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3. DIAMETER OR THICKNESS
3.1 Cold Finished
3.1.1  Cold Drawn

Table 1 includes tolerances for bars that have been annealed, spheroidize annealed, normalized, normalized and tempered,
or quenched and tempered before cold finishing. This table does not include tolerances for bars that, after cold finishing,

are spheroidize annealed, normalized, normalized and tempered, or quenched and tempered.

3.1.1.1

Width governs the tolerances for both width and thickness of flats. For example, when the maximum carbon range

is up to 0.28%, inclusive, for a flat 2.000 inch (50.80 mm) wide and 1.000 inch (25.40 mm) thick, the width
tolerance is 0.005 inch (0.13 mm) and the thickness tolerance is the same, namely, 0.005 inch (0.13 mm).

T

e -

old drawn, diameter, Thickness, or Wi

Table 1A - Rounds, inch/pound units

olerances, minus orj

ly

Ovgr 0.55 Carbon,
With or Without Stress
Relieying or Annealing
Aftef Cold Finishing,
Up to 0;55 Carbon and All Carbons
Incl Quenched and Tempered
Up to Over 0.28 Stress Relieved or or riormalized and
0.28 Carbon to 0.55 Carbon Annealed After Tempered Before
Specified Diamegter Incl Incl Cold Finishing Cold Finishing
Inches Inches Inches Inches Inches
Up to 1.5d0, incl 0.002 0.003 0.004 0.005
Over 1.500 to 2.500, incl 0.003 0.004 0.005 0.006
Over 2.500 to 4.040, incl 0.004 0.005 0.006 0.007
Table-1B - Rounds, Sl units
Ovgr 0.55 Carbon,
With jor Without Stress
Relieving or Annealing
After Cold Finishing,
Up to 0.55 Carbon and All Carbons
Incl Quenched and Tempered
Up to Over 0.28 Stress Relieved or or Normalized and
0.28 Carbon  to 0.55 Carbon Annealed After Tempered Before
Specified Diameter Incl Incl Cold Finishing old Finishing
Millimeters Millimeters Millimeters Millimeters Millimeters
Upto 38.10, incl 0.05 0.08 0.10 0.13
Over 38.10 to  63.50, incl 0.08 0.10 0.13 0.15
Over 63.50 to 101.60, incl 0.10 0.13 0.15 0.18
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Table 1C - Hexagons, inch/pound units

Up to 0.55 Carbon
Incl

Over 0.55 Carbon,
With or Without Stress
Relieving or Annealing

After Cold Finishing,
and All Carbons
Quenched and Tempered

Up to Over 0.28 Stress Relieved or or Normalized and
0.28 Carbon to 0.55 Carbon Annealed After Tempered Before
Specified Thickness Incl Incl Cold Finishing Cold Finishing
Inches Inches Inches Inches Inches
Up to 0.750, incl 0.002 0.003 0.004 0.006
Over 0.750 to 1.500, incl 0.003 0.004 0.005 0.007
Over 1.500 to 2.5¢0; 3t 0002 07005 07006 0.008
Over 2.500 to 3.1%5, incl 0.005 0.006 0.007 0.009
Over 3.125 t0 4.000, incl 0.005 0.008 -- --
Table 1D - Hexagons, Sl units
Ovegr 0.55 Carbon,
With or Without Stress
Relieying or Annealing
After Cold Finishing,
Up.to'0.55 Carbon and All Carbons
Incl Quenched and Tempered
Up to Over 0.28 Stress Relieved or or ﬂ]ﬁormalized and
0.28 Carbon  to 0.55 Carbaon Annealed After Tempered Before
Specified Thickpess Incl Incl Cold Finishing Cold Finishing
Millimeters Millimeters Millimeters Millimeters Millimeters
Upto 19)05, incl 0.05 0:08 0.10 0.15
Over 19.05 to 38J10, incl 0.08 0.10 0.13 0.18
Over 38.10 to  63J50, incl 0.10 0.13 0.15 0.20
Over 63.50 to 7938, incl 0.13 0.15 0.18 0.23
Over 79.38 to 101160, incl 0.13 0.20 -- --
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Table 1E - Squares and flats, inch/pound units

Over 0.55 Carbon,
With or Without Stress
Relieving or Annealing

After Cold Finishing,

Up to 0.55 Carbon and All Carbons
Incl Quenched and Tempered
Up to Over 0.28 Stress Relieved or or Normalized and
Specified Thickness 0.28 Carbon to 0.55 Carbon Annealed After Tempered Before
or Width Incl Incl Cold Finishing Cold Finishing
Inches Inches Inches Inches Inches
Up to 0.750, incl 0.003 0.004 0.006 0.008
Over 0.750 to 1.500, incl 0.004 0.005 0.008 0.010
Over 1.500 to 3.0¢0; Tt 07005 07006 0010 0.012
Over 3.000 to 4.0%0, incl 0.006 0.008 0.011 0.016
Over 4.000 to 6.000, incl 0.008 0.010 0.012 0.020
Over 6.000 0.013 0.015 -- --
Table 1F - Squares and flats, Sl units
Ovegr 0.55 Carbon,
With or Without Stress
Relieying or Annealing
Aftef Cold Finishing,
tp'to 0.55 Carbon and All Carbons
Incl Quenched and Tempered
Up to Over 0.28 Stress Relieved or or ﬂ]ﬁormalized and
Specified Thickness 0.28 Carbon to 0.55 Carbon Annealed After Tempered Before
or Width Incl Incl Cold Finishing Cold Finishing
Millimeterg Millimeters Millimeters Millimeters Millimeters
Upto 19.05, incl 0.08 0.10 0.15 0.20
Over 19.05to 3B.10, incl 0.10 0.13 0.20 0.25
Over 38.10to 75.20, incl 0.13 0.15 0.25 0.30
Over 76.20 to 10{1.60, incl 0.15 0.20 0.28 0.41
Over 101.60 to 15p.40, incl 0.20 0.25 0.30 0.51
Over 152.40 0.33 0.38 -- --
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3.1.2 Cold Finished

Table 2 includes tolerances for bars that, before cold finishing, have been annealed, spheroidize annealed, normalized,
normalized and tempered, or quenched and tempered. This table does not include tolerances for bars that, after cold
finishing, are spheroidize annealed, normalized, normalized and tempered, or quenched and tempered.

Table 2A - Turned and polished, diameter tolerances, minus only, inch/pound units

Over 0.55 Carbon,
With or Without Stress
Relieving or Annealing

After Cold Finishing,

Up to 0.55 Carbon and All Carbons
Incl Quenched and Tempered
Upto 028 Over0.28 Stress Relteved or or Norfnalized and
Carbon to 0.55 Carbon Annealed After Tempered Before
Specified Diamete Incl Incl Cold Finishing Cold Finishing

Inches Inches Inches Inches Ihches
Up to 1.500,[incl 0.002 0.003 0.004 D.005
Over 1.500 to 2.500,|incl 0.003 0.004 0.005 D.006
Over 2.500 to 4.000, |incl 0.004 0.005 0.006 D.007
Over 4.000 to 6.000,|incl 0.005 0.006 0.007 ).008
Over 6.000 to 8.000,|incl 0.006 0.007 0.008 D.009
Over 8.000 to 9.000,|incl 0.007 0.008 0.009 D.010
Over 9.000 0.008 0.009 9:010 D.011

Table 2B - Turned and polished, diameter tolerances, minus only, Sl unifs

Over 0.55 Carbon,
With or Without Stress
Relieying or Annealing

After Cold Finishing,

Up to 0.55 Carbon and All Carbons
Incl Quenched and Tempered
Up to 0.28 Over 0.28 Stress Relieved or or ﬂ]normalized and
Carbon to 0.55 Carbon Annealed After Tempered Before
Specified Dianpeter ncl Incl Cold Finishing Cold Finishing
Millimeterg Millimeters Millimeters Millimeters Millimeters

Upto 38.10, incl 0.05 0.08 0.10 0.13
Over 38.10to 63.50, ircl 0.08 0.10 0.13 0.15
Over 63.50 to 101.60%incl 0.10 0.13 0.15 0.18
Over 101.60 to 154.40Q) incl 0.13 0.15 0.18 0.20
Over 152.40 to 203.20, incl 0.15 0.18 0.20 0.23
Over 203.20 to 228.60, incl 0.18 0.20 0.23 0.25
Over 228.60 0.20 0.23 0.25 0.28

3.1.3 Cold Drawn, Ground, and Polished Rounds

Table 3 includes tolerances for round bars that are cold drawn, ground, and polished.
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Table 3A - Diameter tolerances, inch/pound units

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 3B - Diameter tolerances, Sl units

Tolerance
Specified Diameter Millimeters
Millimeters Minus Only
Up to 38.10, incl 0.02
Over 38.10 to 63.50, excl 0.038
63.50 to 76.20, incl 0.05
Over 76.20 to 101.6, incl 0.08

3.1.4 Turned, Ground, and Polished Rounds
Table 4 includes tolerafces for round bars that are turned, ground, and polished.

Table 4A - Diameter tolerances, inch/pound units

Tolerance
Specified Diameter Inches
Inches Minus Only
Up to 1.500,cincl 0.001
Over 1.500 to 2.500;-excl 0.0015
2.500 t0.3.000, incl 0.002
Over 3.000 t0 4:000, incl 0.003
Over 4.000 to 6.000, incl 0.004 (see 3.1.4.1)
Over 6:000 0.005 (see 3.1.4.1)

Table 4B - Diameter tolerances, SI Units

Tolerance
Specified Diameter Millimeters
Millimeters Minus Only
Upto 38.10, incl 0.02
63.50 to 76.20, incl 0.05
Over 76.20 to 101.60, incl 0.08
Over 101.60 to 152.40, incl 0.10 (see 3.1.4.1)
Over 152.40 0.13 (see 3.1.4.1)

3.1.4.1  For non-resulfurized steels (steels specified to maximum sulfur limits under 0.08%) or for steels thermally treated,
the tolerances for sizes over 4.000 inches (101.60 mm) in specified diameter are increased by 0.001 inch
(0.02 mm).

3.2 Hot Finished
3.2.1  Rounds and Squares
Table 5 includes tolerances for hot-finished rounds and squares. Out-of-round is the difference between maximum and

minimum diameters of the bar, measured at the same cross section. Out-of-square section is the difference in the two
dimensions at the same cross section of a square bar between opposite faces.
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Table 5A - Diameter or thickness tolerances, inch/pound units

Specified Diameter Tolerance Tolerance Out-of-Round
or Thickness Inches Inches or Out-of-Square
Inches Plus Minus Inches
Up to 0.3125,incl 0.005 0.005 0.008
Over 0.3125 to 0.4375, incl 0.006 0.006 0.009
Over 0.4375 to 0.625, incl 0.007 0.007 0.010
Over 0.625 to 0.875, incl 0.008 0.008 0.012
Over 0.875 to 1.000, incl 0.009 0.009 0.013
Over 1.000 to 1.125, incl 0.010 0.010 0.015
Over 1.125 to 1.250, incl 0.011 0.011 0.016
Over 1.250 to 1.375, incl 0.012 0.012 0.018
Over 1.375 to 1.500, incl 0.014 0.014 0.021
Over 1500—to—2:000,mct 0016 0016 0702
Over 4.000 to 2.500, incl 0.031 0 0023
Over 4.500 to 3.500, incl 0.047 0 0.03p
Over 3.500 to 4.500, incl 0.063 0 0.04p
Over4.500 to 5.500, incl 0.078 0 0.058
Over 8.500 to 6.500, incl 0.125 0 0.07p
Over §.500 to 8.250, incl 0.156 0 0.08p
Over §.250 to 9.500, incl 0.188 0 0.10p
Over 9.500 to 10.000, incl 0.250 0 0.12p

Table 5B - Diameter or thickness tolerances, Sl units

$pecified Diameter Tolerance Tolerance Out-of-Rpund
or Thickness Millimeters Millimeters or Out-of-quare
Millimeters Plus Minus Millimeters

Up to 7.938, incl 0.13 0.13 0.20
Over | 7.938 to 11.112, incl 0.45 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
Over pR2.22 to 25.40, incl 0.23 0.23 0.33
Over P540 to 28.58, incl 0.25 0.25 0.38
Over P8.58 to 31.75,(incl 0.28 0.28 0.41
Over B1.75 to 34.92,incl 0.30 0.30 0.46
Over B4.92 to 38.10, incl 0.36 0.36 0.53
Over B8.10 1t0<50.80, incl 0.41 0.41 0.58
Over p0.80 +t0./63.50, incl 0.79 0 0.58
Over pB3.507,\to 88.90, incl 1.19 0 0.89
Over B8.90.7 to 114.30, incl 1.60 0 1.17
Over 1[14:30 to 139.70, incl 1.98 0 1.47
Over 139.70  to 165.10, incl 2.86 0 1.78
Over 165.10  to 209.55, incl 3.96 0 2.16
Over 209.55 to 241.30, incl 4.78 0 2.54
Over 241.39 1o 254.00, incl 6.35 0 3.05



https://saenorm.com/api/?name=6e5c37987ac1580abb4892590387f6a3

SAE INTERNATIONAL AMS2231™L Page 8 of 10

3.2.2 Square-Edge and Round-Edge Flats
Tables 6 and 7 include tolerances for square-edge and round-edge flats.

Table 6A - Thickness tolerance, inch, plus and minus for thickness ranges, inch/pound units

Over Over Over
0.203 0.230 0.250 0.500 1.000 2.000

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

Up to 1.000, incl  0.007 0.007 0.008 0.010 --
Over 1.000 to 2.000, incl ~ 0.007 0.007 0.012 0.015 0.031 -- --
Over 2.000T0 4.000, incl U.UUo U.UUo [VAVNES) U.0Z0 U.051 U.04/ 0.047
Over 4.0p0 to 6.000, incl ~ 0.009 0.009 0.015 0.020 0.031 0.0471 0.047
Over 6.0P0 to 8.000, incl - 0.015 0.016 0.025 0.031 0.047 --

Table BB - Thickness tolerance, inch, plus and minus for thickness'ranges, Sl units

Over Over
5.16 5.84 6.35 Over. 25.40 50.80
to to to 1270 to to
0.5.84 6.35 12.70 t0.25.40 50.80 76.20 Over
Specified Width Excl Excl Incl Incl Incl Incl 76.20
Millimeters Millimeters Millimeters Millimeters ¢>Millimeters Millimeters Millimeters Millimeters
Up to 25.4(, incl 0.18 0.18 0.20 0.25 -- - -
Over 25.40to 50.8(Q, incl 0.18 0.18 0.30 0.38 0.79 - -
Over 50.80 to 101.6(Q, incl 0.20 0.20 0:38 0.51 0.79 1.19 1.19
Over 101.60 to 152.4(Q, incl 0.23 0.23 0.38 0.51 0.79 1.19 1.19
Over 152.40 to 203.2(, incl - 0.38 0.41 0.64 0.79 1.19 -

Table 7A - Width tolerance, inch/pound units

Tolerance Tolerance

Specified Width Inches Inches
Inches Plus Minus

Up to 1.000, incl 0.016 0.016

Qver 1.000 to 2.000, incl 0.031 0.031
Over 2.000 to 4.000, incl 0.063 0.031
Over 4.000 to 6.000, incl 0.094 0.063
Over 6.000 to 8.000, incl 0.125 0.094

Table 7B - Width tolerance, Sl units

Tolerance Tolerance

Specified Width Millimeters  Millimeters
Millimeters Plus Minus
Upto 25.40, incl 0.41 0.41
Over 25.40to 50.80, incl 0.79 0.79
Over 50.80 to 101.60, incl 1.60 0.79
Over 101.60 to 152.40, incl 2.39 1.60
Over 152.40 to 203.20, incl 3.18 2.39

3.3  Width

Width is included in the information provided in Section 3.
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