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USEFUL INFORMATION

To find circumference of a circle multiply diameter by 3.1416.

To find diameter of a circle multiply circumference by .31831.

To find area of a circle multiply square of diameter by .7854.

Radius of circle equals half of diameter.

Area of rectangle. Length multiplied by breadth. Doubling the diam-
eter of a circle increases its area four times.

To find area of a triangle multiply base by 1⁄2 perpendicular height.

Area of ellipse = product of both diameters � .7854.

Area of parallelogram = base � height.

To find side of an inscribed square multiply diameter by 0.7071 or
multiply circumference by 0.2251 or divide circumference by
4.4428.

Side of inscribed cube = radius of sphere � 1.1547.

To find side of an equal square multiply diameter by .8862.

Square. A side multiplied by 1.4142 equals diameter of its circum-
scribing circle.

A side multiplied by 4.443 equals circumference of its circumscrib-
ing circle.

A side multiplied by 1.128 equals diameter of an equal circle.

A side multiplied by 3.547 equals circumference of an equal circle.

To find cubic inches in a ball multiply cube of diameter by .5236.

To find cubic contents of a cone, multiply area of base by 1⁄3 the
height.

Surface of frustum of cone or pyramid = sum of circumference of
both ends � 1⁄2 slant height plus area of both ends.

Contents of frustum of cone or pyramid = multiply area of two ends
and get square root. Add the 2 areas and � 1⁄3 altitude.

Doubling the diameter of a pipe increases its capacity four times.

A cubic foot of water contains 7.4805 U.S. (6.2278 Imp.) gallons,
1728 cubic inches, and weighs 621⁄2 lbs.

To find the pressure in pounds per square inch of a column of water
multiply the height of the column in feet by .434.

Steam rising from water at its boiling point (212 degrees) has a
pressure equal to the atmosphere (14.7 lbs. to the square inch).

A standard horse power. The evaporation of 30 lbs. of water per
hour from a feed water temperature of 100° F. into steam at 
70 lbs. gauge pressure.

To ascertain heating surface in tubular boilers multiply 2⁄3 the cir-
cumference of boiler by length of boiler in inches and add to it the
area of all the tubes.

One metre equals 39.37 inches. See metric tables Section 14,
page 22.

To find millimetre equivalent of inch decimals, multiply by 25.4.
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GLOSSARY OF TERMS

ANNEALING – A heating and cooling operation, usually slow cool-

ing, performed on steels in the solid state.

Annealing is a comprehensive term, the purpose of which may

be:

(1) To remove stresses.

(2) To induce softness.

(3) To alter ductility, toughness, electrical, magnetic or other

physical properties.

(4) To refine the crystalline structure.

(5) To remove gases.

(6) To produce a definite microstructure.

CARBURIZING – A case hardening process by which carbon

alone is added to a limited or specified penetration by heating

steel below its melting point in contact with carbonaceous solids,

liquids, or gases.

CASE – The surface area of an iron-base alloy whose carbon

content has been increased substantially by case hardening.

CASE HARDENING – A process of carburizing or cyaniding fol-

lowed by quenching, or of nitriding, which is used to substantially

increase the surface hardness of an iron-base alloy.

CORE – The interior portion of an iron-base alloy whose chemical

composition has not been substantially changed as the result of

case hardening.

ELASTIC LIMIT – The greatest stress a material is capable of

developing without a measurable change remaining after com-

plete release of the stress. To determine the elastic limit, a load is

applied to a specimen at a uniform rate, and the stress at which

the specimen suddenly elongates is recorded on an “extensome-

ter”, reading to 0.0002 inch, which is attached to the specimen to

indicate distance between gauge marks.

HARDENING – A Heat Treating Process that implies heating steel

to a temperature above the critical range, and cooling it rapidly

enough through the critical range to harden it appreciably.

HARDNESS TESTS – 

(a) Brinell Hardness – A hardness test performed on a Brinell

hardness testing machine. The smooth surface of a speci-

men is indented with a spherical-shaped hardened steel

ball of known diameter by means of a predetermined load

applied to the ball. The diameter of the impression is mea-

sured in millimeters with a micrometer microscope, and the

reading is compared with a chart to determine the Brinell

Hardness number (Bhn).

(Cont’d)
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(b) Rockwell Hardness – A hardness test performed on a

Rockwell hardness testing machine. Hardness is deter-

mined by a dial reading which indicates the depth of pene-

tration of a steel ball or diamond cone when a load is

applied.

(c) Scleroscope or Shore Hardness – A hardness test per-

formed on a Shore Scleroscope Hardness Tester. The

hardness is determined by the rebound of a diamond point-

ed hammer (or tup) when it strikes the surface of a speci-

men. The hammer (or tup) is enclosed in a glass tube and

the height of the rebound is read either against a graduated

scale inscribed on the tube, or on a dial, depending on the

model instrument used.

COLD SHORTNESS – The characteristic of metals that are brittle

at ordinary or low temperatures.

EFFECT OF CARBON ON STEEL – Increasing the carbon con-

tent increases the tensile strength and hardness.

EFFECT OF SULPHUR ON STEEL – When sulphur is over .06

there is a tendency to red shortness. Free cutting steel, for thread-

ing and screw machine work, is obtained by increasing sulphur

content to about .075 to .10.

EFFECT OF PHOSPHOROUS ON STEEL – Produces brittleness

and general cold shortness. Strengthens low carbon steel, in-

creases resistance to corrosion, and improves machinability.

EFFECT OF MANGANESE ON STEEL – Manganese is added in

the making of steel to prevent red shortness and increase harden-

ability.

EFFECT OF SILICON ON STEEL – Used as a general purpose

deoxidizer. Strengthens low alloy steels and increases hardenabil-

ity. Used as alloying element for electrical and magnetic steels.

EFFECT OF COPPER ON STEEL – Used to increase atmospher-

ic corrosion resistance, and sensitivity to both cold and hot short-

ness.

EFFECT OF NICKEL ON STEEL – Strengthens and toughens

ferrite and pearlitic steels, and renders high chromium alloy steels

austenitic (stainless steels).

EFFECT OF CHROMIUM ON STEEL – Increases hardenability,

resistance to corrosion and oxidation, abrasion and high tempera-

ture strength.

EFFECT OF MOLYBDENUM ON STEEL – Increases harden-

ability and coarsening temperature. Raises the creep strength and

red hardness, and enhances corrosion resistance of stainless

steel.

EFFECT OF VANADIUM ON STEEL – Elevates coarsening tem-

peratures, increases hardenability, and is a strong deoxidizer.

(Cont’d)
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EFFECT OF BORON ON STEEL – Increases hardenability of

lower carbon steels – up to 0.008% maximum boron content. Has

improved machinability, as well as hot and cold working character-

istics over standard alloy steels.

STANDARD ABBREVIATIONS

A & P – Annealed and Pickled Ex. – Extra

Av. – Average F.C. – Free Cutting

B & O – Blued and Oiled F.T. – Free Turning

C.D. – Cold Drawn
H.D. – Hard Drawn

C.F. – Cold Finished
Hex. – Hexagon

C.R. – Cold Rolled
H.F. – Hot Finished

C & S – Cut and Straightened
H.H. – Half Hard

Dia. – Diameter (used for
H.R. – Hot Rolled– Round Bars)

D & S – Dehydrated and Sealed Hvy. – Heavy

HEAT TREATMENT – Steel is heat treated to improve it for the

service intended or to prepare it for operations such as cold

rolling, cold drawing or machining. This process is broadly defined

as an operation or combination of operations involving the heating

and cooling of steel in the solid state to obtain a certain desired

condition or set of properties.

MECHANICAL WORKING – Changing the former structure of a

metal by subjecting it to pressure by rolling, pressing, or forging.

The crystalline structure is refined and the quality of the metal is

improved as the particles are forced into intimate contact. The

strength is always increased by working and the hardness and

ductility may be affected depending upon the amount of work

done and by the temperature at which the working is carried on.

NITRIDING – A process by which nitrogen alone is added to a lim-

ited or specified penetration by heating certain alloy steels, which

have a properly conditioned surface, in contact with ammonia gas

or other substance from which the steel may absorb nitrogen. This

produces an extremely hard, wear-resistant surface.

NORMALIZING – The normalizing process is applied to steel to

restore its normal condition after hot working, cold working, or

non-uniform cooling, or to efface the effects of a previous heat

treatment. Normalizing is accomplished by heating to a tempera-

ture about 100° F. above the critical range and then cooling in still

air at room temperature.

PERCENTAGE OF ELONGATION – The percentage of increase

in length of a tension test specimen after rupture.

PICKLING – Removing scale by immersion in a dilute acid bath.

QUENCHING – Cooling by immersion in some medium, which

may be any liquid or gas, or even a solid in suitable form, to

absorb heat rapidly from the article to be quenched.

(Cont’d)
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REDUCTION OF AREA – The difference between the original

cross sectional area and that of the smallest area at point of rup-

ture. It is usually stated as a percentage of the original area.

SPHERODIZING – A heat treating process which is generally

applied to high carbon steel to improve machinability. It consists of

prolonged heating at a temperature just below or within the critical

temperature range, followed usually by slow cooling.

TEMPERING OR DRAWING – This process is applied to relieve

stresses due to hardening and to adjust the hardness to the value

desired. The hardened steel is reheated to a temperature below

the lower critical range and is then permitted to cool.

TENSILE STRENGTH – The maximum load, per unit of original

cross-sectional area, a material in tension is capable of withstand-

ing before complete failure or rupture.

YIELD POINT – The load per unit of original cross-sectional area

at which a marked increase in the deformation of a specimen

occurs without increase of load. It is usually determined by the

sudden drop of the beam of the testing machine or by use of

dividers or by means of an extensometer.

RED SHORTNESS – Brittleness in steel when it is red hot.
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HARDNESS CONVERSION TABLE

Approximate Values

BRINELL ROCKWELL
C Scale B Scale TENSILE

STRENGTH
Diam. in Mm. Hardness 150 Kg. Load, 100 Kg. Load,
3000 Kg. Load Number 120 Deg. 1⁄16 in. 1000 lb
10 Mm. Ball Cone Ball Per Sq. In.

2.20 780 70 – 384
2.25 745 68 – 368
2.30 712 66 – 352
2.35 682 64 – 337
2.40 653 62 – 324

2.45 627 60 – 311
2.50 601 58 – 298
2.55 578 57 – 287
2.60 555 55 – 276
2.65 534 53 – 266

2.70 514 52 – 256
2.75 495 50 – 247
2.80 477 49 – 238
2.85 461 47 – 229
2.90 444 46 – 220

2.95 429 45 – 212
3.00 415 44 – 204
3.05 401 42 – 196
3.10 388 41 – 189
3.15 375 40 – 182

3.20 363 38 – 176
3.25 352 37 – 170
3.30 341 35 – 165
3.35 331 35 – 160
3.40 321 34 – 155

3.45 311 33 – 150
3.50 302 32 – 146
3.55 293 31 – 142
3.60 285 30 – 138
3.65 277 29 – 134

3.70 269 28 – 131
3.75 262 26 – 128
3.80 255 25 – 125
3.85 248 24 – 122
3.90 241 23 100 119

(Cont’d)
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HARDNESS CONVERSION TABLE (Cont’d)

Approximate Values

BRINELL ROCKWELL
C Scale B Scale TENSILE

STRENGTH
Diam. in Mm. Hardness 150 Kg. Load, 100 Kg. Load,
3000 Kg. Load Number 120 Deg. 1⁄16 in. 1000 lb
10 Mm. Ball Cone Ball Per Sq. In.

3.95 235 22 99 116
4.00 229 21 98 113
4.05 223 20 97 110
4.10 217 – 96 107
4.15 212 – 96 104

4.20 207 – 95 101
4.25 202 – 94 199
4.30 197 – 93 197
4.35 192 – 92 195
4.40 187 – 91 193

4.45 183 – 90 191
4.50 179 – 89 189
4.55 174 – 88 187
4.60 170 – 87 185
4.65 166 – 86 183

4.70 163 – 85 182
4.75 159 – 84 180
4.80 156 – 83 178
4.85 153 – 82 176
4.90 149 – 81 175

4.95 146 – 80 174
5.00 143 – 79 172
5.05 140 – 78 171
5.10 137 – 77 170
5.15 134 – 76 168

5.20 131 – 74 166
5.25 128 – 73 165
5.30 126 – 72 164
5.35 124 – 71 163
5.40 121 – 70 162

5.45 118 – 69 161
5.50 116 – 68 160
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CONVERSION TABLE OF INCHES INTO
DECIMALS OF A FOOT

Decimal Decimal Decimal Decimal
Inches of a Ft. Inches of a Ft. Inches of a Ft. Inches of a Ft.

3"–.250 6"–.50 9"–.750
1⁄16 .0052 1⁄16 .2552 1⁄16 .5052 1⁄16 .7552
1⁄8 .0104 1⁄8 .2604 1⁄8 .5104 1⁄8 .7604
3⁄16 .0156 3⁄16 .2656 3⁄16 .5156 3⁄16 .7656
1⁄4 .0208 1⁄4 .2708 1⁄4 .5108 1⁄4 .7708
5⁄16 .0260 5⁄16 .2760 5⁄16 .5260 5⁄16 .7760
3⁄8 .0312 3⁄8 .2812 3⁄8 .5312 3⁄8 .7812
7⁄16 .0364 7⁄16 .2864 7⁄16 .5364 7⁄16 .7864
1⁄2 .0416 1⁄2 .2916 1⁄2 .5416 1⁄2 .7916
9⁄16 .0468 9⁄16 .2968 9⁄16 .5468 9⁄16 .7968
5⁄8 .0520 5⁄8 .3020 5⁄8 .5520 5⁄8 .8020
11⁄16 .0572 11⁄16 .3072 11⁄16 .5572 11⁄16 .8072
3⁄4 .0625 3⁄4 .3125 3⁄4 .5625 3⁄4 .8125
13⁄16 .0677 13⁄16 .3177 13⁄16 .5677 13⁄16 .8177
7⁄8 .0729 7⁄8 .3229 7⁄8 .5729 7⁄8 .8229
15⁄16 .0781 15⁄16 .3281 15⁄16 .5781 15⁄16 .8281

1"–.0833 4"–.3333 7"–.5833 10"–.8333
1⁄16 .0885 1⁄16 .3385 1⁄16 .5885 1⁄16 .8385
1⁄8 .0937 1⁄8 .3437 1⁄8 .5937 1⁄8 .8437
3⁄16 .0989 3⁄16 .3489 3⁄16 .5989 3⁄16 .8489
1⁄4 .1041 1⁄4 .3541 1⁄4 .6041 1⁄4 .8541
5⁄16 .1093 5⁄16 .3593 5⁄16 .6093 5⁄16 .8593
3⁄8 .1145 3⁄8 .3645 3⁄8 .6145 3⁄8 .8645
7⁄16 .1197 7⁄16 .3697 7⁄16 .6197 7⁄16 .8697
1⁄2 .1250 1⁄2 .3750 1⁄2 .6250 1⁄2 .8750
9⁄16 .1302 9⁄16 .3802 9⁄16 .6320 9⁄16 .8802
5⁄8 .1354 5⁄8 .3854 5⁄8 .6354 5⁄8 .8854
11⁄16 .1406 11⁄16 .3906 11⁄16 .6406 11⁄16 .8906
3⁄4 .1458 3⁄4 .3958 3⁄4 .6458 3⁄4 .8958
13⁄16 .1510 13⁄16 .4010 13⁄16 .6510 13⁄16 .9010
7⁄8 .1562 7⁄8 .4062 7⁄8 .6562 7⁄8 .9062
15⁄16 .1614 15⁄16 .4114 15⁄16 .6614 15⁄16 .9114

2"–.1666 5"–.4166 8"–.6666 11"–.9166
1⁄16 .1718 1⁄16 .4218 1⁄16 .6718 1⁄16 .9218
1⁄8 .1770 1⁄8 .4270 1⁄8 .6770 1⁄8 .9270
3⁄16 .1822 3⁄16 .4322 3⁄16 .6822 3⁄16 .9322
1⁄4 .1875 1⁄4 .4375 1⁄4 .6875 1⁄4 .9375
5⁄16 .1927 5⁄16 .4427 5⁄16 .6927 5⁄16 .9427
3⁄8 .1979 3⁄8 .4479 3⁄8 .6979 3⁄8 .9479
7⁄16 .2031 7⁄16 .4531 7⁄16 .7031 7⁄16 .9531
1⁄2 .2083 1⁄2 .4583 1⁄2 .7083 1⁄2 .9583
9⁄16 .2135 9⁄16 .4635 9⁄16 .7135 9⁄16 .9635
5⁄8 .2187 5⁄8 .4687 5⁄8 .7187 5⁄8 .9687
11⁄16 .2239 11⁄16 .4739 11⁄16 .7239 11⁄16 .9739
3⁄4 .2291 3⁄4 .4791 3⁄4 .7291 3⁄4 .9791
13⁄16 .2343 13⁄16 .4843 13⁄16 .7343 13⁄16 .9843
7⁄8 .2395 7⁄8 .4895 7⁄8 .7395 7⁄8 .9895
15⁄16 .2447 15⁄16 .4947 15⁄16 .7447 15⁄16 .9947
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A. I. S. I. AND S. A. E.
SPECIFICATIONS

CHEMICAL COMPOSITION LIMITS, PER  CENT
AISI NUMBER SAE NUMBER

C Mn P. Max. S. Max.

*C 1006* 1006 0.08 max. 0.25/0.40 0.040 0.050
C 1008 1008 0.10 max. 0.30/0.50 0.040 0.050
C 1010 1010 0.08/0.13 0.30/0.60 0.040 0.050
C 1012 – 0.10/0.15 0.30/0.60 0.040 0.050
C 1015 1015 0.13/0.18 0.30/0.60 0.040 0.050

C 1016 1016 0.13/0.18 0.60/0.90 0.040 0.050
C 1017 1017 0.15/0.20 0.30/0.60 0.040 0.050
C 1018 1018 0.15/0.20 0.60/0.90 0.040 0.050
C 1019 1019 0.15/0.20 0.70/1.00 0.040 0.050
C 1020 1020 0.18/0.23 0.30/0.60 0.040 0.050

C 1021 – 0.18/0.23 0.60/0.90 0.040 0.050
C 1022 1022 0.18/0.23 0.70/1.00 0.040 0.050
C 1023 – 0.20/0.25 0.30/0.60 0.040 0.050
C 1025 1025 0.22/0.28 0.30/0.60 0.040 0.050
C 1026 – 0.22/0.28 0.60/0.90 0.040 0.050

C 1029 – 0.25/0.31 0.60/0.90 0.040 0.050
C 1030 1030 0.28/0.34 0.60/0.90 0.040 0.050
C 1031 – 0.27/0.34 1.35/1.65 0.040 0.050

*C 1033* 1033 0.29/0.36 0.70/1.00 0.040 0.050
C 1034 1034 0.32/0.38 0.50/0.80 0.040 0.050

C 1035 1035 0.32/0.38 0.60/0.90 0.040 0.050
C 1038 1038 0.35/0.42 0.60/0.90 0.040 0.050
C 1039 – 0.37/0.44 0.70/1.00 0.040 0.050
C 1040 1040 0.37/0.44 0.60/0.90 0.040 0.050
C 1042 1042 0.40/0.47 0.60/0.90 0.040 0.050

C 1043 1043 0.40/0.47 0.70/1.00 0.040 0.050
C 1045 1045 0.43/0.50 0.60/0.90 0.040 0.050
C 1046 1046 0.43/0.50 0.70/1.00 0.040 0.050
C 1049 1049 0.46/0.53 0.60/0.90 0.040 0.050
C 1050 1050 0.48/0.55 0.60/0.90 0.040 0.050

C 1053 – 0.48/0.55 0.70/1.00 0.040 0.050
C 1055 1055 0.50/0.60 0.60/0.90 0.040 0.050
C 1060 1060 0.55/0.65 0.60/0.90 0.040 0.050
C 1065 1065 0.60/0.70 0.60/0.90 0.040 0.050
C 1069 – 0.65/0.75 0.40/0.70 0.040 0.050

(Cont’d)

The indicated % are for bar products, unless staded otherwise. 
Plate, sheet and tubing may be slightly different.
*AISI Sheet/Plate chemistry
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A. I. S. I. AND S. A. E.
SPECIFICATIONS (cont’d)

CHEMICAL COMPOSITION LIMITS, PER CENT
AISI NUMBER SAE NUMBER

C Mn P. Max. S. Max.

C 1070 1070 0.65/0.75 0.60/0.90 0.040 0.050
C 1072 – 0.65/0.76 1.00/1.30 0.040 0.050
C 1074 1074 0.70/0.80 0.50/0.80 0.040 0.050
C 1075 – 0.70/0.80 0.40/0.70 0.040 0.050
C 1078 1078 0.72/0.85 0.30/0.60 0.040 0.050

C 1080 1080 0.75/0.88 0.60/0.90 0.040 0.050
C 1084 – 0.80/0.93 0.60/0.90 0.040 0.050

*C 1085* 1085 0.80/0.93 0.70/1.00 0.040 0.050
C 1090 1090 0.85/0.98 0.60/0.90 0.040 0.050
C 1095 1095 0.90/1.03 0.30/0.50 0.040 0.050

C 1108 – 0.08/0.13 0.50/0.80 0.040 0.08/0.13
C 1109 1109 0.08/0.13 0.60/0.90 0.040 0.08/0.13
C 1110 – 0.08/0.13 0.30/0.60 0.045 0.08/0.13
C 1113 – 0.10/0.16 1.00/1.30 0.040 0.24/0.33
C 1115 1115 0.13/0.18 0.60/0.90 0.040 0.08/0.13

C 1116 1116 0.14/0.20 1.10/1.40 0.040 0.16/0.23
C 1117 1117 0.14/0.20 1.00/1.30 0.040 0.08/0.13
C 1118 1118 0.14/0.20 1.30/1.60 0.040 0.08/0.13
C 1119 1119 0.14/0.20 1.00/1.30 0.040 0.24/0.33
C 1120 1120 0.18/0.23 0.70/1.00 0.040 0.08/0.13

C 1125 – 0.22/0.28 0.60/0.90 0.040 0.08/0.13
C 1126 1126 0.23/0.29 0.70/1.00 0.040 0.08/0.13
C 1137 1137 0.32/0.39 1.35/1.65 0.040 0.08/0.13
C 1138 1138 0.34/0.40 0.70/1.00 0.040 0.08/0.13
C 1140 1140 0.37/0.44 0.70/1.00 0.040 0.08/0.13

C 1141 1141 0.37/0.45 1.35/1.65 0.040 0.08/0.13
C 1144 1144 0.40/0.48 1.35/1.65 0.040 0.24/0.33
C 1145 1145 0.42/0.49 0.70/1.00 0.040 0.04/0.07
C 1146 1146 0.42/0.49 0.70/1.00 0.040 0.08/0.13
C 1148 – 0.45/0.52 0.70/1.00 0.040 0.04/0.07

C 1151 1151 0.48/0.55 0.70/1.00 0.040 0.08/0.13
**C 12L14 12L14 0.15 max. 0.85/1.15 .04/.09 0.26/0.35
**C 12L15 12L15 0.09 max 0.75/1.25 .04/.06 0.25/0.35

(Cont’d)

The indicated % are for bar products, unless staded otherwise.
Plate, sheet and tubing may be slightly different.
**AISI Sheet/Plate chemistry
**This specification has 0.15/0.35% Lead added.
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A. I. S. I. AND S. A. E.
SPECIFICATIONS

CHEMICAL COMPOSITION LIMITS, PER CENT
AISI NUMBER SAE NUMBER

C Mn P. Max. S. Max.

1320 1320 0.18/0.23 1.60/1.90 0.040 0.040
1321 – 0.17/0.22 1.80/2.10 0.050 0.050
1330 1330 0.28/0.33 1.60/1.90 0.035 0.040
1335 1335 0.33/0.38 1.60/1.90 0.035 0.040
1340 1340 0.38/0.43 1.60/1.90 0.035 0.040

1524 1524 0.19/0.25 1.35/1.65 0.040 0.050
1527 1527 0.22/0.29 1.20/1.50 0.040 0.050
1536 1536 0.30/0.37 1.20/1.50 0.040 0.050
1541 1541 0.36/0.44 1.35/1.65 0.040 0.050
1552 1552 0.47/0.55 1.20/1.50 0.040 0.050

2515 2515 0.12/0.17 0.40/0.60 0.040 0.040
3115 3115 0.13/0.18 0.40/0.60 0.040 0.040
3120 3120 0.17/0.22 0.60/0.80 0.040 0.040
3130 3130 0.28/0.33 0.60/0.80 0.040 0.040
3135 3135 0.33/0.38 0.60/0.80 0.040 0.040

3140 3140 0.38/0.43 0.70/0.90 0.040 0.040
3141 3141 0.38/0.43 0.70/0.90 0.040 0.040
3145 3145 0.43/0.48 0.70/0.90 0.040 0.040

Note: AISI # continued below with additional chemistries.

CHEMICAL COMPOSITION LIMITS, PER CENT
AISI NUMBER SAE NUMBER

Si Ni Cr Mo

E 1320 1320 0.15/0.35 – – –
E 1321 – 0.15/0.35 – – –
E 1330 1330 0.15/0.35 – – –
E 1335 1335 0.15/0.35 – – –
E 1340 1340 0.15/0.35 – – –

E

E

E 2515 2515 0.20/0.35 4.75/5.25 – –
E 3115 3115 0.20/0.35 1.10/1.40 0.55/0.75 –
E 3120 3120 0.20/0.35 1.10/1.40 0.55/0.75 –
E 3130 3130 0.20/0.35 1.10/1.40 0.55/0.75 –
E 3135 3135 0.20/0.35 1.10/1.40 0.55/0.75 –

E 3140 3140 0.20/0.35 1.10/1.40 0.55/0.75 –
E 3141 3141 0.20/0.35 1.10/1.40 0.70/0.90 –
E 3145 3145 0.20/0.35 1.10/1.40 0.70/0.90 –

(Cont’d)

The indicated % are for bar products, unless staded otherwise. 
Plate, sheet and tubing may be slightly different.
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A. I. S. I. AND S. A. E.
SPECIFICATIONS (cont’d)

CHEMICAL COMPOSITION LIMITS, PER CENT
AISI NUMBER SAE NUMBER

C Mn P. Max. S. Max.

E 3150 3150 0.48/0.53 0.70/0.90* 0.035 0.040
E 4017 4017 0.15/0.20 0.70/0.90* 0.035 0.040
E 4023 4023 0.20/0.25 0.70/0.90* 0.035 0.040

E 4024 4024 0.20/0.25 0.70/0.90* 0.035 0.035/0.050
E 4027 4027 0.25/0.30 0.70/0.90* 0.035 0.040
E 4028 4028 0.25/0.30 0.70/0.90* 0.035 0.035/0.050
E 4032 4032 0.30/0.35 0.70/0.90* 0.035 0.040
E 4037 4037 0.35/0.40 0.70/0.90* 0.035 0.040

E 4042 4042 0.40/0.45 0.70/0.90* 0.035 0.040
E 4047 4047 0.45/0.50 0.70/0.90* 0.035 0.040
E 4053 4053 0.50/0.56 0.75/1.00* 0.035 0.040
E 4063 4063 0.60/0.67 0.75/1.00* 0.035 0.040
E 4068 4068 0.63/0.70 0.75/1.00* 0.035 0.040

E 4130 4130 0.28/0.33 0.40/0.60* 0.035 0.040
E 4137 4137 0.35/0.40 0.70/0.90* 0.035 0.040

Note: AISI # continued below with additional chemistries.

CHEMICAL COMPOSITION LIMITS, PER CENT
AISI NUMBER SAE NUMBER

Si Ni Cr Mo

E 3150 3150 0.20/0.35 1.10/1.40 0.70/0.90 –
E 4017 4017 0.15/0.35 – – 0.20/0.30
E 4023 4023 0.15/0.35 – – 0.20/0.30

E 4024 4024 0.15/0.35 – – 0.20/0.30
E 4027 4027 0.15/0.35 – – 0.20/0.30
E 4028 4028 0.15/0.35 – – 0.20/0.30
E 4032 4032 0.15/0.35 – – 0.20/0.30
E 4037 4037 0.15/0.35 – – 0.20/0.30

E 4042 4042 0.15/0.35 – – 0.20/0.30
E 4047 4047 0.15/0.35 – – 0.20/0.30
E 4053 4053 0.15/0.35 – – 0.20/0.30
E 4063 4063 0.15/0.35 – – 0.20/0.30
E 4068 4068 0.15/0.35 – – 0.20/0.30

E 4130 4130 0.20/0.35 – 0.80/1.10 0.15/0.25
E 4137 4137 0.20/0.35 – 0.80/1.10 0.15/0.25

(Cont’d)

The indicated % are for bar products, unless staded otherwise. 
Plate, sheet and tubing may be slightly different.
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A. I. S. I. AND S. A. E.
SPECIFICATIONS (cont’d)

CHEMICAL COMPOSITION LIMITS, PER CENT
AISI NUMBER SAE NUMBER

C Mn P. Max. S. Max.

E 4140 X 4140 0.38/0.43 0.75/1.00 0.035 0.040
E 4142 – 0.40/0.45 0.75/1.00 0.035 0.040
E 4145 X 4145 0.43/0.48 0.75/1.00 0.035 0.040
E 4147 – 0.45/0.50 0.75/1.00 0.035 0.040
E 4150 X 4150 0.48/0.53 0.75/1.00 0.035 0.040

E 4317 X 4317 0.15/0.20 0.45/0.65 0.035 0.040
E 4320 X 4320 0.17/0.22 0.45/0.65 0.035 0.040
E 4337 – 0.35/0.40 0.60/0.80 0.035 0.040
E 4340 X 4340 0.38/0.43 0.60/0.80 0.035 0.040
E 4608 X 4608 0.06/0.11 0.25/0.45 0.035 0.040

E 4615 X 4615 0.13/0.18 0.45/0.65 0.035 0.040
E 4620 X 4620 0.17/0.22 0.45/0.65 0.035 0.040
E 4621 X 4621 0.18/0.23 0.70/0.90 0.035 0.040
E 4640 X 4640 0.38/0.43 0.60/0.80 0.035 0.040
E 4812 X 4812 0.10/0.15 0.40/0.60 0.035 0.040
E 4815 X 4815 0.13/0.18 0.40/0.60 0.035 0.040

Note: AISI # continued below with additional chemistries.

CHEMICAL COMPOSITION LIMITS, PER CENT
AISI NUMBER SAE NUMBER

Si Ni Cr Mo

E 4140 X 4140 0.15/0.35 – 0.80/1.10 0.15/0.25
E 4142 – 0.15/0.35 – 0.80/1.10 0.15/0.25
E 4145 X 4145 0.15/0.35 – 0.80/1.10 0.15/0.25
E 4147 – 0.15/0.35 – 0.80/1.10 0.15/0.25
E 4150 X 4150 0.15/0.35 – 0.80/1.10 0.15/0.25

E 4317 X 4317 0.15/0.35 1.65/2.00 0.40/0.60 0.20/0.30
E 4320 X 4320 0.15/0.35 1.65/2.00 0.40/0.60 0.20/0.30
E 4337 – 0.15/0.35 1.65/2.00 0.70/0.90 0.20/0.30
E 4340 X 4340 0.15/0.35 1.65/2.00 0.70/0.90 0.20/0.30
E 4608 X 4608 0.25 max. 1.40/1.75 – 0.15/0.25

E 4615 X 4615 0.15/0.35 1.65/2.00 – 0.20/0.30
E 4620 X 4620 0.15/0.35 1.65/2.00 – 0.20/0.30
E 4621 X 4621 0.15/0.35 1.65/2.00 – 0.20/0.30
E 4640 X 4640 0.15/0.35 1.65/2.00 – 0.20/0.30
E 4812 X 4812 0.15/0.35 3.25/3.75 – 0.20/0.30
E 4815 X 4815 0.15/0.35 3.25/3.75 – 0.20/0.30

The indicated % are for bar products, unless stated otherwise. 
Plate, sheet and tubing may be slightly different.
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CIRCUMFERENCES AND AREAS
OF CIRCLES

Dia- Circum- Dia- Circum- Dia- Circum-
meter ference Area meter ference Area meter ference Area
Ins. Ins. Sq. Ins. Ins. Ins. Sq. Ins. Ins. Ins. Sq. Ins.

14MPage 15

11⁄16 23.1963 12.0031
11⁄8 23.3927 12.0123
11⁄4 23.7854 12.0491
13⁄8 21.1781 12.1104
11⁄2 21.5708 12.1963
15⁄8 21.9635 12.3068
13⁄4 22.3562 12.4418
17⁄8 22.7489 12.6013
11⁄16 23.1416 12.7854
11⁄8 23.5343 12.9940
11⁄4 23.9270 11.2272
13⁄8 24.3197 11.4849
11⁄2 24.7124 11.7671
15⁄8 25.1051 12.0739
13⁄4 25.4978 12.4053
17⁄8 25.8905 12.7612
21⁄16 26.2832 13.1416
11⁄8 26.6759 13.5466
11⁄4 27.0686 13.9761
13⁄8 27.4613 14.4301
11⁄2 27.8540 14.9087
15⁄8 28.2467 15.4119
13⁄4 28.6394 15.9396
17⁄8 29.0321 16.4918
31⁄16 29.4248 17.0686
11⁄8 29.8175 17.6699
11⁄4 10.2102 18.2958
13⁄8 10.6029 18.9462
11⁄2 10.9956 19.6211
15⁄8 11.3883 10.3206
13⁄4 11.7810 11.0447
17⁄8 12.1737 11.7933
41⁄16 12.5664 12.5664
11⁄8 12.9591 13.3641
11⁄4 13.3518 14.1863
13⁄8 13.7445 15.0330
11⁄2 14.1372 15.9043
15⁄8 14.5299 16.8002
13⁄4 14.9226 17.7206
17⁄8 15.3153 18.6655
51⁄16 15.7080 19.6350
11⁄8 16.1007 20.6290
11⁄4 16.4934 21.6476
13⁄8 16.8861 22.6907
11⁄2 17.2788 23.7583
15⁄8 17.6715 24.8505
13⁄4 18.0642 25.9673
17⁄8 18.4569 27.1086
61⁄16 18.8496 28.2744
11⁄8 19.2423 29.4648
11⁄4 19.6350 30.6797
13⁄8 20.0277 31.9191
11⁄2 20.4204 33.1831
15⁄8 20.8131 34.4717
13⁄4 21.2058 35.7848
17⁄8 21.5985 37.1224

171⁄16 21.9912 138.4846
171⁄8 22.3839 139.8713
171⁄4 22.7766 141.2826
173⁄8 23.1693 142.7184
171⁄2 23.5620 144.1787
175⁄8 23.9547 145.6636
173⁄4 24.3474 147.1731
177⁄8 24.7401 148.7071

181⁄16 25.1328 150.2656
181⁄8 25.5255 151.8487
181⁄4 25.9182 153.4563
183⁄8 26.3109 155.0884
181⁄2 26.7036 156.7451
185⁄8 27.0963 158.4264
183⁄4 27.4890 160.1322
187⁄8 27.8817 161.8625

191⁄16 28.2744 163.6174
191⁄8 28.6671 165.3968
191⁄4 29.0598 167.2008
193⁄8 29.4525 169.0293
191⁄2 29.8452 170.8823
195⁄8 30.2379 172.7599
193⁄4 30.6306 174.6621
197⁄8 31.0233 176.5889

101⁄16 31.4160 178.5404
191⁄8 31.8087 180.5164
191⁄4 32.2014 182.5164
193⁄8 32.5941 184.5414
191⁄2 32.9868 186.5904
195⁄8 33.3795 188.6644
193⁄4 33.7722 190.7634
197⁄8 34.1649 192.8864

111⁄16 34.5576 195.0334
191⁄8 34.9503 197.2054
191⁄4 35.3430 199.4024
193⁄8 35.7357 101.6234
191⁄2 36.1284 103.8694
195⁄8 36.5211 106.1394
193⁄4 36.9138 108.4344
197⁄8 37.3065 110.7544

121⁄16 37.6992 113.0984
191⁄8 38.0919 115.4664
191⁄4 38.4846 117.8594
193⁄8 38.8773 120.2774
191⁄2 39.2700 122.7194
195⁄8 39.6627 125.1854
193⁄4 40.0554 127.6774
197⁄8 40.4481 130.1924

131⁄16 40.8408 132.7334
191⁄8 41.2335 135.2974
191⁄4 41.6262 137.8874
193⁄8 42.0189 140.5014
191⁄2 42.4116 143.1394
195⁄8 42.8043 145.8024
193⁄4 43.1970 148.4904
197⁄8 43.5897 151.2024

141⁄16 43.9824 153.938
191⁄8 44.3751 156.700
191⁄4 44.7678 159.485
193⁄8 45.1605 162.296
191⁄2 45.5532 165.130
195⁄8 45.9459 167.990
193⁄4 46.3386 170.874
197⁄8 46.7313 173.782

151⁄16 47.1240 176.715
191⁄8 47.5167 179.673
191⁄4 47.9094 182.655
193⁄8 48.3021 185.661
191⁄2 48.6948 188.692
195⁄8 49.0875 191.748
193⁄4 49.4802 194.828
197⁄8 49.8729 197.933

161⁄16 50.2656 201.062
191⁄8 50.6583 204.216
191⁄4 51.0510 207.395
193⁄8 51.4437 210.598
191⁄2 51.8364 213.825
195⁄8 52.2291 217.077
193⁄4 52.6218 220.354
197⁄8 53.0145 223.655

171⁄16 53.4072 226.981
191⁄8 53.7999 230.331
191⁄4 54.1926 233.706
193⁄8 54.5853 237.105
191⁄2 54.9780 240.529
195⁄8 55.3707 243.977
193⁄4 55.7634 247.450
197⁄8 56.1561 250.948

181⁄16 56.5488 254.470
191⁄8 56.9415 258.016
191⁄4 57.3342 261.587
193⁄8 57.7269 265.183
191⁄2 58.1196 268.803
195⁄8 58.5123 272.448
193⁄4 58.9050 276.117
197⁄8 59.2977 279.811

191⁄16 59.6904 283.529
191⁄8 60.0831 287.272
191⁄4 60.4758 291.040
193⁄8 60.8685 294.832
191⁄2 61.2612 298.648
195⁄8 61.6539 302.489
193⁄4 62.0466 306.355
197⁄8 62.4393 310.245

201⁄16 62.8320 314.160
191⁄8 63.2247 318.099
191⁄4 63.6174 322.063
193⁄8 64.0101 326.051
191⁄2 64.4028 330.064
195⁄8 64.7955 334.102
193⁄4 65.1828 338.164
197⁄8 65.5809 342.250

(Cont’d)
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