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2.1.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM A6/A6M Specification for General Requirements for Rolled Steel Plates, Shapes, Sheet Piling, and Bars for
Structural Use
ASTM A480/A480M Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate,
Sheet, and Strip
ASTM A513/A513M Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing
ASTM A51 9/A51 gM Spcbifibqtiw I fUI SUQI I Iicbb Cdl IL.JUI I di |u' I"'\‘\“Uy Stcci ?V’iﬁbi Ial Iibdi Tub;l Ig
Table 1 - Permissible variations from specified chemical ranges and
limits for carbon steel in hot rolled and cold finished bars and
semi-finished products for forging, wire rod, and seamless tubing
Variation, %,
Over Max
Limit or Under
Min Limit Variation, %, Variation, %, Variation, %,
Bars, Wire Rod, Over Max Over Max Over Max
Seamless Limit or Under. Limit or Under Limit or Under
Tubing and Min Limit Min Limit Min Limit
Semifinished  Semifinished>Products Semifinished Products [Semifinished Products
Products for,Forging for Forging for Forging
for Forging Qver 0.065 Over 0.129 Over 0.258
Limit or Max of to 0.065 m? t00.129 m? to 0.258 m? to 0.516 m?
Element Spetified Range, % (100 in?) incl (100 to 200 in?) incl (200 to 400 in?) incl (400 to 800 in?) incl
Carbon To 0.25|ncl 0.02 0.03 0.04 0.05
Over 0.45 to 0.55 incl 0.03 0.04 0.05 0.06
Over 0.95 0.04 0.05 0.06 0.07
Manganese To 0.90 jncl 0.03 0.04 0.06 0.07
Over 0.90 to 1.65 incl 0.06 0.06 0.07 0.08
Phosphorus  Over mgx only to 0.050 incl 0.008 0.008 0.010 0.015
Sulfur Over mgx only-to 0.060 incl 0.008 0.010 0.010 0.015
Silicon To 0.35 incl 0.02 0.02 0.03 0.04
Over 0.35 t0 0.60 0.05 — — —
Copper Under min only for copper 0.02 0.03 — —
bearing steels
Lead’ 0.151t0 0.35 incl 0.03 0.03 — —

" Product analysis tolerance for lead applies, both over and under, to a range of 0.15 to 0.35% lead.
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Table 2 - Permissible variations from specified
chemical ranges and limits
for carbon steel sheets, strip, and welded tubing

Limit

Variation, %

Limit

Variation, %

Limit or Max of Under Min Over Max
Element Specified Range, % Limit Limit
Carbon To 0.15incl 0.02 0.03
Over 0.15 t0 0.40 incl 0.03 0.04
Over 0.40 to 0.80 incl 0.03 0.05
Over 080 0703 0,07
Mangapese To 0.60 incl 0.03 0.01
Over 0.60 to 1.15 incl 0.04 0.04
Over 1.15 10 1.65 incl 0.05 0.04
Phosphorus — — 0.01p
Sulfur — — 0.01p
Silicon To 0.30 incl 0.02 0.01
Over 0.30 to 0.60 0.05 0.04
Coppe Under min only for copper‘bearing steels 0.02 —
Lead’ 0.15t0 0.35incl 0.03 0.01
T Prodlict analysis tolerance fortjead applies, both over and under, to a range of 0.15 to 0.35% |ead.
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Table 3 - Permissible variations from specified chemical

ranges and limits for alloy steels

Variation, %,

Over Max
Limit or Under
Min Limit Variation, %, Variation, %,
Bars, Sheet, Over Max Variation, %, Over Max
Strip, Tubing, Limit or Under Over Max Limit or Under
and Min Limit Limit or Under Min Limit
Semifinished Semifinished Products Min Limit Semifinished Products
Products Over 0.0645 to Semifinished Products Over 0.258
Limit or Max of to 0.0645 m? 0.129 m? (100 to 200 Over 0.129 to 0.258 m? to 0.516 m?2
Element Specified Range, % (100 in?) incl in2) incl (200 to 400 in?) incl (400 to 800 in?) incl
Carbon To 0.30 |ncl 0.01 0.02 0.03 0.04
Over 0.30 to 0.75 incl 0.02 0.03 0.04 0.05
Over 0.15 0.03 0.04 0.05 0.06
Manganese To 0.90 |ncl 0.03 0.04 0.05 0.06
Over 0.90 to 2.10 incl 0.04 0.05 0.06 0.07
Phosphorus  Over mgx only 0.005 0.010 0.010 0.010
Sulfur To 0.060 incl 0.005 0.010 0.010 0.010
Silicon To 0.35]ncl 0.02 0:02 0.03 0.04
Over 0.35 to 2.20 incl 0.05 0.06 0.06 0.07
Nickel To 1.00 |ncl 0.03 0.03 0.03 0.03
Over 1.40 to 2.00 incl 0.05 0.05 0.05 0.05
Over 2.0 to 5.30 incl 0.07 0.07 0.07 0.07
Over 5.30 to 10.00 incl 0.10 0.10 0.10 0.10
Chromium To 0.90 jncl 0.03 0.04 0.04 0.05
Over 0.90 to 2.10 incl 0.05 0.06 0.06 0.07
Over 2.10 to 3.99 0.10 0.10 0.12 0.14
Molybdenum To 0.20 jncl 0.01 0.01 0.02 0.03
Over 0.20to 040nct 0702 0703 003 0.04
Over 0.40 to 1.15 incl 0.03 0.04 0.05 0.06
Tungsten To 1.00 incl 0.04 0.05 0.05 0.06
Over 1.00 to 4.00 incl 0.08 0.09 0.10 0.12
Vanadium To 0.10 incl 0.01 0.01 0.01 0.01
Over 0.10 to 0.25 incl 0.02 0.02 0.02 0.02
Over 0.25 to 0.50 incl 0.03 0.03 0.03 0.03
Min value specified, 0.01 0.01 0.01 0.01

check under min limit
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Variation, %,

Over Max
Limit or Under
Min Limit Variation, %, Variation, %,
Bars, Sheet, Over Max Variation, %, Over Max
Strip, Tubing, Limit or Under Over Max Limit or Under
and Min Limit Limit or Under Min Limit
Semifinished Semifinished Products Min Limit Semifinished Products
Products Over 0.0645 to Semifinished Products Over 0.258
Limit or Max of to 0.0645 m? 0.129 m? (100 to 200 Over 0.129 to 0.258 m? to 0.516 m?
Element Specified Range, % (100 in?) incl in?) incl (200 to 400 in?) incl (400 to 800 in?) incl
Aluminum Up to 0.10 incl 0.03 — — —
Over 0.10 to 0.20 incl 0.04 — — —
Over 0.4010 0.30 Incl 0.05 — — —
Over 0.30 to 0.80 incl 0.07 — — —
Over 0.40 to 1.80 incl 0.10 — — —
Table 4 - Permissible variations from specified chemical-ranges
and limits for stainless steels (from ASTM A480/A480M)
Limit or Max of Vatiation, %, Over Max
Element Specified Range, % Limit or Under Min Linit
Carpon To 0.010 incl 0.002
Over 0.010 to 0.030 incl 0.005
Over 0.030 to 0.20incl 0.01
Over 0.20 to 0.60 incl 0.02
Over 0.60 to~1:20 incl 0.03
Mamganese To.1-:00 incl 0.03
Over 1.00 to 3.00 incl 0.04
Over 3.00 to 6.00 incl 0.05
Over 6.00 to 10.00 incl 0.06
Over 10.00 to 15.00 incl 0.10
Over 15.00 to 20.00 incl 0.15
Phdgsphotruds To 0.040 incl 0.005
Over 0.040 to 0.20 incl 0.010
Sulfur To 0.040 incl 0.005
Over 0.040 to 0.20 incl 0.010
Over 0.20 to 0.50 incl 0.020
Silicon To 1.00 incl 0.05
Over 1.00 to 3.00 incl 0.10

Over 3.00 to 7.00 incl

0.15
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Limit or Max of

Variation, %, Over Max

Element Specified Range, % Limit or Under Min Limit
Chromium Over 4.00 to 10.00 incl 0.10
Over 10.00 to 15.00 incl 0.15
Over 15.00 to 20.00 incl 0.20
Over 20.00 to 30.00 incl 0.25
Nickel To 1.00 incl 0.03
Over 1.00 to 5.00 incl 0.07
Over 5.00 to 10.00 incl 0.10
Over 10.00 to 20.00 incl 0.15
Over 20.00 to 30.00 incl 0.20
Over 30.00 to 40.00 incl 0.25
Over 40.00 0130
Mollybdenum Over 0.20 to 0.60 incl 0.03
Over 0.60 to 2.00 incl 0.05
Over 2.00 to 8.00 incl 0.10
Titanium To 1.00 incl 0.05
Over 1.00 to 3.00.jn¢l 0.07
Niobium' To 1.50 incl 0.05
Tantalum To 0:10 incl 0.02
Coqper To 0.5incl 0.03
Over 0.50 to 1.00 incl 0.05
Over 1.00 to 3.00 incl 0.10
Over 3.00 to 5.00 incl 0.15
Over 5.00 to 10.00 incl 0.20
CoRalt? Over 0.05 to 0.50 incl 0.01
Over 0.50 to 2.00 incl 0.02
Aluminum To 0.15 incl -0.005, +0.01
Over 0.15 to 0.50 incl 0.05
Over 0.50 to 2.00 incl 0.10
Selenium All ranges 0.03
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Limit or Max of

Variation, %, Over Max

Element Specified Range, % Limit or Under Min Limit

Nitrogen To 0.02 incl 0.005
Over 0.02 to 0.19 incl 0.01
Over 0.19 to 0.25 incl 0.02
Over 0.25 to 0.35 incl 0.03
Over 0.35 to 0.45 incl 0.04
Over 0.45 to 0.55 incl 0.05

Tungsten To 1.00 incl 0.03
Over 1.00 to 2.00 incl 0.05
Over 2.00 to 5.00 incl 0.07
Over 5.00 to 10.00 incl 0.10
Over 10.00 to 20.00 incl 0.15

Vanadium To 0.50 incl 0.03
Over 0.50 to 1.50 incl 0.05

1 Niobium (Nb) and columbium (Cb) are considered interchangeable names.
2 BFroduct analysis limits for cobalt under 0.05% have not beenestablished and the

nmanufacturer should be consulted for those limits.

Table 5 - Product analysis tolerances for structural

shapes and plates (from’ ASTM A6)

Limit, Tolerances, % Tolerances, %
or Max Under Min Ovel Max
Element Specified Valuey-% Limit Limit
Carbon To 0.15incl 0.02 0.p3
Over 0.15 t670.40 incl 0.03 0.p4
Over-0:40 to 0.75 incl 0.04 0.p5
Over 0.75 0.04 0.p6
Manganese' To 0.60 incl 0.05 0.p6
Over 0.60 to 0.90 incl 0.06 0.p8
Over 0.90 to 1.20 incl 0.08 0.n0
Over-+26to135in¢t 6-69 6811
Over 1.35 to 1.65 incl 0.09 0.12
Over 1.65 to 1.95 incl 0.11 0.14
Over 1.95 0.12 0.16
Phosphorus To 0.04 incl — 0.010
Over 0.04 to 0.15 incl — NA2?
Sulfur To 0.06 incl — 0.010
Over 0.06 NA2? NA2?
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