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Stainless steel has a unique feature: It is self hea-
ling. Due to the alloying elements in the stainless
steel, a thin, transparent "passive layer” is formed
on the surface. Even if the stainless steel surface is
scratched or otherwise damaged, this passive layer,
which is only a few atoms thick, instantaneously
reforms under the influence of oxygen from air or
water. This expiains why stainless steel does not
require any coating or other corrosion protection in
service.

Erected in 1929, the mirror
polished stainless steel sign
of this famous London Savoy
hotel, has been exposed to
the environment for 70 years.
No losses of its luster.
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The pinnacle of New York’s
Chrysler Building is clad
with type 302 stainless
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Austenitic Stainless steel Group 100,200,300 series
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Martensitic Stainless steel
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Pricipitation Hardening Martensitic Stainless Steel
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Duplex Stainless Steel
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Stainless Steel Classificaton

SAE classes % Cr % Ni %C % Mn % Si %P %S %N Other
Austenitic
201 16-18 3.5-55 0.15 5.5-7.5 0.75 0.06 0.03 0.25 -
202 17-19 4-6 0.15 7.5— 0.75 0.06 0.03 0.25 -
10.0
205 16.5-18 1-1.75 0.12— 14— 0.75 0.06 0.03 0.32-0.40 | -
0.25 15.5
254 20 18 0.02 max - - - - 0.2 6 Mo; 0.75 Cu; "Super
austenitic"; All values
nominal

301 16-18 6-8 0.15 2 0.75 0.045 0.03 - -

302 17-19 8-10 0.15 2 0.75 0.045 0.03 0.1 -
302B 17-19 8-10 0.15 2 2.0-3.0 0.045 0.03 - -

303 17-19 8-10 0.15 2 1 0.2 0.15 min - Mo 0.60 (optional)

303Se 17-19 8-10 0.15 2 1 0.2 0.06 - 0.15 Se min

304 18-20 8-10.50 0.08 2 0.75 0.045 0.03 0.1 -
304L 18-20 8-12 0.03 2 0.75 0.045 0.03 0.1 -

304Cu 17-19 8-10 0.08 2 0.75 0.045 0.03 - 34 Cu
304N 18-20 8-10.50 0.08 2 0.75 0.045 0.03 0.10-0.16 | -

305 17-19 10.50— 0.12 2 0.75 0.045 0.03 - -

308 1921 101—312 0.08 2 1 0.045 0.03 - -

309 22-24 12-15 0.2 2 1 0.045 0.03 - -

3098 22-24 12-15 0.08 2 1 0.045 0.03 - -

310 24-26 19-22 0.25 2 1.5 0.045 0.03 - -
3108 24-26 19-22 0.08 2 1.5 0.045 0.03 - -

314 23-26 19-22 0.25 2 1.5-3.0 0.045 0.03 - -

316 16-18 10-14 0.08 2 0.75 0.045 0.03 0.1 2.0-3.0 Mo
316L 16-18 10-14 0.03 2 0.75 0.045 0.03 0.1 2.0-3.0 Mo
316F 16-18 10-14 0.08 2 1 0.2 0.10 min - 1.75-2.50 Mo
316N 16-18 10-14 0.08 2 0.75 0.045 0.03 0.10-0.16 | 2.0-3.0 Mo

317 18-20 11-15 0.08 2 0.75 0.045 0.03 0.10 max | 3.0-4.0 Mo
317L 18-20 11-15 0.03 2 0.75 0.045 0.03 0.10 max | 3.0-4.0 Mo
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21 17-19 9-12 0.08 2 0.75 0.045 0.03 0.10 max | Ti5(C+N) min, 0.70 max
329 23-28 2.5-5 0.08 2 0.75 0.04 0.03 - 1-2 Mo
330 1720 34-37 0.08 2 0.75- 0.04 0.03 - -
1.50
347 17-19 9-13 0.08 2 0.75 0.045 0.03 - Nb + Ta, 10 x C min, 1
max
348 17-19 9-13 0.08 2 0.75 0.045 0.03 - Nb + Ta, 10 x C min, 1
max, but 0.10 Ta max;
0.20 Ca
384 15-17 17-19 0.08 2 1 0.045 0.03 - -
Ferritic
405 | 11.5-14.5 - 0.08 1 1 0.04 0.03 - 0.1-0.3 Al, 0.60 max
409 10.5— 0.05 0.08 1 1 0.045 0.03 - Ti 6 x C, but 0.75 max
11.75
429 14-16 0.75 0.12 1 1 0.04 0.03 - -
430 16-18 0.75 0.12 1 1 0.04 0.03 - -
430F 16-18 - 0.12 1.25 1 0.06 0.15 min - 0.60 Mo (optional)
430FSe 16-18 - 0.12 1.25 1 0.06 0.06 - 0.15 Se min
434 16-18 - 0.12 1 1 0.04 0.03 - 0.75-1.25 Mo
436 16-18 - 0.12 1 1 0.04 0.03 - 0.75-1.25 Mo; Nb+Ta 5 x
C min, 0.70 max
442 18-23 - 0.2 1 1 0.04 0.03 - -
446 23-27 0.25 0.2 1.5 1 0.04 0.03 - -
Martensitic
403 | 11.5-13.0 0.6 0.15 1 0.5 0.04 0.03 - -
410 | 11.5-13.5 0.75 0.15 1 1 0.04 0.03 - -
414 | 11.5-13.5 1.25- 0.15 1 1 0.04 0.03 - -
2.50
416 12-14 - 0.15 1.25 1 0.06 0.15 min - 0.060 Mo (optional)
416Se 12-14 - 0.15 1.25 1 0.06 0.06 - 0.15 Se min
420 12-14 - 0.15 min 1 1 0.04 0.03 - -
420F 12-14 - 0.15 min 1.25 1 0.06 0.15 min - 0.60 Mo max (optional)
422 | 11.0-12.5 0.50- 0.20- 0.5-1.0 0.5 0.025 0.025 - 0.90-1.25 Mo; 0.20-0.30
1.0 0.25 V;0.90-1.25 W
431 15-17 1.25- 0.2 1 1 0.04 0.03 - -
2.50
440A 16-18 - 0.60— 1 1 0.04 0.03 - 0.75 Mo
0.75
440B 16-18 - 0.75- 1 1 0.04 0.03 - 0.75 Mo
0.95
440C 16-18 - 0.95- 1 1 0.04 0.03 - 0.75 Mo
1.20
Heat resisting
501 4-6 - 0.10 min 1 1 0.04 0.03 - 0.40-0.65 Mo
502 4-6 - 0.1 1 1 0.04 0.03 - 0.40-0.65 Mo
Duplex
22 5 0.03 max - - - - 0.15 3 Mo; All values nominal
Super duplex
25 7 0.03 max - - - - 0.28 4 Mo; All values nominal
Martensitic precipitation hardening
630 15-17 03-May 0.07 1 1 0.04 0.03 -
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BS EN 10088-2 Surface Finish of Stainless Steel

Ex-mill hot rolled finishes

Abbreviation

1c

1E

1D

iV)

Finishing Process Route

Hot rolled, heat treated,
not descaled

Hot rolled, heat treated,
mechanically descaled

Hot rolled, heat treated,
pickled

Hot rolled, not heat
treated, not descaled

Ex-mill cold rolled finishes

Abbreviation

2B

2C

2D

2E

2H

2R

2Q

Finishing Process Route

Cold rolled, heat treated,
pickled, skin passed

Cold rolled, heat treated,
not descaled

Cold rolled, heat treated,
pickled

Cold rolled, heat treated,
mechanically descaled

Cold rolled, work hard-
ened

Cold rolled, bright an-
nealed

Cold rolled, hardened and
tempered, scale free

Notes

Surface covered with mill scale. Finished parts may be suitable for heat
(oxidation) resisting applications as supplied, but should be descaled to opti-
mise corrosion resistance

Free of mill scale by shot blasting or grinding. This finish can also limit the
crevice corrosion resistance

Most common 'hot rolled' finish available. Most corrosion resistant hot 4-7
rolled finish specified

Surface is left covered with rolling (mill) scale. Surface suitable for products | -
intended for further working eg strip for re-rolling.

Notes

Typical (Ra)
micro-metres

Most common 'cold rolled' finish available. Non-reflective, smooth finish,
good flatness control. Thickness range limited by manufactures' skin passing
rolling capacity.

Smooth with scale from heat treatment, suitable for parts to be machined or
descaled in subsequent production or where the parts are for heat resisting
applications.

Thicker sheet size ranges. Smoothness not as good as 2B, but adequate for
most purposes.

Rough and dull. Usually applied to steels with a scale which is very resistant
to pickling solutions

"Temper" rolling on austenitic types improves mechanical strength. Smooth-
ness similar to 2B

Highly reflective "mirror" finish, very smooth. Often supplied with plastic
coatings for pressings. Manufactured items usually put into service without
further finishing

Only available on martensitic types (eg 420). Scaling avoided by protective
atmosphere heat treatment or descaling after heat treatment

Typical (Ra)
micro-
metres

0.1-0.5

0.4-1.0

.05-0.1

Special finishes

Abbreviation

1G or 2G

1Jor 2]

1K or 2K

1P or 2P

Finishing Pro-
cess Route

Ground
Brushed or dull
polished

Satin polished

Bright polished

Notes

Can be based on either '1' or '2' ex-mill finishes. A unidirectional texture, not very
reflective

Can be based on either '1' or '2' ex-mill finishes Smoother than "G" with a unidirec-
tional texture, not very reflective

Can be based on either '1' or '2' ex-mill finishes Smoothest of the special non-
reflective finishes with corrosion resistance suitable for most external applications.

Can be based on either '1' or '2' ex-mill finishes Mechanically polished reflective
finish. Can be a mirror finish.

Typical (Ra)

micro-metres

0.2-1.0

less than0.5

less than 0.1



G e%zmé:éosec:%ﬁ qo%&o[géeqoeeeo:o%eo%qa%eﬂoz
Q v C="T" J

g8:00C 19250 000dIM & qpieN godso(g egpeg o3 (surface roughness)olesasozé
0100009 3203 € 2161007 109]3202(8 ¢ 20056053205 1S BB R 05 G20 ad MEaB(0B:4P: 205
c/:é:ogfocgﬁ 35ecn%oqogo?%qpm%ogs[éozoooggogqugqu@f:e@’r@@ooé||3ae[§éw0§90§qjcrgqp:90

No. 0 - 399@0:35[;)0:@05@:|e§:@(73:gosaesa:é[§:q§mooaé:)5[5)0:390?@]5

03,03¢ 60 P00 qdso(uC B30l :

No. 1 -399@0:35@)0:@05@:|G§:e<73:g039639:é@:q§m0339_§ﬁ[;)o:qpmc?’

35Gau:@m(rgco)q$gaog<ﬁo?8c$:®§m§>eaooégor§ooo:wéo§oop_5
o3 & qodso(mq]:mal:

No. 2D-3288:03(00:(0305 (32103 [00:eqppeqpc :cooeoq s 32gcotames:deo O:!
20506(6¢ g5 50 adol:(8:105 egze 0005606 § 6500C 0500922003
qodso[gmg]taaol:

No. 2B-gac005esl[oo] §p5:006:3203E:6500€ go5(8:8:0005 25 c0pS gl

320R$6qPEo5 2005 §oogP:gom3(8o5(0305(8: «flco00pd qadsolumg]imal:

No. 2BA-c320058q€ §6c00003¢ 6020050620045 §0(0¢ g c0q§ 320305
30 60:6§:609:9032632:5 D1 002003 oS so(oC B q)j:aol:

No.3 -005980S:(aS em50loSam(Es:0]:Brafeonsnd qossafos

Nod ~slassgSoosaiedosslBiafeonnnd qossasimeimasl:

No. 5 -moosemsolodo(sé goso3ndconieonnqadsn(oc

No. 6 -64¢&:e000q05s0(gm4]:aa0l:

No.7 -mc0:(0§8§ 03 qodso(oC mq):aal:

No. 8 {mp5689/003a8 godsoloCmq):aol:

N0.9 — 25c:3ac0Sqpigo(ec 32§ §(0c:gl §05905(ac (8¢ g §coo0pd
qodso[omg]ieol:

No. 10- g0 sp5:0p00(u¢ eqpgodeaand(ojap600o:2003 godso(od

gaor%auﬁgn I eespooaegsﬁg%:ooé:éﬁem%qjﬁ§o@éwc7§90%qj(ﬁ EN-10088-2 oc?’

Q{I(YS?OQJE:&%S@] Q{IO’S?OOgéG@TE)(DOSO’] IDé Il

17



Spire of Dublin

Ireland

(o]

(@]

o

@ 3

CWI. /e

® cm

vO

8 &

e “3J

vQ m

2 2

b3

vy O
8

S mcBS:

(o3 SOCo
S?COJOC\)§§CC|3
<

&

N

[s¢(gro0S 0000009
OJO@ODOSQ

o

N

g@:ooé:éofvecuo

09

oG~

68

o C

O)ﬁl O']O?C

18



°o__¢ I~ ¢ L .S 9 e < Q.
Qll :oecncgceeLosoo:aa:%wo@gqqmo:aobm:o%geﬂo.

v O

asﬁgoé 35@084ﬂ0’°)§\0@éogéa%@@emﬁa@o%s@cgo@o%eohr@o)[ééz@éQSGQJ:O’JUS@&
0gol:([gé:0330003030560:0005 (9§ ©9:6000320|§ R T (02§ V§ 2009
20eoq]{gdeoleo(aceomnmudeotanpdi

$0005 g% mééﬁem%@ﬁ@eaooééa@@[és@e@o%ogé 10982602 [:5 |c;q|o
e@oc eo)Ec 2100gCs epogccgoacrr?e@@c §¢ olonogndigp: §cc;c |<;qu
d0gE 610090158 :0300003058 Eg:§a0pS I3 13000058 )
c0pSapSesiadi0905:qpian0dcrdepozcajogioloen(sl(ec 38

N N <
GO’JOCZ%@G‘DDD@ Il

n

08:086 Dot [ Y%zBcolEodoloénadzad °[§0° @oSGoT@E"@oem
§. § O% J N ) O OC¢ O@C %OC o? C ) Oﬂ N
35@030:313Qemcéa@e@s&;@@@oo@:ooe:eo:oo&|<85P:ooc:<535@c10 Joo 3309

ogéngSwgo’)Lec?epogéquzi:oa(ﬁoo'] G®q$393f?:[§paéu

§m§§§§ Qﬂ (ﬁa§cq&0?@ceo G(DOD@IIOOC\%% G({ISO ODé
(ﬂO’JO@ ()CllCS”BG[éS’BGﬁ%OQC&)GQl O’)(Dﬁf&{l’) IQT[ECQSQ{IO @OSGOTGO)EDES

O?‘,%Q(m()’BOOGOoDD&II

39(\1”[9§()O(3§)Qﬁi)30’) :D[Z)\_'DCD%CGO’]C O)Oﬁf@@GOTGO)@ ISQQJGCRP(Y{JG(DZD&IS’BG[: g
(78’_)@0‘:0?0’30(’%036@33@”

o secB el mesnaSangdsdonsed S apSemraBienmntiad cocaSconds
ooeq:oochc??gcgoSoRGo)oap_ou

or%é\eooq?ooé ooog$§\ colés 6@ c[)c;aoocasgcxgocgﬁ $QqPi0Q Qﬂ gf(rfeqﬂo§[:>_3 c;o;oap_ou
wc}saooéé@éog% (ﬁm,eo,wlo_on

G@:$ oaog%p’] éoo?éoap_gqcn%wm O? @C§CG®Q§$03m c;[: @0@ g@ 20082923600
ogéo@ogé scolEs (C)oap_ouoq czlopboblen]l oﬂ SfG[: c@@@onooags@meC
coqu EsoSGoT@OQ ecgpo],Go)oa@usaeoqcnoaoog)(rfoqommgfa?mocoowgu

19



< C o = C\ c o< c =
ol e?:coc:ao:emm 90?@6&¢GPQC!§ODQQ@JO:
© oL . oo

Stress (MPa)
1250

Martensitic (420)
quenched and tempered

1000
Martensitic-austenitic
quenched and tempered
750 _ , —
errntic-austenitic (Z2200)
SO0

Ferritic (444Ti) Austenitic (316)

0 10 20 30 40 SO 60 70
Strain (36)

§ 800

= 700
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6:8 400

'§ 300
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§ 100
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Stress & Strain Diagram of
different type of Stainless Steel
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- Tensile Strength -Proof Strength

Comparasion Chart

20




Mechanical Properties of All type of Stainless

Common Condition | 0.2% Proof Tensile Tensile Elongation (% Hardness Rockwell Vickers
Name Strength Strength min)
MPa MPa Brinell Hardness Hardness
Min Min HB (max) | HRB (max) | HV (max)
%1.2mm >1.2mm
S 201-2 | Annealed 310 660 40 40 - 100 240
S 301 [ Annealed 205 520 40 40 219 95 210
S 301 1/4 hard 520 860 25 25 - - -
S 301 1/2 hard 760 1030 15 18 - - -
S 301 3/4 hard 930 1210 10 12 - - -
S 301 Full hard 965 1280 8 ) - - -
S§$302 [ Annealed 205 520 40 40 202 92 210
S 303 [ Annealed 240 585 50 50 - - -
S 304 [ Annealed 205 520 40 40 202 92 210
S 304L | Annealed 170 485 40 40 183 88 210
+ Annealed 310 600 40 40 - - -
S 310 [ Annealed 205 520 40 40 217 95 225
S 316 | Annealed 205 520 40 40 219 95 225
S 316L | Annealed 170 485 40 40 217 95 225
S 316Ti | Annealed 205 520 40 40 217 95 225
S 317 [ Annealed 205 515 35 35 217 95 -
S 317L | Annealed 205 515 40 40 217 95 -
+ Annealed 450 620 25 25 290 32RC -
S 321 [ Annealed 205 520 40 40 217 95 210
S 347 [ Annealed 205 515 40 40 201 92 -
+ Annealed 400 600 25 25 290 31RB -
+ Annealed 550 800 25 25 310 32RB -
S 409 | Annealed 205 380 20 22 - 80 -
S410 | Annealed 205 450 20 22 217 95 210
S 416 [ Annealed 276 517 30 30 - - -
S420 [ Annealed - 520 - 12 - - -
S430 [ Annealed 205 450 20 22 183 88 210
S431 | Cold Fin- - 965 max - - - - -
ished
S 440A | Cold Fin- - - - - - - -
ished
S 440C | Cold Fin- - - - - - - -
ished
S 444 | Annealed 310 415 20 20 217 95 200
S 446 | Annealed 280 480 20 - - - -
17-4PH H1025 1000 1070 12 12 331 - -
+ Annealed 550 750 25 25 270 28HRC -
3CR12 | Annealed 280 460 18 18 220 - -
+ Annealed 220 490 35 35 - 90 -
Cromanite | Annealed 450 800 40 40 250 - -
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Stainless steel speed boat

Roof made of stainless
steel

Stainless Steel Hexagonal Bar

ot

Concord jet’s body, rudder and
nose are made of Stainless steel
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Russian jet fightr body is
made of stainless steel

Pressure Vessel made of high -
strength stainless Steel

Wind turbine pillar and blade are made
of stainless steel

Stainless steel
pots
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° Q (=N [ <
00, 2B BCeP WY PPN
ENsteel |\ cteel name SAE grade UNS DIN BS 970 UNI Js
number
Carbon steels
1.1141/C15D CK15 040A15 15 515
1.0401/C18D 1018 c15 080M15 cl6 S15CK
1.0453 C16.8 080A15 1C15 515C
EN3B
1.0503 ca5 060A47 ca5 545C
1.1191) 45 1045 CK45 080A46 1C45 548C
1.1193 CF45 080M46 c46
1.1194 cQ4s c43
1.0726/35520 35520 212M40
1140/1146
1.0727]45520 45520 En8M
1.0715 9SMn28 230M07 CFI9SMn28  |SUM 25
11SMn37 1215
1.0736 9SMn36 EnlA CFO9SMn36  |SUM 22
1.0718/11SMnPb30 9SMnPb28 EZOMW Lead- | rosMnPb29 [sUM 221
12114
1.0737|11SMnPb37 9SMnPb36  |En1A Leaded |CFOSMnPb36 [SUM 23L
SUM 24L
Alloy steels
25CrMo4  |708A30 (Zlch)rMM SCM 420
1.7218 4130
GS-25CrMo4 |CDS110 30CrMo4  |SCM 430
sccrmi
1.7223 41CrMo4  [708M40 41CrMo4  |SCM 440
1.7225 42CrMod  |708A42 ?:;rMM SCM 440H
42CrMo4 4140/4142
1.7227 42CrMoS4  [709M40 G40 CrMo4  |SNB 7
1.3563 43CrMo4  |En19 42CrMo4  |SCM 4M
En19C SCM 4
1.6582 34CrNiMo6  |817M40 ?;;'CrMOG SNCM 447
34CrNiMo6 4340
1.6562 40NiCrMo8-4 |En24 ?f;'chw SNB24-1-5
1.6543 21NiCrMo22 |805A20
20NiCrMo2-2 8620 20NiCrMo2 f‘l_':')CM 200
1.6523 21NiCrMo2  |805M20
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Stainless steels

1.431[X10CrNi18-8 301[530100
1.4318[X2CrNiN18-7  [301LN
2025 21 i518-
1.4305|X8CrNiS18-9 303[530300 [X10CrNis18-9 XLO0CrNISI8- 1¢ ) 303
09
En58M
X2CrNi19-11 X5CrNi18-9  [304S 15 SUS 304
X2CrNi18-10 X5CrNi18-10 [304S 16 SUS 304-CSP
1.4301 304[530400 X5CrNi18-10
XCrNi19-9  [304S 18
3045 25
En58E
1.4306(X2CrNi19-11  [304L $30403 3045 11 SUS304L
1.4311[X2CrNiN18-10 [304LN $30453
1.4948X6CrNi18-11  |304H $30409
1.4303|X5CrNi18-12 305(530500
L 4401 ¥SCTNiMo17-12 XSCrNiMo17 | o o XSCrNiMo17 | o .
-2 122 12
1.4436 ?(35CrN|M018—14 )1(§C3rN|Mol7 316S 31 )1(§CrN|M017 SUS316TP
316/531600
X5CrNiMo 19 X8CrNiMo17
" 3165 33 s
X5CrNiMo 18 Enss)
11
1.4404 ?<22cmnv|017-12 316L 531603 3165 11 sUs316L
X2CrNiMoN17-
1.4406 o
316LN $31653
X2CrNiMoN17-
1.4429 2
1.4571 316Ti 531635 );fslcer'M"T'l 3205 33
1.4438 ﬁzcrN'M"lS'ls 317L $31703
1.4541 321[532100 );gcrN'T'ls' 321531 SUS321
1.4878[X12CrNiTi18-9 [321H $32109
1.4512|X6CrTi12 409(540900
410[541000
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Stainless steels

1.4016 430[543000 |X6Cr17 4308 17 SUS430
440A 544002

1.4112 440B $44003

1.4125 440C S44004 |X105CrMo17 SUS440C

1.4104 440F $44020 |X14CrMoS17 SUS430F

1.4539/\LNiCrMoCu25 1, ), N08904

-20-5
X1CrNi-
145470 e 531254
Tool steels

1.2363(X100CrMoV5  [A-2 730102 )1(100ch°\/5 BA 2 f(llﬁgchOVS SKD 12
A-3 730103
A-4 730104
A-6 730106
A-7 730107
A-8 730108
A-9 730109

1.2379[X153CrMoV12 |D-2 )2(_1153ch°\/1 BD 2 )2(_1155ch'\/'°1 SKD 11

1.251 0-1 100MnCrw4 [Bo 1 izmnwcr'S

Stainless steels - sub groups e§:c08:dcd0e 800y
© [ =]

[

100 Series—austenitic chromium-nickel-manganese alloys

Type 101—austenitic that is hardenable through cold working for furniture

Type 102—austenitic general purpose stainless steel working for furniture

200 Series—austenitic chromium-nickel-manganese alloys

Type 201 —austenitic that is hardenable through cold working

Type 202 —austenitic general purpose stainless steel

28




300 Series—austenitic chromium-nickel alloys

Type 301—highly ductile, for formed products. Also hardens rapidly during mechanical working. Good weldabil
ity. Better wear resistance and fatigue strength than 304.
Type 302—same corrosion resistance as 304, with slightly higher strength due to additional carbon.
Type 303—free machining version of 304 via addition of sulfur and phosphorus. Also referred to as "A1" in ac
cordance with I1SO 3506.
Type 304—the most common grade; the classic 18/8 stainless steel. Outside of the US it is commonly known as

"A2", in accordance with ISO 3506 (not to be confused with A2 tool steel).

Type 304L—same as the 304 grade but contains less carbon to increase weldability. Is slightly weaker than 304.
Type 304LN—same as 304L, but also nitrogen is added to obtain a much higher yield and tensile strength than
304L.
Type 308—used as the filler metal when welding 304.
Type 309—better temperature resistance than 304, also sometimes used as filler metal when welding dissimilar
steels, along with inconel.
Type 316—the second most common grade (after 304); for food and surgical stainless steel uses; alloy addition
of molybdenum prevents specific forms of corrosion. It is also known as marine grade stainless steel due to its
increased resistance to chloride corrosion compared to type 304. 316 is often used for building nuclear repro-
cessing plants. 316L is an extra low carbon grade of 316, generally used in stainless steel watches and marine
applications, as well exclusively in the fabrication of reactor pressure vessels for boiling water reactors, due to
its high resistance to corrosion. Also referred to as "A4" in accordance with ISO 3506. 316Ti includes titanium
for heat resistance, therefore it is used in flexible chimney liners.

Type 321—similar to 304 but lower risk of weld decay due to addition of titanium. See also 347 with addition
of niobium for desensitization during welding.

400 Series—ferritic and martensitic chromium alloys

Type 405—ferritic for welding applications

Type 408 —heat-resistant; poor corrosion resistance; 11% chromium, 8% nickel.
Type 409—cheapest type; used for automobile exhausts; ferritic (iron/chromium only).

Type 410—martensitic (high-strength iron/chromium). Wear-resistant, but less corrosion-resistant.

Type 416—easy to machine due to additional sulfur

Type 420—Cutlery Grade martensitic; similar to the Brearley's original rustless steel. Excellent polishability.
Type 430—decorative, e.g., for automotive trim; ferritic. Good formability, but with reduced temperature and cor-
rosion resistance.

Type 439—ferritic grade, a higher grade version of 409 used for catalytic converter exhaust sections. Increased
chromium for improved high temperature corrosion/oxidation resistance.

Type 440—a higher grade of cutlery steel, with more carbon, allowing for much better edge retention when
properly heat-treated. It can be hardened to approximately Rockwell 58 hardness, making it one of the hardest
stainless steels. Due to its toughness and relatively low cost, most display-only and replica swords or knives are
made of 440 stainless. Available in four grades: 440A, 440B, 440C, and the uncommon 440F (free machinable).
440A, having the least amount of carbon in it, is the most stain-resistant; 440C, having the most, is the strongest
and is usually considered more desirable in knifemaking than 440A, except for diving or other salt-water applica-
tions.

Type 446—For elevated temperature service
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Stainless Steel -Sub Group
500 Series—heat-resisting chromium alloys

600 Series—martensitic precipitation hardening alloys
601 through 604: Martensitic low-alloy steels.
610 through 613: Martensitic secondary hardening steels.
614 through 619: Martensitic chromium steels.
630 through 635: Semiaustenitic and martensitic precipitation-hardening stainless steels.

Type 630 is most common PH stainless, better known as 17-4; 17% chromium, 4% nickel.
650 through 653: Austenitic steels strengthened by hot/cold work.

660 through 665: Austenitic superalloys; all grades except alloy 661 are strengthened by second-phase precipita-
tion.

Type 2205—the most widely used duplex (ferritic/austenitic) stainless steel grade. It has both excellent corrosion
resistance and high strength.

Bridge , made of duplex stainless steel, crosses a river in Italy.
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COMMON CLASSIFICATION OF PRODUCTS BY SIZE,
SHAPE

Plates:
Flat rolled or forged: over 10 inches (254.0 mm) in width, 3/16 in. (4.76 mm) and over in thickness.

Sheets:
In coils or cut lengths: 24 in. (609.6 mm) and over in width, under 3/16 in. (4.76 mm) in thickness.

Strip:
Cold finished in coils or cut lengths: under 24 inches (609.6 mm) in widths under 3/16 in. (4.76 mm) to
0.005 in. (0.13 mm), inclusive, in thickness Note: Cold finished product 0.005 in. (0.13 mm) thick, and un-
der 24 in. (609.6 mm) wide, is sometimes identified as 'foil'.

Foil:

Cold finished in coils: under 24 inches (609.6 mm) in width, .005 in. (0.13 mm) and under in thickness.
Note: Cold finished product 0.005 in. (0.13 mm) thick, and under 24 in. (609.6 mm) wide, is sometimes
identified as 'strip'.

Bars:
Hot finished rounds squares, octagons and hexagons: 1/4 in. (6.35 mm) and over in diameter or size. Hot fin
ished flats: 1/4 (6.35 mm) to 10 in. (254.0 mm) inclusive, in width, 1/8 in. (3.18 mm) and over in thickness.
Cold finished rounds, squares, octagons, hexagons and shapes: over 1/2 in. (12.70 mm) in diameter or size.
Cold finished flats: 3/8 in. (9.52 mm) and over in width 1/8 in. (3.18 mm) and over in thickness.

Wire:
Cold finished only: round, square, octagon, hexagon and shape wire, 1/2 in. (12,70 mm) and under in diame
ter or size. Cold finished only: flat wired 1 /16 in. (1.59 mm) to under 3/8 in. (9.52 mm) in width, 0.010 to
under 3/16 in. (0.25 to under 4.76 mm) in thickness.

Rods:
Hot rolled or hot rolled annealed and pickled: rounds squares, octagons, hexagons and shapes, in coils, for
subsequent cold drawing or cold rolling, 1/4 to 3/4 in. (6.35 to 19.05 mm) in diameter or size.

Structural Shapes including Hot Extrusions:

One dimension of the cross section is 3 in. (76.20 mm) or greater.
Bar Size Shapes including Hot Extrusions:

Greatest cross-sectional dimension is less than 3 in. (76.20 mm).

Blooms, Billets and Slabs:

Hot rolled round cornered squares and round cornered flats are blooms, billets or slabs: 4 in. (101.6 mm)
square or larger or 16 sq. Inches (10323 mm?2) In cross-sectional area or larger.

Widths less than 3/8 in. (9.52 mm) and thicknesses less than 3/16 in. (4.76 mm) are generally
described as flat wire. Thicknesses 1/8 in. (3.18 mm) to under 3/16 in. (4.76 mm) can be cold
rolled strip as well as bar.
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Stainless steel

Ladders and Railing

Railing of decorative patterns

Heating Coils made of stainless steel pipes



Stainless steel gas oven

Stainless steel Spiral ladder

for emergency exit.

Stainless steel tank for distiller

Firing Chamber set
made of stainless
steel 304




Stainless
steel sheet in
coil

Stainless steel bars, tubes and
strips

. . . - Stainless steel piping accessories
Decorative Patterns used in stainless steel railing, etc. PipIng

Stainless steel twisted pipes & profile Stainless steel casting parts and
pipes forgings
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