Medium Carbon Steel

Materials Selection

Selection of Tool Steel

General Qualities:
Poor Moderate Excellent
General Qualities: Corrosio
Poor Moderate Excellent Wel
Corrosion Mach
Weldability By Avai
Machinability Price
—%{-bﬂm Surface Treatment Hardness Range
rice P .
Sirface Tresment Hardness Rangs Russell Glass, Jacob Klinginsmith, i S
) . chrome plate 1050 229 HRD
Chrome plaing v G062 ke Rebecca Moffit, Naomi Sanders it 179 HRb
H13 48-52HRc 4340 217 HRb
o1 50-52 HRe
87 56-58 HRe Common Alloys:
Common Alloys: . . Mechanical Properties
Properties Selection of Stainless Steel Alloy & | Density | Modulus of | Tensile Yield Typical
Alloy & Density | Modulus of Tensile Yield Typical
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284 “Air cooled very stable tough Poor Moderate Excellent 1040 -283 89.9 60.2 Il:";‘h‘“ev Pl""‘;’v and carriage :”ol'sv:‘fZCh{“ed pats, U-
= - olts, concre tods, and forgings
Good fatigue Co"‘v’;:;: aRh;si'm“ce 1050 | 284 | 29700 105 602 | Semifinished products for forging, hot-rolled and cold-
HI3 282 305 289000 239000 Thermal shock m g el e, e il GO0 e e iy
= 55 T i S Tough, very sible Luchinbi ty 4140 284 | 29700 9% 602 High hardenabiliy nd good :azlggeu;,s )abraslon and impact
- | Availability
&/ 2B B0 Jimpaclresis an Price 3340 g 29700 108 682 Formula car frame?
Compo:
DhelBranches: AISLZ %C YoMn %Si %Ni %Cr Other
1040 37-44 6-9 0 0 0 P.045.05
Definining Element Notes Grades 1050 4755 ) 0 0 P04 505
AISLZ %C %Mn | %Si [ %Ni [ %Cr Other | Martensitic | Chromium >‘2:/" © IEkmite il g, moprteite, W ialile 10:420,:10@ 4140 3843 71 153 0 ESH] P 0355 .04 Mo .15-25
A2 0.95-105 05 513 15 Mo | Ferritic | Chromium (<2%C) | Magnetic, cannot be hardened with heat treatment 109:230 1340 37-43 ki 23 183 7-9 P 0355 .04 Mo 2-3
e 03204 T 513525 v Austenitic Nickel Not mgguc, best corrosion reslstag{:e 304,310,316,317
o1 0851 2 05 05 0038 Duplex Molybdenum Combination of Ferritic and Austenitic 2205
57 05 0.7 325 T4 Mo

General Qualiti

Corrosion Resistance
Weldability
Machinability
Availability
Price
Surface Treatment

General Qualities:

General Qualities:
Moderate Excellent

Corrosion Resistance = o
Corrosion Re: ]
Weldability ey r—
Machinability Weldabili I
Availability Machinabili 1
Availability L]

Price
Surface Treatment Price

Moderate Excellent Moderate Excellent

Heat-Treatable Temper Designations
T3

Hardness Range
Hardness Range

1010
1018
1020

241 HRb
293 HRb
184-235 HRb
875 HRb

Carburizing, nitrating,
chrome plate

Temper Designations Not necessary
As fabricated
o Annealed

Mechanical Properties T Heat treated
Tensile 4 Typical

Solution heat treated, then cold worked
T4 Solution heat treated, then naturally aged
T6  Solution heat treated, then artificially aged

*Other Designations Exist

Common Alloy.
Common Alloy

Mechanical Properties
Tensile

Alloy &  Density Modulus of
Treatment ~Ib/in® icity Uses ‘ommon Alloy: Alloy&  Density Modulus of Typical

Mechanical Properties

Uses

Treatment Ib/in®  Elasticity (ksi)
2 3 Springs, railroad car wheels,

1060 8: 29700 il

1080 29700 140 84.8

9260 29700 112-221 63.8-167
30500 -

1010 Low strength, good formablity (wire, sheet metal

0.284 Strength (ksi]
118

and the like
To make bearings

Good weldablity and machinablity (Structural steel)
Shafts and case hardened parts (low
)

1018 o
Tensile

Strength (ksi)

Yield
ength gears, e
Strength
(ksi)
piping, sheet
metal
Aircraft, rivets, truck wheels
furniture, pipelines
ctural aircraft components

003-O

# ZeMn

1010 0.3-0.6
1018 ), (

1020 0.3-0.6

% Mn Other

024-T4
261-T4
)75-T6

P0.0450.05
P 0.04S0.05

52100 P.025 S.025

omation from: matweb.com and efunda.com




