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Standard Specification for
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Wire, Alloy Steel [Metric] *

This standard is issued under the fixed designation A 752M; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope AIAGB-5 02.00 Primary Metals Identification Tag Applica-

1.1 This specification covers general requirements for alloy 10N Standar8l
steel rods and uncoated coarse round alloy wire in coils that a
not required to meet hardenability band limits. . " )

1.2 In case of conflict, the requirements in the purchase 3-1 Definitions of Terms Specific to This Standard:
order, on the drawing, in the individual specification, and in 3-1.1 alloy steei—steel is considered to be alloy steel when

this general specification shall prevail in the sequence name#f16 maximum of the range given for the content of alloying
elements exceeds one or more of the following limits: manga-

Note 1—This specification is the metric counterpart of Specification nase 1.65 %, silicon 0.60 %, copper 0.60 %; or in which a
ATS2. definite range or a definite minimum quantity of any of the
following elements is specified or required within the limits of
the recognized field of constructional alloy steels: chromium
up to 3.99 %, cobalt, columbium, molybdenum, nickel, tita-
nium, tungsten, vanadium, zirconium, or any other alloying
elements added to obtain a desired alloying effect.

3.1.1.1 Boron treatment of alloy steels, which are fine grain,
may be specified to improve hardenability.

3.1.1.2 Other elements, such as lead, selenium, tellurium, or

. . bismuth, may be specified to improve machinability.
'égégp-::;?égogggﬁzﬁgatg}g;ﬁicgi?tgg?gt?:‘e_?teg l'\)/laefslf’o. 3.1.2 coarse round wire—from 0.90 to 25 mm in diameter,
. . o inclusive wire produced from hot-rolled wire rods or hot-
Determine Conformance with Specificatiéns

or . &i_ rolled coiled rounds by one or more cold reductions primarily
E112 Test Methods for Determining Average Grain Size for the purpose of obtaining a desired size with dimensional
2.2 Military Standard:

. . . accuracy, surface finish, and mechanical properties. By varying

MI;;-It-znldGBétg[:gL Mill Products, Preparation for Ship the amount of cold reduction and other wire mill practices,
23 Eederal Standard: including thermal treatment, a wide diversity of mechanical
Fed. Std. No. 123 Marking for Shipment (Civil Agenciés) gropertles and ;‘:mshgs ar(;I made available. Suggested wire
24 AIAG Standard: lameters qre shown in Table 1 . '
' ’ 3.1.3 straightened and cut wire-wire produced from coils
of wire by means of special machinery that straightens the wire

*This specification is under the jurisdiction of ASTM Committee AO1 on Steel, 8Nd CUS it to a specified length. .
Stainless Steel and Related Alloys and is the direct responsibility of Subcommittee 3.1.3.1 The straightening operation may alter the mechani-
A01.03 on Steel Rod and Wire. cal properties of the wire, especially the tensile strength. The

&3 Terminology

2. Referenced Documents

2.1 ASTM Standards:

A 370 Test Methods and Definitions for Mechanical Testing
of Steel Products

A 700 Practices for Packaging, Marking, and Loading
Methods for Steel Products for Domestic Shipnient

A 751 Test Methods, Practices, and Terminology for
Chemical Analysis of Steel Produéts
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TABLE 1 Suggested Diameters for Alloy Steel Wire, mm accuracy of cross section or surface finish and as a semi-
finished product are primarily for the manufacture of wire.

gjgg 22 3.1.4.1 Table 2 shows the nominal diameter for hot-rolled
1.10 7.0 wire rods. Sizes are shown in 0.5-mm increments from 5.5 to
1.20 7.5 19 mm.
1.30 8.0
1-;‘8 g-g 4. Ordering Information
1.80 95 4.1 Orders for hot-rolled wire rods under this specification
2.0 10.0 should include the following information:
> e 4.1.1 Quantity (kilograms or megagrams),
2.4 13.0 4.1.2 Name of material (wire rods),
2.5 14.0 4.1.3 Diameter (Table 1),
;:g 12:8 4.1.4 Chemical composition grade number (Table 3),
3.0 17.0 4.1.5 Packaging (Section 14),
3.2 18.0 4.1.6 Heat analysis report, if requested (Section 6),
2_2 ;g:g 4.1.7 Certification or test report, or both, if specified (Sec-
4.0 21.0 tion 13),
j-f_) gg-g 4.1.8 ASTM designation and date of issue, and
48 4.0 4.1.9 Special requirements, if any.
2(5) 250 TABLE 2 Sizes of Alloy Steel Wire Rods, mm
55 12.5
6 13
6.5 13.5
and also on the normal variation in the adjustments of the 7 14
straightening equipment. It is therefore not possible to forecast 79 s
the properties of straightened and cutwire. Each kind of wire 8.5 155
needs individual consideration. In most cases, the application 9 16
of straightened and cut wire is not seriously influenced by these e 109
changes. 105 175
3.1.4 wire rods—rods that are hot rolled from billets into an 1 18
approximate round cross section and into coils of one continu- 35 135

ous length. Rods are not comparable to hot-rolled bars im

TABLE 3 Alloy Steels—Chemical Composition Ranges and Limits for Heat Analysis

Note 1— Grades shown in this table with prefix letter E are normally only made by the basic electric furnace process. All others are normally
manufactured by the basic open hearth or basic oxygen processes but may be manufactured by a basic electric furnace process. If the electric furna
process is specified or required for grades other than those designated above, the limits for phosphorus and sulfur are respectively 0.025 % max.

Note 2— Small quantities of certain elements, which are not specified or required, are present in alloy steels. These elements are considered a:
incidental and may be present to the following maximum amounts: copper, 0.35 %, nickel, 0.25 %, chromium, 0.20 %, molybdenum, 0.06 %.

Note 3—Where minimum and maximum sulfur content is shown it is indicative of resulfurized steel.

Note 4—The chemical ranges and limits shown in Table 4 are produced to product analysis tolerances shown in Table 5.

Note 5—Standard alloy steels can be produced with a lead range of 0.15 to 0.35 %. Such steels are identified by inserting the letter “L” between the
second and third numerals of the Grade number, for example, 41L40. Lead is reported only as a range of 0.15 to 0.35 % since it is added to the molc
as the steel is poured.

Chemical Composition, Ranges and Limits, %

UNS Desig- Grade No. Phos-

nation Carbon Manganese phorus, Sulfur, max Silicon Nickel Chromium M?:ﬁzse'
max
STANDARD ALLOY STEELS

G13300 1330 0.28 to 0.33 1.60 to 1.90 0.035 0.040 0.15to 0.35
G13350 1335 0.33t0 0.38 1.60 to 1.90 0.035 0.040 0.15 to 0.35
G13400 1340 0.38t0 0.43 1.60 to 1.90 0.035 0.040 0.15to0 0.35
G13450 1345 0.43t0 0.48 1.60 to 1.90 0.035 0.040 0.15to 0.35 L. - -
G40120 4012 0.09to 0.14 0.75 to 1.00 0.035 0.040 0.15 to 0.35 L . 0.15t0 0.25
G40230 4023 0.20 to 0.25 0.70 to 0.90 0.035 0.040 0.15to0 0.35 . . 0.20 to 0.30
G40240 4024 0.20 to 0.25 0.70 to 0.90 0.035 0.035 to 0.050 0.15to 0.35 A - 0.20 to 0.30

0.040 0.20 to 0.30
G40270 4027 0.25 to 0.30 0.70 to 0.90 0.035 0.15 to 0.35 -
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ulf

TABLE 2 Continued

Chemical Composition, Ranges and Limits, %

UNS Desig- ¢ e No. Phos- Molybde-
nation Carbon Manganese phorus, Sulfur, max Silicon Nickel Chromium nﬁm
max
G40280 4028 0.25 to 0.30 0.70 to 0.90 0.035 0.035 to 0.050 0.15to0 0.35 S s 0.20 to 0.30
0.040 0.20 to 0.30
G40370 4037 0.35to 0.40 0.70 to 0.90 0.035 0.15to0 0.35 . .
G40470 4047 0.45 to 0.50 0.70 to 0.90 0.035 0.040 0.15 to 0.35 L. - 0.20 to 0.30
G41180 4118 0.18 to 0.23 0.70 to 0.90 0.035 0.040 0.15t0 0.35 S 0.40 to 0.60 0.08 to 0.15
G41300 4130 0.28 to 0.33 0.40 to 0.60 0.035 0.040 0.15to0 0.35 . 0.80 to 1.10 0.15 to 0.25
G41370 4137 0.35t0 0.40 0.70 to 0.90 0.035 0.040 0.15 to 0.35 L. 0.80to 1.10 0.15t0 0.25
G41400 4140 0.38t0 0.43 0.75 to 1.00 0.035 0.040 0.15t0 0.35 S 0.80 to 1.10 0.15to 0.25
G41420 4142 0.40 to 0.45 0.75 to 1.00 0.035 0.040 0.15to0 0.35 . 0.80 to 1.10 0.15 to 0.25
G41450 4145 0.43 t0 0.48 0.75 to 1.00 0.035 0.040 0.15 to 0.35 L. 0.80to 1.10 0.15t0 0.25
G41470 4147 0.45 to 0.50 0.75 to 1.00 0.035 0.040 0.15t0 0.35 S 0.80 to 1.10 0.15 to 0.25
G41500 4150 0.48 to 0.53 0.75 to 1.00 0.035 0.040 0.15to0 0.35 . 0.80 to 1.10 0.15 to 0.25
G41610 4161 0.56 to 0.64 0.75 to 1.00 0.035 0.040 0.15 to 0.35 L. 0.70 to 0.90 0.251t0 0.35
G43200 4320 0.17 to 0.22 0.45 to 0.65 0.035 0.040 0.15t0 0.35 1.65 to 2.00 0.40 to 0.60 0.20 to 0.30
G43400 4340 0.38t0 0.43 0.60 to 0.80 0.035 0.040 0.15to0 0.35 1.65 to 2.00 0.70 to 0.90 0.20 to 0.30
G43406 E4340 0.38 t0 0.43 0.65 to 0.85 0.025 0.025 0.15 to 0.35 1.65 to 2.00 0.70 to 0.90 0.20 to 0.30
G44190 4419 0.18 to 0.33 0.45 to 0.65 0.035 0.040 0.15t0 0.35 S s 0.45 to 0.60
STANDARD ALLOY STEELS
G46150 4615 0.13t0 0.18 0.45 to 0.65 0.035 0.040 0.15 to 0.35 1.65 to 2.00 . 0.20 to 0.30
G46200 4620 0.17 to 0.22 0.45 to 0.65 0.035 0.040 0.15to0 0.35 1.65 to 2.00 s 0.20 to 0.30
G46210 4621 0.18 to 0.23 0.70 to 0.90 0.035 0.040 0.15to0 0.35 1.65 to 2.00 . 0.20 to 0.30
G46260 4626 0.24 to 0.29 0.45 to 0.65 0.035 0.040 0.15 to 0.35 0.70 to 1.00 - 0.15t0 0.25
G47180 4718 0.16 to 0.21 0.70 to 0.90 0.035 0.040 0.15t0 0.35 0.90 to 1.20 0.35to 0.55 0.30 to 0.40
G47200 4720 0.17 to 0.22 0.50 to 0.70 0.035 0.040 0.15to0 0.35 0.90 to 1.20 0.35to 0.55 0.15 to 0.25
G48150 4815 0.13t0 0.18 0.40 to 0.60 0.035 0.040 0.15 to 0.35 3.251t0 3.75 - 0.20 to 0.30
G48170 4817 0.15to 0.20 0.40 to 0.60 0.035 0.040 0.15t0 0.35 3.251t0 3.75 s 0.20 to 0.30
G48200 4820 0.18 to 0.23 0.50 to 0.70 0.035 0.040 0.15to0 0.35 3.251t0 3.75 . 0.20 to 0.30
G50150 5015 0.12 to 0.17 0.30 to 0.50 0.035 0.040 0.15 to 0.35 L 0.30 to 0.50
G51200 5120 0.17 to 0.22 0.70 to 0.90 0.035 0.040 0.15t0 0.35 . 0.70 to 0.90
G51300 5130 0.28 to 0.33 0.70 to 0.90 0.035 0.040 0.15to 0.35 A 0.80 to 1.10
G51320 5132 0.30 to 0.35 0.60 to 0.80 0.035 0.040 0.15 to 0.35 L 0.75to 1.00
G51350 5135 0.331t0 0.38 0.60 to 0.80 0.035 0.040 0.15t0 0.35 . 0.80 to 1.05
G51400 5140 0.38to0 0.43 0.70 to 0.90 0.035 0.040 0.15to0 0.35 A 0.70 to 0.90
G51450 5145 0.43 t0 0.48 0.70 to 0.90 0.035 0.040 0.15 to 0.35 L 0.70 to 0.90
G51470 5147 0.46 to 0.51 0.70 to 0.95 0.035 0.040 0.15to0 0.35 . 0.85to 1.15
G51500 5150 0.48 to 0.53 0.70 to 0.90 0.035 0.040 0.15 to 0.35 L 0.70 to 0.90
G51550 5155 0.51 to 0.59 0.70 to 0.90 0.035 0.040 0.15to0 0.35 . 0.70 to 0.90
G51600 5160 0.56 to 0.64 0.75 to 1.00 0.035 0.040 0.15to0 0.35 . 0.70 to 0.90
o E51100 0.98 to 1.10 0.25to 0.45 0.025 0.025 0.15 to 0.35 L 0.90to 1.15
E52100 0.98 to 1.10 0.25to 0.45 0.025 0.025 0.15to0 0.35 . 1.30 to 1.60
Vanadium
G61180 6118 0.16 to 0.21 0.50 to 0.70 0.035 0.040 0.15to0 0.35 A 0.50 to 0.70 0.10 to 0.15
G61500 6150 0.48 to 0.53 0.70 to 0.90 0.035 0.040 0.15 to 0.35 L 0.80to 1.10 0.15 min
Molybdenum
G86150 8615 0.13t0 0.18 0.70 to 0.90 0.035 0.040 0.15 to 0.35 0.040 to 0.70 0.040 to 0.60 0.15t0 0.25
G86170 8617 0.15to 0.20 0.70 to 0.90 0.035 0.040 0.15t0 0.35 0.040 to 0.70 0.040 to 0.60 0.15 to 0.25
G86200 8620 0.18 to 0.23 0.70 to 0.90 0.035 0.040 0.15to0 0.35 0.040 to 0.70 0.040 to 0.60 0.15 to 0.25
G86220 8622 0.20 to 0.25 0.70 to 0.90 0.035 0.040 0.15 to 0.35 0.040 to 0.70 0.040 to 0.60 0.15t0 0.25
G86250 8625 0.23t0 0.28 0.70 to 0.90 0.035 0.040 0.15t0 0.35 0.040 to 0.70 0.040 to 0.60 0.15 to 0.25
G86270 8627 0.25t0 0.30 0.70 to 0.90 0.035 0.040 0.15to0 0.35 0.040 to 0.70 0.040 to 0.60 0.15 to 0.25
G86300 8630 0.28 to 0.33 0.70 to 0.90 0.035 0.040 0.15to 0.35 0.040 to 0.70 0.040 to 0.60 0.15 to 0.25
STANDARD ALLOY STEELS
G86370 8637 0.35to 0.40 0.75 to 1.00 0.035 0.040 0.15to0 0.35 0.40 to 0.70 0.40 to 0.60 0.15 to 0.25
G86400 8640 0.38 t0 0.43 0.75 to 1.00 0.035 0.040 0.15 to 0.35 0.40 to 0.70 0.40 to 0.60 0.15t0 0.25
G86420 8642 0.40 to 0.45 0.75 to 1.00 0.035 0.040 0.15t0 0.35 0.40 to 0.70 0.40 to 0.60 0.15to 0.25
G86450 8645 0.43t0 0.48 0.75 to 1.00 0.035 0.040 0.15to0 0.35 0.40 to 0.70 0.40 to 0.60 0.15 to 0.25
G86550 8655 0.51 to 0.59 0.75to 1.00 0.035 0.040 0.15 to 0.35 0.40 to 0.70 0.40 to 0.60 0.15to0 0.25
G87200 8720 0.18 to 0.23 0.70 to 0.90 0.035 0.040 0.15t0 0.35 0.40 to 0.70 0.40 to 0.60 0.20 to 0.30
G87400 8740 0.38t0 0.43 0.75to 1.00 0.035 0.040 0.15to0 0.35 0.40 to 0.70 0.40 to 0.60 0.20 to 0.30
G88220 8822 0.20 to 0.25 0.75 to 1.00 0.035 0.040 0.15 to 0.35 0.40 to 0.70 0.40 to 0.60 0.30 to 0.40
G92540 9254 0.51 to 0.59 0.60 to 0.80 0.035 0.040 1.20 to 1.60 S 0.60 to 0.80
G92550 9255 0.51 to 0.59 0.70 to 0.95 0.035 0.040 1.80 to 2.20 -
G92600 9260 0.56 to 0.64 0.75 to 1.00 0.035 0.040 1.80 to 2.20
STANDARD BORON ALLOY STEELS*
G50441 50B44 0.43t0 0.48 0.75 to 1.00 0.035 0.040 0.15to0 0.35 A 0.40 to 0.60
G50461 50B46 0.44 to 0.49 0.75 to 1.00 0.035 0.040 0.15 to 0.35 L 0.20 to 0.35 .
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