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3. DIAMETER OR THICKNESS

3.1 Cold Finished

3.1.1  Cold Drawn

Table 1 includes tolerances for bars that are cold finished.

3.1.1.1  Width governs the tolerances for both width and thickness of flats. For example, when the maximum of carbon
range is up to 0.28, inclusive, for a flat 2.000 inches (50.80 mm) wide and 1.000 inch (25.40 mm) thick, the width

tolerance is 0.006 inch (0.15 mm) and the thickness tolerance is the same; namely, 0.006 inch (0.15 mm).

Table 1A - Cold-finished tolerances, minus only; based on carbon range, % (inch/pound units)

Dver 0.55, Carbon,
With or Without
Stress Relieving
or Annealing
Over 0.28 to 0.55 Carbon Up to 0.55 Carbon After Cold Finishing
Incl Incl and All Carbon
Specified Up to 0.28 and Carbon Above 0.55  Stress Relieved Querched and Tempered or
Diameter or Thickness Carbon Annealed and Normalized or Afnealed Norfnalized and Tempered
Inches Incl Before Cold Finishing  After\€old Finishing Before Cold Finishing
ROUNDS
Up to 1.000, inkl, in coils 0.002 0.003 0.004 0.005
Up to 1.500, incl 0.003 0.004 0.005 0.006
Over 1.500 to 2.500, infl 0.004 0.005 0.006 0.007
Over 2.500 to 4.000, in[l 0.005 0.006 0.007 0.008
HEXAGONS
Up to 0.750, ind 0.003 0.004 0.005 0.007
Over 0.750 to 1.500, indl 0.004 0:005 0.006 0.008
Over 1.500 to 2.500, indl 0.005 0.006 0.007 0.009
Over 2.500 to 3.125, indl 0.006 0.007 0.008 0.010
Over 3.125 t0 4.000, ind| 0.006 - - -
SQUARES
Up to 0.750, ind 0.003 0.005 0.006 0.008
Over 0.750 to 1.500, indl 0.004 0.006 0.007 0.009
Over 1.500 to 2.500, indl 0.005 0.007 0.008 0.010
Over 2.500 to 4.000, indl 0,007 0.009 0.010 0.012
Over 4.000 to 5.000, ind| 0:011 -- - --
FLATS
Specified Width, Inches
Up to 0.750, ind 0.004 0.005 0.007 0.009
Over 0.750 to 1.500, indl 0.005 0.006 0.009 0.011
Over 1.500 to 3.000, indl 0.006 0.007 0.011 0.013
Over 3.000 to 4.000, indl 0.007 0.009 0.012 0.017
Over 4.000 to 6.000, inct 0-6069 8-0H 0-643

\vavav vy TToTT TTUTO 0021

Over 6.000 0.014 -- - -



https://saenorm.com/api/?name=28fdd1bacfca23591345f68ee7b7c67e

SAE INTERNATIONAL

AMS2251™K

Page 3 of 11

Table 1B - Cold-finished tolerances, minus only; based on carbon range, % (SI units)

Over 0.28 to 0.55 Carbon Up to 0.55 Carbon

Over 0.55, Carbon,

With or Without
Stress Relieving
or Annealing

After Cold Finishing

Incl Incl and All Carbon
Specified Up to 0.28 and Carbon Above 0.55  Stress Relieved Quenched and Tempered or
Diameter of Thickness Carbon Annealed and Normalized or Annealed Normalized and Tempered
Millimeters Incl Before Cold Finishing  After Cold Finishing Before Cold Finishing
ROUNDS
Upto 25.40, incl, in coils 0.05 0.08 0.10 0.13
Up to 38.10, incl 0.08 0.10 0.13 0.15
Over 38.10 to 63.50, incl 0.10 0.13 0.15 0.18
Over 63.50 to 101.60, ipet 043 045 848 0.20
HEXAGONS
Up to 19.05, ircl 0.08 0.10 0.13 0.18
Over 19.05to 38.10, incl 0.10 0.13 0.15 0.20
Over 38.10 to 63.50, incl 0.13 0.15 0.18 0.23
Over 63.50 to  79.38, incl 0.15 0.18 0.20 0.25
Over 79.38 to 101.60, ircl 0.15 -- - --
SQUARES
Up to 19.05, |ncl 0.08 0.13 015 0.20
Over 19.05to 38.10, |ncl 0.10 0.15 0.18 0.23
Over 38.10to 63.50, |ncl 0.13 0.18 0.20 0.25
Over 63.50 to 101.60, |ncl 0.18 0.23 0.25 0.30
Over 101.60 to 127.00, |ncl 0.28 -- - --
FLATS
Specified Width, Millimetgrs
Up to 19.05, ncl 0.10 0.13 0.18 0.23
Over 19.05to 38.10, |ncl 0.13 045 0.23 0.28
Over 38.10to 76.20, |ncl 0.15 018 0.28 0.33
Over 76.20 to 101.60, |ncl 0.18 0.23 0.30 0.43
Over 101.60 to 152.40, |ncl 0.23 0.28 0.33 0.53
Over 152.40 0.36 -- -- --
3.1.2 Machined or Tprned Bars

Tolerances for machingd bars 0.375 inch-(9.562 mm) and over in specified diameter or thickness are

up to 0.375 inch (9.52

mm), exclusive,in-specified diameter or thickness are supplied centerless gr

Table 2A~ Tolerances, machined or turned bars (inch/pound units)

shown in Table 2. Bars
bund.

Specified Diameter Tolerance
or Thickness Plus Only  Out-of-Round

lnches lnch lnch

0.375to 2.000, incl 0.016 0.008

Over 2.000to 4.000, incl 0.031 0.016
Over 4.000to 4.500, incl 0.062 0.046
Over 4.500to 5.500, incl 0.078 0.058
Over 5.500to 6.500, incl 0.125 0.070
Over 6.500to 8.000, incl 0.156 0.085
Over 8.000 to 12.000, incl 0.187 0.094
Over 12.000 to 15.000, incl 0.219 0.109
Over 15.000 to 25.000, incl 0.250 0.125
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3.1.3

Tolerances for centerle
in Table 3. Bars over 4

3.14

See Table 4.

Table 2B - Tolerances, machined or turned bars (S| units)

Specified Diameter Tolerance
or Thickness Plus Only  Out-of-Round
Millimeters Millimeters Millimeters

9.525t0 50.80, incl 0.406 0.203
Over 50.80 to 101.6, incl 0.787 0.406
Over 101.6  to 115.0, incl 1.600 1.200
Over 115.0 10 140.0, incl 2.000 1.500
Over 140.0 to 165.0, incl 3.000 1.800
Over 165.0 10 200.0, incl 4.000 2.200
Over 200.0 10 300.0, incl 4.800 2.400
Over 300.0 t0400.0, incl 5.500 2.800
Over 400.0 t0625.0, incl 6.500 3.200

Centerless Grq

und or Polished Round Bars

5s ground bars 0.125 t0 4.062 inches (3.18 to 103.17 mm), inclusive, in'specif]
062 inches (103.17 mm) in specified diameter are supplied machined.

Table 3A - Tolerances, centerless ground or polished bars (inch/pound un
Tolerance
Specified Diameter Plus orMinus  Out-of-Round

Inches Inches Inches
0.125 to 0.3125, excl 0.001 0.001

0.3125 to 0.500, excl 0.0015 0.0015

0.500 to 1.000, excl 0.002 0.002

1.000 to 1.500, incl 0.0025 0.0025

Over 1.500 to 3.250, incl 0.003 0.003

Over 3.250 to0 4.062 0.005 0.005

Table 3B - Tolerances,centerless ground or polished bars (S| units)

Tolerance
Specified Diameter Plus or Minus  Out-of-Round
Millimeters Millimeters Millimeters
3.18v'to  7.938, excl 0.02 0.02
7$938to 12.70, excl 0.038 0.038
12.70 to 25.40, excl 0.05 0.05
2540 to 38.10, incl 0.064 0.064
Over 38.10 to 82.55, incl 0.08 0.08
Over 8255 {0 103.17 013 013

ed diameter are shown

its)

Precision Ground and Polished Rounds

Tolerance
Specified Diameter Inches
Inches Minus Only
Up to 1.500, incl 0.001
Over 1.500 to 2.500, excl 0.0015
2.500 to 3.000, incl 0.002

Over 3.000 to 4.000, incl

0.003

Table 4A - Tolerances, precision ground and polished rounds (inch/pound units)
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Table 4B - Tolerances, precision ground and polished rounds (SI units)

Specified Diameter
Millimeters

Tolerance
Millimeters
Minus Only

Upto 38.10, incl

Over 38.10 to 63.50, excl
63.50 to 76.20, incl
Over 76.20 to 101.60, incl

0.02
0.038
0.05
0.08

3.2 Hot Finished

3.2.1  Rounds and Squares

See Table 5.
3.2.1.1  Out-of-round is the difference between the maximum and minimum diameters of the-bar,|measured at the same
cross section. Out-of-square is the difference in the two dimensions at the same.cross $ection of a square bar
between opgosite faces.
Table 5A - Tolerances, hot-finished rounds and squares (inch/pound units)
Tolerance Tolerance Out-of-Round
Specified Diameter or Thickness Inches Inches or Out-of-Squar¢

Inches Plus Minus Inches
Up to 0.3125,incl 0.005 0.005 0.008
Qver 0.3125 to 0.4375, incl 0.006 0.006 0.009
Qver 0.4375 to 0.625, incl 0.007 0.007 0.010
Qver 0.625 to 0.875, incl 0:008 0.008 0.012
Qver 0.875 to 1.000, incl 0.009 0.009 0.013
Qver 1.000 to 1.125, incl 0.010 0.010 0.015
Qver 1.125 to 1.250, incl 0.011 0.011 0.016
Qver 1.250 to 1.375, incl 0.012 0.012 0.018
Qver 1.375 to 1.500, -incl 0.014 0.014 0.021
Qver 1.500 to 2.000;~incl 0.016 0.016 0.023
Qver2.000 to 2.500; incl 0.031 0 0.023
Qver 2.500 to, 8.500, incl 0.047 0 0.035
Qver 3.500 te.\*4.500, incl 0.063 0 0.046
Qver 4.500_ 540 5.500, incl 0.078 0 0.058
Qver 5.500/to 6.500, incl 0.125 0 0.070
Qver 6500 to 8.250, incl 0.156 0 0.085
Qver8:250 to 9.500, incl 0.188 0 0.100
Qver9.500 to 10.000, incl 0.250 0 0.120
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3.2.2 Hexagons and|Octagons

See Table 6.

Table 5B - Tolerances, hot-finished rounds and squares (Sl units)

Tolerance Tolerance Out-of-Round
Specified Diameter or Thickness Millimeters Millimeters or Out-of-Square

Millimeters Plus Minus Millimeters

Up to 7.938, incl 0.13 0.13 0.20
Over7.938 to 11.112, incl 0.15 0.15 0.23
Over 11.112 to  15.88, incl 0.18 0.18 0.25
Over 15.88 to 22.22, incl 0.20 0.20 0.30
Over22.22 to 25.40, incl 0.23 0.23 0.33
Over25.40 to 28.58, incl 0.25 0.25 0.38
Over28.58 to 31.75, incl 0.28 0.28 0.41
Over 31.75 to 34.92, incl 0.30 0.30 0.46
Over 3492 to 38.10, incl 0.36 0.36 0.53
Qver 36.10 1o 00.060, Incl 0.41 0.41 0.50
Qver 50.80 to 63.50, incl 0.79 0 0.58
Qver 63.50 to 88.90, incl 1.19 0 0.89
Qver 88.90 to 114.30, incl 1.60 0 1.17
Qver 114.30 to 139.70, incl 1.98 0 147
Qver 139.70 to 165.10, incl 3.18 0 1.78
Qver 165.10 to 209.55, incl 3.96 0 2.16
Qver 209.55 to 241.30, incl 478 0 2.54
Qver 241.30 to 254.00, incl 6.35 0 3.05

Tabje 6A - Tolerances, hot-finished hexagons and octagons (inch/pound units)

Maximum Differencg

Specified Distance Tolerance  Tolerance Inches
Between Parallel Sides Inches Inches Three Measurements
Inches Plus Minus for Hexagons Only

Up to 0.500, incl 0.007 0.007 0.011

Oyer 0.500 to 1.000, incl 0.010 0.010 0.015
Ovyer 1.000 to 1.500, incl 0.021 0.013 0.025
Oyer 1.500 to 2:000, incl 0.031 0.016 0.031
Oyer 2.000 t0¢2-500, incl 0.047 0.016 0.047
Oyer 2.500.%0/3.500, incl 0.063 0.016 0.063

Table'6B - Tolerances, hot finished hexagons and octagons (Sl units)

Maximum Difference

Specified Distance Tolerance  Tolerance Millimeters
Between Parallel Sides Millimeters  Millimeters Three Measurements

Millimeters Plus Minus for Hexagons Only
Up to 12.70, incl 0.18 0.18 0.28

Over 12.70 to 25.40, incl 0.25 0.25 0.38

Over 25.40 to 38.10, incl 0.53 0.33 0.64

Over 38.10 to 50.80, incl 0.79 0.41 0.79

Over 50.80 to 63.50, incl 1.19 0.41 1.19

Over 63.50 to 88.90, incl 1.60 0.41 1.60

3.2.3 Square-Edged and Round-Edged Flats

See Table 7.
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3.2.3.1  Flats over 6.000 to 8.000 inches (152.40 to 203.20 mm), inclusive, in specified width are not available as hot-rolled

alloy steel bars in thicknesses under 0.230 inch.

3.2.3.2 Tolerances shall be negotiated for flats over 6.000 to 8.000 inches (152.40 to 203.20 mm), inclusive, in specified
width and over 3.000 inches (76.20 mm) in specified thickness.

Table 7A - Thickness tolerances, inch, plus and minus; thickness ranges, inch (inch/pound units)

Over

0.203to 0.230to 0.250to 0.500 to

Over

1.000to 2.000 to

Over

Width Width

Tolerance Tolerance

Specified Width 0.230 0.250 0.500 1.000 2.000 3.000 Over Inches Inches
Inches Excl Excl Incl Incl Incl Incl 3.000 Plus Minus

Up to 1.000, incl 0.007 0.007 0.008 0.010 -- - -- 0.016 0.016

Over 1.000 to 2.000, incl 0.007 0.007 0.012 0.015 0.031 - -- 0.031 0.031
Over 2.000 to 4.000{ incl 0.008 0.008 0.015 0.020 0.031 0.047 0.047, | 0.063 0.031
Over 4.000 to 6.000] incl 0.009 0.009 0.015 0.020 0.031 0.047 0.047-| 0.094 0.063
Over 6.000 to 8.000] incl - 0.015 0.016 0.025 0.031 0.047 = 0.125 0.094

Table 7B - Thidkness tolerances, millimeters, plus and minus; thickness ranges, millin

neters (Sl units)

Over Over Over Width Width
516to 584to 6.35t0 12.70to 25.401t6s 50.80 to Tolerance Tolerance
Specified Width 5.84 6.35 12.70 25.40 50-80 76.20 Over |[Inches Inches
Millimeters Excl Excl Incl Incl Incl Incl 76.20 Plus Minus
Upto 25.40, incl 0.18 0.18 0.20 0.25 -- - -- 0.41 0.41
Over 25.40to 50.80,incl 0.18 0.18 0.30 0.38 0.79 -- -- 0.79 0.79
Over 50.80to 101.60, incl  0.20 0.20 0.38 0.51 0.79 1.19 1.19 1.60 0.79
Over 101.60 to 152.40, incl  0.23 0.23 0.38 Q51 0.79 1.19 1.19 2.39 1.60
Over 152.40 to 203.20, incl - 0.38 0.41 0.025 0.79 1.19 -- 3.18 0.094

4. LENGTH

4.1 Cold Finished
No requirements specified.
4.2 Hot Finished

4.2.1 Hot Sheared

4211 Rounds, Sqdares{Hexagons, and Octagons

See Table 8.
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Table 8A - Tolerances, inches, plus only; length ranges, feet (inch/pound units)
Specified Diameter or Distance
Between Parallel Sides 510 10 10to 20 20 to 30 30 to 40 40 to 60
Inches Excl Excl Excl Excl Excl
Up to 1.000, incl 0.500 0.750 1.250 1.750 2.250
Over 1.000 to 2.000, incl 0.625 1.000 1.500 2.000 2.500
Over 2.000 to 5.000, incl 1.000 1.500 1.750 2.250 2.750
Over 5.000 to 9.500, incl 2.000 2.500 2.750 3.000 3.250
Table 8B - Tolerances, millimeters, plus only; length ranges, meters (S| units)
Specified Diameter or Distance
Between Parallel Sides 1.5t03 3to6 6109 9to 12 12t0 18
Millimeters Excl Excl Excl Excl Excl
Upto 25.40, incl 12.70 19.05 31.75 44 .45 57.15
Over | 25.40 to 50.80, incl 15.88 25.40 38.10 50,80 63.50
Over | 50.80 to 127.00, incl 25.40 38.10 44 .45 5745 2.750
Over [127.00 to 241.30, incl 50.80 63.50 2.750 76.20 82.55
4.21.2 Round-Edged and Square-Edged Flats
See Table 9.
Table 9A - Tolerances, inches, plus only; length ranges, feet (inch/pound uhits)
Specified Dime Specified Dimensions
Inches Inches 5te0 10t0o20 20to30 30td40 40to60
Width Thickness Excl Excl Excl Exgl Excl
Up to 3.000, incl Up to 1.000 incl 0.500 0.750 1.250 1.7%0 2.250
Over 1.000 0.625 1.000 1.500 2.000 2.500
Over 3.000 Up to 1.000, incl 0.625 1.000 1.500 2.000 2.500
to 6.000, incl Over 1.000 1.000 1.500 1.750 2.250 2.750
Over 6.000 Up to 1.000, incl 0.750 1.250 1.750 3.500 4.000
to 8.000, incl Over 1.000 £033.000, incl 1.250 1.750 2.000 3.500 4.000
Table 9B - Tolerances, millimeters, plus only; length ranges, meters (S| uniits)
Specified Dimer Specified Dimensions
Millimeters Millimeters 1.5t03 3to6 6to9 9tg12 1210 18
Width Thickness Excl Excl Excl EXcl Excl
Up to 76.20, incl Up to 25.40 incl 12.70 19.05 31.75 4445 57.15
Over 2540 15.88 2540 3810 5080 63.50
Over 76.20 Up to 25.40, incl 15.88 25.40 38.10 50.80 63.50
to 152.40, incl Over 25.40 25.40 38.10 44.45 57.15 69.85
Over 152.40 Up to 25.40, incl 19.05 31.75 44.45 88.90 101.60
to 203.20, incl Over 25.40 to 76.20, incl 31.75 44.45 50.80 88.90 101.60
422 HotCut
4.2.21 Rounds, Squares, Hexagons, and Octagons

See Table 10.
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