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3. TECHNICAL REQUIREMENTS:

3.1

Analytical Procedures:

Referee analysis shall be by any method acceptable to purchaser and vendor.
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3.3 Check Analysis Variation Limits:

3.3.1
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Lal Elements, Total, Maximum: The sum percentage of the residual el
eleme_l_rﬁ_l_m_l_lﬂ_r_n_rh—ljn Of the periodic table not mentioned specifically In the composition section.

Carbon Steels: Variations for carbon, phosphorus, and sulfur do not apply to rimmed or

capped steels. Variations for phosphorous and sulfur do not apply to rephosphorized or
resulfurized steels. Boron is not subject to check analysis variation limits.

3.3.1.1

Bars, Forgings, Wire, Seamless Tubing, and Stock for Forging or Heading: For product up to

100 square inches (645 cm?), inclusive in section area, check analysis variation limits shall
be as shown in Table 1.
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TABLE 1 - Check Analysis Variation Limits for Carbon Steel Bars, Forgings,
Wire, Seamless Tubing, and Stock Up to 100 Square Inch Section Area
Limit or Maximum of Variation Limit, %
Element Specified Range, % Under Min or Over Max
Carbon Up to 0.25, incl 0.02
Over 0.25 to 0.55, incl 0.03
Over 0.55 0.04
Manganese Up to 0.90, incl 0.03
Over 0.90 to 1.65. indl 0.06
Silicon Up to 0.35, incl 0.02
Over 0.35 to 0.60, incl 0.05
Phosphorus Up to 0.040, incl 0.008 (3,3.1.1.1
Sulfur Up to 0.050, incl 0.008 (3.3.1.1.1
Copper All 0:02 (3.3.1.1.2)
Lead 0.15 to 0.35, incl 0.03 (3.2.2)
3.3.1.1.1  Variation applicable only to over maximum.
3.3.1.1.2 Variation applicable only to under minimum for copper bearing steels.
3.3.1.2 Forging Stock Over 100 Square Inches (645 cm?) in Section Area: Check|analysis variation
limits shall be as shown in Table 2«
TABLE 2 - Check Analysis Variation Limits for Carbon Steel
Forging Stock Over 100 Square Inch Section Area
Variation, % Variation, % Variation, %
Section Over 100 to 200  Section Over 200 to 400 |[Section Over 400 to 800
Limit or Maximum of Square Inches (over 645 Square Inches gover 1290 Pquare Inches gover 2580
Element Specified.Rahge, % to 1290 cmz), Incl to 2581 cm®), Incl to 5161 cm®), Incl
Carbon Upste 0.25, incl 0.03 0.04 0.05
Over 0.25 to 0.55, incl 0.04 0.05 0.06
Over<0:55 0.05 0.06 0.07
Manganese Up to 0.90, incl 0.04 0.06 0.07
Over 0.90 to 1.65, incl 0.06 0.07 0.08
Silicon (3.3.1.2.1) Up to 0.35, incl 0.02 0.03 0.04
Over 0.35 to 0.60, incl - - -
Phosphorus Up to 0.040, incl 0.008 0.010 0.015
(3.3.1.1.1)
Sulfur (3.3.1.1.1) Up to 0.050, incl 0.010 0.010 0.015
Copper (3.3.1.1.2) Al 0.03 - -
(3.3.1.2.1)
Lead (3.2.2, 0.15 to 0.35, incl 0.03 - -
3.3.1.2.1)

3.3.1.2.1  Where no variation limit is shown, limits have not been established, and shall be subject to
agreement between purchaser and vendor.
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3.3.1.3 Sheet, Strip, Plate, and Welded Tubing: Check analysis variation limits shall be as shown in
Table 3.

TABLE 3 - Check Analysis Variation Limits for Carbon Steel Sheet,
Strip, Plate, and Welded Tubing

Limit or Maximum of Variation, % Variation, %

Element Specified Range, % Under Min Over Max
Carbon Up to 0.15, incl 0.02 0.03
Over 0.15 to 0.40, incl 0.03 0.04
Over 040—to 0686t 608 695
Over 0.80 0.03 0.06
Manganese Up to 0.60, incl 0.03 0.03
Over 0.60 to 1.15, incl 0.04 0.04
Over 1.15 to 0.65, incl 0.05 0.05
Silicon Up to 0.30, incl 0.02 0.43
Over 0.30 to 0.60, incl 0.05 0.05
PHosphorus All -- 0.01
Sylfur All -- 0.01

Cqpper All 0.02 -

3.3.2 Low-Alloy Steels:

3.3.2.1 Progluct Up to 100 Square Inches (645 cm?), Inclusive, in Section Area, Ekcept Plate: Check
analysis variation limits shall be.as shown in Table 4.

TABLE 4 - Check Analysis Variation Limits for Low-Alloy Steel Proquct
Up to~100 Square Inches (645 cm?) Section Area

Limit or Maximum of Variation, %

Element Specified Range, % Under Min or Over Mak
Carbon Up to 0.30, incl 0.01
Over 0.30 to 0.75, incl 0.02
Over 0.75 0.03
Manganese Up to 0.90, incl 0.03
Over 0.90 to 2.10, incl 0.04
Silicon Up to 0.40, incl 0.02
Over 0.40 to 2.20, incl 0.05

Phosphorus All 0.005 (3.3.2.1.1)

Sulfur Up to 0.060, incl 0.005 (3.3.2.1.1)
Chromium Up to 0.90, incl 0.03
Over 0.90 to 2.10, incl 0.05
Over 2.10 to 10.00, incl 0.10
Nickel Up to 1.00, incl 0.03
Over 1.00 to 2.00, incl 0.05
Over 2.00 to 5.30, incl 0.07
Over 5.30 to 10.00, incl 0.10
Over 10.00 to 20.00, incl 0.15
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TABLE 4 - Check Analysis Variation Limits for Low-Alloy Steel Product

Up to 100 Square Inches (645 cm?) Section Area (Continued)

3.3.21.1 Va3

33212 |If
ra

3.3.2.1.3 Bq

Limit or Maximum of Variation, %
Element Specified Range, % Under Min or Over Max
Cobalt Up to 1.00, incl 0.03
Over 1.00 to 5.00, incl 0.05
Over 5.00 to 10.00, incl 0.10
Molybdenum Up to 0.20, incl 0.01
Over 020 to 0.40, incl 0.02
Over 040 to 1.15, incl 0.03
Over 1.15 to 2.50, incl 0.05
Over 2.50 to 5.00, incl 0.10
Tungsten Up to 1.00, incl 0.04
Over 1.00 to 4.00, incl 0:08
Aluminum Up to 0.10, incl 0.03
Over 0.10 to 0.20, incl 0.04
Over 0.20 to 0.30, incl 0.05
Over 0.30 to 0.80, incl 0.07
Over 0.80 to 1.80, .incl 0.10
Vanadium Up to 0.10%.~incl 0.01
(3.3.2.1.2) Over 0.10 to _025, incl 0.02
Over 0.25 to %.0.50, incl 0.03
Over 0.50 fov 1.10, incl 0.04
Copper Up to 1.00, incl 0.03
Over,(1.00 to 2.00, incl 0.05
Zirconium Up to 0.50, incl 0.02
Lead 0.15 to  0.35, incl 0.03 (3.2.2)
riation applies only:to over maximum.
h minimum value is specified, check analysis variation limit is 0.01 unger minimum for all
nges in all§izes and the tabulated limit applies only over maximum.
ron is,not subject to check analysis variation limits.
3.3.2.2 Sentifinished Product Over 100 Square Inches (645 cm?) in Section Areaand Plate: Check

analysis variation limits shall be as shown in Table 5.
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