.13 - - - 64.0 - - 28 30.0 - 0.60 1.0 Mn 0.8
Monel B 0.10 1.25 0.60 28.0 rest/bal 0.30 - - 31.0 - - 1.2 Mn1.0;S0,0.04
Hastelloy B2 | 0.02 1.0 1.0 26.0-30.0 | rest/bal - - - - - - 20 Mn1.0:Si 0.10
Hastelloy C 0.07 1.25 16.0 17.0 rest/bal 0.30 40 - - - - 5.75 Mn 1.0:Si 0.70
Hadselloy C4 | 0.015| 2.0 14.0-17.0 | 14.0-17.0 | rest/bal - - - - - 0.70 3.0 Mn1.0;Si 0.70
Hastelloy C276| 0.02 25 140-16.5 | 15.0-17.0 | rest/bal 0.35 3.04.5 - - - - 4.0-7.0 Mn 1.0;Si 0.05
Incoloy 800 0.04 - 21.0 - 32.0 - - 0.3 - - 0.4 45.0 -
Incoloy 801 0.05 - 205 - 32.0 - - - - - 11 45.0 -
Incoloy 802 0.35 - 21.0 - 32.0 - - 0.6 - - 0.7 45.0 -
Incoloy 804 0.05 - 29.5 41.0 - - 0.3 - - 0.6 254 -
Incoloy 805 0.12 - 75 0.50 36.0 - - - 0.10 - - rest/bal Mn 0.60;Si 0.50
Incoloy 810 0.25 - 21.0 - 32.0 - - - 0.50 - - rest/bal Mn 0.90; Si 0.80
Incoloy 825 0.04 - 21.0 3.0 42.0 - - - 20 - 1.0 30.0 -
Incoloy 901 0.05 - 125 6.0 rest/bal - - - - - 29 34.0 Mn 0.24;0.12;00.015
Incoloy 903 0.02 15.0 - - 38.0 - - 0.7 - Nb 3.0 1.4 41.0 -
Incoloy 904 0.02 14.0 - - 33.0 - - - - - 1.7 50.0 -
Incoloy 600 0.05 - 15.5 - 75.0 - - - - - 8.0 -
Incoloy 601 0.05 - 23.0 - 60 - - 14 - - - 14.0 -
Incoloy 610 0.20 - 15.5 - rest/bal - - - 0.50 Nb 1.0 - 9.0 Mn0.90;Si 2.0
Incoloy 617 0.07 12.5 225 9.0 54.0 - - 1.0 - - - - -
Incoloy 625 0.05 - 215 9.0 61.0 - - 0.60 - Nb 3.65 0.60 25 Mn 05;Si 0.50
Incoloy671 0.07 12.5 225 9.0 51.0 - - - - - 0.35 - -
Incoloy 700 012 | 285 15.0 3.75 46.0 - - 3.0 0.05 - 220 0.70 Mn 0.10;Si 0.30
Incoloy 702 0.04 - 15.6 - rest/bal - - 34 0.10 - 0.70 0.35 Mn 0.05; Si 0.20
Incoloy 705 0.30 - 15.5 - rest/bal - - - 0.50 - - 8.0 Mn 0.90; Si 5.5
CHEMICAL COMPOSITION OF TITANIUM / NICKEL BASE ALLOYS
Grade UNS Designation| C% | Mn% | P% S % Si% Ni % Co % Cu% | Ag% Fe % Pb % Zn % N % Ti% H % 0%
Max Max Max Max - Max Max Max
70/30 Cu-Nu C 71500 0.05 1.0 0.02 0.02 - | 29.0-33.0 - - - 0.40-1.0 | 0.02 0.50 - - - -
90/10 Cu-Ni C 70600 0.05 1.0 0.02 0.02 - 9.0-11.0 - - - 1.0-1.8 0.02 0.50 - - - -
Titanium Gr. 2 R 50400 0.08 0.03 - - - - - - - 0.30 - - - - - 0.25
Titanium Gr. 1 R 50250 0.08 0.03 - - - - - - - 0.20 - - - - 0.015 0.18
Type 17-4PH - 0.07 1.00 0.04 0.03 | 1.00| 3.00-5.00 | 3.00-5.00 | 0.15-0.45( - - - - - - - -
Nickel 200 2200 0.15 0.35 - 0.01 | 035 99.0 - - - 0.40 - - - - - -
Nickel 201 2201 - 0.35 - 0.01 | 035 99.0 - 0.25 - 0.40 - - - - - -
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NICKEL & NICKEL ALLOYS

EXOTIC |UNSNO| WANR | C(MAX) [Mn(Max)| S(Max) | SiMax)| cr Ni Mo cu Fe Al Other
ALLOY200 |NO2200 | 24065 | 0080 | 0.80 | 0.005 | 0.180 - 995+ - 0130 | 0200
ALLOY201 |NO2201 | 24068 | 0010 | 0480 | 0.005 | 0.180 - 995+ - 0130 | 0200 -
ALLOY205 |NO2205 | 24061 0150 | 0350 | 0.008 | 0.50 - 99.0min - | o5max | 0.20max | 0.01-005 Mg-0.01-0.08
ALLOY400 |NO4400 | 24360 | 0300 | 1000 | 0024 | 0200 - 63.0min - 2834 | 25max -
ALLOYK-500 | NOS500 | 24375 | 0250 | 1500 | 0010 | 0.050 - 63.0min - 2733 | 20max | 035085| 23314
ALLOYB00 |NOBB0O | 14876 | 00100 | 1500 | 0.015 | 1.000 | 190230 | 300350 - | o75max | 395min | 0.15-060| 015060 -
ALLOYB0OH |NOS810 | 14956 | 0.05:0.10 | 1500 | 0.015 | 1000 | 19.0-230 | 30.0-350 - | o75max | 39.5min | 0.15060| 0.15:060 ALTI0.30-1.20
ALLOY 800HT | NOBBH1 | 14959 | 006010 | 1500 | 0015 | 1000 | 190230 | 300350 - | o75max | 395min | 025060 025060 AL¥TI-0.85-1.20
ALLOY330 | NOB330 - 0080 | 2000 | 0.030 |075-150| 17.0-200 | 340370 - Bal P-0.030max
ALLOYDS | - 14862 | 0400 | 0845 | 0030 | 1926 | 17.0-190 | 345410 - | osmax | Ba | 02max -
ALLOY 706 | NOST06 - 0060 | 0350 | 0015 | 0350 | 145175 | 39.0440 - losmax | - | 1520 | 040max| P-0.02max, Nb-25-3.3, B-0.006max, Co-1.0max
ALLOYG00 |NOBGOD | 24816 | 0450 | 1000 | 0.015 | 0050 | 140-7.0 | 720min - | osmax | 60-100 -
ALLOY 601 | NOBSOT | 24851 0100 | 1000 | 0015 | 0500 | 210250 | 58.0-630 - | tomax | Ba 1047
ALLOY825 |NOBE25 | 24888 | 0025 | 000 | 0.030 | 0500 | 195235 | 380460 | 2530 | 1530 | Bal | 0642 | 0200 -
ALLOYG25 |NOBG25 | 24856 | 0400 | 0500 | 0.015 | 0500 | 200230 | 580min | 80-10.0 50max | 0400 | 0400 P-0.015,Nb-3.15-4.15,Co-1 Omax
ALLOYX-750 [ NO7750 | 24669 | 0.080 | 1000 | 0010 | 0500 | 140-70 | 70.0min - | osomax | 5090 | 225275 040100 C0-1.00 max, N-0.70-1.20
ALLOYT18 | NO7718 | 24668 | 0.02-008 | 0350 | 0.015 | 0350 | 17.0210 | 500650 | 280330 | 020max | Bal | 0.70-1.15| 0.30-0.70| P-0.015max, B 0.006max, No-4.75-5.50 Co-1.0max
ALLOYG17 |NOBGT7 | 24663 | 005045 | 1000 | 0.015 | 1000 | 200240 | 445mn | 80-100 | 05max | 30max | -06max | 0815 B0.006 max. Co-10.0-15.0
ALLOYC4 |NOBASS | 24610 | 0010 | 1000 | 0010 | 0050 | 145175 | Bal | 140170 30max | 0.70max P-0.025max,Co-2.0
ALLOYC22 |NOB022 | 24602 | 0015 | 0500 | 002 | 0080 | 200225 - 125145 2060 P-0.020max, Co-2.5max, V-0.35max
ALLOYC276 [NOT0276| 24819 | 0010 | 1000 | 003 | 0080 | 145165 | Bal | 150-17.0 4070 P-0.040max, W-3.0-45, Co-2.5max.V-0.35max
ALLOYB2 |NOt0865| 24617 | 0010 | 1000 0008 | 0410 Bal | 260-300 2.0max P-0.020max,Co-1.0max, W-3.0-4.5, V-35max
ALLOYB3 |NOt0675| 24600 | 0010 | 3000 0100 | 1030 | 650mn | 270320 | 020max | 15max | 02max | 0.50max Co-3.0max, W-3.0max
ALLOYX | NOG002 | 24665 | 0.050.15 | 1000 | 0030 | 1000 | 205230 | Bal | 80-100 |050max | 17.0-20.0| .15max | O.50max |  P-0.040max, W-2-1.0, Co-0.5-258-01max
ALLOYG3 |Nosogs | 24619 | 0015 | 1000 | 003 | 1000 | 210235 6080 | 1525 | 180210 P-0.04max, Nb+1a-0.50max, Co-5.0max,W-1 5max
ALLOY75 | NOGOTS | 24630-24951 | 0.08-0.15 | 1.000 1000 | 180210 | Bal - | osmax | somax | 0206 -
ALLOYB0A | NOTO80 | 24631-24952| 0.400 | 1000 | 0015 | 1000 | 180210 |  Ba - | oamax | somax | 1827 | 10418 Co-2.0max, B-0.008Max, Zi-0.15Max
ALLOY901 |NO9901 | 24662 | 0400 | 0500 | 0.030 | 0400 | 11.0-140 | 400450 | 5065 | 05max | Bal | 2831 | 035max Co-1.0max
ALLOY90 |NO7O%0 | 24632 | 0.130 | 1000 | 0015 | 1000 | 180210 |  Bal - | ozmax | 15max | 2030 | 1020 C0-16.021.0, B-0.02max, Z-0.16max
ALLOY 105 | - 24634 | 0120 | 1000 | 0010 | 1000 | 140457 |  Bal 4555 | 02max | 10max | 0915 | 4549 C0-18-22,8-0.003-0.010, Zi0.15max
ALLOY 115 | - 2463 | 01202 | 1000 | 0015 | 1000 | 140160 | Ba 3050 | 02max | 1Omax | 3545 | 4555 Co-13-16.5, B-0.01-0.025, Z-0.16max
ALLOY263 |NO7263 | 24650 | 004-0.08 | 0:600 | 0007 | 0400 | 190210 | Bal 5661 | 02max | O7max | 1924 | 0.60max B-0.005max,Co-19-21 Al#Ti-24-28
ALLOYG9 |NOGs%0 | 24642 | 0020 | 0300 | 0015 | 0300 | 27.0-310 | 580min - |osomax | 8o-100 | 0300 | 0300
ALLOY-20 | NOB020 - 0070 | 2000 | 0035 | 1000 | 190210 | 320380 | 2030 | 3040 | Bal P-0.045max, No+Ti-6x C-1.0
oNTM - - 0070 | 1500 | 0.040 | 1500 | 19010220 | 27.510305| 20130 - P-0.040max
ALLOY28 | NOB028 | 14563 | 0015 | 2000 | 0030 | 0700 | 260280 | 300320 | 3040 | 1014 | Bal P-0.030max, N-0.15-0.25
ALLOY3! |NOSO31 | 14562 | 0015 | 2000 | 0010 | 0300 | 260280 | 300320 | 6070 [100-140 | Bal P-0.020max, N-0.15-0.25
ALLOYO04L |NOB904 | 14539 | 0020 | 2000 | 0035 | 1000 [19.002300 | 23002800 4006.00 |1.00200 | Bal P-0.045max
ALLOY AL6XN | NOB367 | NIL 0030 | 2000 | 0030 | 1000 |2000-2200 | 2350-2550 | 6.00-7.00 | 0.75max | Bal P-0.040max, N-0.15-0.25
ALLOY SMO-254( 831254 | 14547 | 0020 | 1000 | 0010 | 0800 | 195205 | 175185 | 6065 |050-100 | Bal P-0.030max, N-0.18-0.22
ALLOY SMO-654| S32654 | 14562 | 0020 [200400| 0005 | 0500 | 240250 | 210230 | 7080 |030:060 | Bal P-0.030max, N-0.45-0.55
AGE HARDENING / MARTENSTIC STEELS
ol UNS c Mn P s si cr Ni Mo N OTHER
NITRONIC-40 52100 003max | 80100 | 0O4max | 003max | 1.00max 190215 | 5575 015040
NITRONIC-50 XM-19 521910 006max | 4060 | 0.040max | 0030max | 0.75max 205235 | 15135 | 150-30 | 020-040] Cb-0.100.30-0.10-0.30
NITRONIC-60 22135 S 21800 0f0max | 7090 | 0060max | 0.030max | 3545 160180 | 8090 008-0.18
13:8 MO 5 13800 005max | 040max | 00Imax | 0008max | OM0max | 12251325 | 7.5085 | 225 N-001max, A-0.9-1.35
15:7 MO S 16700 009max | 1.0max 004max | 003max | 1.0max 14060 | 65775 | 2030 A-0.75-1.50
174PH § 17400 007max | 1.0max 004max | 003max | 1.0max 16.00-175 | 3050 3050 | Nb+Ta-0.15:045
17-7PH 630 S 17780 009max | 1.0max 004max | 004max | 1.0max 160-180 | 65-7.75 AH0.75-1.50
155 PH XM-12 § 15500 007max | 100max | 0040max | 0030max | 100max | 1400-1550 | 350-550 Ob+Ta0.16-045,Cur2545
A286 14980 566286 008max |  2.0max 1.0max 1351600 | 240270 | 1015 T-1.0-2.3, AH0.35 MAX,
V-0.1-05, B-0.003-0.010
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CARBON, ALLOY AND STAINLESS STEEL

Grade DIN designation UNS SS AFNOR AISI BS
1.4005 X12CrS 13 S 41600 2380 Z12CF 13 416 416 S 21
1.4006 X10Cr 13 S 41000 2302 Z12C13 410 410 S 21
1.4016 X6Cr17 S 43000 2320 z8C17 430 430S 15
1.4021 X20Cr13 S 42000 2303 Z220C13 420 420 S 37
1.4034 X 46 Cr 16 2304 Z40C14 420'S 45
1.4057 X 12 CrNi 172 S 43100 2321 Z15CN 162 431 431 S 29
1.4104 X 12 Cr MoS 17 S 43020 2383 Z10CF 17 430F 441529
1.4112 X 90 Cr MoV 18 S 44003 440 BB
1.4122 X35 CrMo 17

1.4301 X 5 CrNi 18 10 S 30400 2332 Z6CN 18.09 304 304 S 15
1.4305 X 10 CrNi 18.9 S 30300 2346 Z 10 CNF 18.09 303 303 S 21
1.4306 X2 CrNi 19 11 S 30403 2352 Z2CN 18.09 304L 304 S 12
1.4310 X12Crnl 177 S 30100 2331 Z12CN 17.07 301

1.4401 X5 CrNiMo 17 122 S 31600 2347 Z6CND 17.11 316 316S 16
1.4404 X2 CrNiMo 17 13 2 S 31603 2348 Z2 CND 17.12 316L 316 S 12
1.4435 X 2 CrNiMo 18 14 3 S 31603 2353 Z2CND17.13 316L 316 S 12
1.4436 X5CrNiMo 17 13 3 S 31600 2343 Z6CND 17.12 316 316 S 16
1.4438 X 2 CrNiMo 18 16 4 S 31703 2367 Z2CND 19.15 317L 17512
1.4439 X2 CrNiMoN 17 135 317LNM

1.4449 X5 CrNiMo 17 13 3 S 31700 317 317S 16
1.4460 X 6 CrNiMo 27 5 S 32900 2324 329
1.4462 X 2 CrNiMoN 22 5 S 31803 Z5CND 21.08

1.4539 X2 NiCrMoCu 25 20 5 N 08904 2562 Z 1 NCDU 25.20

1.4541 X 6 CrNiTi 18 10 S 32100 2337 Z6 CNT 18.10 321 321512
1.4550 X 6 CrNiNb 18 10 S 34700 2338 Z6 CNNB 18.10 347 347 S 17
1.4571 X 6 CrNiMoTi 17 12 2 S 31635 2350 Z6 CNDT 17.12 316Ti 320S 17
1.4713 X 10 CrAl 7 Z8CA7

1.4724 X 10 CrAl 13

1.4742 X 10 CrAl 18 Z10 CAS 18

1.4762 X 10 CrAl 24 S 44600 2322 Z10 CAS 24 446

1.4821 X 20 CrNiSi 25 4

1.4828 X 15 CrNiSi 20 12 S 30900 Z15CNS 20.12 309 309 S 24
1.4841 X 15 CrNiSi 25 20 S 31400 Z 12 CNS 25.20 314

1.4845 X 12 CrNi 25 21 S 31008 2361 Z12 CN 25.20 3105 310S 24
1.4864 X 12 CrNiSi 36 16 N 08330 Z12NC 37.18 330

1.4876 X 10 CrNiAiTi 32 20 Z 8 NC 32.21 3076 NA 15 H
1.4878 X 12 CrNiTi 18 9 S 32100 2337 Z6 CNT 18.12 321 321 S 20
2.4068 LC Ni99.2 B 160

2.4360 Ni Cu 30 Fe B 164 3076 NA 13
2.4375 Ni Cu 30 Al 3076 NA 18
2.4610 NiMo 16 Cr 16 Ti 3076 NA 45
2.4816 Ni Cr 15 Fe B 166 3076 NA 14
2.4856 Ni Cr 21 Mo 3076 NA 43
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ASTM A 193/A 193M ALLOY STEEL, CARBON STEEL & STAINLESS STEEL
BOLTING FOR HIGH TEMPERATURE SERVICE

ASTM Mn Si S P Cr | Ni Mo Other Hardness Tensile Yield Elongation Redu
GRADE Psi(MPa) Psi(MPa) inArea %
A193B8-B8A 0.08 | 2.00 | 1.00 |0.030 | 0.045 | 18.00 | 8.00 223HB 75000(515) | 30000(205) 30 50
AlISIType 304 Max | Max | Max | Max | 20.00|10.50
A193B8-B8MA 0.08 | 2.00 | 1.00 [0.030 | 0.045 | 16.00 (10.00 | 2.00 223HB 75000(515) | 30000(205) 30 50
AlSIType 316 Max | Max | Max | Max | Max | 18.00 |14.00 | 3.00 223HB
A193B8T-B8TA 0.08 | 2.00 | 1.00 |0.030| 0.045|17.00 | 9.00 Ti>5xC 223HB 75000(515) | 30000(205) 30 50
AISIType 321 Max | Max | Max | Max | Max | 19.00|12.00 <0.70
A193B8C-B8CA 0.08 | 2.00 | 1.00 [0.030| 0.045| 17.00 | 9.00 Cb+7a>10 192HB 75000(515) | 30000(205) 30 50
AlISIType 347 Max | Max | Max | Max | Max | 19.00 |13.00 xc51.10
A193B6-B6X 0.15 | 1.00 | 1.00 | 0.03 | 0.040 | 11.50 | - 110000(760) | 85000(585) 15 50
AlSIType 410 Max Max | Max | Max | 13.50
A193B7-B7M 0.37 | 0.65 | 0.15 [0.040| 0.035| 0.75 | - 0.15 - 125000(860) | 105000(720) 16 50
Alloy Steel (Cr.Mo) | 0.49 | 1.10 | 0.35 | Max | Max | 1.20 | - 0.25 -
A193B5 0.10 | 1.00 | 1.00 [0.030| 0.040| 4.00 | - 0.40 100000(690) | 80000(550) 16 50
AS-5%CrAISI501 | min | Max | Max | Max | Max | 6.00

ASTM A 194/ 194 M CARBON STEEL, ALLOY STEEL & STAINLESS STEEL NUTS, BOLTS FOR HIGH PRESSURE &

HIGH TEMPERATURE SERVICE
A1948/8A 0.08 | 2.00 | 1.00 [ 0.03 0.045 18.00| 8.00 - 126-300 Grade 8
AlSIType 304 Max | Max | Max | Max Max 20.00 | 10.50 126- 182 Grade 8 A
A194 8M/MA 0.08 | 2.00 | 1.00 | 0.03 0.045 16.00 | 10.00 | 2.00 126- 300 Grade 8m
AlSIType 316 Max | Max | Max | Max Max 18.00 | 14.00 | 3.00 126- 192 Grade 8 MA
A194/8T/8TA 0.08 | 2.00 | 1.00 [ 0.03 0.045 17.00| 9.00 - Ti>5xC | 126-300 Grade 8T
AlSIType 321 max | 12.00 | max |0.78 Min 19.00 | 12.00 <0.70 | 126-192Grade 8 TA
A194/8C/8CA 0.08 | 2.00 | 1.00 | 0.03 0.045 17.00| 9.00 - | Cb+7ax10|126-300 Grade 8CA
AISIType 347 Max | Max | Max | Max Max 19.00 | 13.00 xC<1.10 |126-192 Grade 8 CA
A194-6 0.15| 1.00 | 1.00 [ 0.03 0.040 11.50 - - 228 271HRC-20-28
AlSIType 410 Max | Max | Max | Max Max 13.50
A19422HM&2H | 0.4 1 0.4 | 1.050. 0.040 - - 159-352GR.2
Carbon Steel min | Max | Max | Max Max - - 248-352GR.2H
159-237GR.2HM
A194-7/7M 0.37 | 065 | 0.15 | 0.04 0.4 0.75 - 0.15 248-352GR.7
Alloy Steel 049 [ 1.1 0.35 | Max Max 1.2 - 0.25 159-237GR.7M
A194-30.10A.S.-5%Cr 0.10 | 1.00 | 1.00 | 0.030 0.040 4.00 - 0.4 248-352
AISI501 Max | Max | Max | Max Max 6.00 - 0.65 (HRC-24-38)
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