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= Thiery Cremailh (Schmolz + Bickenbach)

= Bernard Heritier (ISSF)

= (Clara Herrera (Deutsche Edelstahl Werke)
= Jun Ishikawa (ISSF)

= Marco Massazza (Cogne Acciai Speciali)

= Thomas Pauly (Euro-Inox)

= Luis Peiro (Acerinox)

* International Stainless Steel Forum, Avenue de Tervueren 270, B-1150
Brussels www.worldstainless.org



http://www.worldstainless.org/
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Prof. Dinar Camotim (Instituto Superior Técnico, Lisboa, Portugal)
Prof. Katherine Cashell (Brunel University, London, UK)

Prof. Christelle Gress (Ecole Nationale d’Architecture, Strasbourg,
France)

Prof. Laura Daglio (Politecnico Milano, Italy)

Prof. Helmut Hachul (Fachhochschule Dortmund, Germany)

Prof. Satish Kumar (Indian Institute of Technology, Chennai, India)
Prof. Satoshi Nara (University of Osaka, Japan)

Prof. Esther Real (Universitat Politecnica de Cataluia, Barcelona,
Spain)

Prof. Barbara Rossi (KU Leuven, Belgium)

Prof Antonio Santa-Rita (Universi Lusofona ... Lisboa, Portugal)

Prof. Pedro Vellasco (Universidade do Estado do Rio de Janeiro,
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HRAZMDODRATULUA S
(FEHOEHSA D O—FHATHEE)

SSDA | Website | Country/Region

ISSF worldstainless.org Global inllv IR £
Abinox abinox.org.br Brazil infv] f]
ASSDA assda.asn.au Australia iniv ]
BSSA bssa.org.uk United Kingdom inlv ]
Cedinox cedinox.es Spain

Centro Inox centroinox.it Italy £

IMINOX iminox.org.mx Mexico Gn
ISER edelstahl-rostfrei.de Germany in}l £

ISSDA stainlessindia.org India don
JSSA jssa.gr.jp Japan

KOSA kosa.or.kr Korea iniv] f



https://www.linkedin.com/company/sassda?trk=top_nav_home
https://www.linkedin.com/company/sassda?trk=top_nav_home
https://www.linkedin.com/company/sassda?trk=top_nav_home

HRAZMDODRATULUA S
(FHOEHSA D O—FHATHEE)

SSDA____| Website ____| Country/Region

NZSSDA nzssda.org.nz New Zealand v £
PASDER turkpasder.com Turkey

SASSDA sassda.co.za South Africa inivl £
SSINA ssina.com North America

CSSC cssc.org.cn China

SSN stalenierdzewne.pl Poland 0

Swiss Inox  swissinox.ch Switzerland

TSSDA tssda.org Thailand £

USSA ussa.su Russia

ICDA icdacr.com Global infly
IMOA imoa.info Global inf{v)
Nickel nickelinstitute.org Global ink¥
Institute

*Stainless Steel Development Association



https://www.facebook.com/NZSSDA/
https://www.facebook.com/southernafricastainlesssteeldevelopmentassociation
https://twitter.com/sassda_sa
https://www.linkedin.com/company/sassda?trk=top_nav_home
https://www.facebook.com/TSSDA.stainless/
https://twitter.com/sassda_sa
https://www.linkedin.com/company/sassda?trk=top_nav_home
https://twitter.com/sassda_sa
https://www.linkedin.com/company/sassda?trk=top_nav_home

HRAZSMWDRATULRABE
(IRE DM S 0 O—FHATEE)

SSDA | Website | Country/Region

Construiracier  construiracier.fr/tout-sur- France infv &R f)
lacier/les-aciers-inoxydables/

Team Stainless  Stainlessconstruction.com Global

Stainless Steel issftraining.org Global
Training Portal
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=& 30m
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Andy Scott: The Kelpies(7 JLE—X=FE DEEZ D LIEK) 12

Andy Scott:T{IDKEZILE—XDA)CHIL-avETrRCOBEVOE=MUEROHRE R
ot EZDAV T ERICHENLERZNOTELREICBIT2EDORE., BELUNRY
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5 102m
EkE ¢ 18m

BEE:
2400*.,

BEE:
19584

EZEt: A. Waterkeyn B ZR: A. and J. Polak (7RIS L )34

FrSVLI, 19585 DT 1y FHEOT=HICBIESNT=, IDDIREIL, D EUHERIEFORREL 650
EDRESTRIEL TS, 2004F M 52006 FF TITHONI-3FFEDBL TIE, HELIFILI=7 LEITRTY
LRBICE#ESNT= KONNIE, 7FEV LZRM TR P LEEVEREL TS, SETIE. PO LT
JayEILDFEBRAAFRDOUVEDITHALGNTLNS,
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8% 514 E. Saarinen Engineer: H. Bandel: Gateway Arch
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Sir Anish Kapoor: Cloud Gate (V5 K45—)78

H59F -HF—pk IZEEDEZEZR Anish KapoorD K EIZH T AEADHNRBIERTH D, COEZ110T
BRAREOBREVIIEEMEDRATUVLAERA#SEALGRESN, DHhTd0FREERE I FHLESSIZED
EBEXMLBLTULS, B2 ft.O7—FIFEEYVOTFTICEON-MEBEDOEEADIFAIELGZ-TEY . BAEFE
BEYDOBEDISLGFRAZMHO-T,. BRAGAENBEDENMLEESNEDERSENTES, BiEKEE
EF—JLLEERBREMEICDBDLDTIIEHRAZRKETHS,
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Anilore Banon: Les Braves (B &)

CDERRERIETS X, Normandy (/LT «) DSt. Laurent—sur—Mer$t 28 HOmaha Beach
(FAR/NE—F)ERIThBBREICHREBIN, D-ToELTHIONS19445F6 68, /ILIVT4
DBETHEL-ETZRR2TILDTHD, /LT T4 LEOREIZEHE20045FE6 A5H
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Jaume Plensa: Mirror [ and II(§§ I & II) 1213

CDEROERMAETNIRETH D, 20D ANVELRH-HEKED ., FLEERFEEZITOTLSELSICAEN
WELTWS, Z1RLDIRIEAMENRESEWNZhEDEZ PEEZRMT H51TEETRLTIND, 2D0DEDH
[CIZRPENI->TEREICISMITHDICHREZEMAHD. AMBEITFTSETE. PEE. XJIYE. BV
RFy—EE. ANDSAEE. BERE. STVBRLUALTENMNDSDDXFTHELNTWS, EEIXCORES LY
THENEE ., F-SJVEELERKELEXIEEOBRORDHEBIZR-TIDEEZ TS,
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Louise Bourgeois: Maman (<) 14

COEBEVDZANIITIUIIRADPLICRONSEENGEFEERAL TS, GEHSELTON ? E
HIZEFICENEITERPOERIIBETHY . HEKIFEET. B<. EigA{. DEELE/IE. SENT.
LR T, BT, |MTIEIES T, CENNWT, DO LS ICRISIIDFEEE o=, F-REFT. 8%
FET. AZRBRIOHAISIBIAB A -BRICEZ LGN ETHEE R EMETO TN, |
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Eila Hiltunen: Sibelius Monument (/A1 X EE S MR) 15

425K Helsinki( N LY F) DR D RBBERIZTAVTURDIEBMR IO v - IRNYD XZE TN
TW3, EEARHN2 D CDORIMERITINATAIVA PR D LS55 HITBEST1-600K%B 25X
TULAETELSNTILNS
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12m X 17m X 16m
B

20104

Monica Bonvicini: Hun Ligger ({&1=4>5%c1¥) 16

KENS12MIZEHET DA RAA-FRS - /O R(ZEEL-AV D) — DTS5 Ir— AL EICES N,
T4AILFDFICENSEBEANGEEMTHS, CORZTIERDEIZIZEHLETEDE_ETHERL .,
KEEZDERALGRENSDRFICIYRLGIEBERLENTES,
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Sir Anish Kapoor: Turning the world upside down

(HFRZEHIFEZ) V7

CHDARATIULVADEGRIETESSm, ERESMTIIIL YL LT 2R ER(ICREESE. TILYLLD
BL58HmELTORMMNEEMERLTLNS,
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7
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OImx18mx7m

EEF
19904

Jon Gunnar Arnason: Sun Voyager (KBBADRA o ¢—) 18

AKBADRAOy—IIRKEBEDA—F ., F)—LR—+THS. KERNICEKR—MIRXRERDOTIBDOFHLE %,
FEOE. ESHLUVBHEEALTLS, CORZERIIT A RATUR, Reykjavik(LLF+E YD) D
INMZHBBERRLDSabrautZHRBSNTLVS,
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Robin Wight: Fantasywire (D722 —"J) ({7 —) 19

HEDREZIFRRobin WightZHIZ ICEINT-ATULRAE D AN —TRICRHINT-IXKBNREARRMEZIEA.
RIZEFE-T, —REFICTBEVWTWAESI G M FIVIENARZHEYHL TS, REKIXBRTE. Trentham Gardens
(FLVB L H—TFT X)) IO DEREBRRLTINS,
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Joana Vasconcelos: Marylin (1J1)>/) 21

T)IUNEHEEFDEEF>THELONIZILA VM1 BRDIERNAE—IL-H U IILDRELTINS, KDL EEARGZED2D0
HAMS URILTHDERENIE—IL-H U ILEDBWNBLESHELWNBEE RN TELHSER I ROUAESHETICH ITHLELLE
NEEEZTRLTWND, EHMICKEOREMAEZRTHBEM I FE->THEBEESTROONIEZEILAVADRETHSHE K%/
AE—IL-H oA IEBRTAETIEEO —EAE—REMNGEEASHNAE FHERTIEDRAEETELTLNS, > T. RE
SNE=MRIIEHEOZEHOBEEXERIEL, HESFEORIEICKSEHEOEEMEIREZE TS 521D ELEH-TLNVS,
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Architect Jaime Latapi Lopez:
Cristo de Chiapas (F7/\X M
XI)RR) 0
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Jeff Koons: Sacred Heart
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Gil Bruvel: Dichotomy (Z %) 23
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David Cerny: Metamorphosis (Z#4) 24

COBEYIIMENICEERT HRED7TODEBTHEMIN., COOEHUYINI=LOGEROBRMSMESNTLNS,
HATOVSLNZOEEYITIEBHAEN-E—F—ZFIHEL. BHIN R EBOEGMNIEEEAHL TS,
BE—F—IZT4—ENR\YI - RV FNFIHN, ERANECICHEMNEAVE1—3—NEHEETEDSLSITH->TLSD TR
DEFHIBMEDLEMNITU T LEENETHEYIAD D LSITHE-TLVS,

COEMEIFAA—RVNENLTHEEE SN HEILTEY ., R OFRARGE—HMELTHER T FLOE1—2—FRYADRIKD
{E G DI RRITGE— B ETE > TLND,

RN ELKSAT DA )—325 - E T A4 [Fwww.metalmorphosis tvCRAZEMTES,



http://www.metalmorphosis.tv/
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RES .
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&K 11.5m
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2015

Linda Bakke (YJ > & -/8v%) : The Big Elk (A5THh) %

The Big EIk (NS P Hh) LBTIHENFFEIX, /LD —AER., Linda Bakkelz &k YEEEtEHh, /I —D0slo (AR
A) &Trondheim (FAY FAnA L) EWS O DR RAIZHT-5Stor-Elvdal E WS HETIZHBBjerda (E3A7) H—EX
IYTFDEIV=Y I IT)TFICRESATWS, CcOTVFT—7I1E, BEDELEETTEL, FSAN—DOEKES| EHIT,
CCTHRRZLEY, APLYFHLEYTHILTEFZRESE,. 2FVEEROREMEZEOLIEMNTHRESNEL:,

The Big Elki%. BiEMICHT HIEHMEZLX L TS L KIS, EBOH-Go VRV ELE T, BETTHS. Sperebanken

Hedmark artic& % &. $I4EEIE2005%7 0—=% (207,000—A) TH-of=&LVS,
http://lindabakke. webs. com/sculptureskulptur. htm



http://lindabakke.webs.com/sculptureskulptur.htm
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Chen Zhen (P%f&Z) : La danse de la fontaine émergente (HE/KHSHIRT Z4 2 R)2%

COEKIE, PERITVAAMERICEKYRHSNATEY., BEOREZEAT LS IR ZE SR YVEBEDOLSITHREH ST
W5, COEDAITERL=O. AEBICKATRNATNS ENFNE, COEKIEZIDDNN—IYNLLEHREINTWNS, FERL
BRERYOEN, BAKEEDENSHBEL, MZEBIHFFARBEINATWNS, EBHL2ER., 3BEHD/A— K, %S
ROABEFHRRBE SN TS, ASBICIEMESAZKATNATEY ., BEICESA PPy TEhTWS, COEKIZ19994F (/1
JmkYREISh, 20068286BIZEALT=c —A. COERIZ2000FIZHALE=A, BEEEFTEROR Yy FE2HERLTH
U, BOEFETHRBMEETH>Xu NinKIZKk V5| EZRANTERSE SN, COEKOHEE. 1,20052—0DKFE(E, /8
., 725 VAXIEEIZKYEDLNT-,

HEE : Wikipediad & U https://www. parisladouce. com/2013/03/par i s—1a-danse-de—1a—fontaine-emergente. html



https://www.parisladouce.com/2013/03/paris-la-danse-de-la-fontaine-emergente.html
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Frank Gehry (Z725>% - 5#—1)—) : The golden fish (&E®BDHA) 7

IN-EvHIR- F=)LE. OZHRES IR F-HELI-EADA YDA BTHD. AERATULRZHH
ELTWLWS, &6 (@) ITFBSN-ATYLAMIE, hEORELICKYESE, TOBOREEFH. X
BOBEICKY., TOEEZEA., COBXRERBOA—FH_v I LGEELEZRAL TS,
AEAN—Z=%BETINL-EVvIR - F=ILEMRThEZDEREDOAIE, 1992F(CHAESAIz/NILERF - F
JUEY I DRFHAICERH SN, £, ChIEBBKRTLTHLIRTIL - T—VEFIVEYY -7
)—FHHEDBRBEZRCEERRO7——FELTOREELFE>TWS, /Nt OrminBEERICHSL
T. XPBSh, RVHEW - FBYLS VO FY—ITH 5.

http://www. barcelonatur i sme. com/wv3/en/page/1232/peix—fish-frank-gehry. html



http://www.barcelonaturisme.com/wv3/en/page/1232/peix-fish-frank-gehry.html
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Zhan Wang (BBZE) + Atelier Deshaus: Blossom Pavilion
(fED/REVYA ) 28

ZDFATY FORA—FE, Zhan WangKAHY19954 & Y B Y $1 A T = 1-Rockery (B) ¥
J—XEWSRARTFULRABATH o=, Atelier Deshaus (Z FU T - F/AvHR) [, AvY

Y - H—TFTOEETIELENREVAVORBEICHIT,. ChbDE-BEZBER#E L=, 64D
HEVWVEBRODAEIZ, HE LT, LICEENEMME-BIEZERLTWS, SETLIFORNT
AT, RVEFEEENICHENLRE TELEL., SUVFLICRESATEY., B85 0S5#
BEEAL TS,

https://www. archdai ly. com/792211/blossom—pavil ion-atelier-
deshaus/5799b693e58ece81bd00004a—b [ossom—pavi | ion-atel i er—deshaus—photo



https://www.archdaily.com/792211/blossom-pavilion-atelier-deshaus/5799b693e58ece81bd00004a-blossom-pavilion-atelier-deshaus-photo
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Martin Debenham (RILF 41> * TRF L) : mermaid 3 (AF) 2

EEDOHRAKREZIZE. Martin DevenhamlE, 273 O—ELBRICAVARANATINE=RTUOLR D4 ¥ —
[Tk BRBEFHEL TS, BEOTREEZF OMBEANT., TR Ch, HIF, BEICKIRESH
WG BET. BANEERODDAv—7—ralL oy >arEREITTLS,

SHTDBED LS ICRZ BN, BHOEETEABTAICEHEESATNS, BRBEICBRINE., XB
DT TOREIZEY., TASITHSENLEYETEESES, COPITIE, 74 v—TRIToh=H5A
AN, 2AVDERSHMICHIBEDLIZCES-THY., FICTHEXRFHLESLHRFEZELTNS, T4 V—0D#EY
BRI, TEOBEOHBELERBELTEY. TORNISIARDT—ILEIZHE LTINS,

https://mymodernmet. com/wire—-sculptures—martin—-debenham/



https://mymodernmet.com/wire-sculptures-martin-debenham/

Robert Gahr: Surge (X&) 30
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REISZT:

M
HrEE
EBATULR
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INRIL3RL
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RES:
532.1m

Ralfonso Karo: #1 Kinetic Wind Sculpture (Ej{E.D %) 3’

25BDF AN EVREDATULARDERZSN, BRIT/N\SVAZRY, BOHT
BROBEET D ETAERBICIEIZZEI)YI@A 517),




RESA: - BE
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A
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EE:
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Sun Hyuk Kim: Forgotten Memory (G b T-501{E)32 33

Sun-Hyuk Kim (X, BERDO P DERTIROBIINSABDORIEDAVREL—30% 2 4=, K RDARIZEONSHREEDBLTEY., A

FEEMDNAT)IRERBLTND, KEBRATULATHEONT=Z(X. BEEOME. EBOLRWVART—O. BHhDLEDEEICHA DK
HEIZTHDATOSBRFERBTELTLNS, FLDI=IYRMIFERIZ. HERIEBHREEFRETHIENTED, ThnlE, fixEzRL TS,
=B, EELARIZEIETOoNY ., REPEELB 5T NRSFERET S, LHOLELSS, COMBAAEANEELEU DT, SHIZAM

DRBRIIBEATIEZTELLTVAIEETVRIT, FATRD LS,
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http://www.worldstainless.org/applications/art
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http://www.worldstainless.org/applications/art
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Product Temperature Rise, | Solar Reflective
atC (F) Index
Stainless Steel, bare 27 (48 F) 39-60
Galvanized steel, bare _ 30 (55 F) 46
Aluminum, bare 27 (48 F) o6
Any metal, white coating 9(16 F) 107
Clay tile, red 32 (5 8F) 36
Concrete tile, red 39 (71 F) 17
Concrete tile, white 12 (21 F) a0
Asphalt, generic white 36 (64 F) 26
Asphalt, generic black 46 (82 F) 1
Wood shingle, brown | 37 (67 F) 22
Wood shingle, white | 6(10F) 106
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0. Wallinder and C. Leygraf ASTM Special Technical Publication N° 1421,
€ QOutdoor Atmospheric Corrosion » pp 185-199
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www.unfccc.int/resource/docs/tp/tp0199.pdf

https://www.ipcc.ch/

https://www.novethic.fr/actualite/environnement/biodiversite/isr-rse/le-
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protection-at-cromer-uk/

8.  Bayonne breakwater http://stainlesssteelrebar.org/applications/bayonne-
breakwater/
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10. Tsunami-proof floodgates Japan (NSSC presentation)
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chel

Tammeroski floodgate
http://www.pratiwisteel.com/news/view/20110708090600/Outokumpu
-Duplex-Stainless-Steel-For-Sluice-And-Flood-Gates-Structures-In-
Finland.html https://www.pontek.fi/in-english

Monaco
https://www.cedinox.es/opencms901/export/sites/cedinox/.galleries/pu
blicaciones-tecnicas/Extension-en-mer-de-Monaco.pdf

Garda Damme floodgate, Goteborg
https://www.outokumpu.com/en/choose-stainless/2016/floodgates-to-
fight-rising-sea-levels

https://coastal-environments.weebly.com/landforms-and-
processes.html
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10.
11.
12.
13.

14.
15.
16.

FESEYAL

http://worldstainless. org/
Eﬁg http://www. hablaki Ins. com/the-brick—industry/the-brick-market/

http://wiki. answers. com/Q/What _is the weight of a red clay brick in Kilograms

CEM bureau https://cembureau. eu/cement-101/key—facts—figures/

(a) https://www. wor |dsteel.org/ (b) www.globalcastingmagazine. com
http://www. fao. org/faostat/en/#tdata/FO

https://www. plasticseurope. org/en/resources/market—data

(a) _http://www. glassforeurope. com/en/industry/global-market-structure. php
(b) https://www. statista. com/statistics/609964/flat-glass-market-key—info-
globally-projection/

http://www. wor Id-aluminium. org/statistics/primary—aluminium-production/
http://wor |ldstainless. org/statistics/crude steel production
http://www. wi thbotheyesopen. com/

http://www. ssina. com/overview/markets. html

http://www—mdp. eng. cam. ac. uk/web/ | ibrary/enginfo/cueddatabooks/materials. pdf

http://www. nickel institute. org/”/Media/Files/Technicalliterature/Capabilitiesan

dLimitationsofArchitecturalMetalsandMetalsforCorrosionResistancel 1405/a . pdf

http://www. aperam. com/

Wikipedia

https://european—-aluminium. eu/media/1310/en-metals—for-buildings—essential-
ful ly-recyclable. pdf
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http://worldstainless.org/
http://www.hablakilns.com/the-brick-industry/the-brick-market/
http://wiki.answers.com/Q/What_is_the_weight_of_a_red_clay_brick_in_Kilograms
https://cembureau.eu/cement-101/key-facts-figures/
https://www.worldsteel.org/
http://www.globalcastingmagazine.com/
http://www.fao.org/faostat/en/#data/FO
https://www.plasticseurope.org/en/resources/market-data
http://www.glassforeurope.com/en/industry/global-market-structure.php
https://www.statista.com/statistics/609964/flat-glass-market-key-info-globally-projection/
http://www.world-aluminium.org/statistics/primary-aluminium-production/
http://worldstainless.org/statistics/crude_steel_production
http://www.withbotheyesopen.com/
http://www.ssina.com/overview/markets.html
http://www-mdp.eng.cam.ac.uk/web/library/enginfo/cueddatabooks/materials.pdf
http://www.nickelinstitute.org/%7E/Media/Files/TechnicalLiterature/CapabilitiesandLimitationsofArchitecturalMetalsandMetalsforCorrosionResistanceI_14057a_.pdf
http://www.nace.org/Publications/Cost-of-Corrosion-Study/
http://www.nace.org/Publications/Cost-of-Corrosion-Study/
https://european-aluminium.eu/media/1310/en-metals-for-buildings-essential-fully-recyclable.pdf
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18.

19.

20.
21.

22.

FESEYTMMERS)

US Federal Highway administration reports FHWA-RD-01-156 and 157
WWW. corrosioncost. com

a) https://www. toureiffel.paris/en b) http://corrosion-
doctors. org/Landmarks/Eiffel. htm

a) http://en.wikipedia.org/wiki/Chrysler Building b)
https://www. nickelinstitute.org/library/?opt perpage=20&opt layout=grid&searchTerm=1

1023&page=1
http://goldengatebridge. org/research/facts. php#lronworkersPainters

https://www. wor Idstainless. org/files/issf/non—-image—
files/PDF/Structural/Stonecutters Bridge Towers. pdf

http://www. wor Idstainless. org/Files/issf/non-image-
files/PDF/ISSF Stainless Steel in Figures 2019 English public version. pdf
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http://www.corrosioncost.com/
http://www.tour-eiffel.net/
http://corrosion-doctors.org/Landmarks/Eiffel.htm
http://en.wikipedia.org/wiki/Chrysler_Building
https://www.nickelinstitute.org/library/?opt_perpage=20&opt_layout=grid&searchTerm=11023&page=1
http://goldengatebridge.org/research/facts.php#IronworkersPainters
ftp://issf@78.129.166.137/issf/non-image-files/PDF/Structural/Stonecutters_Bridge_Towers.pdf
http://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSF_Stainless_Steel_in_Figures_2019_English_public_version.pdf
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UNS Wt% Wt% Wt% Wt% | Wt%

4003 S40977 0,02 115 05 - ; 25 - FEEORE

4016 430 0,04 165 - - . EMNEHE

4509 S43932 0,02 18 _ i NbTi PEEDER & RKEERSE—LIELIEEEH LIS
4510 439 002 17 - i Ti $hTH ¥

4521 444 002 17,8 - 2,1 Ti ERNEETIS

4301 304 004 18,1 81 - - BEMNBA-BEOIEXMEOERMONA - 5
4307 304L 002 181 81 - . %

4306  304L 002 182 10,1 - ;

4401 316 004 172 101 2,1 - HISESNHSEBMOHR., BEhE, FES
4404  316L 0,02 172 101 2,1 - h-TEMFORE., FEIMESENHEL
4571 316Ti 0,04 16,8 109 21  Ti s HiE R THER

4529 N0O8926 0,01 20,5 24,8 6,5 N, Cu FURILRERT—IL
4547 0,01 20,0 18,0 6,1 N, Cu
S31254
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10.

11.
12.
13.

SZY A~ (1/2)

https://www.worldstainless.org/Files/issf/non—image—files/PDF/TheStainlessSteelFamily.pdf

http://www.outokumpu.com/en/stainless—steel/about—stainless—steel/stainless—steel—
types/pages/default.aspx

D. Peckner Handbook of Stainless Steels Hardcover — June, 1977 ISBN—-13: 978—-0070491472 ISBN-
10: 007049147X

http://www.imoa.info/download files/stainless—steel/Austenitics.pdf

New < 200 series steels »: An opportunity or a threat to the image of stainless steel?
https://www.worldstainless.org/Files/issf/non—image—
files/PDF/ISSFNew200seriessteelsAnopportunityorathreat EN.pdf

The ferritic solution https://www.worldstainless.org/Files/issf/non—image—
files/PDF/ISSF The Ferritic Solution Japanese.pdf

Martensitic stainless steels https://www.worldstainless.org/Files/issf/non—image—
files/PDF/ISSF Martensitic Stainless Steels.pdf

Duplex stainless steels: https://www.imoa.info/molybdenum—uses/molybdenum—grade—stainless—
steels/architecture/structural-duplex—stainless.php?d=1

https://www.nickelinstitute.org/” /Media/Files/Technicalliterature/CapabilitiesandLimitationsofArchi

tecturalMetalsandMetalsforCorrosionResistancel 14057a .pdf

http://www.worldstainless.org/Files/issf/non—image—
files/PDF/Euro Inox/Tables TechnicalProperties EN.pdf

http://www.imoa.info/download files/stainless—steel/2014-8-Specification—and—Guideline—list.pdf
http://www.bssa.org.uk/topics.php?article=370&featured=1

http://www.worldstainless.org/what is stainless steel/standards
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http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=D.+Peckner&search-alias=books&text=D.+Peckner&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=D.+Peckner&search-alias=books&text=D.+Peckner&sort=relevancerank
http://www.imoa.info/download_files/stainless-steel/Austenitics.pdf
http://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSFNew200seriessteelsAnopportunityorathreat_EN.pdf
http://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSF_The_Ferritic_Solution_Japanese.pdf
http://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSF_Martensitic_Stainless_Steels.pdf
https://www.imoa.info/molybdenum-uses/molybdenum-grade-stainless-steels/architecture/structural-duplex-stainless.php?d=1
https://www.nickelinstitute.org/%7E/Media/Files/TechnicalLiterature/CapabilitiesandLimitationsofArchitecturalMetalsandMetalsforCorrosionResistanceI_14057a_.pdf
http://www.worldstainless.org/Files/issf/non-image-files/PDF/Euro_Inox/Tables_TechnicalProperties_EN.pdf
http://www.imoa.info/download_files/stainless-steel/2014-8-Specification-and-Guideline-list.pdf
http://www.bssa.org.uk/topics.php?article=370&featured=1
http://www.worldstainless.org/what_is_stainless_steel/standards

14.

15.

16.

17.

18.

19.

SEZY 4 bk (2/2)

Chemical composition of stainless steel flat products for general purposes to EN 10088-2:
http://www.bssa.org.uk/topics.php?article=44

Chemical composition of stainless steel long products for general purposes to EN 10088-3:
http://www.bssa.org.uk/topics.php?article=46

EN 10088-4:2009 Stainless steels. Technical delivery conditions for sheet/plate and strip of
corrosion resisting steels for construction purposes www.worldstainless.org/Files/issf/non—image—

files/PDF/Euro Inox/EN10088-4 EN.pdf

Stainless steel flat products for building — the grades in EN 10088—4 explained:
httpq://www.worldstainless.org/Files/issf/non—image—files/PDF/Euro Inox/EN10088-4 EN.pdf

EN 10088-5: 2009 Stainless steels. Technical delivery conditions for bars, rods, wire, sections and
bright products of corrosion resisting steels for construction purposes.

ISSF publication K Stainless steel in Figures »: https://www.worldstainless.org/Files/issf/non—
image—files/PDF/ISSF _Stainless Steel in_Figures 2019 English_public_version.pdf
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http://www.bssa.org.uk/topics.php?article=44
http://www.bssa.org.uk/topics.php?article=46
http://www.worldstainless.org/Files/issf/non-image-files/PDF/Euro_Inox/EN10088-4_EN.pdf
http://www.worldstainless.org/Files/issf/non-image-files/PDF/Euro_Inox/EN10088-4_EN.pdf
http://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSF_Stainless_Steel_in_Figures_2019_English_public_version.pdf
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ATULASHTE PREN
ENFRHE AISIIR#&

1.4003 - 10.5-12.5
1.4016 430 16.0 - 18.0
1.4301 304 17.5-20.8
1.4311 304LN  19.4-23.0
1.4401/4 316/L  23.1-28.5
1.4406 316LN  25.0-30.3
1.4439 317L  31.6-38.5
1.4539 - 32.2-39.9
1.4362 23.1-29.2
1.4462 30.8 —38.1
1.4410 40
1.4501 40
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ER SR FLB F 4 ;B E : Critical Pitting Resistance Temperature (CPT)
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https://www.worldstainless.org/Files/issf/Education/Japanese/Module_09_Joining_and_Fabricatin_of_Stainless_Steels_jp.pdf
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https://www.worldstainless.org/Files/issf/Education/Japanese/Module_04_What_are_stainless_steels_jp.pdf
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https://www.worldstainless.org/Files/issf/Education/Japanese/Module_04_What_are_stainless_steels_jp.pdf
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S A2 R D 7%

IRIEZ (F1+F2+F3) TSN ST B R 2 (CRF=
F1+F2+F3) Taf4ih

F1 : BKFEFITMEIRIZES. BIEYMIA O ~DRE

527

F2 . “RIEBE~ADRETVY

F3 : EFRAERFEIIBERICKLIRFADRET Y
XhnFRIZEKY . THE %% (CRF) KYTE ZF & (CRC)
ZIRTE
ATV AR R FHK(CRC) I~VIZ5 48
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FA:1.

B &% (CRF=F1+F2+F3) O AI5E

F1 BAKFELIIBEEICEIELYMIAORESV)

F: M=BEMODERH S=REEAEANSERN D IEH

1

N EESNI-IRIE

RENDEWNIRY
M>10kmorS>0.1km

REANDHRBYDIRY
1km<M<10kmor0.01km<S<0.1km

READEIWNIRY
0.25km<M<1kmorS<0.01km

ZBEANDIFEBISHLWRY
PRKEENMDO NI RIL, FEEFEMICIYBRKEENFLAFTNH IV

READIFEEICEIRY
M < 0.25 km
NEWIOE| & F23 =
NILNBREEE

RENDIEEICENNIRY

M <0.25 km

RILFHIL ARAY DSV RDKBFERE.
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H5. BN EEIF CTEENDEIEMBE LN RILDSISLERDREBICEELTLNS, ZEIEHBEED
L& XSO 9225IZHRE D AETHIE T S EMTES,

0 RENDEWNIRY
EHETE <10 pg/m?3
5 REANDPLEDYRY
F458 10-90 pg/m?
10 REANDEWNWRY

EHETE 90— 250 pg/m3

F3 RFAEFIIBRMICLEEFADRETVI(BLFL+F2=0%5 F3=0L£7353)

0 MICKDRFE~NTEICRE

-2 BHEDERFAENHD

-7 MICEDEFLR/EDRFTELEN
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x A.2: T Z#k (Corrosion Resistance Class : CRC)

Mt B {%%L :Corrosion Resistance Factor (CRF) | THEBZE#) : Corrosion Resistance Class (CRC)
CRF=1 |
0=CRF>-7 [l
-7 2 CRF >-15 1]
-15 > CRF =2-20 IV
CRF <-20 Vv
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(A) BRE(EESE

WA S O BEREE - (LHACE O RECHK R
1

BLARIL ( BFEELY 1.6~16.0km DHhig ) **

3 HLARJL ( BEKXY 30m~1.6km ODihis )

4  JLRIL ( BFEELY 30mUT DHhiE )

5 EERHE K ( BTERRORET Hithig ) *

8 BFEHE b ( HiEMISRRCRLSRENT St )
10 EEFERHE & ( EESSEKICEMAT Hitig ) *

* BENICSEVWERRRICHAERTI . EMDOBERY (M MESRL TS,
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(B) =EEPCELGEHLLFIEE

ABHSDIEE - (LERMDOEBL AL

0 Bt IArohEBRESNT | REBREOE LN FRAISNEU i

0 3B, ARMICKEBLEOEEHIEFIORED GBS EITEERHEFIMN
FERINTLVEL VIS

1 BRIELANJL (DA EELY 10m~1.0km Fl-[E 3~60REET) **
2 BLARIL ( DEELY 10~500m Ff-lE 2~34FEFET ) **
3 LA ( DEEKY 3~100m Ff-lE 1~22FEET ) **
4 SLAIL ( DEELY 2~50m Ff=lE 1~3BET ) * **
* BEMNICEWEBRREICHAEATY . EMDBERE YA S HEL TS,
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BEEEREIEENBENEEL LT
BRI LT EMBEL L (P EREMEE.3umELT (Ra)
KEMEE 03 < Ra = 0.5um
KEHME 05 < Ra = 1.0um
KREME 1.0um < Ra
KENHWN—TEBON-ERELIIRESN TGV ERIREE ***
KFEGFRARE
KEARELGDHERELHDRE

ik ERFICIEE . KRBEENHIEEIXIEMADBRE YA MESHEL TS0,
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https://www.worldstainless.org/Files/issf/non-image-files/PDF/Euro_Inox/RoughnessMeasurement_EN.pdf
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https://www.worldstainless.org/Files/issf/Education/Japanese/Module_08_Surface_Finishes_jp.pdf
https://www.worldstainless.org/Files/issf/Education/Japanese/Module_08_Surface_Finishes_jp.pdf
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0~2 Type 304 /304L
3 Type 316 / 316L or 444
4 Type 317L F=IXZN U LDMIT=FEERBICEN-SHENHERINFET

st ZHRATULRAMGEERBICEVHRMEZ RI HFHRRMIDVETY
4462, 317LMN, 904L, super duplex, super ferritic, 6% Mo super Austenitic...
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https://www.worldstainless.org/Files/issf/Education/Japanese/Module_11_Sustainability_jp.pdf
https://www.worldstainless.org/Files/issf/Education/Japanese/Module_11_Sustainability_jp.pdf
https://www.worldstainless.org/Files/issf/Education/Japanese/Module_11_Sustainability_jp.pdf
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https://www.worldstainless.org/Files/issf/Education/Japanese/Module_02_Stainless_Steel_Applications_architecture_jp.pdf
https://www.worldstainless.org/Files/issf/Education/Japanese/Module_01_Stainless_Steel_in_Art_jp
https://www.worldstainless.org/Files/issf/Education/Japanese/Module_01_Stainless_Steel_in_Art_jp

5.5F1) 05

An excellent course on corrosion. Please look at chapters 7 (Galvanic Corrosion), 8 (intergranular
corrosion), 11 (crevice corrosion) 12 (pitting) 14 (Stress corrosion cracking) and 15 (stress corrosion
cracking of stainless steels) Original source: http://corrosion. kaist.ac.kr Dowloads avaialble from:
http://www. wor |dstainless. org/Files/issf/Education_references/Zrefs_on_corrosion. zip

Some basics on corrosion from NACE http://corrosion-doctors. org/Corrosion-History/Course. htm#Scope

An online course on corrosion http://www. corrosionclinic. com/corrosion_online lectures/ME303L10. HTM#top
Information on electrochemical testing http://mee-inc.com/esca. html

Ugitech: private communication

BSSA (British Stainless Steel Association) website ” Calculation of pitting resistance equivalent numbers
(PREN)”  http://www. bssa. org. uk/topics. php?article=111

On Pitting corrosion
https://kb. osu. edu/dspace/bitstream/handle/1811/45442/Franke |G _JournalElectrochemicalSociety 1998 v145n6 p2
186-2198. pdf?sequence=1

http://www. imoa. info/download files/stainless—steel/Duplex Stainless Steel 3rd Edition. pdf
http://www. imoa. info/molybdenum-uses/mol|ybdenum-grade-stainless—steels/steel-grades. php

a ) J. McGray and G Gedge: EN1993-1-4 Annex 4 and service experience of real structures Paper presented
at the Duplex Deminar and Summit 2016 b) http://www. imoa. info/download files/stainless—
steel/IMOA_Houska-Selecting Stainless_Steel for_Optimum_Performance. pdf

http://en.wikipedia. org/wiki/Galvanic_corrosion

http://www. bssa. org. uk/topics. php?article=668

http://www. stainless—steel-wor|d. net/pdf/SSW_0812_duplex. pdf

http://www. outokumpu. com/en/stainless—steel/grades/duplex/Pages/default. aspx

http://www. aperam. com/uploads/stainlesseurope/TechnicalPublications/Duplex_Maastricht EN-22p-7064Ko. pdf
http://www. bssa. org. uk/topics. php?article=606

a) Chemical composition of stainless steel flat products for general purposes to EN 10088-2:
http://www. bssa. org. uk/topics. php?article=44 b)Chemical composition of stainless steel long products for
general purposes to EN 10088-3: http://www. bssa. org. uk/topics. php?article=46
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http://corrosion.kaist.ac.kr/
http://www.worldstainless.org/Files/issf/Education_references/Zrefs_on_corrosion.zip
http://corrosion-doctors.org/Corrosion-History/Course.htm#Scope
http://www.corrosionclinic.com/corrosion_online_lectures/ME303L10.HTM#top
http://mee-inc.com/esca.html
http://www.bssa.org.uk/topics.php?article=111
https://kb.osu.edu/dspace/bitstream/handle/1811/45442/FrankelG_JournalElectrochemicalSociety_1998_v145n6_p2186-2198.pdf?sequence=1
http://www.imoa.info/download_files/stainless-steel/Duplex_Stainless_Steel_3rd_Edition.pdf
http://www.imoa.info/molybdenum-uses/molybdenum-grade-stainless-steels/steel-grades.php
http://www.imoa.info/download_files/stainless-steel/IMOA_Houska-Selecting_Stainless_Steel_for_Optimum_Performance.pdf
http://en.wikipedia.org/wiki/Galvanic_corrosion
http://www.bssa.org.uk/topics.php?article=668
http://www.stainless-steel-world.net/pdf/SSW_0812_duplex.pdf
http://www.outokumpu.com/en/stainless-steel/grades/duplex/Pages/default.aspx
http://www.aperam.com/uploads/stainlesseurope/TechnicalPublications/Duplex_Maastricht_EN-22p-7064Ko.pdf
http://www.bssa.org.uk/topics.php?article=606
http://www.bssa.org.uk/topics.php?article=44
http://www.bssa.org.uk/topics.php?article=46
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EN Designation Alternative Designations EN Designation Alternative Designations
' Steel Generi
Steel name Steel | st | uns |other us| %S| |steel name eel | aist | uns |otherus| e
number Brand number Brand
Ferritic stainless steels - standard grades Austenitic stainless steels - standard grades
X2CrNi12 1.4003 $40977 3CR12 | [X10CrNi18-8 1.4310 | 301 [S30100
X2CrTiL2 14512 409 1540900 X2CrNi18-9 1.4307 | 304L |S30403
X6CINITIL2 14516 X2CrNi19-11 1.4306 | 304L |S30403
X6Cr13 14000 | 4105 |Sa1008 X2CrNiN18-10 1.4311  [304LN|S30453
X6CrAIL 12002 205 1540500 X5CrNi18-10 1.4301 304 |S30400
XECr1T 1' 2016 230 1543000 X6CrNiTi18-10 1.4541 321 |S32100
3CrTiLs 1' 2510 239 523035 X4CrNi18-12 1.4303 305 |S30500
: X2CrNiMo17-12-2 1.4404 | 316L |S31603
1 1.4511
izgrub 177 . N 351’13 4:’:? 23900 X2CrNiMoN17-11-2 1.4406  [316LN|S31653
o - ' X5CrNiMo17-12-2 14401 | 316 |S31600
X2CrMoTi18-2 14521 | 444 1544400 X6CrNiMoTi17-12-2 1.4571 | 316Ti [s31635
Martensitic stainless steels - standard grades X2CrNiMol17-12-3 14432 316L 1531603
X12Cri3 1.4006 | 410 [S41000 X2CrNiMo18-14-3 1.4435 | 316L |531603
X20Cr13 1.4021 420 1542000 X2CrNiMoN17-13-5 1.4439 | 317L
X30Cr13 1.4028 420 |542000 X1NiCrMoCu25-20-5 1.4539 N08904 904L
X3CrNiMo13-4 1.4313 541500 [FENM Austenitic-ferritic stainless steels-standard grades
X4CrNiMo16-5-1 1.4418 2485V [ [X2CrNiN22-2 1.4062 $32202 DX 2202
Martensitic and precipitation-hardening steels - special grades X2CrMnNiMoN21-5-3 1.4482 $32001
X5CrNiCuNb16-4 1.4542 | 517400 | | 17-4PH | [x2CcrMnNiN21-5-1 1.4162 $32101 2101 LDX
X2CrNiN23-4 1.4362 $32304 2304
3y — . =s _ X2CrNiMoN12-5-3 1.4462 $31803/| F51 2205
) INIT—HITHY., FHIZDOLTIE o370
Y17 SBELTZE
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Haynes Inlet Slough Bridge
(NADR ALYk - AT, KEA LTI, 2004)
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Broadmeadow Bridge
(TA—FARDIFE, 7AILTK £ T1)>, 2003)
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Presentation Notes
Courtesy Frank Smith
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12.
13.
14.
15.

16.

17.
18.
19.
20.
21.

SEZT A 3R

http://www.lapresse.ca/actualites/montreal/201111/25/01-4471833-echangeur-turcot-254-millions-pour-lentretien-avant-la-
demolition.php
http://www.ledevoir.com/politique/quebec/336978/echangeur-turcot-quebec-confirme-le-mauvais-etat-des-structures

http://www.worldstainless.org/Files/issf/Education references/Ref07 The use of predictive models in specifying selective use

of stainless steel reinforcement.pdf

http://www.nachi.org/visual-inspection-concrete.htm visual inspection of concrete

http://www.nickelinstitute.org/en/Sustainability/LifeCycleManagement/LifeCycleAssessments/LCAProgresoPier.aspx (progreso Pier)

http://www.worldstainless.org/Files/issf/Education references/Ref08 Special-issue-stainless-steel-rebar-Acom.pdf

https://www.roadsbridges.com/willing-bend-0 (oregon)
http://structurae.net/structures/data/index.cfm?id=s0011506 (oregon)

http://www.aeconline.ae/major-hong-kong-stainless-steel-rebar-contract-signed-by-arminox-middle-east-42317/news.html (HK
Macau)

http://www.engineersireland.ie/Engineersireland/media/SiteMedia/groups/Divisions/civil/Broadmeadow-Estuary-Bridge-
Integration-of-Design-and-Construction.pdf?ext=.pdf (Broadmeadow)

Courtesy Ugitech SA
http://www.arup.com/Projects/Stonecutters Bridge.aspx (stonecutters’bridge)

www.worldstainless.org/Files/issf/non-image-files/PDF/Stonecutters Bridge Case Study-2.pdf (stonecutters’bridge)
http://www.cif.org/noms/2008/24 - Ocean Parkway Belt Bridge.pdf (belt parkway bridge)

Béton Armé d’inox: Le Choix de la durée (French) http://www.infociments.fr/publications/ciments-betons/collection-technique-
cimbeton/ct-t81

Armaduras de Acero Inoxidable (Spanish) http://www.cedinox.es/opencms901/export/sites/cedinox/.galleries/publicaciones-
tecnicas/59armadurasaceroinoxidable.pdf

www.ukcares.com/downloads/guides/PART7.pdf

http://www.worldstainless.org/Files/issf/Education references/Ref19 Case study of progreso pier.pdf

http://www.sintef.no/upload/Byggforsk/Publikasjoner/Prrapp%20405.pdf (general)

http://americanarminox.com/Purdue University Report - Stainless Steel Life Cycle Costing.pdf (advantages of using ss rebar)

http://www.stainlesssteelrebar.org
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http://www.lapresse.ca/actualites/montreal/201111/25/01-4471833-echangeur-turcot-254-millions-pour-lentretien-avant-la-demolition.php
http://www.ledevoir.com/politique/quebec/336978/echangeur-turcot-quebec-confirme-le-mauvais-etat-des-structures
http://www.worldstainless.org/Files/issf/Education_references/Ref07_The_use_of_predictive_models_in_specifying_selective_use_of_stainless_steel_reinforcement.pdf
http://www.nachi.org/visual-inspection-concrete.htm
http://www.nickelinstitute.org/en/Sustainability/LifeCycleManagement/LifeCycleAssessments/LCAProgresoPier.aspx
http://www.worldstainless.org/Files/issf/Education_references/Ref08_Special-issue-stainless-steel-rebar-Acom.pdf
https://www.roadsbridges.com/willing-bend-0
http://structurae.net/structures/data/index.cfm?id=s0011506
http://www.aeconline.ae/major-hong-kong-stainless-steel-rebar-contract-signed-by-arminox-middle-east-42317/news.html
http://www.engineersireland.ie/EngineersIreland/media/SiteMedia/groups/Divisions/civil/Broadmeadow-Estuary-Bridge-Integration-of-Design-and-Construction.pdf?ext=.pdf
http://www.arup.com/Projects/Stonecutters_Bridge.aspx
http://www.worldstainless.org/Files/issf/non-image-files/PDF/Stonecutters_Bridge_Case_Study-2.pdf
http://www.cif.org/noms/2008/24_-_Ocean_Parkway_Belt_Bridge.pdf
http://www.infociments.fr/publications/ciments-betons/collection-technique-cimbeton/ct-t81
http://www.cedinox.es/opencms901/export/sites/cedinox/.galleries/publicaciones-tecnicas/59armadurasaceroinoxidable.pdf
http://www.ukcares.com/downloads/guides/PART7.pdf
http://www.worldstainless.org/Files/issf/Education_references/Ref19_Case_study_of_progreso_pier.pdf
http://www.sintef.no/upload/Byggforsk/Publikasjoner/Prrapp%20405.pdf
http://americanarminox.com/Purdue_University_Report_-_Stainless_Steel_Life_Cycle_Costing.pdf
http://www.stainlesssteelrebar.org/
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L. Bertolini, M. Gastaldi, T. Pastore, M. P. Pedeferri and P. Pedeferri, “Effects of Galvanic Coupling between Carbon Steel
and Stainless Steel Reinforcement in Concrete”, International Conference on Corrosion and Rehabilitation of Reinforced
Concrete Structures, 1998, Orlando, Florida.

A. Knudsen, EM. Jensen, O. Klinghoffer and T. Skovsgaard, “Cost-Effective Enhancement of Durability of Concrete
Structures by Intelligent use of Stainless Steel Reinforcement”, International Conference on Corrosion and Rehabilitation
of Reinforced Concrete Structures, 1998, Orlando, Florida.

L. Bertolini, M. Gastaldi, T. Pastore and M. P. Pedeferri, “Effect of Chemical Composition on Corrosion Behaviour of
Stainless Steel in Chloride Contamination and Carbonated Concrete”, Properties and Performances, Proceedings of 3rd
European Congress Stainless Steel '99, 1999, Vol .3, Chia Laguna, AIM

O. Klinghoffer, T. Frolund, B. Kofoed, A. Knudsen, EM. Jensen and T. Skovsgaard, “Practical and Economic Aspects of

Application of Austenitic Stainless Steel, AlSI 316, as Reinforcement in Concrete”, Corrosion of Reinforcement in Concrete:

Corrosion Mechanisms and Corrosion Protection, 2000, Mietz, J., Polder, R. and Elsener, B., Eds, London
Knudsen and T. Skovsgaard, “Stainless Steel Reinforcement”, Concrete Engineering, 2001, Vol. 5 (3), p. 59.

L. Bertolini and P. Pedeferri, “Laboratory and Field Experience on the Use of Stainless Steel to Improve Durability of
Reinforced Concrete”, Corrosion Review, 2002, Vol. 20, p. 129

S. Qian, D. Qu & G. Coates Galvanic Coupling Between Carbon Steel and Stainless Steel Reinforcements Canadian
Metallurgical Quarterly Volume 45, 2006 - Issue 4 Pages 475-483 Published online: 18 Jul 2013

J.T. Pérez-Quiroz, J. Teran, M.J. Herrera, M. Martinez, J. Genesca : “Assessment of stainless steel reinforcement for
concrete structures rehabilitation” J. of Constructional Steel research (2008) doi:10.1016/j.jcsr.2008.07.024

Juliana Lopes Cardoso / Adriana de Araujo / Mayara Stecanella Pacheco / Jose Luis Serra Ribeiro / Zehbour Panossian
“stainless-steel-rebar-for-marine-environment-a-study-of-galvanic-corrosion-with-carbon-steel-rebar-used-in-the-same-
concrete-structure” (2018) https://store.nace.org/stainless-steel-rebar-for-marine-environment-a-study-of-galvanic-
corrosion-with-carbon-steel-rebar-used-in-the-same-concrete-structure Product Number: 51318-11312-SG

http://stainlesssteelrebar.org/
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https://www.tandfonline.com/author/Qian,+S
https://www.tandfonline.com/author/Qu,+D
https://www.tandfonline.com/author/Coates,+G
https://www.tandfonline.com/toc/ycmq20/current
https://www.tandfonline.com/toc/ycmq20/45/4
https://store.nace.org/stainless-steel-rebar-for-marine-environment-a-study-of-galvanic-corrosion-with-carbon-steel-rebar-used-in-the-same-concrete-structure
http://stainlesssteelrebar.org/
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Presenter
Presentation Notes
This lecture is concerned with the use of stainless steel in structural and civil engineering applications. It gives specific guidance for design. This is the second of two lectures: the first lecture gives an overview of what stainless steel is and the issues you should consider when you specify it. Throughout the presentation, stainless steel is compared with structural carbon steel.
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Presenter
Presentation Notes
This lecture is concerned with the use of stainless steel in structural and civil engineering applications. It gives specific guidance for design. This is the second of two lectures: the first lecture gives an overview of what stainless steel is and the issues you should consider when you specify it. Throughout the presentation, stainless steel is compared with structural carbon steel.
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Presenter
Presentation Notes
Architekt Johan Otto von Spreckelsen (*)
ADP / P. Andreu / F. Deslaugiers
110 m hoch, 35 Geschosse
Nord-/Südflügen 19 m dick
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Photography : Toni Nicolino / Nicola Giacomin
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Presenter
Presentation Notes
This lecture is concerned with the use of stainless steel in structural and civil engineering applications. It gives specific guidance for design. This is the second of two lectures: the first lecture gives an overview of what stainless steel is and the issues you should consider when you specify it. Throughout the presentation, stainless steel is compared with structural carbon steel.
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Presenter
Presentation Notes
The key difference between carbon steel and stainless steel is in the stress-strain curve, as shown on this slide. Carbon steel has linear elastic behavior up-until a sharply defined yield point, after which strain can increase with no increase in stress, although there may be an small amount of strain hardening. 

Stainless steel does not exhibit such behavior. Instead, yielding is more gradual, with a considerable level of strain hardening. 
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Presenter
Presentation Notes
With carbon steel, the yield strength is simply taken as the design strength. The difficulty in designing with materials which have a non-linear stress-strain curve is the choice of design strength. 

The conventional way of defining the design strength for metals like stainless steel, aluminium alloys and high strength steels which do not exhibit a clear yield point, is to use the 0.2% proof strength.

This graph shows the definition of the ‘0.2% proof strength’. 


Austenitic stainless steels have a 0.2% proof strength of around 220 MPa whereas duplexes are about twice as strong, with a 0.2% proof strength of around 450 MPa.

The high strength of duplex stainless steel will often permit a lighter section to be used compared with carbon steel.

It should be noted that the measured yield strength  of austenitic stainless steels may exceed the specified minimum values by a margin varying from 25 to 40%, for plate thicknesses of 25 mm or less. The margin for duplex stainless steels is lower, perhaps up to 20%. There is an inverse relationship between thickness or diameter, and yield stress; thinner material typically have yield stresses that are significantly higher than the minimum requirement whereas at thicknesses of 25 mm and above, the values are usually fairly close to the specified values.

The Young's Modulus is 200,000 MPa, which is only slightly different to the value assumed for carbon steel, around 210,000 MPa.
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Presenter
Presentation Notes
Stainless steels exhibit strong strain hardening, which can be advantageous in some situations and disadvantageous in others.
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Presenter
Presentation Notes
Stainless steels exhibit strong strain hardening, which can be advantageous in some situations and disadvantageous in others.
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Presenter
Presentation Notes
The reduction in ductility is never a problem with austenitics because they have such high ductility to start with, around 50% (more on this later in the presetnation). 
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Presenter
Presentation Notes
Stainless steel also differs from carbon steel in terms of ductility and toughness.
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Presenter
Presentation Notes
The key difference between carbon steel and stainless steel is in the stress-strain curve, as shown on this slide. Carbon steel has linear elastic behavior up-until a sharply defined yield point, after which strain can increase with no increase in stress, although there may be an small amount of strain hardening. 

Stainless steel does not exhibit such behavior. Instead, yielding is more gradual, with a considerable level of strain hardening. 
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Presenter
Presentation Notes
Good impact resistance is also required for security bollards as well as blast resistant walls which are required to protect personnel on the topsides of offshore platforms in the event of an explosion.
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Presenter
Presentation Notes
We will now consider the impact of the non-linearity of the stress-strain curve on the structural performance of stainless steel.
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Presenter
Presentation Notes
To consider the impact of the stress-strain characteristics on buckling performance, we will consider columns with low, high and intermediate slenderness separately.
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Presenter
Presentation Notes
This graph shows a comparison of strength reduction factors at elevated temperatures between carbon steel and stainless steel, based on the strength at 2% strain, which is shown by the solid lines and the strength at 0.2% plastic strain, which is the dotted lines. And we can see that beyond about 550oC, stainless steel retains its strength better than carbon steel.
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Sheet1

		

				Temp		CS		SS

				20		0		0

				100		1.00		1.32

				200		2.32		3.04

				300		3.72		4.85

				400		5.20		6.73

				500		6.76		8.68

				600		8.40		10.69

				700		10.12		12.75

				750		11.00		13.79

				800		11		14.85

				860		11		16.13

				900		11.8		16.99

				1000		13.8		19.16

				1100		15.8		21.35

				1200		17.8		23.55

		Y. Sakumoto et al

				SS		CS		EC3				SS				alpha		temp

		20		0.346928		0.228016		0				0.1				0		20

		100		1.7532		1.1804		1.3173256				1.7				0.0000164666		100

		200		3.5528		2.4616		3.0434904				3.4				0.0000169083		200

		300		5.3988		3.8436		4.8510364				5.3				0.0000173251		300

		400		7.2912		5.3264		6.7325056				7.2				0.0000177171		400

		500		9.23		6.91		8.68044				9				0.0000180842		500

		600		11.2152		8.5944		10.6873816				10.8				0.0000184265		600

		700		13.2468		10.3796		12.7458724				12.9				0.0000187439		700

		800		15.3248		12.2656		14.8484544				15				0.0000190365		800

		900		17.4492		14.2524		16.9876696				17.1				0.0000193042		900

		1000		19.62		16.34		19.15606				19.4				0.000019547		1000

		1100						21.3461676								0.000019765		1100

		1200						23.5505344								0.0000199581		1200

		Helsinki University														Ala-Outinen

				Base Material		Cold-formed material										Temp		CS		SS

																20		0		0

		20		0		0										100		0.95		1.5

		100		1.3		1.3										200		2.25		3.5

		200		3		3										300		3.75		5.25

		300		4.8		4.7										400		5		7								3.75

		400		6.5		6.5										500		6.75		9.25

		500		8.3		8.3										600		8.5		11.25

		600		10		10										700		10		13.4

		700		12		12										750		11

		800		13.95		14.1										800		11		15.5

		900		16		16.1										850		11

		1000														900		11.75		17.75

		1100														1000		14		20

		1200

		Baddoo & Gardner (2000)

		100		1.6

		200		3.5

		300		5.2

		400		7.2

		500		9.3

		600		11.3

		700		13.4

		800		15.5

		900		17.7

		1000		20
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EN 1.4301 (Y. Sakumoto et al)

Base Material

Cold-formed material

EC3

temperature 0C

thermal elongation (10-3)

Thermal elongation for stainless steel grade EN 1.4301

0.346928

0

0

0

1.7532

1.3

1.3

1.3173256

3.5528

3

3

3.0434904

5.3988

4.8

4.7

4.8510364

7.2912

6.5

6.5

6.7325056

9.23

8.3

8.3

8.68044

11.2152

10

10

10.6873816

13.2468

12

12

12.7458724
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13.95

14.1
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16

16.1
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Specific heat
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Y. Sakumoto et al (1996) tests

A-O tests (annealed material)

A-O tests (cold-worked material)

Eurocode 3

Baddoo & Gardner (2000)

Temperature (0C)

Thermal elongation (10-3)

Figure 3.13: Thermal elongation for stainless steel grade EN1.4301
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Thermal conductivity

		SS

		Temp		EC3				Density

		20		455				0

		100		475

		200		495

		300		511

		400		524

		500		534

		600		542

		700		549

		800		556

		900		564

		1000		573

		1100		584

		1200		599

		CS

		Temp		EC3

		20		440

		100		488

		200		532

		300		570

		400		615

		500		682

		600		760

		700		1008

		720		1388

		735		5000

		750		1483

		780		909

		800		803

		810		771

		900		650

		1000		650

		1100		650

		1200		650

		J/kgK = Nm/kgK

		Nm/kgK = kgm2s-2/kgK

		kgm2s-2/kgK = m2s2/K

		m2s2/K = 106*3600 mm2/minK

				heat flux     q =		A [(q-qz)4-(qo-qz)4] + h(q-qo)

																				0.0000000568

				SH		temp		heat flux		time		ampl								qo		h

		455		1639744819200		20		0		0		0								20		25

		475		1710806400000		100		-2.0175412485		0.0883		0.001575957								100.0678906423

		495		1783555200000		200		-5.3056251006		0.291		0.0041443699								200.1532445784

		511		1841140800000		300		-996.5417996156		0.82		0.7784262483								323.0900194479

		524		1886457600000		400		120.2059762311		1.43		-0.093896199								397.7130312224

		534		1922400000000		500		-153.7573717176		3		0.1201041181								502.2893029919

		542		1951862400000		600		-267.4650100443		6		0.2089242864								603.1176476098

		549		1977739200000		700		-594.8337179969		12		0.4646410012								705.4362483219

		556		2002924800000		800		-299.2038597399		23		0.2337163761								802.174246299

		564		2030313600000		900		174.526208988		44		-0.136327229								898.9822733588

		573		2062800000000		1000		-1280.2006635132		90		1								1005.9876663282

		584		2103278400000		1100		107572.874241485

		599		2154643200000		1200		136292.040213581

				0		20								0

				1		349.2136657566

				2		444.5048778755

				3		502.2893029919

				4		543.8873092579

				5		576.4104305683

				6		603.1176476098

				7		625.776825207

				8		645.4551080418

				9		662.8463867416

				10		678.4273315131

				11		692.5395522925

				12		705.4362483219

				13		717.3103081791

				14		728.3120630018

				15		738.5609527592

				16		748.1534500532

				17		757.168595669

				18		765.6719607711

				19		773.7185436321

				20		781.354927231

				21		788.6209130917

				22		795.5507768948

				23		802.174246299

				24		808.5172716077

				25		814.6026398101

				26		820.4504687083

				27		826.0786081777

				28		831.5029687484

				29		836.737792754

				30		841.7958796883

				31		846.688774748

				32		851.4269275493

				33		856.0198265082

				34		860.4761132291

				35		864.8036803673

				36		869.009755751

				37		873.1009750144

				38		877.0834445746

				39		880.9627964535

				40		884.7442361797

				41		888.4325847927

				42		892.0323158006

				43		895.5475878003

				44		898.9822733588

				45		902.3399846575

				46		905.6240963249

				47		908.837765821

				48		911.9839516804

				49		915.0654298795

				50		918.084808554

				51		921.0445412625

				52		923.9469389659

				53		926.7941808674

				54		929.5883242419

				55		932.3313133664

				56		935.0249876461

				57		937.6710890241

				58		940.271268747

				59		942.8270935545

				60		945.340051349

				61		947.8115563976

				62		950.242954113

				63		952.6355254509

				64		954.9904909636

				65		957.3090145383

				66		959.5922068521

				67		961.8411285663

				68		964.0567932854

				69		966.2401703001

				70		968.3921871334

				71		970.5137319063

				72		972.6056555387

				73		974.6687737984

				74		976.7038692107

				75		978.7116928409

				76		980.6929659583

				77		982.6483815915

				78		984.5786059837

				79		986.484279956

				80		988.366020184

				81		990.2244203961

				82		992.0600524981

				83		993.8734676296

				84		995.6651971573

				85		997.4357536099

				86		999.1856315581

				87		1000.9153084438

				88		1002.625245362

				89		1004.3158877989

				90		1005.9876663282





Thermal conductivity
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Figure 3.14: Specific heat of stainless steel and carbon steel as a function of temperature



		





		SS

		Temp		EC3

		20		14.85

		100		15.87

		200		17.14

		300		18.41

		400		19.68

		500		20.95

		600		22.22

		700		23.49

		800		24.76

		900		26.03

		1000		27.30

		1100		28.57

		1200		29.84

		CS

		Temp		EC3

		20		53.33

		100		50.67

		200		47.34

		300		44.01

		400		40.68

		500		37.35

		600		34.02

		700		30.69

		790		27.69

		800		27.30

		900		27.30

		1000		27.30

		1100		27.30

		1200		27.30

		W/mK = N/m/msK		60*N/minK = N/sK

		14.85		891.24

		15.87		952.2

		17.14		1028.4

		18.41		1104.6

		19.68		1180.8

		20.95		1257

		22.22		1333.2

		23.49		1409.4

		24.76		1485.6

		26.03		1561.8

		27.30		1638

		28.57		1714.2

		29.84		1790.4





		



Stainless Steel

Carbon Steel

Stainless Steel

Temperature (oC)

Thermal conductivity (W/mK)

Figure 3.15: Thermal conductivity of stainless steel as a function of temperature
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Presenter
Presentation Notes
This lecture is concerned with the use of stainless steel in structural and civil engineering applications. It gives specific guidance for design. This is the second of two lectures: the first lecture gives an overview of what stainless steel is and the issues you should consider when you specify it. Throughout the presentation, stainless steel is compared with structural carbon steel.
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Presenter
Presentation Notes
We will turn to consider design rules for structural stainless steel.
Although design standards vary around the world, their focus is always on safe, serviceable & economical structures.
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Presentation Notes
There are ten Eurocodes in all. Six of them deal with structural design using different materials:
Concrete, 
Steel, 
Composite (concrete and steel), 
Masonry, 
Aluminium,
Timber. 
Eurocode 3 covers structural design with steel.


Eurocode 3: Part1 (EN 1993-1)

EN1993-1-1 ¥2RI| - Z YR E R E

EN1993-1-2 [ KB EERE

EN1993-1-3 /A0 THASL & 44 &L Y04k

EN1993-1-4 RTF L R §H

EN1993-1-5 JAy & & & 44

EN1993-1-6 S EDRELLEE

EN1993-1-7 A RAIEDFEAVFEBENDHEELLE
EN1993-1-8 5 & D E&E

EN1993-1-9 Xl S DIE F & E

EN1993-1-10 FHIZEMEELEA A RFEIZET 58 DETE
EN1993-1-11 SR NEIMZE L EMDELET
EN1993-1-12 SR A IZRE 9 555 A

#
E
4
5
S
™
&
X
D
3
ih
X
m
=
ilR



Presenter
Presentation Notes
Eurocode 3 is divided into many parts. It covers design of different types of steel structures such as buildings, bridges, tanks, piling etc.
Part 1-4 gives structural rules for stainless steels.
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Presenter
Presentation Notes
Eurocode 3 is divided into many parts. It covers design of different types of steel structures such as buildings, bridges, tanks, piling etc.
Part 1-4 gives structural rules for stainless steels.
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Presenter
Presentation Notes
Eurocode 3 is divided into many parts. It covers design of different types of steel structures such as buildings, bridges, tanks, piling etc.
Part 1-4 gives structural rules for stainless steels.
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Presenter
Presentation Notes
Eurocode 3 is divided into many parts. It covers design of different types of steel structures such as buildings, bridges, tanks, piling etc.
Part 1-4 gives structural rules for stainless steels.


%O)ﬂij,d) AX n-l_*ﬁd:k

=P
2R — AR A EBEAT UL AL B A
A7 A—ARI) 7. . Za—T—5 Uk

AR AT L RS ER M FE

| E| -

oy ol e
o (|

KE:
ASCE— el Rl 2 & #4 FR 1L k.
AISC—EVIE - i RERT UL AEEM AHEZETHAF

#
E
4
5
3
™
&
X
D
3
ik
X
m
o
ilR



Presenter
Presentation Notes
There are other design standards for structural stainless steel, generally for cold formed material. 
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Presenter
Presentation Notes
Eurocode 3 is divided into many parts. It covers design of different types of steel structures such as buildings, bridges, tanks, piling etc.
Part 1-4 gives structural rules for stainless steels.
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Presenter
Presentation Notes
Carbon steel and stainless steel are classified into four classes in exactly the same way. However the limiting width-to-thickness ratios for stainless steel are generally lower than for carbon steel.

Carbon steel cross section classifications for different standard sections are published in various resources, e.g. SCI Blue Book. A similar resource is not available for stainless steel, as there is no standard family of cross section shapes. The designer will therefore be required to classify the section themselves, which can be laborious. Software is available to simplify the task, as can be found at www.steel-stainless.org/software

Since the design rules in the Eurocode were derived, a great deal more test data have become available for structural stainless steel and these data now justify the use of less conservative section classification limits, generally aligned to the carbon steel limits. The limits will therefore be raised in the next version of EN 1993-1-4, due to be published in 2014.
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Since the design rules in the Eurocode were derived, a great deal more test data have become available for structural stainless steel and these data now justify the use of less conservative section classification limits, generally aligned to the carbon steel limits. The limits will therefore be raised in the next version of EN 1993-1-4, due to be published in 2014.
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Presenter
Presentation Notes
The minimum specified values of 0.2% proof strength are given in the harmonised material standards:
EN 10088-4 is the harmonised product standard for stainless steel sheet, strip and plate.
EN 10088-5 is the harmonised product standard for stainless steel bar and rod.
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Presenter
Presentation Notes
This graph compares the flexural buckling curves for carbon steel (welded I sections and hollow sections) and stainless steel (welded I sections and hollow sections)
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Presenter
Presentation Notes
This graph compares the flexural buckling curves for carbon steel (welded I sections and hollow sections) and stainless steel (welded I sections and hollow sections)
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Presentation Notes
This graph compares the flexural buckling curves for carbon steel (welded I sections and hollow sections) and stainless steel (welded I sections and hollow sections)
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Presentation Notes
This graph compares the flexural buckling curves for carbon steel (welded I sections and hollow sections) and stainless steel (welded I sections and hollow sections)
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Presenter
Presentation Notes
This graph compares the flexural buckling curves for carbon steel (welded I sections and hollow sections) and stainless steel (welded I sections and hollow sections)
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Presentation Notes
Lateral torsional buckling is the member failure mode associated with unrestrained beams loaded about their major axis….
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Presenter
Presentation Notes
Lateral torsional buckling is the member failure mode associated with unrestrained beams loaded about their major axis….
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Presentation Notes
Lateral torsional buckling is the member failure mode associated with unrestrained beams loaded about their major axis….
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Presenter
Presentation Notes
Lateral torsional buckling is the member failure mode associated with unrestrained beams loaded about their major axis….
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Presenter
Presentation Notes
This graph compares the lateral torsional buckling curves for carbon steel (welded I sections and cold formed channels) and stainless steel (welded I sections and cold formed channels)
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Presenter
Presentation Notes
This lecture is concerned with the use of stainless steel in structural and civil engineering applications. It gives specific guidance for design. This is the second of two lectures: the first lecture gives an overview of what stainless steel is and the issues you should consider when you specify it. Throughout the presentation, stainless steel is compared with structural carbon steel.
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DSM (Direct Strength Method)
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CSM (Continuous Strength Method)
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CSM (Continuous Strength Method)
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CSM (Continuous Strength Method)
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FEM (Finite Element Model)

MHEDEHVT AHREIXEREITREINDS
(5] Z [XRamberg—-OsgoodET L5 sEKER D EAELLE)

700

2
i
4]
e
S
i
&
X
A\
N
Ik
X
[22]
i
5

600
~ K Ramberg-Osgood €T /L
E 500
E (
> 400 ( G \
£ —+0. OOZL J c<0,,
(@ I G .
R &= m
Jo 20 G—0,, [ o- c, \
802 +—+4 8 c > Gy,
100 ' E02 G —G '

\

0
0 0,05 0,1 0,15 0,2 0,25 0,3

U9 H €




ARERE

FEM (Finite Element Model)
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FEM (Finite Element Model)
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FEM (Finite Element Model)
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FEM (Finite Element Model)
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FEM (Finite Element Model)
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Presenter
Presentation Notes
This lecture is concerned with the use of stainless steel in structural and civil engineering applications. It gives specific guidance for design. This is the second of two lectures: the first lecture gives an overview of what stainless steel is and the issues you should consider when you specify it. Throughout the presentation, stainless steel is compared with structural carbon steel.
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Presenter
Presentation Notes
This lecture is concerned with the use of stainless steel in structural and civil engineering applications. It gives specific guidance for design. This is the second of two lectures: the first lecture gives an overview of what stainless steel is and the issues you should consider when you specify it. Throughout the presentation, stainless steel is compared with structural carbon steel.
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Presenter
Presentation Notes
This lecture is concerned with the use of stainless steel in structural and civil engineering applications. It gives specific guidance for design. This is the second of two lectures: the first lecture gives an overview of what stainless steel is and the issues you should consider when you specify it. Throughout the presentation, stainless steel is compared with structural carbon steel.
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Presentation Notes
This is the SCI’s portal leading to various stainless steel resources related to construction applications.
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EN 1993-1-1. Eurocode 3: Design of steel structures — Part1-1: General rules and rules for buildings. 2005

EN 1993-1-4. Eurocode 3: Design of steel structures — Part1-4: Supplementary rules for stainless steel. 2006
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EN 1993-1-4. Eurocode 3: Design of steel structures — Part1-4: Supplementary rules for stainless steel.
Modifications 2015

M. Fortan. Lateral-torsional buckling of duplex stainless steel beams - Experiments and design model. PhD thesis.
2014-...

AlSI Standard. North American specification Appendix 1: Design of Cold-Formed Steel Structural Members Using
the Direct Strength Method. 2007

B.W. Schafer. Review: The Direct Strength Method of cold-formed steel member design. Journal of Constructional
Steel Research 64 (2008) 766-778

S.Afshan, L. Gardner. The continuous strength method for structural stainless steel design. Thin-Walled Structures
68 (2013) 42-49
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Presentation Notes
Thank you for listening. 
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1. html
http://www. wikihow. com/Weld-Stainless—Steel
http://www. nickelinstitute. org/~/Media/Files/Technicalliterature/WeldingofS

tainlesssSteelandotherJoiningMethods 9002 . pdf
http://www. edelstahl-rostfrei. de/page. asp?pagelD=1590
https://www. sciencedirect. com/book/9781855734289/metal lurgy-of-welding

https://www. wor Idstainless. org/Files/issf/non—image—
files/PDF/Euro_Inox/Adhesive bonding EN. pdf

http://shura. shu. ac. uk/3115/
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files/PDF/ISSF Stainless Steel for Designers. pdf

http://www. delo. de/fileadmin/upload/dokumente/en/broschueren/Structural Bon
ding. pdf

https://www. el Isworth. com/globalassets/literature—

| ibrary/manufacturer/el I sworth—-adhesives/el | sworth—-adhesives—white—paper—
structural-bonding. pdf
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http://www.jm-metaljoining.com/pdfs-uploaded/Joining%20Stainless%20Steel.pdf
http://www.nickelinstitute.org/%7E/Media/Files/TechnicalLiterature/WeldingofStainlesssSteelandotherJoiningMethods_9002_.pdf
http://www.edelstahl-rostfrei.de/page.asp?pageID=1590
https://www.sciencedirect.com/book/9781855734289/metallurgy-of-welding
http://www.worldstainless.org/Files/issf/non-image-files/PDF/Euro_Inox/Adhesive_bonding_EN.pdf
http://shura.shu.ac.uk/3115/
https://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSF_Stainless_Steel_for_Designers.pdf
http://www.delo.de/fileadmin/upload/dokumente/en/broschueren/Structural_Bonding.pdf
https://www.ellsworth.com/globalassets/literature-library/manufacturer/ellsworth-adhesives/ellsworth-adhesives-white-paper-structural-bonding.pdf
http://www.sciencedirect.com/science/book/9781845694357
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https://www. youtube. com/watch?v=n-ht 5Ysurc
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https://www.youtube.com/watch?v=5zwgI-pQ6kE
https://www.youtube.com/watch?v=VMu7_W0QE3Y
http://www.sastainless.com/videos/index.html
https://www.youtube.com/watch?v=n-ht_5Ysurc
https://www.youtube.com/watch?v=kDoSDiiZx6U
https://www.youtube.com/watch?v=SwY-RT4DBxY
https://www.youtube.com/watch?v=44XD5mZoM_0
https://www.youtube.com/watch?v=LDxNDWObTyg
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http://www. issftraining. org/

http://www. imoa. info/download files/stainless-
steel/Austenitics. pdf

http://www. imoa. info/download files/stainless-
steel/Duplex Stainless Steel 3rd Edition. pdf

https://www. wor [dstainless. org/Files/issf/non-image—
files/PDF/ISSF The Ferritic Solution Japanese. pdf
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http://www.issftraining.org/
http://www.imoa.info/download_files/stainless-steel/Austenitics.pdf
http://www.imoa.info/download_files/stainless-steel/Duplex_Stainless_Steel_3rd_Edition.pdf
http://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSF_The_Ferritic_Solution_Japanese.pdf
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http://www.youtube.com/watch?v=5zwgI-pQ6kE
https://www.youtube.com/watch?v=AuuP8L-WppI
https://www.columbus.co.za/processes/making-stainless-steel.html
http://www.youtube.com/watch?v=_qb1_bdMC5o
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https://www.worldsteel.org/en/dam/jcr:a5cd469c-89cb-4d57-9ad8-
13a0d86d65f0/Sustainability+indicator+definitions+and+relevance.pdf

http://ghginstitute.org/2010/06/28/what-is-a-global-warming-potential/

http://eplca.jrc.ec.europa.eu/uploads/ILCD-Handbook-General-guide-for-LCA-DETAILED-GUIDANCE-
12March2010-ISBN-fin-v1.0-EN.pdf

https://www.gsa.gov/portal/content/101197

Recycled content is defined in accordance with the ISO Standard 14021 -Environmental labels and
declarations - Self declared environmental claims (Type |l environmental labeling).

http://www.greenspec.co.uk/building-design/recycled-content/
http://www.fao.org/docrep/u2246e/u2246e02.htm

B. Rossi. Stainless steel in structures: Fourth International Structural Stainless Steel Experts Seminar.
Ascot, UK. 6-7 December 2012.

Source: Yale University/ISSF Stainless Steel Project, 2013

B. Rossi. ArcelorMittal International Scientific Network in Steel Construction Sustainability Workshop
and Third Plenary Meeting, Bruxelles, 2010.

B. Rossi. Stainless steel in structures: Fourth International Structural Stainless Steel Experts Seminar.
Ascot, UK. 6-7 December 2012.

T.E. Norgate, S. Jahanshahi, W.J. Rankin. Assessing the environmental impact of metal production
processes. Journal of Cleaner Production 15 (2007), 838-848.

http://www.worldstainless.org/Files/issf/Animations/Recycling/flash.html
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http://ghginstitute.org/2010/06/28/what-is-a-global-warming-potential/
http://eplca.jrc.ec.europa.eu/uploads/ILCD-Handbook-General-guide-for-LCA-DETAILED-GUIDANCE-12March2010-ISBN-fin-v1.0-EN.pdf
https://www.gsa.gov/portal/content/101197
http://www.greenspec.co.uk/building-design/recycled-content/
http://www.fao.org/docrep/u2246e/u2246e02.htm
http://www.worldstainless.org/Files/issf/Animations/Recycling/flash.html
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23.
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25.
26.
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ISSF https://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSF Stainless Steel and CO2.pdf.
Data from European and Japanese ISSF members

Based on 2013 data, including 60% scrap content (and therefore 40% new materials) and energy
contribution to GHG

Data provided by ISSF, estimates calculated by SCM. Includes 60% recycled content
ISSF www.worldstainless.org. Data from European anf Japanese ISSF members

T.E. Norgate, S. Jahanshahi, W.J. Rankin. Assessing the environmental impact of metal production
processes. Journal of Cleaner Production 15 (2007), 838-848.

T.E. Norgate, S. Jahanshahi, W.J. Rankin. Assessing the environmental impact of metal production
processes. Journal of CleAner Production 15 (2007), 838-848.

B. Rossi. Stainless steel in structures: Fourth International Structural Stainless Steel Experts Seminar.
Ascot, UK. 6-7 December 2012.

C. Houska. Sustainable Stainless Steel Architectural.
http://www.worldstainless.org/Files/issf/Animations/Recycling/flash.html

https://www.drkarenslee.com/comparing-reusable-bottles-stainless-steel-glass-plastic/
Yale University/ISSF Stainless Steel Project, 2013
The Greening of a Convention Centre. Nickel, Volume 23, Number 3, June 2008, 6-9.

https://www.nickelinstitute.org/Sustainability/LifeCycleManagement/LifeCycleAssessments/LCAProgres

oPier.aspx
International Stainless Steel Forum www.worldstainless.org

World Steel Association

A. Dusart, H. El-Deeb, N. Jaouhari, D. Ka, L.Ruf . Final Report ISSF Workshop. Université Paris 1
Panthéon-Sorbonne, 2011.
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http://www.worldstainless.org/Files/issf/non-image-files/PDF/ISSF_Stainless_Steel_and_CO2.pdf
http://www.worldstainless.org/
http://www.worldstainless.org/Files/issf/Animations/Recycling/flash.html
https://www.drkarenslee.com/comparing-reusable-bottles-stainless-steel-glass-plastic/
https://www.nickelinstitute.org/Sustainability/LifeCycleManagement/LifeCycleAssessments/LCAProgresoPier.aspx
http://www.worldstainless.org/

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45,
46.

&Y A3

http://www.ssina.com/download a file/lifecycle.pdf

https://www.nickelinstitute.org/nickel-magazine/nickel-magazine-vol-31-no1-2016/

www.worldstainless.org/Files/issf/non-image-files/PDF/Euro Inox/RoofingTech EN.pdf

http://www.ametalsystems.com/RoofLifecycleCostComparison.aspx

http://www.metalroofing.com/v2/content/guide/costs/life-cycle-costs.cfm

https://www.toureiffel.paris/en

https://en.wikipedia.org/wiki/Eiffel Tower

http://corrosion-doctors.org/Landmarks/Eiffel.htm

http://en.wikipedia.org/wiki/Chrysler Building#

Nickel Development Institute. Timeless Stainless Architecture. Reference Book Series No 11 023, 2001
C. Houska. Sustainable Stainless Steel Architectural. Construction Canada, September 2008, 58-72.
Nickel Development Institute. Timeless Stainless Architecture. Reference Book Series No 11 023, 2001

G. Gedge. Structural uses of stainless steel — buildings and civil engineering. Journal of Constructional
Steel Research 64 (2008), 1194-1198.

http://www.metalsforbuildings.eu/

http://www.circle-economy.com/circular-economy/

http://www.irishenvironment.com/iepedia/circular-economy/
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http://www.ssina.com/download_a_file/lifecycle.pdf
https://www.nickelinstitute.org/nickel-magazine/nickel-magazine-vol-31-no1-2016/
http://www.worldstainless.org/Files/issf/non-image-files/PDF/Euro_Inox/RoofingTech_EN.pdf
http://www.ametalsystems.com/RoofLifecycleCostComparison.aspx
http://www.metalroofing.com/v2/content/guide/costs/life-cycle-costs.cfm
https://www.toureiffel.paris/en
https://en.wikipedia.org/wiki/Eiffel_Tower
http://corrosion-doctors.org/Landmarks/Eiffel.htm
http://en.wikipedia.org/wiki/Chrysler_Building
http://www.metalsforbuildings.eu/
http://www.circle-economy.com/circular-economy/
http://www.irishenvironment.com/iepedia/circular-economy/
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http://www.wbcsdcement.org/pdf/CSI-RecyclingConcrete-FullReport.pdf
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http://www.wbcsdcement.org/pdf/CSI-RecyclingConcrete-FullReport.pdf
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http://www-g.eng.cam.ac.uk/impee/?section=topics&topic=RecyclePlastics&page=materials
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https://www.dtsc.ca.gov/HazardousWaste/upload/TWW Final.pdf
https://woodrecyclers.org/about-waste-wood/wood-recycling-information/
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http://en.wikipedia.org/wiki/Wood preservation

http://www.wasteminz.org.nz/wp-content/uploads/Scott-Rhodes.pdf

http://www.brighthub.com/environment/green-living /articles/106146.aspx

*ABC : (Architecture, Building and Construction) &%), EJL. =K



https://www.dtsc.ca.gov/HazardousWaste/upload/TWW_Final.pdf
https://woodrecyclers.org/about-waste-wood/wood-recycling-information/
http://en.wikipedia.org/wiki/Wood_preservation
http://www.wasteminz.org.nz/wp-content/uploads/Scott-Rhodes.pdf
http://www.brighthub.com/environment/green-living/articles/106146.aspx
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