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Name : SUS 321
Class : Stainless steel
Type : Austenitic standard

31N 2.1 mﬁﬂizﬂaummﬁmiu stainless steel SUS 321 [5]

12

Element C Mn Si Cr Ni P S Ti Ta
Weight % | 0.08 | 2.00 | 1.00 | 17.0-19.0 | 9.0-12.0 | 0.045 | 0.03 5xC-0.70 | 0.1
GniN"ﬁ 2.2 Mechanical properties of stainless steel SUS 321 [5]

Properties Conditions
T (°C) Treatment

Density (x1000 kg/m’) | 8 25
Poisson's Ratio 0.27-0.30 25
Elastic Modulus (GPa) | 193 25
Tensile Strength (Mpa) | 515 25 hot finished and annealed (plate, sheet, strip) more
Yield Strength (Mpa) 205
Elongation (%) 40
Reduction in Area (%) | 50
Hardness (HRB) 88 (max) 25 annealed (plate, sheet, strip)
3 N"?; 2.3 Thermal properties of stainless steel SUS 321 [5]

Properties Conditions

T (°C)

Thermal Expansion (10—6/"C) 16.6 0-100 more
Thermal Conductivity (W/m-K) 22.2 100 more
Specific Heat (J/kg-K) 500 0-100
3 N"?; 2.4 Electric properties of stainless steel SUS 321 [5]

Properties Conditions

T (°C)

Electric Resistivity(10” Q-m) 730 25



http://www.efunda.com/units/convert_units.cfm?From=190&mrn=8000#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=25#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=25#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=319&mrn=193#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=25#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=339&mrn=515#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=25#ConvInto
http://www.efunda.com/Materials/alloys/stainless_steels/show_stainless.cfm?ID=AISI_Type_347&show_prop=uts&Page_Title=Stainless%20Steel%20AISI%20Type%20347
http://www.efunda.com/units/convert_units.cfm?From=339&mrn=205#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=25#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=876&mrn=1%2E66E%2D005#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=0#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=100#ConvInto
http://www.efunda.com/Materials/alloys/stainless_steels/show_stainless.cfm?ID=AISI_Type_347&show_prop=cte&Page_Title=Stainless%20Steel%20AISI%20Type%20347
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=100#ConvInto
http://www.efunda.com/Materials/alloys/stainless_steels/show_stainless.cfm?ID=AISI_Type_347&show_prop=tc&Page_Title=Stainless%20Steel%20AISI%20Type%20347
http://www.efunda.com/units/convert_units.cfm?From=886&mrn=500#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=0#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=100#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=392&mrn=7%2E3E%2D007#ConvInto
http://www.efunda.com/units/convert_units.cfm?From=55&mrn=25#ConvInto
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2.4.1 Phase diagram of austenitic stainless steel
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gﬂ‘ﬁ 2.5 Iron-chromium phase diagram at 8% nickel

(‘ﬁum http://www.asminternational.org/documents/10192/3473958/05231G_Sample.pdf)

Ao w I ana A ~ 49! A o A
andryveuranesamianauauE@anmILNITIATUIL (wrought products) 189N 1D
A I ay A 9 [ 1 . a 1
vasyazauelsenouluruauyiie Inseaie Mindadiu Co/Ni U5z 1.95 921Ran1500
@ 4 I Aa 1
damaTanz lusesmeuiluma O-Ferrite + Austenite(FA mode) Aoila O-Ferrite dztnanouvle
. 1 4 < 9 < 9 o 1 . a
Austenite (I¥15981%0MIMAN 304 #2889 308 1UAYW) vndaaIu Cr/Ni sz 1.45 azina
1w A < . . A . aQ !
msneaInalavzluseedoiilu Austenite + S—Femte(AF mode) Aold Austenite 9ZINANOY
. 1 d < I ] < [
e O Ferrite (U5 001FouMAn 310 A2ean 308 Hudu) Taena liman 321 a2iis1g C werwoy
a A< . 1 a S ]
0.08% dzinamsanaznoulunuy MC il Tic Turisquugil 850 osmusadoayu 11 uay
$ g 1 a X 1
MIANAZNBULLY M,,C, Ml Cr,,C, Tussguunilszunm 427 - 816 ° C osrusaiTod H9d4
o q ¥ A A a ~ IS Y Y ) '
M lasWennusnaveunsuilsuaanad WunalinuaIununIsNanouaINLUIVe Y
' P i)
NTUAAL IUNANMIAANTOUAINVOUIATY (intergranular corrosion) tazaHiN 1A luuuuew
¥ a Y| 1 @ { 4 4
UoNIINUHANTENUVBINIIINA Cr,,C, 6adIWanonITuAnA1v09 Insilioun1s lussou q uud

4 s .
dwonguiulymisesuesnsuaniia (Crack)
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2.5 M3BoNaUA A [6]
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31 2.6 MTraeamsFeuan [5]

(M: http://www.siamstainless.com)
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2.6 ﬂqyﬁﬁugmmsmﬂamaﬂﬁmﬂam[7]
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2.6.2 m‘smaammL%uiﬂﬁ%'ms"lﬁﬁmmamw

[ Y
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I Qy a 19 o Qﬂl a am =
Fumsnaasumuryuanulagn lidosiatsannruau@y Tagdsasivaeuiivalslsznn
v
UANANAUAINANHAUL 5 0AINTOAINUATDITUIIY (FU AITNATBUAILAT, NTNATDUAY
1 < 4 {
YOUWAWNTNFY, NMINAADURIGRAUIHAN, NTNATOUAILAAUATINDFI HAZNTNATOUAY

Mwanesad iWudu
2.7 INAYA Differential Thermal Analysis (DTA)
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@159 2.5 In-situ Application of SS-DTA to welding Processes and Casting [9]

Process Material Phase Transformations Application
E6010 weld on C-Mn pipeline steel CCT Diagrams
E11018-MR multipass weld metal Formation of PF(G), PF(I), FC(P), Microconstituents identification
HAZ of steel 23G2SAF WF, FSP, FS(A), AF, FS(NA), B,M Operational window of heat inputs
SMAW
HAZ of steel 10ChSND Development and testing of WPS
Ni-Cu, Ni-Cu-Pd, and E308L-15 Solidification range and formation of Consumable development
Welds in steel 304L Eutectic phases Solidification range control
Weld metal and HAZ in steel P91 Solidification range, Mg, Mg
Selection of preheat / interpass
Weld metal and HAZ in steel 12Cr- Solidification range, O-ferrite to
temperature
6.5Ni-2.5Mo and 410 Austenite, Mg, Mg
Solidification range, O-ferrite to
GTAW Weld metal in steels 2205 and 2304
Austenite, precipitation
Solidification range, formation of
Weld metal in alloy 5454 . Microstructure analysis and identification
Eutectic phase
Weld metal and HAZ in steel A36 Formation of PF(G), FS(A), B, M
FSW *Stair zone and HAZ in HSLA 65 Formation of PF(G), FS(A), B
Formation of PF(G), PF(I), FC(P), Controlling HAZ microstructure and toughness
ESW HAZ in steel S355J2G3
WF, FS(A), FS(NA) by accelerated cooling
Casting Solidification, formation of eutectic phases,

**Alloys 6060 and 6060 + 20% 4043

precipitation

Study of simulated weld metal solidificaation

*FSW study conducted by Seth Norton, formal Graduate Research Associate at OSU, now America, Inc.

**Thermal data provided by Prof. Carl Cross from the Federal Institute for Material Research and Testing (BAM), Berlin, and processes b
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