Large diameter flange/high and medium
pressure flange professional intelligent manufacturing

COMMONLY USED STAINLESS STEEL CHEMICAL
ELEMENT COMPOSITION TABLE

Chemical composition

T}"Pe m.sltr:ebler
ERENES
S30408 | <008 | <100 | <200 | 1800-2000 | 800-10.50 - E - E ~ | <0035 | <0020
S30403 | <0030 | <100 | <200 | 1800-2000 | 800-12.00 - - - - - | <0035 | <0020
S30409 | 04-010 | <100 | <200 | 1800-2000 | 800-10.50 - E - B — | <0035 | <0020
532168 | <008 | <100 | <200 | 17.00-1900 & 9.00-12.00 : - |scom| - - | <0035 | <0020
534779 | 004-010 | <100 | <200 | 17.00-1900 | 9.00-1200 - - - |8c110| - | <0035 | <0020
| Austenitic| $31608 | <008 | <100 | <200 | 1600-1800 | 10.00-1400 | 200-300 | - - - - | <0035 | <0020
WPe | $31603 | <0030 | <100 | <200 | 1600-1800 | 1000-1400 | 200300 | - - = - | <0035 | <0020
$31609 | 004-0.10 | <100 | <200 | 1600-1800 | 10.00-1400 | 200-300 | - = = - | <0035 | <0020
S31668 | <008 | <100 | <200 | 1600-1800 | 1000-1400 | 200-300 [ ~—  |5xC070 | - - | <0035 | <0020
$31703 | <0030 | <100 | <200 | 1800-2000 | 11.00-1500 | 300400 [ - 3 = - | <0035 | <0020
S31008 | 0.04-008 | <100 | <200 | 2400-2600 | 19.00-2200 | - 5 = = - | <0035 | <0020
S39042 | <0020 | <100 | <200 | 19.00-21.00 | 24.00-2600 K 400-500 | 120200 | - - <010 | <0030 | <0010
S21953 | <0030 |130-200100-200| 1800-1950 | 450-550 |250-300 [ - = - 005012 <0030 | <0020
f:';,]st:m S22253 | <0030 | <100 | <200 | 2100-2300 | 450-650 |250-300 [ - 5 — |008-020 | <0030 | <0020
$22053 | <0030 | <100 | <200 | 22002300 | 450-650 |300-350 | - = — 014110 <0030 | <0020

09 COMPARISON TABLE OF MAIN AUSTENITIC STAINLESS
STEELS AT HOME AND ABROAD

u-m

1CA7MnBNIGN | 12Cr1 7MnBNiSN Sus201 520100 ST5201 14372 | 10Cr1T7Mn6NidN 201-2 201
2 1Cr18MnBNISN | 12Cr18Mn9NISN SUS202 202 520200 ST5202 14373 = = 202
3 1CA7NITT 12CrT7Ni7 SUS3014 301 $30100 STS301 14319 10CATNI7 301 301
4 0Cr18Ni9 06Cr19Ni10 SUS304 304 S30400 STS304 14301 07Cr18NiI9 304 304
5 0OCr19NiI10 022Cr19Ni10 SUS304L 304L S30403 STS304L 14306 02Cr18NIT1 304L 304L
6 OCr19Ni9N 06Cr19NITON SUS304N1 304N $30451 STS304N1 14315 — 304N1 3041
7 OCr19NiTONbN | 06Cr19NIONDBN | SUS304N2 XM21 530452 STS304N2 — - 304N2 304N2
8 00Cr18NITON 022Cr19NITON SUS304LN 304LN 530453 STS304LN - — 304LN 304LN
9 1Cr18Ni12 10Cr18Ni12 SUS305 305 $30500 STS305 1.4303 — 305 305
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09 COMPARISON TABLE OF MAIN AUSTENITIC STAINLESS

STEELS AT HOME AND ABROAD

| [ [ amea | Ko
T
0Cr23Ni13 06Cr23Ni13 SUS3095 STS309S 14833 3095

11 0Cr25Ni20 06Cr25Ni20 SUS310S 3105 $31008 STS310S 14845 - 3108 310S
12 | 0Cr17Ni12Mo2 06Cr17Ni12Mo2 SUS316 316 S$31600 STS316 14401 | O0ACHI7NiI12Mo2 316 316
13 | 0Cr18Ni12Mo3Ti | 06CrI7NiI12Mo2Ti | SUS316TI 316Ti $31635 = 14571 | DACA7NIT2MoTiZ2 | 316Ti 316Ti
14 | 00CH7Nit4Mo2 | 022Cr17NiT2Mo2 | SUS316L 316L $31603 STS316L 14404 | ~02CN7NII2Mo2 | 316L 316L
15 | OCri7NiT2Mo2N | 06Cri7NiT2Mo2N | SUS316N 316N $31651 STS316N = - 316N 316N
16 | 00Cr17Ni13Mo2N | 022Cr17Ni13Mo2N | SUS316LN 316LN $31653 STS316LN | 14429 = 316LN 316LN
17 | 0CrigNildMo2Cu2 | 06CriBNIT2Mo2Cu2 | SUS3161 - - STS316J1 - - 31601 316)1
18  |00Cr18Ni14Mo2Cu2 |022Cr18Ni14Mo2Cu2|  SUS316/1L - = STS316J1L — = 316J1L
19 | 0Cr19Ni13Mo3 06Cr19Ni13Mo3 SUS317 317 531700 STS317 . = 317 317
20 | 00Cr9Ni13Mo3 | 022CrI9Ni13Mo3 |  SUS31TL 317L $31703 STS317L 14438 = 317L 317L
21 OCr1BNI0Ti 06Cr18NiT1Ti SUS321 321 $32100 STS321 14541 | 04CrI8Nil0Tize | 321 321
22 0Cr18Ni11Nb 06Cr18Ni1TNb SUS347 347 34700 STS347 1455 | 04Cr18Ni1ONbi| 347 347
23 | 0Cr26NiSMo2 = 5US329)1 329 $32900 STS329)1 14477 = 329)1 329)1
24 | 00Cr18NiSMo35i2 | 022Cri9NisMo3SiaN | SUS32913L = $31803 STS3293L | 14462 - 329)3L 329J3L
25 0Cr3Al 0BCr3Al SUS405 405 S40500 STS405 14002 04Cr13 405 405
26 022CA1TH SUH409 409 $40900 STS409 14512 - 409L 4091
27 00Cr12 022Cr12 SUS410L = = STS410L = - 410L 410L
28 117 10Cr7 SUS430 430 $43000 STS430 14016 05Cr17 430 430
29 1Cr17Mo 10Cr17Mo 5US434 434 S43400 STS434 14113 - 434 434
30 - 022Cr18NbTi = - 543940 - 14509 - 439 439
31 00Cr18Ma2 019Cr19Mo2NbTi SUS444 444 S44400 STS444 14521 = 444 444
32 1Cr12 12Cr12 SUS403 403 $40300 STS403 - - 403 403
33 1Cr13 12113 SUS410 410 S41000 STS410 14006 12Cr13 410 410
34 20113 20Cr13 SUS4201 420 $42000 STS420)1 14021 20Cr13 420 42001
35 3013 30Cr13 SUS42012 = = STS420)2 14028 30Cr13 420)2 420)2
36 7C17 68Cr17 SUS440A 440 S44002 STS440A = - 440A 440
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TABLE OF OUTER DIAMETER AND
WALL THICKNESS

ANSIB36.10, B36.19

7o T sols0m0 35 [somoradns

Diameter Outside

(o i 97 0 o 20

m 5ch14ﬂ‘5ch1ﬁﬂ XXS

6 | 1/8 1029 - | 124 1313173 - 241 | 241 | 21| - - - | -] -
8 | 14 |1372 - | 165 | - - | - (1B B 173 - | 302302 302 - - - - -
10 [ 38 |74 - (w165 = [ - | - |2n[enn |2 | - [s20[320(320] - | - [ -] -] - |
15 | 12 | 2134 165 | 211 | - - | - |a2m |2 | 2| - |373| 31| 373| - - - | 478 | 747
20 | 3/4 2667 | 165 | 211 | - - | - | 287|287 | 287 | - |391 391|391 - . - | 556 | 782
25 | 1 3340 165 | 277 | - - | - 338|338 338 | - |455 | 455 | 455 | - - - | 635 | 909
32 | 1 | 4216 | 165 | 277 | - - | - | 35 |35 | 356 | - | 485 | 485 | 485 | - - - | 635 | 970
40 | Tz 4826 | 165 | 277 | - - | - | 368|368 368 - |508 508|508 - - - | 714 1016
5 | 2 6032 165 305 | - - | - 1391391 391 | - 554|554 55| - - - | 814 | 1107
65 | 212 | 7302 | 211 | 3.05 a4 - - 516 | 516 | 5.16 . 700 | 701 | 701 = = = 952 | 14.02
80 | 3 /8890|211 | 305 | - - | - | 549 | 549 | 549 | - | 762|762 | 762 - - - (11121524
9 | 312 [10160] 211 (340 | - | - | - |574| 574|574 - [8o8|8o8|s8o8| - | - | - | - | - |
100 | 4 11430 211 | 340 | - - | - | 602 602|602 - |85 |85 | 85| - |1112| - |1349 1712
125 | 5 |14130| 277 | 376 | - - | - | 655|655 |655| - |[953 | 953|953 - [1270| - |[1588 1905
150 | 6 |16828) 277 | 457 | - | 635|704 | 711 | 711 | 711 | - | 1097 | 1097 | 1097 | - |1427| - | 18262194
200 | 8 |21908| 277 | 478 | - | 635 | 780 | 818 | 818 | 818 | 1031 | 1270 | 1270 | 1270 | 15.09 | 1826 | 2062 | 2301 | 2222
250 | 10 127305 340 | 478 | - | 635 | 838 | 927 | 927 | 927 1270 | 1270 | 1270 | 1509 | 1826 | 2144 | 2540 | 2858 | 2540
300 | 12 (32385 306 | 478 | 635 | 792 | 952 | 952 | 952 | 1031 | 1427 | 1270 | 1270 | 1748 | 2144 | 2540 | 28.58 | 3332 | 2540

350 | 14 |35560| 396 | 554 | 635 | 792 | 952 | *952 | 952 | 1131|1509 | 1270 | 1270 | 1905 | 2383 | 27.79 | 3175 | 3571 | -
400 | 16 |40640| 419 | 554 | 635 | 792 | 1112 | *952 | 952 | 1270 | 1666 | 1270 | 1270 | 21.44 | 2619 | 3096 | 3652 | 4049

450 = 18 45720 478 | 635 | 635 | 952 | 1270 | *952 | 952 | 1427 1905 | 1270 | 1270 | 2382 | 2936 | 3492 3947 4524 | -
500 | 20 |50800| 554 |*792 | 635 | 952 | 1427 | *952 | 952 | 1509 | 2062 | 1270 | 1270 | 26.19 | 3254 | 3810 | 4445 | 5001 | -
550 | 22 (5588 | - |*792| 792 | 952 | - |*952| 952 | - 2222 [1270| 1270 | 2858 | 3492 | 4128 | 4762 | 5398 | -
600 | 24 | 6096 | - | *792 | 792 | 1270 | 1588 | *952 | 952 | 1748 | 2461 | 1270 | 1270 | 3096 | 3889 | 4602 | 5237 | 5954 | -
650 | 26 | 6604 | 635 |*792 | 792 | 1.70 | 1588 | *952 | 952 - | - | 1270 |12-70| - = - - . -
700 | 28 |7112| - |*792 | 792 | 1270 [ 1588 | *952 | 952 | - - 1270 [ 12-70| - - - - | -
750 | 30 | 7620| - |*792 | 792 | 1270 | 1588 | *952 | 952 | - - |1270 | 1270 - - E - - | -
800 | 32 [8120| - |[*792| 792 [1270| - |*952| 952 |1748| - |1270|12-70| - - - - - -
850 = 34 8636 - |*792 | 792 [1270 - | *952 | 952 1748 | - |1270 |12-70| - . - E 20 [
900 | 36 9144 | - %792 | 792 | - - [*952| 952 |1905| - [w2wo|1270] - | - | - [ - | - | -
950 | 38 |9652| - |*792| 792 | - - | %952 | 952 | - - 1270 | 12-70| - - = : | = | &
1000 | 40 (10160 - [*792 | 792 | - - | %952 [ 952 | - - 1270 | 12-70| - - - - [ -] -
1050 = 42 10668 - |*792| 792 | - - |*52|952| - | - [1270|12-70| - - - - - -
1100 | 44 11176 - - | 792 | - - | - [#=s2| - | - 1270 |12-70| - - - - | - -
1150 | 46 [11684| - - - - - - | %52 | - - - |12-70| - - - g | s | s
1200 | 48 |[12192| - - - - - - | 52| - < - 1270 - - = - TR R
1300 52 13208 - - - - - - | %952 | - - - | 1270 - - B = = 2
1350 | 54 [13716] - | - | - | - - | - %5 - | - e || = | w | = = | = | »
1400 | 56 (14224 - | - [ - [ - | - - [res2| - -1-Twm| -] -1 -1-1-1-
1500 | 60 |15240 - - - - - - | 952 - - - |12-70| - - = = | = [ =
1600 64 16256 - - - - - - (%952 - [ - - |1250] = : - - _ .
1700 | 68 |17272] - | - | - | - - | - 52| - | - - lq290] - = -1 -1 -1 -
1800 | 72 |18288| - - - - - - | %952 | - - - |12-70| - - = - - -
1900 | 76 |19304| - - - | - - | - | %52 - - - |1270] - - - . | = | =
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MECHANICAL PROPERTIES OF FORGINGS

| (oot bt ; Tensile property
Designation |  Material grade Thickness . Rm/MPa Rp0.2/MPa
condition
No less than
511306 06Cr13 <150 A(BD0~900E% ) 410 205 20 110~163
511348 06Cr13A1 <150 A(B00~ S ) 415 170 20 110~160
: <150 520 220 35 139~192
S30408 06Cr19NI10 1010~1150 )
: » 150~300 X L 500 220 35 131~192
$30403 022CHONI0 <150 S(1010~115084 ) 480 210 . 35 128~187
> 150~300 460 210 35 121~187
: <150 A 520 220 35 <180°
$30409 O7CrIONITO S1010~11300%< )
' » 150~300 500 220 35 -
530453 022C19NITON <150 S(1010~1150{R% ) 520 205 40 <201
530458 06Cr19NiTON <150 S(1010~11504R7% ) 550 240 | 30 <201 |
<150 520 205 35 139~187
532168 06Cr18NITTTI S(920~115015% )
: » 150~300 ® B 500 205 35 131~187
S32169 O7C19NITTI <150 S(1010~11501% ) 520 205 40 <1879
534778 06Cr18NiTIND <150 S(1010~115080% ) 520 205 40 <201
<150 : 520 205 35 <187°
534779 07C18NITTN 1050~1180H04 A
SHIND » 150~300 . W) 500 205 35 =
<150 i 520 220 35 139~187
531608 06Cr17Ni12Mo2 S(1010~115042% )
> 150~300 500 220 35 131~187
<150 i 480 210 35 128~187
531&]3 WNTM E 1010,,115{]%& ] - ol ; fiosclatl i R L |
» 150~300 X N 460 210 35 121~187
<150 Y 520 220 35 139~187
S31609 07Cr17Ni12Mo2 S(1010~11501% )
> 150~300 500 220 35 131~187
S31653 : 022C 17N 2Mo2N <150 S(1010~11501% ) 520 210 40 <217
S31658 | OGCM7Nil2MoN | <150 |  S(1010-T1508R%) 550 | 240 | 3% | <7
$31668 | 0BCHI7NIT2MZTi I S(1010~11504% ) = e 22 1332187
> 150~300 500 210 35 131~187
531703 022G 19N13Mo3 <150 S(1010~115044 ) 480 195 35 128~187
» 150~300 460 195 35 121~187
S31008 06Cr25Ni20 watu il S(1030~11801#% ) 36 el 05 B Sa O3 =
_ » 150~300 500 205 35 -
S39042 _ 015Cr21Ni26Mo5Cu2 <300 S(1050~11801%4 ) 490 220 35 -
§31252 | 015C20Ni18Mo6CuN <300 S(1150LL % ) 650 300 35 -
527953 0Z22CrT9NISMo3SIZN <150 5{950--1(]50%“‘ ) 590 390 25 =
$22253 022Cr22Ni5Mo3N <150 S(1020~110045% ) 620 450 25 =
522053 022Cr23Ni5Mo3N <150 S(1020~110088% ) 620 450 25 -
S23043 022Cr23NidMIoCuN <150 S(1020~110088% ) 600 400 25 -
$25073 022Cr25Ni7ModN <150 S(1 02u~1100i~;a;“‘ 800 550 25 -
S25554 | (03Cr25Ni6Mo3Cu2N <150 S(1020~11008%% 760 550 | 15 -
S51740 | <200 (1020~ 1060154
05CA7TNICUAND +Ag ( 620258 ) 930 725 15 2277
Forging grade, inspection items and inspection quantity
Forging grade Inspection item Inspection quantity
1 Hardness (HBW) Progressive test
: Svech (R, 502, B S e D e e
forging ratio and nominal thickness shall” be
Stretch (Rm, Rp0.2, A) m and the one with the Iargaﬁt nominal thickness
il shall be selected for each batch
Ultrasonic detection Progressive test
W Stretch (Rm, Rp0.2, A) Progressive test
Ultrasonic detection Progressive test
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THE ROLE OF STAINLESS STEEL

VARIOUS STAINLESS STEEL
CHEMICAL ELEMENTS F

ADJUSTMENT FORMULAS

Carbon: The higher the carbon content, the higher the hardness of the steel, but the
worse its plasticity and toughness. Sulfur: It is hamrmful debns in steel, and steel with high
suffur content is easy to be brile when it is processed under pressure at high
temperature, usually called hot britileness.

Phosphorus: can make the plasticity and toughness of sieel significantly decreased,
especially at low temperatures more serious, this phenomenon is called cold britleness.
In high-quality steel, sulfur and phosphorus should be sirictly controlled. However, on the
other hand, the low carbon steel contains higher sulfur and phosphorus, which can
make it easy to cut, and it is advantageous to improve the machinability of steel.

Manganese: can improve the sirength of steel, can reduce and eliminate the adverse
effects of sulfur, and can improve the hardenability of steel, high alloy steel with high
manganese content (b) high manganese steel) Feng has good wear resistance and
other physical properties.

Silicon: It can improve the hardness of steel, but the plasticity and toughness dedine,
elecirical steel contains a certain amount of silicon, can improve the soft magnetic
properties.

Tungsten: can improve the red hardness and themmal strength of steel, and can improve
the wear resistance of steel.

Ming: Can improve the hardenability and wear resistance of steel, can improve the
corrosion resistance and oxidation resistance of steel.

Sail: can refine the grain structure of steel, improve the sirength of steel, toughness and
wear resistance. When it is fused into austenite at high temperature, it can increase the
hardenability of the steel; On the contrary, when it is present in the carbide form, it will
reduce its hardenability.

Molybdenum: can obviously improve the hardenability and thermal strength of steel,
prevent tempering brittleness, improve remanence and jiao jiao.

Titanium: can refine the grain structure of steel, thereby improving the strength and
foughness of steel, in stainless steel, titanium can eliminate or reduce the intergranular
comosion of steel.

Nickel: can improve the strength and toughness of steel, improve hardenability. VWhen

the content is high, some physical properties of sieel and alloy can be significanty
changed, and the comosion resistance of steel can be improved.

Boron: When the steel contains a trace amount of (0.001-0.005%6) boron, the
hardenability of the steel can be increased exponentially.

Aluminum: can refine the grain structure of steel, inhibit the aging of low carbon steel.
Improve the toughness of steel at low temperature, but also improve the oxidation
resistance of high steel, improve the wear resistance and fafigue strength of steel.

Copper: Its outstanding role is to improve the atmospheric comosion resistance of
ordinary low alloy steel, espedally when used with phosphorus.

Theoretical Weight Of Steel

Weight (kg)= Thickness (mmijx width (mm)x length (mm)x density value Density
steel grade

793201, 202, 301, 302, 304, 304L, 305, 321

7.75405, 410, 420

7.983095, 3105, 3165, 316L, 347

Stainless steel rod, steel wire, theoretical calculation formula

* Diameter X diameter X0.00609=kg/m for 410 420 420j2 430 431)

For example: ¢ 50 50x50x0.00609=15.23kg/ m

* Diameter X diameter X0.00623kg/m(applicable to 301 303 304 316 316L 321)
For example: ¢ 50 50x50x0.00623=15.575kg/ m

Stainless steel plate

Thickness X width X length x 7.93

Such as 2.0x1.22x2.44x7 9347 2kg/ sheet

Stainless steel pipe

(Outer diameter - wall thickness)x wall thickness X0.02491

For example, (57-3.5)x3.5x0.02491=4.66kg/ m

Stainless steel round steel

Diameter X diameter X0.00623

For example, 18x18x0.00623=2.02kg/ m

Stainless steel Angle

Side length X side length X7.8x0.000198

For example, 40x40x7.8x0.000198=2.47kg/ m

(Side width + side width - side thickness)x side thickness X0.00793
For example, (40+40-3)x3x0.00793=1.83kg/ m

Stainless steel flat steel

Thickness X width X0.00793

For example, 8x80x0.00793=5.08kg/ m

Stainless steel square tube

(Side width X4+3.14- thickness)x thickness X0.02491

For example, (40x4+3.14-3) x3x0.2491 =3.58kg/ m

Hexagonal steel

Opposite side X opposite side x 0.00686

Square steel

Side width X side width X0.00793

Round tube specification :@®12-830mmx1-60mm{outer diameter X wall
thickness)

Square tube size :@2-250mmx2-20mmside length X wall thickness)
Material:

1Cr17Ni7(301). OCr18Ni9(304),
00Cr19Ni10(304L). 0Cr25Ni20(3108),
0Cr17Ni12No2(316), 00Cr17Ni14Mo2(316L),
0Cr18Ni12Mo2Ti316Ti),

1Cr18Ni9Ti, OCr18Ni10Ti(321)
00Cr19Ni13Mo3(317L)Z,

Stainless steel profile, theoretical calculation formula
hex bar opposite side X opposite side X0.00686=kg/ m

Bar side width X side width X0.00793=kg/ m

Stainless steel tube, theoretical calculation formula

O(outer diameter - wall thickness)x wall thickness X0.02491=kg/ m
For example | 57x3.5(57 3.5)x3.5x0.02491 4.66kg/ m

Stainless steel pipe weight calculation formula

Pipe (outer diameter - wall thickness)x wall thickness X0.02491= weight

per meter

Round steel outer diameter X outer diameter X0.00623= weight per

meter

The calculation formula of the square tube is :0.0246615" (side length

*4+3.14- thickness)* thickness

Rectangular tube formula :0.0246615%(length + width)*2+3.14-

thickness}* thickness
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