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1. SCOPE:
1.1 Purpose:

This specificgtion defines limits of variation for determining acceptability of the chemical composition
of wrought loy-alloy and carbon steel parts and material acquifed from a producer.| Check analysis
limits for elements or for ranges of elements not listed herein'shall be as specified in the applicable
material spedification or as agreed upon by purchaser and vendor.

1.2 Application:
When specifically referenced in the material specification, the purchaser may apply check analysis
limits to detemine the acceptability of parts.and materials at purchaser’s final acceptance test or
verification tefst operation. Use of check analysis limits is not permitted for ladle or ipgot analyses, or
for other accgptance testing by the producer.

2. APPLICABLE DOCUMENTS:

The following publications form+a part of this specification to the extent specified hergin. The
applicable issu¢ of referenced publications shall be the issue in effect on the date of the purchase

order.

2.1 ASTM Publichtions:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM E59 Sampling Steel and Iron for Determination of Chemical Composition
ASTM E 350 Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon Electrical Steel, Ingot
Iron, and Wrought Iron

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
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3. TECHNICAL R

EQUIREMENTS:

3.1 Analytical Procedures:

Referee analysis shall be by any method acceptable to purchaser and vendor.

3.2 Definitions:
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3.3 Check Analysis Variation Limits:

3.3.1 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 cmz), incl 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, Forgin

gs,

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, incl 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 Q.02 (3.3.1.1.2)
Lead 0.15 to 0.35, incl 0.03 (3.2.2)

3.3.1.1.1 Variatioh applicable only to over maximum.
3.3.1.1.2 Variatiop applicable only to under minimum for copper bearing steels.

3.3.1.2 Forging Stock Over 100 Square Inches (645 cmz) in Section Area: Check analy
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

sis variation

Variation, % Variation, %
Section Over 100 to 200 Section Over 200 to 400  Sed
Limit or Maximum  Square Inches (over 645 Square Inches (over 1290 Squ

Variation, %
tion Over 400 to 800
are Inches (over 2580

Element of- Spesified-Range 9 t0-1200-6m2) tne! t0-2581-cm2)tne! 05161 cm?), Incl

Carbon Up to 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 (3.3.1.1.1) Up to 0.040, incl 0.008 0.010 0.015

Sulfur (3.3.1.1.1) Up to 0.050, incl 0.010 0.010 0.015

Copper (3.3.1.1.2) All 0.03 -

(3.3.1.2.1)

Lead (3.2.2,3.2.1.2.1) 0.15 to 0.35, incl 0.03
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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.

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

Variation, %

Variationy %

Element of Specified Range, %  Under Min OverMax
Carbon Up to 0.15, incl 0.02 0.03
Over 0.15 to 0.40, incl 0.03 0.04
Over 0.40 to 0.80, incl 0.03 0.05
Over0.80 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 1.65, incl 0.05 0.05
Silicon Up to 0.30, incl 0.02 0.03
Over 0.30 to 0.60,.incl 0.05 0.05
Phosphorus All - 0.01
Sulfur All -- 0.01
Copper All 0.02 -

3.3.2 Low-Alloy Steels:

3.3.2.1 Product Up to 100/Square Inches (645 cm?), Inclusive, in Section Area, Except

analysis Mariation-imits shall be as shown in Table 4.

Plate: Check
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TABLE 4 - Check Analysis Variation Limits for Low-Alloy Steel Product
Up to 100 Square Inches (645 cm2) Section Area

Limit or Maximum of

Variation Limit, %

Element Specified Range, % Under Min or Over Max
Carbon Up to 030 incl 001
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, inel 0.05
Over 2.10 to 10.003ncl 0.10
Nickel Up to -100, incl 0.03
Over 1.00 t6. 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
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 0.20 to 0.40, incl 0.02
Over 0.40 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 0.10to 0.25,incl 0.02
Over 0.25to 0.50, incl 0.03
Over 0.50 to 1.10, incl 0.04
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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)

3.3.2.1.1 \Variatio

3.3.2.1.2 If a mini
ranges

3.3.2.1.3 Boronis

3.3.2.2 Semifinished Product Over 100 Square Inches (6457cm?) in Section Area, and

analysis \

Limit or Maximum of Variation Limit, %
Element Specified Range, % Under Min or Over Max
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)

n applies only to over maximum.

mum value is specified, check analysis variation limit is;0.01 under mi
n all sizes and the tabulated limit applies only overdnaximum.

not subject to check analysis variation limits:

ariation limits shall be as shown in Table'5.

TABLE 5 - Check Analysis Variation Limits for Low-Alloy Steel Semifinished
Product Over 100 Square Inch (645 cmz) Section Area, and Plate

nimum for all

Plate: Check

Variation, %

Section Over 100 to 200 Variation, % Variation, %
Square Inches (over 645 Section Over 200 to 400  Segtion Over 400 to 800
Limit or Maximum to 1290 cmz), Incl Square Inches (over 1290 Square Inches (over 2580
Element of Specified Range, % and All Plate to 2581 cmz), Incl fo 5161 cmz), Incl

Carbon Up t0.0.30, incl 0.02 0.03 0.04
Over 0.3050°0.75, incl 0.03 0.04 0.05
Over Q.75 0.04 0.05 0.06
Manganese Up to 0.90, incl 0.04 0.05 0.06
Over 0.90to 2.10, Incl 0.05 0.06 0.07
Silicon Up to 0.40, incl 0.02 0.03 0.04
Over 0.40to 2.20, incl 0.06 0.06 0.07
Phosphorus All 0.010 0.010 0.010
Sulfur Up to 0.040, incl 0.010 0.010 0.010
Chromium Up to 0.90, incl 0.04 0.04 0.05
Over 0.90to 2.10, incl 0.06 0.06 0.07
Over 2.10t0 10.00, incl 0.10 0.12 0.14
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