
Types 302 (S30200),

304 (S30400), 304L (S30403),

305 (S30500)

Percentage by Weight

Maximum Unless Range is Specified

302 304 304L 305

Carbon 0.15 0.08 0.030 0.12

Manganese 2.00 2.00 2.00 2.00

Phosphorus 0.045 0.045 0.045 0.045

Sulfur 0.030 0.030 0.030 0.030

Silicon 0.75 0.75 0.75 0.75

Chromium 17.00 18.00 18.00 17.00

19.00 20.00 20.00 19.00

Nickel 8.00 8.00 8.00 10.50

10.00 10.50 12.00 13.00

Nitrogen 0.10 0.10 0.10 --

Element

18 8 Cr-Ni
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*Autogenous weld on base metal sample.

**Types 302 and 305 exhibit similar performance.

20% Acetic Acid, Base Metal 0.1 (<0.01) 0.1 (<0.01)

Welded* 1.0 (0.03) 0.1 (<0.01)

45% Formic Acid, Base Metal 55 (1.4) 15 (0.4)

Welded* 52 (1.3) 19 (0.5)

10% Sulfamic Acid, Base Metal 144 (3.7) 50 (1.3)

Welded* 144 (3.7) 57 (1.4)

1% Hydrochloric, Base Metal 98 (2.5) 85 (2.2)

Welded 112 (2.8) 143 (3.6)

20% Phosphoric Acid, Base Metal <1.0 (<0.03) -- --

Welded <1.0 (<0.03) -- --

65% Nitric Acid, Base Metal 9.2 (0.2) 8.9 (0.2)

Welded 9.4 (0.2) 7.4 (0.2)

10% Sulfuric Acid, Base Metal 445 (11.3) 662 (16.8)

Welded 494 (12.5) 879 (22.3)

50% Sodium Hydroxide, Base Metal 118 (3.0) 71 (1.8)

Welded 130 (3.3) 87 (2.2)

General Corrosion in Boiling Chemicals

Corrosion Rate, Mils/Yr (mm/a)
Boiling

Environment
Type 304** Type 304L

% Nitric Acid
Temperature

°F (°C)

Corrosion Rate

Mils/Yr (mm/a)

10 300 (149) 5.0 (0.13)

20 300 (149) 10.1 (0.25)

30 300 (149) 17.0 (0.43)

ASME

1986 304

1500°F 816°C

304L 850°F

454°C

302 305

18 Cr

8 Ni

18 8

4

C 304L

C
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42% Magnesium Base Metal Cracked,

1 to 20 hours

Chloride, Boiling Welded Cracked,

½ to 21 hours

33% Lithium Base Metal Cracked,

24 to 96 hours

Chloride, Boiling Welded Cracked,

18 to 90 hours

26% Sodium Base Metal Cracked,

142 to 1004 hours

Chloride, Boiling Welded Cracked,

300 to 500 hours

40% Calcium Base Metal Cracked,

144 Hours

Chloride, Boiling --

Ambient Base Metal No Cracking

Temperature

Seacoast

Exposure Welded No Cracking

U-Bend (Highly Stressed)

Samples

Halide (Chloride) Stress Corrosion Tests

Test

302, 304, 304L, 305

Intergranular Corrosion Tests

Corrosion Rate, Mils/Yr (mm/a)

302, 304, 305 304L

ASTM A 262

Evaluation Test

Practice B

Base Metal

Welded

Practice E

Base Metal

Welded

Practice A

Base Metal

Welded

20 (0.5)

23 (0.6)

No Fissures on Bend

Some Fissures on

Weld

(unacceptable)

Step Structure

Ditched

(unacceptable)

20 (0.5)

20 (0.5)

No Fissures

No Fissures

Step Structure

Step Structure

Intergranular

Corrosion

800°F 427°C 1500°F

816°C

C

C

C

4

C 304L
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Temperature Range Coefficients

°F °C in/in/°F cm/cm/°C

68 - 212 20 - 100 9.2 x 10-6 16.6 x 10-6

68 - 1600 20 - 870 11.0 x 10-6 19.8 x 10-6

0 1.004 1.005 1.015 1.002

10 1.039 1.009 1.064 1.003

30 1.414 1.163 3.235 1.004

50 3.214 2.291 8.480 1.008

Magnetic Permeability

302 304 304L 305

Percent

Cold Work

Temperature Range

°F °C
Btu/hr ·ft·°F W/m·K

212 100 9.4 16.3

932 500 12.4 21.4

°F °C Btu/lb /°F J/kg ·K

32 - 212 0 - 100 0.12 500

Density:

0.285 lb/in3 (7.90 g/cm3)

Modulus of Elasticity in Tension:

29 x 106 psi (200 GPa)

Linear Coefficient of Thermal Expansion:

Thermal Conductivity:

The overall heat transfer coefficient of metals is

determined by factors in addition to the thermal

conductivity of the metal. The ability of the 18-8

stainless grades to maintain clean surfaces often

allows better heat transfer than other metals having

higher thermal conductivity. Consult the Allegheny

Ludlum Technical Center (724-226-6300) for further

information.

Specific Heat:

The 18-8 alloys are generally non-magnetic in the

annealed condition with magnetic permeability values

typically less than 1.02 at 200H. As illustrated below,

permeability values will vary with composition and will

increase with cold work. Type 305 with the highest

nickel content is the most stable of these austenitic

alloys and will have the lowest permeability when cold

worked. The following data are illustrative:
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68 20 28.3 72

212 100 30.7 78

392 200 33.8 86

752 400 39.4 100

1112 600 43.7 111

1472 800 47.6 121

1652 900 49.6 126

°F °C

Temperature
Microhm-in Microhm-cm

°F °C

2,550 - 2,590 1,399 - 1,421

Minimum Mechanical Properties Required

by ASTM A 240, and ASME SA-240Property

302, 304 304L 305

0.2% Offset

Yield Strength,

psi

MPa

Ultimate Tensile

Strength,

psi

MPa

Percent Elongation in

2 in. or 51 mm

Hardness, Max.,

Brinell

RB

30,000 25,000 30,000

205 170 205

75,000 70,000 75,000

515 485 515

40.0 40.0 40.0

201 201 183

92 92 88

305

302 304

304L
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-423 -253 100,000 690 250,000 1725 25

-320 -196 70,000 485 230,000 1585 35

-100 -79 50,000 345 150,000 1035 50

70 21 35,000 240 90,000 620 60

400 205 23,000 160 70,000 485 50

800 427 19,000 130 66,000 455 43

1200 650 15,500 105 48,000 330 34

1500 815 13,000 90 23,000 160 46

Test

Tempera-

ture

0.2% Yield

Strength

Tensile

Strength Elongation

°F °C psi psi
Percent

in 2" or

51 mm

(MPa) (MPa)
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°F °C

Temperature Charpy V-Notch Energy Absorbed

Foot - pounds Joules

75 23 150 200

-320 -196 85 115

-425 -254 85 115

1000

35

302 304 304L 305

1 2

C

C 304

C

302 304 304L

305

1850 2050°F 1010 1121°C

800 1500°F 427 816°C
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1

2D#

2B# 2D

2D

1#

2D

2BA#

In Section II, Part D of the ASME Boiler and Pressure

Vessel Code, Type 304 is assigned allowable stresses

for a variety of product forms to maximum use tem-

peratures of 1500°F (816°C). Type 304L coverage

includes fewer product forms with lower allowable

stresses to maximum use temperature of 800°F

(426°C) while Types 302 and 305 have very limited

coverage.

A 182/A 182M,

A 403/A 403M

(304, 304L

only)

Product

Form

Specification

ASTM ASME

Plate, Sheet

and Strip
A 240 SA-240

Seamless

and/or Welded

Tubing

A 249/A 249M

(304, 304L, 305

only), A 269/

A269M (304,

304L only),

A554

SA-249/SA-249M

(304, 304L only)

Seamless

and/or Welded

Pipe

A 312/A 312M,

A 409/A 409M

(304, 304L only)

SA-312/SA-312M,

SA-409/SA-409M

(304, 304L only)

Bar, Wire

A 276, A 478, A

479/A 479M

(302, 304, 304L

only)

SA-479/SA-479M

(302, 304, 304L

only)

Billet, Forgings A 314, A 473

Flanges,

Fittings

SA-182/SA-182M,

SA-403/SA-403M

(304, 304L only)


