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CORROSION RESISTANCE
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ATMOSPHERIC CORROSION RESISTANCE

marine

coastal FRETE e

industrial

city

rural no rust

indoor

409 410 430 439 304 446316 447 material
selection

Different environments require different ferritic (400-series) or austenitic (300-series)
grades, to resist atmospheric corrosion. In industrial, coastal and marine environments,

some localised [pitting) corrosion may be acceptable, in certain applications.
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g MARTENSITIC 3
= STAINLESS STEELS =
i AUSTENITICS &
= STAINLESS STEELS =
2 TYPE 304/316 L

UTS
00 | HSLA STEELS

i FERRITICS

uTS A <" STAINLESS STEELS

"""" / { T YPE 43
500 _I | 2 SN
400

{',5,,% e e

300 _§/ A3é N

Ys L

20 Il |CARBONSTEELS |

FERRITIC STAINLESS: AUSTENITICS:
- EQUIVALENT TO EASIER TO FORM
= CARBON STEEL INTO COMPLEX SHAPES
0
T T T T T 1 T 1 T T T T T
i 8 12 16 20 2 28 32 3% 4 4 48 E
STRAIN

UTS is measured in MPa (1Mpa = IN/mm?® = 145PS| = 0.1kg/mm?®) and represents
maximum resistance at failure. YS refers to the beginning of the “plastic” phase, where
elongation no longer disappears when the stress is removed.



MECHANICAL PROPERTIES (COLD ROLLED)

ASTM A 240 JIS 6 4305 EN 10088-2

Ry | Rz | A R, | Rx | A Ro | R | Ay

min min min min min min min min

w || |20 | -] -|-]- X2CrTin2 14512 | 380- | 220 | 25
560

4105 | 415 | 205 | 22 | SuS | 440 | 205 | 20 | XaCrNit2 14003 | 450- | 320 | 20
410 650

430 | 450 | 205 | 22 | sus [ 420 | 205 | 22 X6cri7 14016 | 450- | 280 | 18
430 600

436 | 450 | 240 22 | SUS | 450 | 205 2 X6CrMo17-1 14113 450- | 280 18
4% 630

43 | 450 | 20 | 22 | SUS | 410 | 245 | 20 |X6CrMoNb17-1| 14526 | 480- | 300 | 25
436 560

@ |as s | 2| -] -] -]~ X2CrTil7 14520 | 380- | 200 | 24
530

9 |45 f20s | 2] - | - | -] - X2CrTin? 14510 | 420- | 20 | 23
600

wr | a5 | 205 | 2 | — | - | - | - |[xeCrMoNb1g | 14509 | 430- | 250 | 18
630

S44400| 415 | 275 20 | SUS | 410 | 245 | 20 | X2CrMoTi18-2 1.4521 420- | 320 20
(444) 464 640

304 | 515 | 205 | 40 | SUS | 520 | 205 | 40 X5CrNi1-80 1.4301 540- | 230 45
304 750

The above table expresses properties in terms of U.S., Japanese and European standards,
comparing ferritic grades with standard austenitic grade 304. Rm = ultimate tensile
strength, Rp02 = yield strength and A5/A80 = elongation to fracture.
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PHYSICAL PROPERTIES
Type of Density | Electric | Specific | Thermal Thermal expansion Young's
stainless resistance | heat | conductivity coefficient modulus
steel X0
glem* | Qmmi/m | 0-1000C | 100°C 0-200°C  0-600°C N/mm?
Jhge©C | Wime°C 104°C
409/410 71 058 40 2% n 12 20
10%-14% Cr
430 77 0.0 40 % 105 s 20
14%-17% Cr
Stabilised 77 060 40 2% 105 ns 2
430Ti, 439,
i
Mo>0,5% 77 060 40 2% 105 ns 2
434, 436, 44k
Others 77 062 460 2% 100 10 20
17%-30% Cr
304 79 0 500 15 1 18 20
Carbonsteel | 7.7 0.2 460 50 12 % 25

The modulus of elasticity of ferritic grades (at 20°C) is superior to that of 304 austenitic.
IS units: g/cm?® = kg/dm?® - J/kg ¢ °C = J/kg ® °K - W/m ¢ C = W/m * K -10-6/°C =
10-6/°K - N/mm? = MPa.
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DEEP DRAWING

The slipping effect differentiates “drawing” from the “stretch-forming” method, in which
the blank is constrained by the blankholder.

203 oo Job uid g odel (15 B g acis s 3y9 955 5 00 e 3,9 sl 4 (Stretch Forming ) _il> Jlge b (iS50
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THE LDR FACTOR

The Limited Drawing Ratio (LDR] is an important deep-
drawability parameter.

LIMITED DRAWING RATIO (LDR]
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LDR GRADE COMPARISON
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430 439 461 304
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limited drawing ratio (LDR]

STRETCH FORMING

In stretch-forming, the drawn area becomes thinner.
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STRETCH-FORMING PERFORMANCE

Dome height (K50) for different stainless steels
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INDUSTRY

Ferritic is extensively used where the maintenance of carbon steel is a virtual impossibility.

DAM OUTLET PIPES FLOOD CONTROL GATES TANKS FRACTIONATING COLUMN

Painted grade 1.4003/410, Painted grade 1.4003/410, Grade SUS430J1L, coloured- Grade 410S, Europe
Columbus, S. Africa Columbus, S. Africa resin coated (outer
jacket], JSSA, Japan

BURNERS BOILERS

CONVEYOR BELT ‘ BURNERS BURNER BOILER INNER TUBE

Grade 410S, Europe Grade 1.4509/441 (high Grade SUS430, boiler gas Grade 1.4521/444,
oxidation resistance) burner, JSSA, Japan. KOSA, S. Korea

“HYDROBOIL” INSTANT

BOILING WATER HEATER BOILER HOT WATER TANK

Grade 1.4521/444, Grade 444, Europe Grade 1.4521/444, Europe Grade SUS444, JSSA, Japan
ZIP Industries and
ASSDA, Australia

14



KITCHENWARE

LIQUID DISPENSER

ELECTRIC KETTLE

REFRIGERATORS

PASTA COOKING POT

FRIDGE & FREEZER

. N -
A 4 7
Grade 430 Grade 430, Groupe SEB Single layer SUS430J1L Grade 430 panel
(induction heating],
JSSA, Japan
SINKS WASHING MACHINES
FRIDGE & FREEZER DOMESTIC KITCHEN SINK DRUM
e U T S //7

Grade 430 door panel,
TKN, Germany

DRYERS

Grade 430 (drum and exterior
panel], TKN, Germany

@, il

23358

Grade 430 drum, LG
Electronics, S. Korea

TABLEWARE

DRUM

ASIAN SPOON

CUTLERY

Grade SUS430, JSSA, Japan

) |

Grade 409, Whirlpool, Europe

Grade 430

11

? -

400-series grades, IKEA
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ELECTRICAL APPLIANCES

DISHWASHER

A

MIXER

Grade 430 (exterior and
interior panel), Haier, PRC

Grade 1.4513, TKN, ltaly

Grade 430

ELECTRIC RICE COOKER

Resin coated SUS430,
JSSA, Japan

EQUIPMENT

ELECTRIC KETTLE

Resin coated SUS430,

SHELVES

RUBBISH CONTAINER

PARTITION

Grade 1.4016/430, horizontal

Grade 1.4016/430, Graepel and

Grade 430, POSCO, S. Korea

JSSA, Japan shelves, Graepel and Centro Inox, Italy
Centro Inox, ltaly
HOODS
HANDRAIL LCD FRAME KITCHEN HOOD

Grade 430 welded tube

L

Grade 410, POSCO, S. Korea

KITCHEN HOOD

Grade 430, Blanco,
TKN, Germany

Grade 430, Falmec,
Nucleo Inox, Brazil

16



HOME & OFFICE

In the following applications, ferritic (400-series) grades are now established as ideal, on grounds of their aesthetic quality,
their resistance to cleaning and disinfection agents, their low thermal expansion coefficient and their magnetism (for
induction cooking). They also offer considerable economic advantages over other materials.

DOMESTIC COOKING
EQUIPMENT

GAS COOKER VARIOUS

Grade 1.4016/430, windscreen
and brazier, Ompagrill
and Centro Inox, Italy

Grade 1.4016/430
barbecue, USA

MICROWAVE OVEN

GAS COOKING TOP

INDUCTION COOKWARE

Groupe SEB (Tefal)

PRESSURE COOKER

AT e

<

Grade 430, POSCO, S. Korea

17

DISHWASHERS

DISHWASHER

DISHWASHER

Resin coated SUS430J1L
outer panel, JSSA, Japan



COMMERCIAL FOOD EQUIPMENT

BAKERY OVEN

Grade 430, Macadams Baking
Systems (PTY] Ltd, S. Africa

GAS COOKING EQUIPMENT

Grade 430, Lincat, UK

COFFEE SERVER

Grade SUS430J1, JSSA, Japan

HEATED MERCHANDISER

Grade 430, Lincat, UK

CONVEYOR TOASTER

Grade 430, Lincat, UK

MICROWAVE OVEN

Grade 430 (interior and
exterior), JSSA, Japan

BURNER RANGE

Grade 430 (gas hob),
POSCO, S. Korea

REFRIGERATOR

Resin-coated SUS430J1L
panel, JSSA, Japan

COFFEE MACHINE

Grade 430, Lincat, UK

RESTAURANT TROLLEY

Grade 430

18

DISPLAY MERCHANDISER

Grade 430, Lincat, UK

WALL CUPBOARD

7 —

Grade 430, Lincat, UK




LIFTS ROOFING

SCHOOL ROOF

ESCALATOR STEPS

LIFT PANELS

. = % S N “-,
Grade SUS430LX Grade SUS445J2, Kitakyushu Grade 430Ti (standing
(1.4016/430), Japan Mediadome [Fukuoka seam technique], Ugine
Pref.)1998, Japan & Alz, Austria
GYMNASIUM ROOF CANOPY CHALET ROOF AIRPORT ROOF

Grade 445, KOSA, S. Korea Grade 446, KOSA, Grade 1.4510/430Ti (standing- Grade SUS447J1, Kansai
Seoul, S. Korea. seam techniquel, Ugine & Alz, Airport terminal building
Germany. (architect Renzo Piano),

JSSA, Osaka, Japan

URBAN FURNITURE

TICKET MACHINE ON
LAMP POST POST BOXES RAILWAY PLATFORM ELECTRIFICATION BOXES

Grade 1.4510/439, Grade 1.4003/410, painted, Grade 1.4003/410, painted Grade 1.4003/410, painted (15
electro-polished welded SASSDA, South Africa. (15 years in service), SASSDA, years in service), SASSDA,
pipe, KOSA, Seoul, S. Korea “Utility” ferritics are often UK S. Africa
painted, when aesthetic
considerations are important.
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CIVIL CONSTRUCTION

NOISE-ABSORBING PLATE STRUCTURAL STEELWORK
FOR OVERPASS OF BRIDGE INNER WALL OF TUNNEL

Grade SUS436 (1.4526/436), Grade 1.4003/410 painted, Grade SUS430J1L (1.4016/430),
JSSA, Japan SASSDA, South Africa (bridge JSSA, Japan
in service for over 8 years).

WINDBREAKER FENCE PLATFORM SCREEN DOOR ELECTRIFICATION MASTS

INNER WALL OF TUNNEL

Grade 1.4016/430, painted,
Monte Mario Tunnel,
Centro Inox, Italy

POWER GENERATION

Grade SUS445J2, JSSA, Japan Grade 1.4510/439, hair-line Grade 1.4003 (first major
finish, KOSA, S. Korea application in 1982, along
seashore - 10m from surf,

no corrosion), S. Africa

CLADDING

Grade 1.4003/ 410, X-grid
cooling tower packing,
S. Africa

BUILDING FACADE CLADDING BUILDING FACADE CLADDING BUILDING FACADE CLADDING

pi 1 HRL

Grade SUS445M2, Grade 1.4521/444 brushed Grade SUS445J2,
low-reflectivity matt finish, no. 4 (horizontal panels), Future Science Museum,
ASSDA, Australia Vivo Building, Rio de JSSA, Japan

Janeirg, Nucleo Inox, Brazil
[coastal environment)

20

BUILDING FACADE CLADDING

Grade 1.4526/436, Ugine
& Alz Steel Service Centre,
Arcelor Mittal Stainless,
Katowice, Poland




TANKS

WATER TANKS & PIPES

L

Grade 444, Brazil

WATER TANK

WATER TANK

WATER TANK

Grade 444, KOSA, S. Korea

Partially in grade SUS444,
finish no. 4, JSSA, Japan

Partially in grade SUS444,
finish no. 4, JSSA, Japan

MOTORCYCLE

FERMENTATION AND
STORAGE TANK

Grade 444, Nucleo Inox,
Brazil. Sander Inox has
successfully produced such
tanks for 7 years.

FERMENTATION AND
STORAGE TANK

Grade 444, Nucleo Inox, Brazil

MOTORCYCLE EXHAUST MOTORCYCLE EXHAUST

Grade 1.4509/441, Centro Inox,
Italy. The new Vespa ET2
is equipped with a ferritic
catalytic silencer.

Grade 1.4512/409L,
YUSCO, Taiwan, China

MOTORCYCLE EXHAUST

Grade 409L

MOTORCYCLE EXHAUST

Grade 409L, Acesita, Brazil

DISC BRAKE ROTOR VARIOUS

Grade SUS410SM1,
JSSA, Japan

Grade 420 brake dics, 1.4113
decorative trim, Italy
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GROUP 1

ASLASTH Chemical component (Maximum weight %) sendard | et
C Si Mn P § Cr Mo Ti Nb Al N Ni
W03M) 0.15 05 10 0.04 003 | 115130 Js US43
0120471 10 10 006 | 0015 | 120140 EN 1404
{05 0.08 10 10 006 | 003 | 115145 0.1-03 06 UNS S40500
0.8 10 10 006 | 0015 | 120140 EN 14000
0.08 10 10 004 | 0015 | 120140 0.1-03 EN 14002
0.08 10 10 006 | 003 | 115165 0.1-03 IS SUS05
9L 003 10 10 006 | 002 | 105117 (05 0.17 0.0 D.S UNS S§0910
0.0 10 10 006 | 002 | 105117 84(C+NI-05 0.1 003 05 UNS 40920
003 19 10 006 | 002 | 105117 [0.08+8x(CHNI1-0.75 003 05 UNS 40930
0.03 10 10 0.04 002 | 108117 0.05:02 0.18-04 0.0 05 UNS 0945
003 10 10 006 | 002 | 105117 BCeNI-0.TS 003 | 0510 UNS 40975
0.03 10 15 006 | 0015 | 105125 003 | 0310 UNS S49m
0.0 10 10| 006 | 0015 | 105125 E(CeN)-0.65 05 EN 14512
0.08 07 15 006 | 0015 | 105125 0.05-0.35 0515 EN 14516
0.03 10 10 006 | 003 (1051175 C-0.75 06 JS | SUHA09L
QoM | 008015 10 10 0.0 003 | 115135 075 UNS 541000
008015 | 10 15 006 | 0015 | 115135 075 EN 14006
0.15 10 10 0.0 003 | 115135 Ui SUS10
oL 0.03 10 15 0.04 003 | 105-125 003 15 UNS S41003
00 10 10 004 003 | 120-130 9ICeN-06 0.0 05 UNS K045
0.04 10 10| 005 | 003 | 105125 01 | 04110 UNS S41050
03 10 10 0.04 003 | 110-135 JS | susatoL
0.03 10 15 004 | 0015 | 105125 0310 EN 14003
A05IM) 0.08 10 10 0.04 003 | 115135 08 UNS S41008
0.08 10 10 0.04 003 | 115135 06 JS | SUSA10S
A0IM | 016025 10 10 004 003 | 120-160 JS | SUsén
0.16:025 | 10 15 004 | 0015 | 120140 EN 14021
QM| 026040 | 10 10 0.04 003 | 120-140 JS | Susé202
026-035 | 10 15 004 | 0015 | 120140 EN 14028
036042 f 10 10 006 | 0015 | 125145 EN 14031
043050 | 10 10 006 | 0015 | 125145 EN 1403
5L pSTH Chemical component (Maximum weight %) sandad | Rel.
C Si Mn P S Cr Mo Ti No A N Ni
20 008 10 10 | 0065 | 003 |135155| 0212 | 0305 10:25 UNS 42035
008 10 10 006 | 0015 | 135165 | 02412 | 0305 10-25 EN 14589
i 0.12 10 10 006 | 003 | 140160 UNS 2900
0.12 10 10 004 003 | 140-160 JS SS9
QM| 05040 10 10 0.0 003 | 150170 JS | susé
030 012 10 10 0.0 003 | 160-180 075 UNS S43000
0.08 10 10 | 006 | 0015 |160-180 EN 14016
012 | 07 | 10 | 006 | 003 |160-180 JS SUSL30
14017 008 10 10 006 | 0015 |160-180 12-16 EN 14017
WM | 06075 | 10 10 0.0 003 | 160-180 JS | SUSE40A
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GROUP 3

A1, ASTH Chemical component (Maximum weight %) Saeril ket
c Si Mn P S Cr Mo Ti Nb Cu Al N Ni

L3001 0.025 1.0 10 0.04 003 {16.0-200 8x(C+NJ-0.8 03-08 0.025 JIS | SUSA301L
430LX 0.03 075 10 0.04 003 [160-19.0 0.1-1.0 06 s SUS&30LX
639 0.03 10 10 0.04 003 [17.0-19.0 [0.244x(C+N]J-1.10 0.15 0.03 05 UNS 543035
0,05 1.0 10 0.04 0015 [16.0-18.0 [0.15+4x(C+N]}-0.8 EN 14510
0.03 10 10 0.04 003 [17.0-19.0 [0.2+4x(C+NIJ-0.75 0.15 0.03 05 UNS $43932
0.03 1.0 10 0.04 0015 [17.5-185 0.1-06 [0.3+3xC)] UNS S43940
0.03 10 10 0.04 0015 [16.0-175 0.35-0.55 EN 14590
0.025 05 05 0.04 0015 {16.0-180 03-06 EN 14520
0.02 10 10 0.04 0.015 | 13.0-15.0 02-0.6 EN 14595
L30T 0.05 10 10 04 0015 [16.0-18.0 0.6 EN 1451
441 0.03 10 10 0.04 003 |175-185 0.1-0.6 9xC+0.3-1 10 UNS 544100
0.03 10 1.0 0.04 0015 [17.5-185 0.1-0.6 C+03-1 EN 14509

IS, ASTH Chemical component (Maximum weight %) Standard Ref.

c Si Mn P S Cr Mo T Nb Cu Al N Ni Other

415 0.05 06 | 0510 | 003 003 |115-140| 05-1.0 3555 UNS 541500
434 0.12 10 10 0.04 0.03 |16.0-18.0|0.75-1.25 UNS S43400
0.08 075 08 004 | 0.015 |160-180| 09-14 EN 14113
0.08 10 10 004 | 0.015 |16.0-180| 08-1.4 [7x(C+N}+0.11-1.0 0.04 EN 1.4526
012 10 10 004 0.03 [16.0-18.0{0.75-1.25 Jis SUS&34
436 0.12 10 10 0.04 0.03 |16.0-18.0 | 0.75-1.25 8x(C+N)-0.8 0.025 UNS S43600
0.025 10 10 004 | 0.015 |16.0-180| 09-14 03-0.6 | EN 14513
0.025 10 10 0.04 0.03 |16.0-19.0|0.75-1.25 8x(C+N)-0.8 0.025 Js SUS436L
14419M) | 0.36-042| 10 10 004 | 0.015 |13.0-145| 06-1.0 EN 144619
14110M) | 0.48-0.60| 1.0 10 0.04 0015 |13.0-150 | 05-08 V<0.15 EN 14110
141160M) | 045055 1.0 10 004 | 0015 [140-150| 05-08 0.1sV<0.2 EN 14116
14122M) | 033-045 1.0 15 0.04 0015 (155-17.5| 0.8-13 <10 EN 14122
1.4313(M) s0.05 07 15 004 | 0015 |120-140( 03-07 2002 | 35-45 EN 14313
1.4618IM) | <0.06 07 15 004 | 0015 [150-17.0| 08-15 2002 | 40-60 EN 1.4418
438J1L 0.025 10 10 0.04 0.03 {17.0-20.0| 04-08 8x(C+N)-0.8 0.025 Jis SUS436JIL
73 0.025 10 | 0715 | 0.04 003 |175-195| 1.75-25 0.2+4(C+N)-0.8 1.0 UNS SL4400
0.025 10 10 004 | 0015 |17.0-200| 1825 Lx(C+N)+0.15-0.8 003 EN 14521
0.025 10 10 0.04 003 |17.0-200| 1.75-25 8x[C+|N]-0,8 0.025 Js SUS444

A, ASTH uunknmmwnmlhﬂmnmlgmﬂ : : Sl Rl

¢ Si Mn P S Cr Mo Ti Nb Cu Al N Ni

[ 002 | 10 10 | 004 | 0.012 |19.0-21.0 10¢(C+N)-08 | 0.3-06 0.03 06 UNS S44500
46501 0025 | 10 10 004 | 003 |21.0-240 0.7-15 0.025 s SUS&45J1
4502 0025 | 1.0 10 | 004 | 003 |21.0-260| 15-25 0.025 JIs SUSL45)2
kb 006 | 075 | 075 | 004 | 002 |250-27.0) 0.75-15 02-10 02 0.04 UNS S44b26
0.01 0.4 0.4 002 | 002 |250-275| 0.75-1.5 0.05-0.2 0.2 0.015 05 UNS SL4621
0025 | 075 10 004 | 003 |245-260| 35-45 [0.2+4(C+N]]-0.80 0035 | 3545 UNS 544635
003 | 10 10 | 004 | 003 [250-280| 3.0-40 6x(C+NJ-1.0 004 | 1.0-35 UNS 544660
001 | 04 04 | 003 | 002 |250-27.5| 0.75-15 0.015 05 Js SUSKM27
41 0.01 02 03 | 0025 | 0.02 |28.0-30.0| 35-42 0.15 0.02 0.15 | [C+NJ0.025 | UNS S44700
0.03 1.0 10 004 | 0.03 |28.0-30.0| 3.6-42 6x[C+NJ-1.0 0.045 10 UNS S44T35
0025 | 1.0 10 | 003 | 001 |28.0-30.0 35-45 |[4x(C+N}+0.15)-08 0.045 EN 14592
001 | 04 04 | 003 | 002 |285-320{ 15-25 0.015 JIs SUSLLTJ1
48 00 02 03 | 0.025 | 0.02 |280-30.0| 3542 0.15 0.02 2-25 | (C+NJ0.025 | UNS 544800
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