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Two most common hardness-measuring systems
> Rockwell
A, B, and C scales
Specified indenters and loads for each scale
Hardness numbers are relative
° Brinell
Hardness number H; 1s the applied load divided by the
spherical surface area of the indentation
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Hardness

g — 0.5 Hp kpsi
““ \34H; MPa

_ f0.23 Hg — 12.5 kpsi
“ | 1.58 H; — 86 MPa
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EXAMPLE 2—1

One thousand specimens of 1020 steel were tested to rupture, and the ultimate tensile strengths were reported

as follows:

Range midpoint
S.. (MPa) 56.5 57.5 5835 595 605 615 625 635 645 655 665 675 685 695 705 715

Frequency, f; 2 18 23 31 83 109 138 151 139 130 82 49 28 11 4 2
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> Society of Automotive Engineers (SAE)

> American Iron and Steel Institute (AISI)

> Unified Numbering System (UNS)

> American Society for Testing and Materials (ASTM) for cast
irons

® UNS system established by SAE 1 1975
® Letter prefix followed by 5 digit number
® Letter prefix designates material class

> G — carbon and alloy steel

> A — Aluminum alloy

> C — Copper-based alloy

> S — Stainless or corrosion-resistant steel
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® For steel, letter prefix 1s G
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® First two numbers indicate composition, excluding carbon content

G110
Gll

Gl13
G23
G25
G31
G33
G40
G4l
G43

Plain carbon G46
Free-cutting carbon steel with G48
more sulfur or phosphorus G50
Manganese G51
Nickel G52
Nickel G61
Nickel-chromium G86
Nickel-chromium G87
Molybdenum GO?2
Chromium-molybdenum G4

Nickel-chromium-molybdenum

Nickel-molybdenum
Nickel-molybdenum
Chromium

Chromium

Chromium
Chromium-vanadium
Chromium-nickel-molybdenum
Chromium-nickel-molybdenum
Manganese-silicon

Nickel-chromium-molybdenum

® Second pair of numbers indicates carbon content in hundredths of
a percent by weight

® Fifth number 1s used for special situations
® E)iample: (52986 1s chromium alloy with 0.98% carbon
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