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20195 A FE N2 Bk A = HltE
(PER R AR RNATE)

Production 2019 Prc\)lzzrcltoilon Region Growth
millions of tons (2019 vs 2018)
share
China 29.4 56.3% +10.1%
Other Asia 12.8 24.5% -3.7%
Europe 6.8 13.0% -7.9%
USA 2.6 5.0% -7.6%
ROW 5.5 10.5% -2.0
Total 52.2 Mt +5.7%

Source: ISSF

Over half of all the stainless steel produced is made in China
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World Production| World Annual

2019 Growth

N Nickel

300
series

200
series

400
series

Total

millions of tons (2010-2019)

28.7 5.4%
12.8 8.9%
11.3 3.5%
52.9 Mt 5.7%

Source: Pariser

Over half of all the stainless steel produced is in the 300 series
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Chromium is what makes stainless steel “stainless”
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AN B ENEN (ASTM)
o EBEV105%CrHIHESE,
« ZHIEN: BHESTS0% A BEFRAAEIN,

o+ BN AN IGIR ST, SREESTNEARE", A
4,\1Z|§%|:|$

HthrTz.

A stainless steel is an iron-based alloy
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ABEHE SR

- AISI - SEKEH, IEASIEARNREAEIN, ASTMIGRRAISIAEINZFR,
WNType316L, AISI 316 L5 £ AFA,

* UNS numbers -“F—IRIZ R St Unified Numbering System

ASTM F{] SAER ], BMEEXIMNEZJUNSS,
W8T FEE+SIIEY - Lt
S = stainless N = nickel alloys W = welding alloys

(316L HJUNSS S31603; SIEBFEIEAFEN, BHEEHII, T BIUNSSIGREREERRBR) .

*hEGHEUSC (KB SHA—HFAS) . BEFUNS—EL, T0s31603, BLEARE, 2205,
UNSE $31803, [fISC & 522053,

The UNS number is an unique identifier of an alloy



ARHEA T AERNES SN I\ Nicke!

EFTIREEEN (ASTM)
- FEREEYHITRMTERNGE.

v BLEROEHRSEARRTS0%,

v EEREGEENSWERE. Hal: SRR ERT 0%, ERSEBIIIRIEL
gglﬁgﬁ{&ﬁ%, HERPGREE, WEFTABEWE. TUNS SRFECHE T 281
JRREN.

Allo ASTM ASTM
LA

904L  NO0O8904 Nu.:.é A< %*%D
800 N08800 43 33 B A5
825 N0O8825 30 41 Ni .:.é Ni &%

Unlike stainless steel, not all nickel alloys contain chromium



RmHIED T AFRTRS =N I NS

ABEH D R ERIPSH

o BREG{RAAEMAustenitic (300 and 200 series);

o PRI AEBENFerritic (part of the 400 series)

o XWiHA~$53¥Duplex (Austenitic-Ferritic)

o SEGIARAEEIMartensitic (other part of the 400 series)

N

o JTLIERE(Y,A~555XPrecipitation Hardening (part of the 600 series)

(ERARRETHERRGH, AT RARRURADIEEEE)

There are 5 main families of stainless steels

10
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RIS N [ERElS =

=S#%EHigh Toughness {EF4EPoorer Toughness

=3EEMEHigh Ductility BFIE R4 Good Ductility

=iBBE R =Good high temp. strength =i5i8E KLow high temp. strength

VYT Good Weldability BRIEEE M Limited Weldability

R EYEEST4FHigh Formability B BE—R%Z Good Formability

BT BN B (i sensitive Cl -stress corrosion TS lfESensitive to hydrogen embrittlement
=R BiKHigher Thermal Expansion P K K 2K Lower Thermal Expansion
(K& 2L L.ow Thermal Conductivity =52 Higher Thermal Conductivity
FohibHENon-magnetic ERHeL 1 Ferro-Magnetic

The crystal structure gives different properties to the metal

11
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30027 BEGIANEAN
Grade Cr  Ni Mo N C (max) Other
304 19 9 - 0.06 0.08
304H 19 9 - 0.06 0.04-0.10
304L 19 9 - 0.06 0.030
321 18 10 - 0.04 0.08 Ti
347 18 11 - 0.04 0.08 Nb

316L 17 11 2.2 0.06 0.030
317L 18 12 3.2 0.06 0.030

904L 20 25 45 0.04 0.020
Alloy2020 33 3.0 0.04 0.07 Nb, Cu
6%Mo* 19-2018-246.2 0.20 0.020 (Cu)

*Various grades fit into these families

Black = corrosion-resistant  Red = high temperature  Blue = used in both

12
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LS 30w N
Grade Cr Mo N (max) _C (max) Other
409 11 - 0.03 0.03 Ti=6x(C+N)
409NI1* 11 - 0.03 0.03 Ni
430 17 - 0.03 0.12
439 17 - 0.04 0.12 Ti=0.2+4(C+N)

444 18 2.0 0.035 0.025 (Ti+Nb)=0.2+4(C+N)
294 29 40 0.03 0.045 Ti
446 25 - 025 020 -

409NI* - a weldable ferritic-martensitic grade, best known as 3CR12 or 4003. It is not
a true ferritic, has wider applications as it can be welded in thicker sections.

Black = corrosion-resistant  Red = high temperature  Blue = used in both

Most of the tonnage of ferritic SS is for non-industrial applications

13
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200 ZAAEEEN
Grade Cr NI Mo N Mn Other
201L 17 45 - 0.15 6.5
304L 19 9 — 0.06 1.0

NS0 22 125 22 030 50 Nb,V

(Nitronic 50)
L1 15 4.0 - 008 7.5 Cu
L4 155 1.0 - 0.15 9.2 Cu

There are 3 subgroups of 200 series alloys

14
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IR A
(BAEEAHN, FBXRXTEZS TSN, )
Family Example Cr Ni Mo N Other
Lean 2101 215 15 0.3 0.22 Mn
Low alloy 2304 23 45 0.1 0.12
Standard 2205 225 55 3.2 0.17
Superduplex 2507 25 7 4.0 0.28
Hyper 3207 HD 32 7 3.5 0.5 Mn

Duplex SS can be divided into 5 main families

15
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AL A5

RE{EATLH EEK B ES EGR AR IR i S

Hardening mechanism  Heat treat and quench to form Heat to a certain temperature where
martensite, then temper precipitates are formed

e =R ELhE SHRE KHRC60LA L FEREHRCS5LA |, BT EAA AN

How hard? High carbon grades can reach HRC 60+ Little less hardenable, HRC 55+

i S iR e B EMmEEE%sS T304 Mt R4 F=z1r304

corrosion resistance Generally much less than 304 Most grades closer to 304

= MR, WENS, BEEEUE IR EBOE, Bk

Weldability Difficult, the higher the carbon, the Less difficult, but still challenging.

greater the difficulty.

Hardenable grades have challenges in welding

16
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Nickel alloys

Highest
Corrosion
Resistance

Increasing corrosion
resistance

Lowest ‘

Corrosion
Resistance
(10.5% Cr)

Martensitic PH 300 series 200 series Ferritic Duplex

17
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MHRSIRIE - AENIE S ERERM=R

« IJAJEHGeneral (or uniform) corrosion

-« FiEfEHLocalized corrosion
v B pitting / 4ZF& /& Hcrevice corrosion
v W R R stress corrosion cracking
v EREMintergranular
v EB{BJ&Hgalvanic (or dissimilar metal)
v EYIEEMIC (Microbiologically Influenced Corrosion)
v (2, E{$erosion-corrosion

v [Z{HJESS corrosion fatigue

IR DANHIRS, I ETHME R I sE R EREIHSEE, ETrlge R ERIEIHELS],
HEEEIFEMNFIENEGETZ.

20
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EHEE TR

v FEEEEE: SR, PISE, AW, K56, T
SRR, (RRALE;

v SRR RE S, SEMEIRE O EIIEEEEXK;
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At BEYRRIEM~m
© HEmREiahE, REREEAR, BMEER, pem, ppt, ppg;
SENABENA LI E S BT HEBR N T EK,
© RULE, BYMIRAKRAS —YHMESETER,
EZ T, BIXERETHEEMBAIRE, NMeRREESaEiRNENSIRS

SEFEmARERMN (RmFE, ORSF)
© EmLIVEFHEIER, fMENEREm, e SRFN&EERNH,

23
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* JCEHIIBINEREE
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MEE NS

* BEEG,

* RmhEREELIRM

FHREZTREFERBELIE

EETNI7;5TECIP (cleaning in place)E&E3K

T AAZERZS, BIREEER (REEGRIES) | WASERWAES
(BI: 1EMRER) ;
HFRC R EEEIRIE,
JHNREWAER, HIREMEIHSLE,
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- SWEHIIMS,
; ﬂmg%g*o
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FHREZTRE S ENREELE

BRI S it RIE

* [SmafftH4 REEGCECTE2D B8)280]

REMEREERE N A “Clean Cut”

Clean cut surface
Good performance

g5k s

= (3-A) Ra max. 0.8um,

& Ra max. 0.5um roughness,

Alll
I

— Torn, damaged surface

25
Poor performance
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FFERERmR, &

BmiXENLRAASEN (8N

E100°CH (F

-angndl, VS,

- RaE 5N EA=T

L

Modern Brewery using 304L

at

EPHEL SRS,

)

[BIRXpE, BI04

EQMB{ERICFYIR,

X Jtt%%ﬂﬂﬁﬁtaom %ﬁ%/ﬁ%zlw\ﬁﬁ——leS%CrE’JT %*’fn

|V|I|k packaging Ime 304L stamless steel

used extensively 30
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BmifFENLBAERN (&)
. BihEER, FlPH, BEIRE25°C
-0, BEEINT, REINL, BEFEH304L 5550, MNBlI=(ER316L
SEE
B R EF316L AN5ETN
- S BE. PMPH, BEEIRE ~100°C
-0 - EREFIIT (FoER, IR EINES, 1BFE{ER2205 XUEAIETN, 3 904L/ 6%Mo
FRZ% B ECIRANSE N

0

E_‘_: ~
, FPMEPH, EREIRE~60°C

o0

jm |

German meat preparation
plant, counters and bins
are 316L

31
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BamiXEN AR (EN)
- SHRm, B%PH, mEIRE25C
W0, BER, BEEA316L AN, MNERAER2205XEA N
- SHEMm, BRMEPH, &EIEE~100°C
-390, &b, &, BEERERIAEAHN (802507) , E904L/6%Mo
BB EGIARASEAEN,

Soy sauce fermentation tanks,
some with a lower pH and
higher temperature require
the use of high alloyed SS.
Courtesy: Nippon Yakin
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BmiXFNLAARSERE (&)

- FEIERESERENEREE, FIiSESKIANENATERPHA
5N, BEJ)REREGIEEFEEHTEREE,

= Inspecting the blades of the
main meat cutting machine
at a sausage factory.

Blades are a martensitic
(hardenable) SS.

Rest of equipment is 316L. 33
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FRHEMRE (BiEE)

B S

- BXM Ra 0.5 um max. f&[[) (EZ35Y] )
- ZE[F (3-A) Ra 0.8 um max.

1 Smoother surface finish

% Better corrosion resistance

C

o

V)

-

o

O [

< i

0 EN10088 2K _B

Roughness measurements um Ra

001 0.02 0.05 0.1 %.2 0.5 1.0 2.0

Mirror BA 2B No.4 e

Bright Annealed



RmHELD T AFHNHES £ A

FRHEKRE (BiEE)

FERRESGEEIRERI MAYS

Ra 1|J-m } ﬁﬁl_%_l:lﬁl:ll

+ IER20RTF, FERUMNFIHLSE, RE

TNo.4 ZR[E

* JLBRRENMNAREHTEIRIE, M

M ERIEERIATB L,

ZI9(E. =

HPE

N Nickel

FHINo.4 ZRE

REBI WL

EEZERX0.5 umELEYSBREA

Jtim

ZHY

FREFINITWFRE;

B HIERIE

2RI,
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ERmA, @, =Sk ERNRA.

Altb, MYZINIAESE, SFESIFIEXE,, L‘,L&L,zfzté)% ﬁ
2258, g, HENEE, EENE, 5, EMNEFOEE
B e
EALEE szlﬁ@i:'ﬁ':bﬂ:mﬁ'%ﬁip 5 EFIA R mEFRIEK,

KM, EEAEINERBR:
K29 90% YR arizitRE A+l 9304551,
27 5%73 316L.

29 5% mEMPESE, PHIISEEAEMN, LIK 200804005 AE51N,
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BomigsEigit
RN B AR iR (EHEDG)
EEBARSEINE
Design for food contact [Courtesy of Euro Inox]

Dead arms and tight bends can harbour food residues

Careful material selection and design is essential
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ROk E

AWS D18.2 158, BREGMANAEINE NELIRRBINBHFN

SAMPLE NUMBERS

EREEINIRPFSAEESE (ppm)

No.1-10 No.3-50 No.5—-200 No.7 —1000 No.9 — 12500
No.2 — 25 No.4—-100 No.6-500 No.8 — 5000 No.10 - 25000

ZiE: 304LF1316 LI B K B R=INFBIRT
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EZ5 T
*
FERAISEE ASME BPE (BioProcessing sl i
Equipment), M{ENNB RSB EH—LEEK; Bioprocessing

Equipment
BRESRBRIKEME316L, RN

(ANHEAREEFI6%MoBIRBREGIR) LIRS
e BEINEIRT;

M304LEFE T8k,
REELSE~XIUemI I, BEtERia
EatE IR mAC I,
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- ERFEMENGRELE., RIERMFHER, HEERERaANE
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PR, BB RIEREW/EERIGE

- BB RRER S, NinfesHmEIRIER
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+ [EXEIREIBEEERAET3.

dll

0.05 to 0.6umBYSEE
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EfMREIISEZERA S DRSS

Technical Service

ASK THE EXPERTS

Technical Help

Our team of technical experts are on hand to answer your

https://inquiries.nickelinstitute.org/
Find out more =
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WeChat Technical Service
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