NPEATIOBOP

VY npupoau mocToje MaTepHujaid KOju HE OKCHAMIIY, TO Cy Mpe CBEra IJIEMEHUTH METaJIH
(cpebpo, 31aTo u 1p.), a 3a BUMa cjele JIerype alyMUHHjyMa, HUKJIA, KoOanTa, TUTaHa U JIpyTe,
KOj€ MPUIMYHO Maji0 OKCHAMINY, aiu oBae he Outm pasmarpanu camo Hephajyhu uenmim. Oga,
WHaue BeJMKa, Tpyla dYeluKa MpHraja TPyNud KOHCTPYKIMOHMX MaTepujana, Mpemja IOCTOjH
M3BECTaH OpOj alaTHUX YeNHMKa KOju ¢y Takohe Hephajyhu.

[Tox mojmom Hephajyhu, y 0OMUHOM XKHBOTY C€ MOApa3yMeBa OTHOPHOCT MpeMa OKCHAALN]U
1oJ aTMOC(EPCKUM YCIOBUMa (Ca Mambe WIN BHILE Bare y Bas3lyXy), ajdH c€ MOJ OBUM TEPMUHOM
NOJpa3yMeBajy YeIHIM OTIOPHHM M Ha DA3IUYUTE XEMHKaIdje (OpraHCKOI MM HEOPraHCKOT
NOpeKIIa), Kaja UM ce J0Aaje JOMYyHCKO 3HAYCHE Y CMUCIY XeMUjcKU NOCMOjaHu Yeauyu WIH
Kuceno-omnopHu yeauyu, (KOju Cy HapaBHO OTIIOPHU U Ha 0a3e a HE CaMO Ha KUCEIINHE).

Ha mpoctopuma OuBmie JyrocnaBuje ce 3a Hephajyhe uenuke penmatuBHO yecto cpehe,
nokaszahe ce HenmpuKiIanaH, TepMHUH ,,ipoxpom‘. IlojaBom Hephajyher uennka HampaBJbeH je 3aUCTa
HCKOPaK y OJIPKUBO] KOPO3MOHO] MOCTOJaHOCTH YeJIHMKa, KOjU Cy N0 Taja peoM OWIM CKIOHHU
Kopoaupamy. 300r cafa M3pakeHe KOPO3MOHE IMOCTOJaHOCTH THUX HOBMX 4YeNIMKA, U BPEMEHCKH
MOCMaTpaHO MHOTO AYXKEr TMepuoja y eKCIUloaTallju Ol AOTaJallllbuX YejuKka, IMpous3Bohau je
CMHCIIHO TPTOBYKO MM€ npokpoH. UumeHuna je na je y to Bpeme, kpajeM XIX u mouetkom XX
BEKa, y TUM WHIYCTPHJCKUM 3eMJbaMa, y KOJUMa j€ OTKPUBEH U TI0YEO0 Jla ce MPOM3BOAN Hephajyhu
YeNnuK, IO0CTOjaJi0 3aucTa MOIITOBAaEKE€ Ipe CBera mnpema aHTH4yko] ['pukoj, m ma je mojam
MOCTOJaHOCTH W BPEMEHCKE TPAjHOCTH carjiefiaH y TpukoM Oory KpoHocy (y CprickoMm je3uKky ce
u3roBapa kao kpos). OBaj 6or ympaBo cuMOOJIM3Yje BPEMEHCKY TPajHOCT, MOCTOjaHOCT U CIMYHE
ocobuHne. Onatie je HoB Marepujall, Hephajyhu yenuk, 10010 TProBayKo UME nPOKPOH, KA0 CUMOOIT
TpajHOCTH... TepMuUH ,,IPOKPOH™ je, JaKie, KOBaHWLA HACTala U3 JAaTUHCKOT MpPEAMETKa pro, KOjH
O3HauyaBa HEUITO 3d, HEKY IPUIAJHOCT U CIMYHO TOME, 10JIaTy UMEHY rpukor 6ora KpoHa.

Opatiie, TepMHUH MPOXPOM je MOTIYHO HempukianaH. YumeHuna je na Hephajyhu uenuim
cazip>ke (BeNMKY) KOJMYMHY XpOMa, OJJaKJIe j€é HEKOME 3Bydaslo JOIMYHO Ja Ce Ty paju O HEKaKBOM
»poxpomy“. Mehytum, nmokazahe ce kacHuje ga MHOTH Hephajyhm yenuiu cajapke U COJHIHY
KoMuuHy HukJa (oko 10% ma u BHIlE), alny ce TaKBU YENHIU HE HAa3UBAJy ,, POHUK ‘* YeTUIIMA.
Habe, y HekuM Hephajyhum uenunuma je npucyTtHa n1o0pa konuunHa MaHrasa (12-14%), na kakas
O0u TO Ha3uB OMO ,npomaneancku’’ Hephajyhu yenuk? A Ty Cy NPUCYTHH | oIl HEKH Jierupajyhu
€JIEMEHTH, UMa UX OapeM JleceTak — UCTUHA HE Y JIOMHUHAHTHO] KOJIMYHUHHU.

Kopo3uja ce manac WMHTEH3MBHO M3y4YaBa, j€p HAHOCH BEJIMKE MaTEpHjalHE IITETE ILEJIOM
YOBEYAHCTBY. MeXaHH3MH HacTaHKa W OJBHjama KOpO3Wje jecy 030MJBbHM MPOOJIEMH alh y OBOj
K131 Hehe OUTH peur o THM 1ojaBama Beh o yenunmma oTIopHUM Ha Te mojaBe. HapaBHO, HuIITA
Huje BeuHo (ocuM bora), ma he oBae ykpaTko OuTH ommcaHo u ,phame Hephajyhux yenuka®™ ycnen
POMEHA Y CTPYKTYPH.

Hamena oBe kmwure je 1a yrnyTH Y BpCTe, cacTaBe U 0COOMHE HajBaKHUjUX BpcTH Hephajyhux
yenmka. Kako cy mHorm Hephajyhu denmuim Mekw W CKJIOHM Xabamy MOBpPIIWHE, oBae he OuTH
oOpahene Teme moOoJsblIama )KeJbEHUX 0COOMHA, Kao 3allITHTA MyTeM MacUBH3AIMje U JeKOopaluje
MIOBPIIIMHE.



Hephajyhu yvenuyu

Crnuke Koje ciene y OBOM Jely WIYCTPYjy HEKe KapakTepUCTUYHE MpUMeHe Hephajyhux
YyeJMKa: MpBa Ce OJHOCH Ha KYXHHCKO Mocyhe, a 3aTuM cieie MpuMepH U3 apXuTeKType/rpalheBune
U 32 U3pajay CKYJINTypa.
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[locnenmwa cnuka je eHTepujep jeJHOT apXUTEKTOHCKOT 00jekTa y koMOuHanuju: Hephajyher
YenuKa, aTyMHHHjyMa, O0akpa M KOHCTPYKIMOHOT YelIHMKa y pazIuuuTHM Oojama (3JIaTHO XKyTe,
L[pHE, po3e KyTe, OpOH3€, AHTUUKOT MECHHT'a, IPBEHOT BUHA, LIPBEHE pYy’Ke, JbyOudacre u ap.).

Moxe ce cnobomHo pehm nma je ,,mameTan” m300p Marepwjajia KJjbyd NPOTHB CBAKOT
pacurama TPOUIKOBa, EHEPIHje U HapaBHO paja. YIITela y HeKOM Jierupajyhem eaeMeHTy — KacHuje
MOKe caMo Jia ToBeha TpoIKoBe W/MiTl eKOJIOMKe TpodieMe.

Oznake Hephajyhux uenmka opnae cy ysere u3 cuctema AISI, mmp. 304; 306 u ta. HoBu
CHCTEM O3HauaBama YeliKa, Koju npumemnyjy nactutyije SAE u ASTM, caapxku: jenHo cioBo +
5 6pojku u3 UNS 6pojeBa. Ha mpumep: 3a Hephajyhu yenuk 304 HOBa o3Haka je S30400, u Ta. 3a
MHOTE 4elHuKe oBne cy aatu u OpojeBu dennka mo EN (European Normes) cuctemMy o3HayaBama.
Wnax, Hucy cBu Hephajyhu yenuim ,,ynun® y (HaluMoHaNIHE) CTaHAApe, WITO je HeKaja MPUCYTHO
KOJ IOJJATHUX MaTepHjajia HAMEHEHUX Bapemby.
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Hephajyhu yenuyu

1. YBO/JA - KPATKA HCTOPUJA HACTAHKA HEPBAJYRUX YEJIUKA

Mertan cy JbyIu TIOYEIH Ja KOPHCTE XUJbaJaMa TOJIMHA YHAa3a/l, TAKO Jia CY YHTaBU TIEPUOTU
y UCTOPHjU Ha3BaHM IO METAIMMa Kao: OakapHO, TOTOM OpoH3aHO 100a, Aa OM KacHU]je HACTYIIHIIO
otkpuhe rBOXKha M uenuka, anu Hephajyhu udenumu He Oenexke Tako Myry ymoTpely, HAlpOTHUB
no3Hatu cy tek Hemro Bumie ox 100 roguna. [lopen cBux Merana xoje Jbyau Kopucte, Hephajyhu
YeJWK je HajBepOBaTHU]j€ HajBUIle KopultheH U mpuxBaheH je Kao mapameTap JbyJICKOT HalpeTKa.

I'pyna xpom-HUKI Jerypa noOWia je KOJNEKTUBHO HMMe Hephajyhu ueruyu, y 4emy cy
YYECTBOBAIM MHOTH MCTPaKMBA4H, TaKo Ja Hema jeaHor ,,oma‘“. Umak, ®paniys Peirre Berthier je
npBy, jomr 1821.r, o6jaBuo cBoja MCTpakMBama O Jierypama xpoma U (epoxpoma ucnuryjyhu
BUXOBY KOpo3uoHy mocTtojaHocT. [laske, Leon Alexandre Guilett, ucto Tako ®@panirys, myonukyje
1904.r. cBOja nCTpakuBama Ha JIerypaMa xeiesa, o uctoj reMu. l'onune 1911. nojaBimbyjy ce Xxpom-
HUKJI JIETYpe KOje ce JaHac o3HayaBajy kao Hephajyhu yemmmm. Mcte rommne, Elwood Haynes, y
Awmepunu yrBphyje edekar xpoma Ha KOPO3UOHY IMOCTOJAHOCT JIETypa Kelle3a ca XPOMOM Y HEKHM
pactBopuMa U atMochepckuMm ycimoBuMa. Hberop matenT moxuer 1915.r. 6uBa mpuxsahen 1919.
Panehu y ¢pupmu Kpynn, Eduard Maurer u Banno Strauss nmarenTHpajy ABe XpOM-HUKI JeType U3
dbamunuje Hephajyhux venuka. ¥ edwmnny, Harry Brearley npuctyna nuBemy u KoBamby HOXKEBA,
IITO je TpBa KOMEepIMjajdHa mpuMeHa Hephajyher uennka, mTo je Omiia MpPEeTXOMHUIA XHJbaJama
cinenehux mucrpaxuBaya. IHOBammje y MeTamypIikoj] Ipou3BOAKBM Hephajyhux denuka HuUCY Owuie
KOHTHHYaJHe. A, CBe Te MHOBalMje — Oniie OHE MaJle MM BEJIMKE — JIOTNPUHETIE Cy pa3yMeBamby
OTTIIOPHOCTH PA3JIMYUTHX BPCTH Hephajyhux denmnka Ha KOPO3HMOHY IIOCTOjaHOCT, YBpcTOhy,
KHJIABOCT WJIM jOUI J]a C€ CIIOMEHE BUCOKO-TEMIIEpaTypHa MOCTOjaHOCT.

On BaXHUJUX J€Tajba O MoYeIMa u3paje u mpuMeHe Hephajyhux dennka Oenexu ce:

e ox 1919. no 1923.r. npunarohasa ce ynorpedba Hephajyhux yenuka y u3paam XUPYpIIKOT
npubopa, ckaimnena u nocyha, y nueHrpy meranypike npousoame y lledunay, Enrnecka;

e vy panuM 1920-tTum ce ucnuTyjy KOMOMHAIM]E caapikaja xpoMma U HUKiIAa. Hephajyhu genuk
ce nexiapuire kao 18/8, o3HauaBajyhu nmporeHTe XpomMa 1 HUKIJIA y YEeIUKY;

e 1925.r. ce mpaBu pe3epBoap 3a CKIAULITEHE A30THE KHCEINHE, NOTBphyjyhn uynmeHuIy na
j€ OBaKaB YeJIMK OTIIOPAaH Ha KOPO3H]Y;

e roauHe 1925. mounmy 1a ce mpaBe MPBU XUPYPUIKA UMIUIAHTH O Hephajyher uenuka,

e y jemHoj muBapu ce 1928.r. neMOHCTpUpa XHWTHjeHCKH acleKT NPUMEHE Tocyne 3a
(depMeHTanujy MuBa, Mocie Yera ce MOYnbe J1a ce KOPUCTH U Y HHILyCTPHjH XpaHe;

e y CA/, 1930.r. je HartpaBJbeH MPBU BO3 011 Hephajyher uenmka:

o cnexnche, 1931.r. je HampaB/beH TPBH aBUOH OJ Hephajyher yenmka, KOju HapaBHO HHjE
oricTao 300T BeJIMKE TEXHHE, jep Cy ce y Mel)yBpeMeHy IojaBHIIe JIEType MPBO aTyMHUHH]jyMa
a OHJ/Ia ¥ TUTaHa,

e o 1935.r. nounme u3pana u ynorpeda KyXumbCKUX CyI0Nepa 07 OBOT YeIINKa;

e 1954.r. je HampaBJbEeHA TIPBA MOJBOHA KaMepa, aj je MIacTUKa Op30 3aMeHmIa Hephajyhu
YEJIHK;

e y @panmyckoj je 1966.r. HarpaBibeHa MPBa MOPCKa XUAPOLIEHTpaIa 3aCHOBaHA Ha €HEPTUjU
Tajiaca IUTIME U OCEKe.

YeweHuna je aa je Hephajyhu uenuk ,,uaeanaH XUTHjEHCKU MaTepujajl, He yTHYE HIIp. Ha
BOJIy WJIM jOUI Ha MHPHC HampaBJbEHE XpaHE y TaKBOM MOCYhy, a MOBpIIMHA CE JIAKO YHUCTH H
OJ]pKaBa y CAHUTETCKO UCTIPABHOM CTamby.



Hephajyhu yenuyu

Hanpenak koju je Hephajyhu dyenuk yuuHHO MOXJa c€ HajOoJbe BUAM KPO3 MpUOOD 3a jero.
[IpBe kammke cy TpaBjbeHE O] APBETA, pora WIM HIIP. CIOHOBAYe, JIOK Cy MPBU HOXKEBU KOje CY
KOPUCTHIIH JIOBIIH 3a ,,TpAaHKUpame* Meca OMiIn 011 KaMeHa, 1o MoryhcTBy o1 KpeMeHa, Ia OHAa O
MeTana (TadHuje Jerypa OpoH3e, MeCHHra, 3aTHUM OJ1 Kajiaja, cpedpa wiu 3marta). Hajpanuju nucanu
Tpar o ynoTpedu 37maTHE Kalike ce Hana3u y bubnuju, Uznazak u3 Erunra. Crapu Erunhanu cy ox
MeTaja JIMIK KallluKe, 0K ¢y ['pin u PUMIbaHM KOPHCTHIIN KalllMKE CITMYHE JaHAITEHHM.

Ilocyhe on miemeHuTHMX MeTala HPBO je KopHcTWia Biacrena. Ilpemame kasyje na cy
cpebpHu pubOOp KOPUCTHIIM, AaHAC OW peKiH, ,JeceTapu’ y Bojcuu Asekcanapa Bemuxkor, u na
Oam 3axBasbyjyhu aHTHOAKTEPH)CKOM JI€jCTBY cpedpa, Taj 1e0 BOjCKe HUje Ouo 3apaxxeH. Buibyiike
Cy KacHHje Touesie Jla ce KOPUCTE Y OJHOCY Ha KalluKe, cMaTpa ce Ja je ynorpeda BUIBYIIKH Ha
nBopoBHMa mpomupeHa TokoM Kpcramkux patoBa. Xenpu VIII, najmosnaruju ox Tjymopa y
Enrneckoj, mmao je obwuaj ma pykama KHJla MECO O] TeuYeHha, BEeMy CEpBHpPaHOM. JemaH of
HajyTUIAJHUJUX JbyaH, yommTe, y CpeameM Beky, Pumiesbe, MuHucTap (puHaHCHja M CaBETHUK
kpasby Jlyjy XIII, je 1630-tux Ha aBOp yBeo 00aBE3HO KOpWITNEHE HAOMTPEHHX HOXKEBA, Kao
CacTaBHU JI€0 MOCTYXKeHha apUCTOKPATH]H.

Ca moBehamem pa3HOBpPCHOCTH ymoTpeOe Hephajyhux uenmka, 3a TOCIEIHBUX CTOTHHAK
TOJIHA, HEMPEKUTHO j€ Paciio UCTPaXMBAKE YTHIIAja IOjeANHUX JIernpajyhux eineMeHaTa, He caMo
Ha O0CcOOMHE THX 4YelrKa Beh m Ha TexHoJIOIKe MmocTyrnke oopane. MmMajy ce y BUAy CTpYKTypHa
U3yuyaBama, Kao HIpP. HOBHja MCTPAKUBaka MPEIHUINTAIIMOHOT TaJoXema (a3a y muma U T.CH, U
HEelpecTaHa MCIUTHUBaKkha KOPO3MOHE MOCTOjaHOCTH Hephajyhux denuka 3a ompeMy y MEIUITUHH,
(dapMarneyTCKoj MHAYCTPHjH, EHEPIeTUIIN 1 Ha JOIII MHOTa MECTa.

Knacudukanuje nephajyhux denuka ce u3Bojie Ha pa3IMuuTe HAYWHE, OOMYHO TIpeMa BPCTH
¥ KOJIMYMHU JIeTHpajyhux eneMeHaTa WiM Mak nmpemMa HaMeHH, ajld ce Mopa 1mohu o1 HajOCHOBHUJUX
rpyra, Koje jJerupajyhu enementn cahumapajy npema cieachoj memu:

HEPDBAJY RN YEJIULA

Fe—Cr Fe— Cr —Ni Fe—Ni-Cr
KOPO3HOHO KOPO3HOHO
MIOCTOjaHU; ca MIOCTOjaHU]H, KOPO3UOHO,
yIIbEHUKOM BUIIIECTPYKO KHUCEITMHCKH U
OTIIOPHU Ha JeTUPaHH, TEMIIEPaTypHO
xabame, yaape u MEKHU U MOCTOjaHH
abpasujy KUJIaBH

cia. 1-1. I'py6o pa3BpcTraBame Ha OCHOBHE rpyrie Hephajyhux dennka

W3noxena 1mema CIyXd 3a Jajbe pasBpcTaBame Hephajyhux denmuka. Koposmona
MIOCTOjaHOCT Ka0 M MHOTE Jpyre OCOOMHE 4YeiHKa ce, MPUPOIHO, PA3JIMKYyjy OJ Ipyme A0 rpyre,
3aTHM O] KOJIMYMHE NMPUCYTHHX TIaBHUX JIETHpajyhnx eaeMeHara aad ¥ OHUX MPUCYTHUX y MAlbUM
KOJINYMHAMa I1a YaK U y TparoBuMma, KOju HUCY MOTJIM OMTH 00yxBaheH! OBOM IIIEMOM.
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172V OD

Nerdajuci Celici se proizvode preko 100 godina u mnogim zemljama, ukljucujuéi i Srbiju, a
nasli su mnoge primene, uklju¢ujucu arhitekturu. Najpoznatija osobina nerdajucih celika je njihovo
antikoroziono ponasanje u mnogim sredinama, kako u organskim tako i neorganskim okruzenjima.
Mnoge ostale dragocene osobine nerdajucih celika su takode nasle svoje mesto u monografiji. Ovde
je objasnjeno kako nerdajuci ¢elik moze da korodira, kao i drugi mogu¢i mehanizmi korozije. Osim
korozionih osobina, i druge osobine nerdajuc¢ih celika si, naravno, vazne. Vec¢ina ovih celika je
meka, zbog Cega su podlozni habanju, kavitacionim oSte¢enjima 1 abraziji. Ostale fizicke 1
elektrohemijske osobine su ukratko spomenute, uz detaljniji prikaz mehanickih osobina.

Delovanje legiraju¢ih elemenata 1 njihov uticaj na nerdajuce celike je objaSnjeno u
znaCajnom obimu, a ovakvih informacija nikada nije dovoljno sa inZenjerske strane. Ovi efekti,
naravno, zavise od koliCine izabranih elemenata, i mogu da proizvedu razliite vrste struktura.
Razlikovanje vrste strukture u nerdaju¢im celicima nije dobro poznato svim inZenjerima, posebno se
imaju u vidu nove vrste, kao Sto su dupleks ili precipitaciono otvrdnjavajuci Celici.

Evidentno je da ve¢i broj osobina, uostalom kao u slucaju svake legure, zavisi od stanja
topljenja, legiranja, rafinacije, livenja, zatim od postupaka plasticne deformacije (uglavnom se
primenjuje valjanje i/ili kovanje), 1 na kraju od rezima termicke obrade. Nekoliko nerdajucih celika
iz martenzitne grupe, posle kaljenja se podvrgavaju hladenju, kao pothladenje (-80°C) ili duboko
hladenje (-196°C), $to je ovde takode obradeno. Posebna paZnja je posveéena faznim
transformacijama tokom hladenja ili otpuStanja. Metalurgija praha i sinterovanje nerdajucih Celika
su manje poznati inZenjerima, tako da je i ova specificna tehnologija ovde ukratko razmotrena.

Tehnologije spajanja (zavarivanje, lemljenje ili lepljenje) se Siroko koriste u industriji, tako
da su privukle duznu paznju za blizim objaSnjenjima u mnogim detaljima, ukljucujuéi savremene
metode kao Sto je zavarivanja laserom ili elektronskim snopom.

Metode oblikovanja poluproizvoda (lima, Zice ili cevi) u zavrSne proizvode se dosta koriste u
praksi. Neki korisni kriterijumi 1 saveti npr. za oblikovanje limova (kao $to je povratna elesticnost)
ovde su izlozeni. Nerdaju¢i Celici pokazuju neke specifi¢nosti u operacijama secenja, nozevima ili
tokom strugarske ili glodacke obrade, odnosno tokom brusenja. Posebna paznja je posvecena
poliranju nerdajucih cCelika, primenom mehanickog. hemijskog ili elektrohemijskog tretiranja. Nije
tipina ve¢ radije ekskluzivna primena nerdajucih Celika u arhitekturi sa obojenom povrSinom.
Ovakva obojena povrsina mora biti postojana u dugom vremenskom periodu kori§éenja i, naravno,
vizuelno privlatna. Za poboljSanje vizuelne privlacnosti nerdajuc¢ih celika upotrebljenih u
arhitekturi, potrebna je posebna osobina sjajnosti, sa visokom reflektivnoscu, ali je ponekad pozeljna
mat povrSina (dobijena valjanjem, Cetkanjem ili pasivizacijom povrSine) i iz tog razloga je
predstavljena skala od 13 stanja.

Postoji jedna skoro neznatna primena nerdajucih Celika — za bizuteriju. Ovi proizvodi kao 1
ostali nakit moraju biti antikorodivni 1 posebno antialergijski prema ljudskoj kozi. Ove teme jo$
uvek nisu prisutne u knjigama o nerdaju¢im c¢elicima, ali su su nasle mesto u ovoj monografiji. Kao
meki materijali ovi €elici ponekad zahtevaju dodatnu povrSinsku obradu (koris¢enjem PVD, CVD ili
sli¢nih tehnologija) za poboljSanje otpornosti na trenje uz zadrzavanje antikorozionih osobina.

Principi ispitivanja karakteristi¢nih osobina nerdajucih ¢elika, ukljucuju¢i mehanicka, meta-
lografska i koroziona ispitivanja, ovde su ukratko objasnjeni.

Key words: antikoroyione osobine, legiraju’i elementi, structure, topljenje&rafinisanje,
plasti;na prerada, metalurgija praha, sinterovanje, termic¢ka obrada, tretiranje pothladenjem,
intermetalne faze, struganje, glodanje, poliranje, dekoracija povrsine, primena u arhitekturi,
sjajne&mat osobine, osobine habanja, metalografija, korozioni testovi.
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ABSTRACT

Stainless steels are producing over 100 years in many countries, including Serbia, and they
found out many applictions, including the architecture. The most known property of stainless steels
are their anticorrodive behavior in many environments, both in organic or inorganic surroundings.
Many other preciuos properties of stainless steels also are found their place in monography. Here is
explain how the stainless steels may corrode as other possible types of corrosion. Besides the
corrodive propeties, other properties of stainless steels are important, indeed. Most of those steels
are soft, so they are subjected on wearing, cavitation damage or abrasion. Other physical and
electro-chemical properties are shortly mentioned, while mechanical properties are well expressed.

The effects of alloying elements and their influence in stainless steels are explained in a wide
scale, but such informations are never enough from the engineering point of view. These effects, of
course, depend from the amount of chosen element(s), and may produce different kind of structures.
The kind of structural diversification in stainless steels are not well known to all engineers,
especially the newest grades as duplex or precipitation hardening steels.

It is evident that most of properties, as in case of every alloy, depend from the stage of
melting, alloying, refining, casting, and further by metal working processes (mainly applied rolling
and/or forging), at the end from the heat treatment regimes. Few stainless steels from martensitic
group after quenching are subjected to cooling as subzero treating (-80°C) or by deep freezing (-
196°C), and that techniques also are explained here. Special attention is given on phase
transformtion into stainless steel during cooling or tempering regimes. Powder metallurgy and
sintering are less known to many engineers, so this specific technology here is briefly described.

The joining technologies (welding, brazing or adhesive bonding) are widely used in industry,
so they attracted responsible attention for closer describing here in many details, including currently
methods, as welding by laser or electron beams.

Methods of shaping of semiproducts (sheet, wire or tube) into final products are widely used
in practice. Some usefull criteria and advices for example in sheet forming (as spring back effect)
here are presented. Stainless steels show some specific behavior in cutting operations, by knives or
during turning, milling and grinding operations. The manganese stainless steels either they are soft,
represent a material which must be carrefuly processed. Special care is dedicted to the polishing of
stainless steels, by applying mechanical, chemical or electrochemical treating. It is not typical but
rather is an exclusive application of stainless steels in architecture with the colored surface. Such
colored surface must be durable in a long period of exploration and of course visualy attractive. For
improving a visual attraction of stainless steels when used in architecture, from those steels is
needed a kind of shining property, with high reflectance, but sometimes the matt surface is favoravle
(obtained by rolling, brushing or surface passivization), and scale of 13 degrees is presented.

There is one minor application of stainless steel — for (f.) bijouterie. Those products as
other jewels must be anticorrodive and particular antiallergic against to human skin. These themes
still were no present in books about stainles steels, but find place in this monograph. As soft
material, stainless steels sometimes need further surface treatmant (by using PVD, CVD or similar
technologies) for improving the wear resistance with conserving principal anticorrodive property.

Principles for testing of characteristic properties of staniless steels, including mechanical,
metallographic and corrosion tests, here are briefly discussed.

Key words: anticorrosion properties, alloying elements, structures, melting&refining, metal
working processes, powder metallurgy, sintering, heat treatment, subzero treatment,
intermetallic phases, turning, milling, polishing, surface decoration, architecture,
shining&dulling properties, wear properties, metallography, corrosion tests.
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