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Rostfritt stal

Superferritic
stainless steels

N

Add Cr, Mo

347

Add Nb + Ta

to reduce
sansitization
Add Ti
@4— to reduce
sensitization

304L

Lower C
(316L) €«—— to reduce

sensitization
@

Supergulst-nitic

D D

No Ni, .
ferritic Add Cr and Ni

Add Ni, Mo, N
stainless <¢— for corrosion
steels resistance
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Ni-Cr-Fe
alloys

Add Ni for corrosion
resistance in high-temperature
environments

for strength and
oxida%it::n
resistance

304 (“18-8")
Fe-18 to 20Cr-
8to 10 Ni

_Add Mo for
pitting resistance

(316)

Add more Mo for
pitting resistance

Add S or Se for
machinability Dot

stainless steals

!

Increase Cr,
lower Ni for
higher strength

Aoty [k

lower ardening

preci Ol’r'l stainless
ha ing steels

Add Mn and N, lower Ni
for higher strength

No Ni addition,
lower Cr,
martensitic

>

410, 420

N\

Oxygen

/

Rust

<10.5% Chromium

Passive film

Stainless Steel

A

>10.5% Chromium
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Stainless steels

N /

Add Ni for corrosion

Superferritic ’ i-Cr- —
mirﬁ:ss steels N;,ﬁ,’v';’ 303, 303 Se

S i resistance in high-temperature ~ Add S or Se for
environments machinability
stainless steals
(430) 309, 310, 314, 330 /
347 T
No Ni 2 Increase Cr,
ferritin. o L SO Ni lower Ni for
'Add Nb +Ta TS for strength and higher strength
to reduce oxidation
sensitization resistance
Add Ti 304 (*18-8") Add Cu, Ti, Al, Precipitation-
(@20 <«——— toreduce Fe-18 to 20Cr- lower Nifor'____,, | hardening
i i T s
_Add Mo for
304L pitting resistance eI R
Lower C for higher strength
316L) ¢ to reduce
sensitization 318)
No i sddltion,
ower Cr,
L \ more Mo for marte:\si:ic
pitting resistance
Sup:irgulst-nitic Afgd Ni, Mo, N l
ol gt (G
steels resistance 403, 410, 420

Nickel equivalent
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M
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Austenitiska rostfria stal

* Austenitisk struktur

» Inga fasomvandlingar

« Bra spanningskorrosionsmotstand

« Hog kryp hallfasthet

« Utmarkt seghet

» Bra bearbetbarhet

« Bra svetsegenskaper

« Utmarkt motstand mot
vateforsprodning/kallsprickor

» Kansliga for varmsprickor och
intragranular korrosion
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Super-austenitiska rostfria stal

— 20-28% Cr
—>20% Ni
— Legerade med Mo och N

Austeniter: PRE < 30
Super-austeniter
 Grupp 1: PRE <43
* Grupp 2: PRE 43-55
* Grupp 3: PRE > 55

PRE=%Cr+3.3x(%Mo+0.5x%W)+16x%N

CORROSIVITY

SANICRO® 35 :

TEMPERA
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Super-austenitiska rostfria stal

Standard | Handels Tillsatsmaterial Cr
namn

1.4539/ 2RKG65 S20255Cul/ 19.0- 4.0- 24.5- 0.10-
N08904 ER385 21.0 438 26.0 0.15
2 1.4547/  254SMO S Ni 6059/ 43 19.5- 6.0- 17.5- 0.18-
S31254 ERNiCrMo-13 205 7.0 185 0.25
2 N08367  Al-6XN Ni 6625/ 46 20.0- 6.0- 23.5- 0.18-
ERNiCrMo-3 220 7.0 255 0.25
2 1.4591/  Alloy 33 SZ33321CuNL/ 45 31.0- 0.5- 30.0- 0.35-
R20033 ER33-31 350 20 33.0 0.60
2 1.4562/  Alloy 31 N06059/ 51 26.0- 6.0- 30.0- 0.15-
NO8031 ERNiCrMo-13 280 7.0 320 0.25
2 NO08935  Sanicro 35 N06059/ 52 27 6.5 35 0.30
ERNiCrMo-13
3 S31266  Sanicro 23 N06059/ 55 23.0- 5.0- 21.0- 0.35-

ERNiCrMo-13 250 7.0 240 0.60
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Mekaniska egenskaper

— Hog Cr och N-halt ger hog
hallfasthet
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Punktfratning och spaltkorrosion

Temperature, °C
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Svetsutmaningar

Varmsprickor
Intermetalliska faser
Porer
Korrosionsmotstand

N\
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Segring av legeringsamnen vid stelning

— Mo — Lagt korrosionsmotstand
— S, P — Varmsprickor

— Nb — Varmsprickor

— Si — Varmsprickor

‘10

Koncentration

Stelningsfront

»
»

Austenit,f'ﬁ Smalta

N\
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Varmsprickor

1"

N\



Varmsprickor
. " . o 0.24 T T T T T T T T T T T T eI
* Begransa spanningar — lag _ o umciptile. |
Vé rmeti”f6 rsel 0.20 - . . & o no? s;uic;e;ﬂihlz
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Sekundarfaser

« Sekundarfaser: o-fas,
Cr2N

« Kvave stabiliserar
austenit och motverkar
sekundarfaser

13

Cr
Mo

Si

600°F
300°C.

e M7 C3 carbide, Cr N nitride HAZ
e O phase
o Cr2 N nitride
+ X phase
« Y2 phase
o M,4 Cg carbide
R phase

e T phase °

Cr, Mo, Cu, W

* o' phase

—

Cr, Mo, Cu, W

TIME
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Sekundarfaser

e Sanicro 35

Temperature [°C]
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N\

Svalningsforlopp
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Time [min]

e § PhSE === 1T phase s=iijess Cr2N
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Varmetillforsel

Sort Varmetillforsel

15

Mellanstrangstemperatur

Austeniter <2.0 kd/mm
Super-austeniter <1.0 kdJ/mm

Nickellegeringar <1.0 kJ/mm

<150°C
<100°C

<100°C

Cooling rate at 540°C
per Rosental's equation (°C/sec)
=)

™)
(=]
T

—
o
T

(4]
T

o

N\

Preheating temperature (°C)
A: 50°C
B: 100°C
C: 150°C
B D: 200°C
E: 250°C

1

o

1 L
10 20 30 40 50 60

Heat input (kJ/cm)
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Fogutformning

— Lag varmeledning och hogre

varmeutvidgning (jmf lag-legerat):

— Storre rotspalt

— Lagre viskositet och storre
stelningskrympning:

— Storre fogvinkel (60-80°)

16

Square groove

t d
mm mm
MMA <3 1=-2 't
TIG <3 {=2
MIG <3 1-2 d—> l«—
V-groove
t d k o o
mm mm mm & TN ry
MMA 3-15 2-3 1-2 60-70° ¥ A
TIG 258 2-3 1-2 60-70° Ak
MIG 3-12 2-3 1-2 60-70° r
SAW* 4-12 2-3 1-2 70-90° o [
U-groove
t d k r o o
mm mm mm mm
MMA >12 1-2 2-3 6 15° !
TIG 6 12 1-2 6-8 15° X LJ
MG >12 12 2-3 6 15° K
SAW* 510 1-2 1-3 6-8 15° G [

*Root pass with TIG, MIG or MMA. SAF 2507: Contact Sandvik for advice.

N\
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Korrosionsmotstand

— Kompensera Mo segring med overlegerade
tillsatsmaterial

— Skyddsgas enligt materialtillverkarens rekomendationer

— Rengoring efter svetsning

N\
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Rengoring efter svetsning

W=

Betning/Laserabblation
Slipning

Borstning

Blastring

Koncentration [atom %]
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N
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N
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Fe,O5 / Fe;0,

—Fe

—Cr
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——Ni

/\
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200 300
Sputter djupo [nm]
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