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Stainless Element in Weight Percent
Steels Carbon |[Manganese | Silicon [Chromium |Molybdenum | Nickel Sulfur | Phosphorus
Type 410* 0.15max | 1.00 max [1.00 max|11.50-13.50 -- 0.50 max |0.03 max 0.04 max
Type 420** 0.15-0.40 | 1.00 max |[1.00 max|12.00-14.00 - 0.50 max [0.03 max 0.04 max
Type 425 Mod | 0.50-0.55 | 1.00 max |1.00 max|13.00-14.00 0.80-1.20 | 0.50 max |0.03 max 0.04 max
Type 440A 0.60-0.75| 1.00 max |1.00 max|16.00-18.00 0.75 max | 0.50 max ]0.03 max 0.04 max
*A higher carbon version of Type 410 is also available called Type 410HC (nominal 0.21% C).
**A higher carbon version of Type 420 is also available called Type 420HC (nominal 0.44% C).
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Typical compositions, annealed mechanical properties
and hardening response for the various Allegheny
Ludlum martensitic stainless steels are presented
below.
Typical Composition Typical Annealed
(Weight Percent) Properties
Hardening
Stainless C cr | Mo 0.2% Offset | Tensile |Elongation, | Response
Steels HRB Yield Strength | Strength | Percentin HRC
Ksi (MPa) Ksi (MPa) [2" (51 mm)
Type 440A 0.64 16.5 -- 95 62 (427) 104 (717) 20 57-60
Type 425 Mod 0.55 13.5 1.0 93 55 (379) 94 (648) 24 57-60
89~ 45 (310) 86* (593) 25*
Type 420HC** 0.44 13.0 -- 88 45 (310) 87 (600) 28 56-59
Type 420 0.38 13.0 - 87 45 (310) 85 (586) 29 53-57
Type 410HC** 0.21 12.5 -- 83 43 (310) 78 (538) 30 45-52
Type 410 0.14 12.5 -- 82 42 (290) 74 (510) 34 38-45

* Fine blanking quality
**HC means higher carbon version of standard grade




Data shown below give typical mechanical properties
of martensitic stainless steels obtained with various
drawing temperatures after austenitizing at 1800-
1950(F (982-1066(C) followed by an oil quench and a

two hour temper. Heat-to-heat variations can be

anticipated.

Modulus of Elasticity

29 x 10° psi (200 GPa)

Typical Mechanical Properties of Heat Treated Martensitic Stainless Steels

T410 (0.14 %C) T420 (0.25 %C) T425 Mod (0.55 %C) T440A (0.62 %C)
Hardened 1800(F (982[C) [Hardened 1900LF (1038[C)|Hardened 1900(F (1038[C)[Hardened 1900(F (1038.C)
Heat
0.2% 0.2% 0.2% 0.2%
Treatment Rockwell | YsS, UKTs ? Rockwell | vys, UKTS ? Rockwell | YS, UK-I;iS’ Rockwell | YS, UK-I—SiS’
Hardness| Kasi Hardness | Ksij Hardness | Ksi Hardness | Ksi
MPa MPa MP
(pa) | MP?) (Mpay | MP2) (Mpa) | MP2) (Mpa) | (MP2)
Annealed* | 81HRB| 45.4| 80.4| 85HRB 51.5| 85.8| 90 HRB 574 | 86.3| 94 HRB 51.6] 108.4
(313) | (554) (355)| (592) (396) | (595) (354)] (747)
Hardened+
Tempered | 43 HRC | 156.1| 202.9| 48 HRC | 190.1| 255.2| 53 HRC | 200.9 | 270.9| 54 HRC | 229.0| 293.3
400(F (1076) |(1399) (1311)[(1759) (1385) [(1868) (1579)| (2022)
(204(C)
Hardened+
Tempered | 40 HRC | 148.3| 187.0| 44 HRC | 176.0| 229.6 | 50 HRC | 197.2 | 250.8| 50 HRC | 220.2| 272.6
550(F (1022) 1(1289) (1213)(1583) (1360) [(1729) (1518)](1879)
(288(C)
Hardened+
Tempered | 40 HRC | 148.8 | 186.1| 45 HRC | 179.0| 232.9| 53 HRC | 196.0 | 245.1| 53 HRC | 222.0] 273.2
600(F (1026) |(1283) (1234)|(1606) (1351) [(1690) (1531)](1883)
(3161C)
Hardened+
Tempered | 41 HRC | 132.9| 188.5| 46 HRC | 185.6] 236.0| 53 HRC | 210.6 | 255.1| 53 HRC | 233.6| 272.8
800(F (916) 1(1300) (1280)((1627) (1452) [(1759) (1610)|(1881)
(4271C)
Hardened+
Tempered | 41 HRC | 122.6| 188.3| 46 HRC | 179.3| 233.0| 52 HRC | 198.4 | 234.8| 52 HRC | 212.6| 269.5
900(F (845) 1(1298) (1236)((1606) (1368) [(1619) (1466)| (1858)
(482(C)
Hardened+
Tempered | 35HRC | 127.9| 154.3| 36 HRC | 137.9| 158.5| 43 HRC | 176.6 | 208.0| 41 HRC | 147.0| 177.5
1000(F (882) 1(1063) (951)((1093) (1218) [(1434) (1013)](1224)
(5381C)
Hardened+
Tempered | 98 HRB | 85.5( 111.2] 23 HRC 94.6| 121.6| 29 HRC | 107.8 | 135.7| 31 HRC | 105.5] 135.4
1200(F (589) | (767) (652)| (838) (743) | (936) (727)] (933)
(649[C)

*See Heat Treatment section for annealing information
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Type Type Type Type
Property 410 420 425 Mod 440A
Specific Gravity 7.65 7.73 7.72 7.74
Density 0.276 0.278 0.278 0.279
Lbs /in®
Specific Heat
Btu/lb. T [F 1 A1 1 Bk
Thermal Conductivity
at 212(F (100[C) 14.4 14.0 14.0 14.0
Btu/(hr Cft 01 [F) 24.9 24.2 24.2 24.2
W/mK
Electrical Resistivity
Microhm-cm 68.F (20.C) 56 56 61 62
Coefficient of Thermal
Expansion
68 - 392(F, in/in(F 59x10° 6.2x10° 6.5x10°¢ 8.3x10°
20-200:C, cm/cm/(C 10.5x 10 11.2x 10 11.6x 10° 15.0x 10°®
68-1112(F, in/in/(F 6.5x10°¢ 7.0x10° 7.1x10° 9.1x10°
20-600.C, cm/cm/(C 11.6 x 10® 12.5x 10° 12.8x 10° 16.8 x 10°®
Melting Range 2700-2790(F 2650-2750(F 2600-27507F 2550-27507F
1482-1532(C 1454-15101C 1427-15101C 1399-15101C
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5% Test Solution Corrosion Rate in Mils per Year and Millimeters per Year (mm/a)
at 1207F (491C) Type Type Type Type Type Type
409 410 420 425 Mod 440A 430
Acetic Acid 0.88 0.079 1.11 4.79 2.31 0.025
(0.022) (0.002) (0.028) (0.122) (0.0586) (0.0006)
Phosphoric (0.059 0.062 0.068 0.593 0.350 0.029
Acid (0.002) (0.002) (0.002) (0.015) (0.009) (0.001)
*Hardened martensitic grades were tested after tempering at 400(F (204[C).
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, Breakthrough Pitting Potential [Volts vs SCE] in Sodium Chloride Solution
Test Solution at
75(F (24°C), pH 5 Type Type Type Type Type Type
409 410 420 425 Mod 440A 430
100 ppm Chloride 0.439 0.502 0.581 0.619 0.598 0.590

*Hardened Martensitic grades were tested after tempering at 400(F (204[C). Test samples had ground surfaces.
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2% [ HE #4(Surface preparation)
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