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Material Hardness
Softwood (e.g., pine) 16
Hardwood 2.6-7.0
Aluminum 15
Copper 35
Mild steel 120
18-8 (304) stainless steel annealed 200
Glass 1550
Hardened tool sted 1500-1900
Rhenium diboride 4600
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Soake Indenter Tyvpe Total Force . .
Symbal | (Bl dmenm o i e § ,f";;‘;r * (kgf) Typical Applications
. . . Cemented corvidas, thin steel, and stallow case
A Spheraonmical Dismeand SROT {10} SRR 4 (60) P ——p—
P Commer dlkoys, soft sieels, alomiamn alloys,
Ball= 1588 mm {1716 m.}y SROT {10} SR0.T {100 rmalleisle irom, etc.
Steal, bard cost imme, penrhitic malleahle inom,
C Spheraonmical Dismeand SROT {10} 1471 {150} | fimniom, deep cass rardened steel, and o fher
mmaierinks harder thon HER 100
. . . Thran shee] and medizm case rardened sieed and
. o Spheraonmical Dismeand SROT {10} SBOT{I00) | o ke maleableinan
. Cast wom, alominem and magrestam alloys, and
3 E Ball= 3175 mm {18 m) SROT {10} SR0.T {100 medals
F'; F Ball= 1588 mm {1716 m.}y SROT {10} SRR 4(60) | Arnmealed copper alloys, md fhin soft sheet metals.
ko i e Miallenhle mors, copper-rackelxme md cuanro-
2 G Ball= 1588 mm {1716 m.}y SROT {10} 1471 {150) micke] allons,
5 H Ball= 3175 mm {1/ m) SROT {10} SRR 4 (60) | Almmimam, wine, md lead.
E’ K Ball= 3175 mm {18 m) SROT {10} 1471 {150)
L Ball« & 350 mm {14 m) SROT {10} SRR 4 (60)
M Ball« & 350 mm {14 m) SROT {10} SR0.T {100} Beasing metks md ofier very softorthin maeriak.
I Ball« & 350 mm {14 m) SROT {10} 1471 (150} | Use smallest ball md heaviest kad fhat does nat
m il effect.
E Ball- 12 mm (12 m) | S&07(10) | sseagmny [T
3 Ball= 1270 mm {12 m) SROT {10} SR0.T {100}
v Ball= 1270 mm {12 m) SROT {10} 1471 {150)
158 Spheraonmical Dismand .42 (3) 1471 {15}
- - - n Simdlar to A, Cand [ scales, bt for thirmer gage
Elih Spheraonmical Dismand .42 (3) P ) lor mse degth.
45N Spheraonmical Dismeand 1.42(3) 441 3 {45)
15T Ball= 1588 mm {1716 m.}y 1.42(3) 1471 {15}
Similar to B, F and G scales, bt for dhimmer
-g T Ball- L3SEmm 6 m) | ma42¢d) | maagmy |0 » sedles e
: 45T Ball= 1588 mm {1716 m.) .42 (3) 441 3 {45)
_E 15w Ball= 3175 mm {18 m) 1.42(3) 1471 {15}
I:E W Ball= 3175 mm {18 m) 1.42(3) 94 2 (30)
| 45 Ball= 3175 mm {18 m) 1.42(3) 441 3 {45)
=
E 15X Ball« & 350 mm {14 m) .42 (3) 1471 {15}
2 30X Ball« & 350 mm {14 m) 1.42(3) (M) | Very sofi material.
45X Ball« & 350 mm {14 m) 1.42(3) 441 3 {45)
15y Ball= 1270 mm {12 m) 1.42(3) 1471 {15}
30v Ball= 1270 mm {12 m) .42 (3) 94 2 (30)
45Y Ball= 1270 mm {12 m) 1.42(3) 441 3 {45)
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Reset motor
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fe) Special V-shaped
testing cradle

Workpiece

testing cradle

{a) Universal clamp

and leveling vise i) Turntable

[e) Thin.metal holding device vise
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Material Tensile strength (MPa) Tensile strength (ksi)
Heat treated carbon and alloy steels (3.24-3.55) HB (0.470-0.515) HB
Annealed carbon steels (3.55-3.86) HB (0.515-0.560) HB
All steels (3.09-3.55) HB (0.448-0.515) HV
Nickel-chromium austenitic stainless steels (3.09-3.32) HV (0.448-0.482) HV
Steel: sheet, strip, and tube (2.85-3.71) HV (0.414-0.538) HV
Aluminum alloys: bar and extrusions (2.94-4.48) HB (0.426-0.650) HB
(2.85-4.17) HV (0.414-0.605) HV
Aluminum alloys: sheet, strip, and tube (3.24-4.01) HV (0.470-0.582) HV

Aluminum-copper castings (1.70-2.94) HB (0.246-0.426)
Al-Si-Ni castings (2.32-2.94) HB (0.336-0.426)
Aluminum-silicon castings (2.63-3.71) HB (0.381-0.538)
( ) HB )
( ) HB )

HB
HB
HB

Phosphor bronze castings 2.32-3.24 (0.336-0.470) HB
Brass castings 3.24-4.63 (0.470-0.672) HB
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Mohs
Mineral {,",'Eﬂ::, Scratch Test
Tale 1 scrapeable with fingernaill
Gypsum 2 scratcheable with fingern
Calcite 3 scr. with copper coin
Fluorite 4 easily scr. with knife
Apatite 5 still scr. with knife
Orthoclase 6 scr. with steel file
G Quartz 7 scratches window glass
G Topaz L] scratches quartz
------ Corundum 9 scratches topaz
Diamond 10 scratches corundum
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E10 Standard Test Method for Brinell Hardness of Metallic Materials

E18 Standard Test Methods for Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials
E92 Standard Test Method for Vickers Hardness of Metallic Materials

E103 Standard Test Method for Rapid Indentation Hardness Testing of Metallic Materials

E110 Standard Test Method for Indentation Hardness of Metallic Materials by Portable Hardness Testers
E140 Standard Hardness Conversion Tables for Metals

E384 Standard Test Method for Microhardness of Materials
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E448 Standard Practice for Scleroscope Hardness Testing of Metallic Materials

E1842 Standard Test Method for Macro-Rockwell Hardness Testing of Metallic Materials

A833 Standard Practice for Indentation Hardness of Metallic Materials by Comparison Hardness Testers

A623 Standard Specification for Tin Mill Products, General Requirements

A956 Standard Test Method for Equotip Hardness Testing of Steel Products

B277 Standard Test Method for Hardness of Electrical Contact Materials

B294 Standard Test Method for Hardness Testing of Cemented Carbides

B578 Standard Test Method for Microhardness of Electroplated Coatings

B647 Standard Test Method for Indentation Hardness of Aluminum Alloys by Means of a Webster Hardness Gage
B648 Standard Test Method for Indentation Hardness of Aluminum Alloys by Means of a Barcol Impressor
B721 Standard Test Method for Microhardness and Case Depth of Powder Metallurgy (P/M) Parts

B724 Standard Test Method for Indentation Hardness of Aluminum Alloys by Means of a Newage Portable Non-

Caliper-Type Instrument

B934 Standard Test Method for Effective Case Depth of Ferrous Powder Metallurgy (P/M) Parts Using

Microindentation Hardness Measurements

C661 Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by Means of a Durometer
C730 Standard Test Method for Knoop Indentation Hardness of Glass

C748 Standard Test Method for Rockwell Hardness of Fine-Grained Graphite Materials

C849 Standard Test Method for Knoop Indentation Hardness of Ceramic Whitewares

C886 Standard Test Method for Scleroscope Hardness Testing of Fine-Grained Carbon and Graphite Materials
C1326 Standard Test Method for Knoop Indentation Hardness of Advanced Ceramics

C1327 Standard Test Method for Vickers Indentation Hardness of Advanced Ceramics

D785 Standard Test Method for Rockwell Hardness of Plastics and Electrical Insulating Materials

D1415 Standard Test Method for Rubber Property-International Hardness

D1474 Standard Test Methods for Indentation Hardness of Organic Coatings

D2240 Standard Test Method for Rubber Property-Durometer Hardness

D2583 Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a Barcol Impressor
F1957 Standard Test Method for Composite Foam Hardness-Durometer Hardness
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