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FOREWORD

1. This handbook is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments aid
Agencies of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions ) and any
pertinent data which may be of use in improving this document should be
addressed to: Commander, Naval Sea Systems Command, SEA 5523, Department of
the Navy, Washington, DC 20362-5101 by using the self-addressed Standard-
ization Document Improvement Proposal (DO Form 1426) appearing ac the end of
this document or by letter.

3. This document provides basic and fundamental information on the magnetic
permeability and electrical conductivity characteristics of metals and alloys.
The handbook is not intended to be referenced in purchase specifications
except for informational purposes, nor shall it supersede any specification
requirements.

k. Every effort has been made to reflect the latest information on the
magnetic permeability and electrical conductivity characteristics of the
metals and alloys listed. It is the intent to review this handbook
periodically to ensure its completeness and accuracy.

5. This handbook provides design engineers and equipment ❑anufacturers with
general information on magneci.c permeability and electrical conductivity
characteristics of metals and alloys used in the manufacture of equipment chat
will be used in maenetic sensitive areas aboard Naval shiDs The ❑etals and
alloys included are primarily those having low (less than 2.O) relative
magnetic permeability in the mill annealed condicion. However, ocher metals
and alloys with higher magnetic permeability are also included because their
use in equipment is dictated by consideration of other properties that are not
always available in low magnetic permeability materials

6. The values given herein should be considered as “typical” They are
intended to show the relative effect of cold-working operations on the
characteristics cited.

7. The numeric values for properties listed in this handbook, that were
derived from specifications , standards , handbooks , a“d ocher publications ,
reflect the values in issues in effect on the date of the approval of this
handbook. Because of che revisions of or amendments to these documents after
publication, the handbook values may differ from those shown in the current
specifications , standards and handbooks When used in acquisition, it should
be understood that the governing requirements are those of the documents of
the issue in effecc on the date of invitation for bids or request for
proposal.

ii
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1. SCOPE

1.1 ~. This handbook provides the following technical data and
information for metals and alloys (in particular, aluminum, copper, nickel,
and titanium alloys, and corrosion-resisting stainless steel) :

.

(8) Common name.
(b) Commercial designation.
(c) UNS (unified numbering system) number.
(d) Chemical compositiori.
(e) Applicable Government and commercial

specifications.
(f) Normal and other magnetic permeabilities at

selected percentages of cold-working.

(g) Electrical conductivity.
(h) Magnetic permeability and electrical

conductivity data source.

1.1.1 Armlication. This document does not relieve the equipment
manufacturers from meeting magnetic permeability requirements. after
fabrication regardless of any ❑aterials that were selected because of
conclusions drawn from this handbook.

1.1.2 Arrangement of handbook. Tables I through V contain data and
information. on non- ferrous alloys. Tables VI through IX concain data and
information on iron alloys. Table X contains high strength steels (HY 80 and.
HY 100) . Table XI lists magnetic permeability and electrical conductivity
data sources. Each source has been assigned a number that relates co the

numeric part of the code in the data sources column of cables I through IX
(see 3.1.7(i)). Tables XII, XIII, and XIV contain cross references of
Government specifications to UNS numbers, commercial specifications ro UNS
numbers , and UNS numbers to Government specifications, respectively. For
further cross-indexing of merals and alloys, refer co ASTM DS-56. Table XV
concains an index of common names.

2. APPLICABLE DOCUMENTS

2.1 Covernmenr documencs

2.1.1 Specifications. standards. and handbooks. The following
specifications , standards , and handbooks form a part of this documenc to rhe
extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of che Department of Oefense Index of
Specifications and Standards (DoDISS) and supplement thereto, cited in che
solicitation (see 6.2)

1
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SPECIFICATIONS

FEOERAL
QQ-A-200

QQ-A-225

QQ-A-250

QQ-A-367
QQ-A-430

QQ-A-596

MIL-HDBK-270A(SH)

- Aluminum Alloy, Bar, Rod, Shapes,

.

QQ-A-601 -
QQ-A-1876 -
w-B-626 -

QQ-B-637 -

QQ-B-639 -

QQ-B-675 -
C#2-B-728 -

Q+Q-C-390 -
QQ-C-450 -

QQ-C-502 -

QQ-C-523 -

QQ-C-525 -

Structural Shapes, Tube, and Wire,
.

Extruded: General Specification for.
- Aluminum and Aluminum Alloy Bar, Rod, Wire,

or Special Shapes; Rolled, Drawn, or Cold
Finished; General Specification for.

- Aluminum and .Aluminum Alloy Plate and Sheet:
General Specification for.

- Aluminum Alloy Forgings.
- Aluminum Alloy Rod and Wire; for Rivets and

Cold Heading.
- Aluminum A11OY Permanent and Semipermanent

Mold Casting;.
Aluminum Alloy Sand Castings. .
Aluminum Foil.
Brass, Leaded and Nonleaded: Rod, Shapes ,
Forgings, and Flat Products with Finished
Edges (Bar and Strip)

Brass , Naval: Rod, Wire, Shapes, Forgings,
and Flat Products with Finished Edges
(Bar, Flat Wire , and Strip)

Brass, Naval: Flat Products (Plate , Bar,
Sheet, and Strip) .

Bronze, Aluminum; Ingots.
Bronze Manganese; Rod, Shapes , Forgings and
Flat Produces (Flat Wire , Strip, Sheet,
Bar and Plate)

Copper Alloy Castings (Including Case Bar)
Copper-Aluminum Alloy (Aluminum Bronze)
Plate, Sheet, Strip, and Bar (Copper Alloy
Numbers 606, 610, 613, 614, and 630)
Copper Rods and Shapes; and Flat
Products with Finished Edges (Flat
Wire , Strips, and Bar) .
Copper Alloy Ingots ; Brass (Yellow,
High Srrength) Manganese and Manganese -
Aluminum Bronze (for Remelting) .
Copper Alloy Ingots , (Leaded and Nonleaded
Tin Bronze , Red Brass , and Semi-red
Brass )

2
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FEDERAL (Continued)
m-i-5?6 -

QQ-C-591 -

QQ-L-171 -
W-N-281 -

QQ-N-286 -

QQ-N-288 -

QQ-S-763 -

QQ-S-766 -

QQ-V-343 -

QQ-(J-390 -
wW-T-700 -

MILITARY
IIIL-u-85

MIL-T-1368

MIL-w-3318

MIL-F-3922

MIL-S-5059

MIL-F-5509

MIL-R-5674

MIL-T-5695

MIL-W-6712

Copper Flat Products with Slit, Slit and
Edge-Rolled, Sheared, Sawed, or Machined
Edges, (Plate, Bar, Sheet, and Strip) .

Copper -Silicon, Copper-Zinc-Silicon, and ‘“
Copper-Nickel-Silicon Alloys: Rod, Wire,
Shapes, Forgings, and .Flat Products (Flat
Wire, Strip, Sheet, Bar, and Plate)
Lead Pig.
Nickel-Copper Alloy Bar, Rod, Place, Sheet,
Strip, Wire, Forgings, and Structural and
Special Shaped Sections.

Nickel-Copper-Aluminum Alloy, Wrought (UNS
N05500) .

Nickel-Copper Alloy and Nickel-
Copper-Silicon Alloy Castings.

Steel Bars, Wire, Shapes, and
Forgings, Corrosion Resisting.

Steel, Stainless and Heat
Resisting, Alloys, Place, Sheet
and Strip.

Wire, Electrical, Copper
(Uninsulated) .

Wire, Nickel -Chromiun-Iron Alloy.
Tube, Aluminum and Aluminum Alloy,
Drawn, Seamless, General
Specification for.

Waveguides , Rigid, Rectangular
General Specification for.
Tube and Pipe, Nickel-Copper
Alloy , Seamless and Welded.

Wire, Copper; and Wire, Steel,
Copperclad (W-154 and WS-2f4/U).
Flanges, Waveguide, General
Purpose, General Specification
for.

Steel, Corrosion-Resistant (18-
8) , Plate, ,Sheet and Strip.
Fittings, Flared Tube, Fluid
Connection.
Rivets, Structural, Aluminum
Alloy, Titanium Columbium “Alloy,
General Specification for.
Tubing, Steel , Corrosion-Resistant
(304) , Cold Drawn.

Wire; Metal lizing.

3
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MILITARY (Continued)
MIL-B-6812 - Bolts, Aircraft.
MIL-T-7081 - Tube, Aluminum Alloy, Seamless ,

ROund, Dran, 6061, Aircraft Hydraulic ,

Quality.
HIL-S-7720 - Steel, Corrosion-Resistant (18-8)

Bars, Wire and Forging Stock (Aircraft
Quality) .

FsIL-T-8231 - Tubes: Copper-Silicon-Bronze, Seamless ,
for Aircraft.

MIL-T-8504 - Tubing Steel, Corrosion-Resistant (304) ,
Aerospace Vehicle Hydraulic Systems ,
Annealed, Seamless and Welded.

KIL-T-8506 - Tubing, Steel, Corrosion-Resistant, (304) ,
Annealed, Seamless and Welded.

IIIL-R-8B14 - Rivets , Blind, Nonstructural Type.
t41L-T-9046 - Titanium and Titanium Alloy, Sheet, Strip,

and Plate.
MIL-T-9047 - Titanium and Titanium Alloy Bars (Rolled

or Forged) and Reforging Stock, Aircraft
Quality.

MIL-c-10387 - Couplings , Clamp, Pipe; with Bolts and
Synthetic-Rubber Gaskets for Grooved- End
Pipe.

MIL-T-10794 - Tubes, Aluminum Alloy, Extruded Pipeline
Section, With Grooved Nipple Welded on
Each End.

MIL-C-11866 - Castings , Precision, Nonferrous
MIL-A-12545 - Aluminum Alloy Impacts.
MIL-S-12875 - Sheets, Perforated, Metal.
?lIL-T-15005 - Tubes, Condenser and Heat Exchanger,

Copper-Nickel Alloys (UNS c70600 & c71500)
MIL-T-150B9 - Tubing, Aluminum Alloy, Round, Seamless

(for Rocket Motors) .
MIL-E-15597 - Electrodes , Welding, Covered, Coated

Aluminum and Aluminum Alloy.
MIL-c-15726 - Copper-Nickel Alloy, Sheet, Plate,

Strip, Bar, Rod and Wire.
MIL-B-16166 - Bronze , Aluminum: Forgings , Heat-Treated.
HIL-s-16216 . Steel Place, Alloy, Structural, High Yield

Strength (HY-80 and HY-1OO)
MIL-T-16420 - Tube, Copper-Nickel Alloy, Seamless and

Welded (Copper Alloy Numbers 715 and 706)
MIL-B-16541 - Bronze, Valve: Castings.

4

Downloaded from http://www.everyspec.com



MIL-HDBK-270A(sH)

MILITARY (Continued)
MIL-A-18001 -

MIL-G-18014 -

I’fIL-G-18015 -

HIL-F-18280 -

PIIL-B-18907 -
FIIL-E-21562 -

MIL-C-22087 -
MIL-T-22214 -

MIL-C-22229 -

MIL-A-22771 -
MIL-W-2306B -
MIL-W-23351 -

MIL-E-23765 -

MIL-S-24149 -

MIL-B-2f+480 -

Anodes, Corrosion Preventive, Zinc; Slab
Disc and Rod Shaped.

Gratings, Netal, Bar Type Flooring, Naval

Shipboard.
,.

Gratings, Metal, Other Than Bar Type

(Shipboard Use) .
Fittings, Flareless Tube, Fluid
Comection.
Ba’nds, Projectile Rotating.
Electrodes and Rods - Welding, Bare,
Nickel Alloy.
Copper Alloy Investment Castings.
Tube, Condenser and Heat Exchanger with
Integral Fins (UNS Alloy Nos. C71500,
c70600, C12200) .
Copper Base Alloy Castings (For Pressure.

Tight Applications)
Aluminum Alloy Forgings, Heat Treated.
Uaveguides, Rigid, Circular.
Waveguides, Single Ridge and Double Ridge,
General Specification for.
Electrodes and Rods - Welding, Bare, Soiid
and Alloyed Cored, General Specification
for.

Studs, Welding, and Arc Shields (Ferrules) ,
General Specification for.
Bronze, Nickel-Aluminum (UNS No. C95800)
Castings for Seawater Service.

DOD- F-24669 /5- ForgLngs and Forgings Stock, Steel Bars, Billets
and Wire (Chromium- Nikel-Phosphorus and Chromium
Nickel-Manganese- Phosphorous) Low Magnetic
Permeability (Metric)

00D-F- 24669/6 -Forgings and Forging Stock, Steel Bars and
Billets, Corrosion Resisting; for Reforging
(Metric).

MIL-C-24707/3 -Casting, Ferrous.
MIL-S-25043” -

MIL-P-25995 -
MIL-C-26094 -

NIL-S-27419 -

Steel ~late, Sheet, and Strip, 17-7 PH,
Corrosion-Resistant, Precipitation
Hardening.
Pipe, Aluminum Alloy, Drawn or Extruded.
Can, Hermetic Sealing, Aluminum, TWO:
Piece.

Steel Billets , Corrosion Resistant,
Annealed, Premium Quality.

5
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MILITARY (Continued)
MIL-F- 39000 - Flanges, Waveguide, Ridge, General

Specification for.
MIL-A-45225 - Aluminum Alloy Armor, Forged.
MIL-A-46027 - Armor Plate, Aluminum Alloy, Weldable 5083

and 5456.

MIL-A-46083 - Aluminum Alloy Armor, Extruded, Weldable.
MIL-A-46104 - Aluminum Alloy Bar, Rod, Shapes, and Tube,

Extruded, 6070.
MIL-A-46118 - Aluminum Alloy Armor, 2219, Rolled Plate

and Die Forged Shapes.
MIL-T-50777 - Tube, Aluminum Alloy, 202f4, Seamless (For

Propellant Actuated Devices) .

MIL-A-52174 - Aluminum Alloy Duct Sheet.
MIL-T-81556 - Titanium and Titanium Alloys, Extruded

Bars and Shapes, Alrcraf t Quality.
MIL-S-81591 - Steel, Investment Castings, Carbon and

Corrosion-Resisting.
MIL-A-81596 - Aluminum Foil for Sandwich Construction.
MIL-T-81915 - Titanium and Titanium-Alloy Castings,

Investment.
MIL- F-83142 - Forging, Titanium Alloys , Premium Quality,

STANDARDS

MILITARY
MIL-STD-28B - Inspection Procedure for Dece KmininB the

Magnetic Permeability of Wrought
Austenitic Steels.

DOD- STD-2141 - Definitions and Systems of Units,
Magnetic Silencing (Metric)

H,4NDBOOKS

MILITARY
MIL-HDBK-694 - Aluminum and Aluminum Alloys
MIL-HDBK-698 - Copper and Copper Alloys.
MIL-HDBK-723 - Steel and Iron Wrought Products

(Unless otherwise indicated, copies of federal and military
specifications , standards , and handbooks are available from the
Standardization Documents Order Desk, BDG. 40, 700 Robbins Avenue ,
Philadelphia, PA 19111-5094. )
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2.2 Non-Gove rnment publications. The following documents form a part of
this document to the extent specified herein. Unless othervise specified, the

issues of the documents which are DOD adopted are those
the DODISS cited in the solicitation. Unless othervise

of documents not listed in the DoDISS are the issues of
the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

listed in the issue of
specified, the issues
the documents cited in

A 167 -

A 182 -

A 3.93 -

A 194 -

A 213 -

A“240 -

A 249 -

A 268 -

A 269 ‘-

A 270 -

A 271 -

Standard Specification for Stainless and
Heat-Resisting Chromium-Nickel Steel Place,
Sheet, and Strip. (DoD adopted)
Standard Specification for Forged or Rolled
Alloy-Steel Pipe Flanges, Forged Fittings,
and Valves and Parts for High-Temperature
Service. (DoD adopted)
Standard Specification for Alloy-Steel and
Stainless Steel Bolting Materials for
High-Temperature Senice. (DoD adopted)
Standard Specification for Carbon and Alloy
Steel Nuts for Bolts for High- Pressure and
High-Temperature Semite. (DoD adopted)
Standard Specification for Seamless Ferricic
and Austenitic Alloy-Steel Boiler,
Superheater, and Heat- Exchanger Tubes.
Standard Specification for Heat-Resisting
Chromium and Chromium-Nickel Stainless Steel
Place, Sheet, and Strip for Pressure Vessels. (DoD
adopted)

Standard Specification for Welded Austenicic Steel
Boiler, Superheater, Heat-Exchanger, and Condenser
Tubes.
Standard Specification for Seamless and Welded Ferritic
and llartensitic Stainless Steal Tubing for General
Service.
Standard Specification for Seamless and Welded
Austenicic Stainless Steel Tubing for General Service.
(000 adopted)

Standard Specification for Seamless and Welded
Austenitic Stainless Steel Sanitary Tubing. (DoD
adopted)
Standard Specification for Seamless Austenitic
Chromium-Nickel Steel Still Tubes for,Refinery
Service
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ASTM (Continued)
i 276 -

A 289 -

A 297 -

A 312 -

A 313 -

A 314 -

A 320 -

A 351 -

A 358 -

A 36B -

A 376 -

A 403 -

A 409 -

A 430 -

A 451 -

A 653 -

A 457 -

A 458 -

A 673 -

Standard Specification for Stainless and Heat-Resisting
Steel Bars and Shapes.
Stanbrd Specification for Alloy Steel FOrgings for ,

Nonmagnetic Retaining Rings for Generators.
Standard Specification for Steel Castings, Iron-
Chromium and Iron-Chromium-Nickel, Heat Resistant, for
General Application.
Standard Specification for Seamless and Welded
Austenitic Stainless Steel Pipes. (DOD adopted)

Standard Specification for Chromium-Nickel Stainless
and Heat-Resisting Steel Spring Wire. (DoD adopted)
Standard Specification for Stainless and Heat-Resisting
Steel Billets and Bars for Forging.
Standard Specification for Alloy Steel Bolting
Materials for Low-Temperature Senice “(DoD adopted)
Standard Specification for Castings, Austenitic,
Austenitic -Ferritic (Duplex) , for Pressure-Containing
Parts.

Standard Specification for Electric -Fusion-Welded
Austenitic Chromium-Nickel Alloy Steel Pipe for High-
Temperature Service.
Standard Specification for Stainless and Heat-Resisting
Steel Wire Strand.

Standard Specification for Seamless Austenitic Steel
Pipe for High-Temperature Central-Station Service.

Standard Specification for Wrought Austenitic Stainless
Steel Piping Fittings. (DoD adopted)
Standard Specification for Welded Large Diameter
Austenitic Steel Pipe for Corrosive or High-
Temperacure Semite.
Standard Specification for Austenitic Steel Forged and
Bored Pipe for High-Temperature Service.

Standard Specification for Centrifugally Cast
Austenitic Steel Pipe for High- Tempera_cure Service
Standard Specification for Bolting Materials , High-
Temperature, 50 to 120 KSI (345 t,o827 MPa) Yield
Strength, with Expansion Coefficients Comparable to
Austenitic Steels
Standard Specification for Hot-Worked, Hot-Cold-Worked,
and Cold-Worked Alloy Steel Plate, Sheet, and Scrip
for High Strength at Elevated Temperatures

Standard Specification for Hot-Worked, Hot-Cold-Worked
and Cold-Worked Alloy Steel Bars for High Strength at
Elevated Temperatures

Standard Specification for Stainless and Heat-Resisting
Steel Forgings (DoD adopted)

8
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ASTM (Continued)
A &77 - Standard Specification for Hot-Worked, Hot- CoId-Worked

and Cold-Worked Alloy Steel Forgings and Forging

A k78 -

A fb79 -

A 492 -

A f493 -

A 511 -

A 530 -

A 554 -

A 564 -

A 579 -

A 580 -

A 581 -

A 582 -

A 632 -

A 638 -

A 666 -

A 688 -

A 693 -

A 705 -

Billets for High Strength at Elevated Temperatures.
Standsrd Specification for Chromium-Nickel Stainless”
and Heat-Resisting Steel Weaving Wire.
Standard Specification for Stainless and Heat-Resisting
Steel Bars and Shapes far Use in Boilers and Other
Pressure Vessels. (DoD adopted)

Standard Specification for Stainless and Heat-Resisting
Steel Rope Wire. (DoD adopted)
Standard Specification for Stainless and Heat-Resisting
Steel for Cold Heading and Cold Forging Wire. (DoD
adopted)

Standard Specification for Seamless Stainless Steel
Mechanical Tubing. (OOD adopted)
Standard Specification for General Requirements for
Specialized Carbon and Alloy Steel Pipe. (DoD adopted)

Standard Specification for Welded Stainless Steel
Mechanical Tubing. (DoD adopted)
Standard Specification for Hot-Rolled and Cold-Finished
Age-Hardening Stainless and Heat-Resisting Steel Bars
and Shapes.
Standard Specification for Supers trength Alloy Steel
Forgings.
Standard Specification for Stainless and Heat-Resisting
Steel Wire. (DOD adopted)
Standard Specification for Free-Machining Stainless and
Heat-Resisting Steal Wire and Wire Rods.
Standard Specification for Frae-t4achining Stainless and
Heat-Resisting Steel Bars, Hot-Rolled or Cold-
Finished.

Standard Specification for Sesmless and Welded
Austenitic Scainlees Steel Tubing (Small -Diameter) for

General Service.
Standard Specification for Precipitation Hardening Iron
Base Superalloy Bars, Forgings, and Forging Stock for
High-Temperature Service.

Standard Specification for Austenitic Stainless Steel,
Sheet, Scrip, Place, and Flat Bar.

Standard Specification for Welded Austenitic Stainless
Steel Feedwater Heater Tubes.
Standard Specification for Precipitation-Hardening
Stainless and Heat-Resisting Steel Plate, Sheet, and
Strip. (DoD adopted)
Standard Specification for Age-Hardening Stainless and
Heat-Resisting Steel Forgings

9
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ASTM (Continued)
A 743 - Standard Specification for Castings, Iron-Chromium,

Iron-Chromium-Nickel, Corrosion Resistant, for General

A 744 -

Bl -

B2-

B3-

B16-

B21-

B22-

B26-

B30-

B42 -

B48 -

B61-

B62-

B68-

B69-
B75-

B88-

B96-

B9B -

B 100 -

B 105 -

B 10B -

Application. (DoD adopted)
Standard Specification for Castings, Iron-Chromium- ‘
Nickel, Corrosion Resistant, for Severe Senice. (DoD
adopted)
Standard Specification for”Hard-Drawn Copper Wire .“(DoD
adopted)
Standard Specification for Medium-Hard-Draw Copper
Wire.
Standard Specification for Soft or Annealed Copper
Wire. (OOD adopted)
Standard Specification for Free-Cutting Brass Rod, Bar
and ShaDes for Use in Screw Machines. (DoD adopted)
Standard” Specification for
Shapes . (DoD adopted)
Standard Specification for
and Turntables.
Standard Specification for
Castings. (DoD adopted)
Standard Specification for
Form. (DOD adopted)
Standard Suecificacion for

Naval Brass Rod, Bar” and

Bronze Castings for Bridges

Aluminum-Alloy Sand

Copper-Base Alloys in Ingot

Seamless Copper Pipe ,
Standard Sizes. (DoD adopted)
Standard Specification for Soft Rectangular and Square
Bare Copper. Wire for Electrical Conductors.
Standard Specification for Steam or Valve Bronze
Castings. (DoD adopted)
Standard Specification for Composition Bronze or Ounce
Metal Castings. (DoD adopted)
Standard Specification for Seamless Copper Tube, Bright
Annealed. (DoD adopted)
Standard Specification for Rol Led Zinc.
Standard Specification for Seamless Copper Tube. (DoD
adopted)
Standard Specification for Seamless Copper Water Tube.
(DoD adopted)

Standard Specification for Copper-Silicon Alloy Plate ,
Sheet, Strip, and Rolled Bar for General Purposes and
Pressure Vessels.
Standard Specification for Copper-Silicon Alloy Rod,
Bar, and Shapes (DoD adopted)
Standard Specification for Rolled Copper-Alloy Bearing
and Expansion Places and Sheets for Bridge and ocher
Structural Uses.
Standard Specification for Hard-Drawn Copper Alloy
Wires for Electric Conductors
Standard Specification for Aluminum Alloy Permanent
Mold Castings. (DOD adopted)

10
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ASTM (Continued).—–...
B 111 -

B 122 -

B 126 -

B 127 -

B 133 -

B 138 -

B 168 -

B 150 -

B 151 -

B 152 -

B 163 -

B 16b -

B 166 -

B 168 -

B 171 ‘-

B 176 -
B 187 -

B 188 -

B 193 -

B 206 -

B 209 -

Standard Specification for Copper and Copper-Alloy
Seamless Condenser Tubes and Ferrule Stock. (DoD
adopted)
Standard Specification for Copper-Nickel-Tin Alloy, ‘“
Copper-Nickel-Zinc Alloy (Nickel Silver) , and Copper
Nickel Alloy Plate, Sheet, Strip, and Rolled Bar. (DoD
adopted)
Standard Specification for Copper and Copper Alloy
Forging Rod, Bar, and Shapes. (DoD adopted)

Standard Specification for Nickel-Copper Alloy (UNS
NOfAOO) Plate, Sheet, and Strip. (DoD adopted)
Standard Specification for Copper Rod, Bar, and Shapes.
(DoD adopted)

Standard Specification for Manganese Bronze Rod, Bar,
and Shapes. (DoD adopted)
Standard Specification for Aluminum- B’ronze Sand
Cast Lngs.
Standard Specification for Aluminum Bronze Rod, Bar,
and Shapes. (DoD adopted)

Standard Specification for Copper-Nickel -Zinc Alloy
(Nickel Silver) and Copper-Nickel Rod and Bar. (DoD
adopted)

Standard Specification for Copper Sheet, Strip, Place,
and Rolled Bar. (OOD adopted)
Stanclard Specification for Seamless Nickel and Nickel
Alloy Condenser and Heat- Exchanger Tubes. (DoD
adopted)

Standard Specification for Nickel-Copper Alloy Rod,
Bar, and Wire. (DoD adopted)
Standard Specification for Nickel-Chromium- Iron Alloy
(UNS N06600-N06690) Rod, Bar, and Wire. (DoD adopted)

Standard Specif icacion for Nickel -Chromium- Iron Alloy
(UNS N06600-N06690) Plate, Sheet, and Strip. (DoD
adopted)

Standard Specification for Copper-Alloy Plate and
Sheet for Pressure Vessels, Condensers, and Heat
Exchangers

Standard Specification for Copper Alloy Die Castings
Standard Specification for Copper Bus Bar, Rod and
Shapes. (DoD adopted)’
Standard Specification for Seamless Copper Bus Pipe and
Tube. (DoD adopted)
Standard Test Method for Resistivity of Electrical
Conductor Materials. (DoD adopted)
Standard Specification for Copper-Nickel-Zinc Alloy
(Nickel Silver) Wire and Copper-Nickel Alloy Wire.
(DoD adopted)

Standard Specification fo~ Aluminum and Alumin~-AllOy
Sheet and Plate (DoD adopted)

11
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ASTM (Continued)
B 210 - Standard Specification for Aluminum and Alumirium-Alloy

Drawn Seamless Tubes . (DoD adopted)
B 211 - Standard Specification for Aluminum and Aluminum-Alloy

Bar, Rod, and Wire. (DoD adopted)
.

B 221 - Standard Specification for Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Shapes, and Tubes. (DoD
adopted)

B 230 - Standard Specificaiton for Aluminum 1350-H19 Wire for
Electrical Purposes. (DoD adopted)

B 231 - Standard Specification for Concentric-Lay-Stranded
Aluminum 1350 Conductors. (DoO adopted)

B 233 - Standard Specification for Aluminum 1350 Drawing Stock
for Electrical Purposes.

B 234 - Standard Specification for Aluminum end Aluminum-Alloy
Drawn Seamless Tubes for Condensers and Heat
Exchangers.

B 236 - Standard Specification for Aluminum Bars for Electrical
Purposes (Bus Bars) . (DoD adopted)

B 241 - Standard Specification for Aluminum and Aluminum-Alloy
Seamless Pipe and Seamless Extruded Tube (DoD
adopted)

B 246 - Standard Specification for Tinned Hard-Drawn and
Medium- Hard -Dravn Copper Wire for Electrical Purposes
(DoD adopted)

B 247 - Standard Specification for Aluminum and Aluminum-Alloy
Die Forgings, Hand Forgings, and Rolled Ring Forgings.
(DoD adopted)

B 265 - Standard Specification for Titanium and Titanium Alloy
Scrip, Sheet, and Plate.

B 271 - Standard Specification for Copper-Base Alloy
Centrifugal Castings

B 272 - Standard Specification for Copper Flat Products with
Finished (Rolled or Drawn) Edges (Flat Wire and
Strip) (DoO adopted)

B 280 - Standard Specification for Seamless Copper Tube for Air
Conditioning and Refrigeration Field Service (DoD
adopted)

B 2B3 - Standard Specification for Copper and Copper Alloy Die
Forgings (Hot-Pressed) (DOD adopted)

B 29B - Standard Specification for Silver-Coated Soft or
Annealed Copper Wire. (DoD adopted)

B 302 - Standard Specification for Threadless Copper Pipe
B 306 - Standard Specification for Copper Drainage Tube (DWV)

(DoO adopted)
B 308 - Standard Specification for Aluminum Alloy 6061-T6

Standard Structural Shapes , Rolled or extruded. (DoD
adopted)

B 313 - Standard Specification for Aluminum and Aluminum Alloy
Round Welded Tubes (DoD adopted)

12
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ASTM (Continued)
B 315 -

B 316 -

B 324 -

B 337 -

B 33B -

B 345 -

B 368 -

B 355 -

B 359 -

B 361 -

B 366 -

B 367 -

B 372 -

B 373 -

B 379 -

B 3B1 -

B 395 -

B’396 -

B 397 -

B L04 -

Standard Specification for Seamless Copper Alloy Pipe
and Tube. (DoD adopted)
Standard Specification for Aluminum and Aluminum Alloy
Rivet and Cold Heading Wire and Rods. (UOO adopted)-”
Standard Specification for Aluminum Rectangular and
Square Wire for Electrical Purposes.
Standard Specification for Seamless and Welded Titanium
and Titanium. Alloy Pipe. (DoD adopted)
Standard Specification for Seamless and Welded Titanium
and Titanium Alloy Tubes for Condensers and Heat
Exchangers. (DoD adopted)

Standard Specification for Aluminum and Aluminum Alloy
Seamless Pipe and Seamless. Extruded Tube for Gas and
Oil Transmission and Distribution Piping Systems.
(DoD adopted)

Standard Specification for Titanium and Titanium Alloy
Bars and Billets.
Standard Specification for Nickel-Coated Soft or
Annealed Copper Wire. (DoD adopted)
Standard Specification for Copper and Copper-Alloy
Seamless Condenser and Heat Exchanger Tubes with
Integral Fins.
Standard Specification for Factory-Made Wrought
Aluminum and Aluminum-Alloy Welding Fittings. (DoD
adopted)
Standard Specification for Factory-Made WrOughF Nickel
and Nickel Alloy Welding Fittings.
Standard Specification for Titanium and Ticanim Alloy
Gas tings.
Standard Specification for Seamless Copper and Copper-
Alloy Rectangular Waveguide Tube.
Standard Specification for Aluminum Foil for
Capacitors. (DoD adopted)
Standard Specification for Phosphorized Coppers -
Refinery Shapes .
Standard Specification for Titanium and Titanium Alloy
Forgings.

Standard Specification for U-Bend Seamless Copper and
Copper Alloy Heat Exchanger and Condenser Tubes. (OOD
adopted)
Standard Specification for Aluminum Alloy 5005-H19 Wire
for Electrical Purposes.

Standard Specification for Concentric-Lay-Stranded
Aluminum Alloy 5005 -H19 Conductors. (DoD adopted)

Standard Specification for Aluminum and Alwinum. AllOy
Seamless Condenser and Heat -Exchanger Tubes with
Integral Fins

13
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ASTM (Continued)
B 423 - Standard Specification for Nickel- Iron- Chromi&-

Molybdenum-Copper Alloy (UNS N08825 and N08221)

B 424 -

B 425 -

B 429 -

B 443 -

B 444 -

B 446 -

B 447 -

B 451 -

B bbb -

B 467 -
B 483 -

B 491 -

B 505 -

B 511 -

B 512 -

B 516 -

B 517 -

B 53L -

B 535 -

B 536 -

B 543

Se=less Pipe and Tube.
Standard Specification for Ni-Fe-Cr-Mo-Cu Alloy (UK”
N08825 and UNS N08221) Plate, Sheet, and Strip.
Standard Specification for Ni-Fe-Cr-!io-Cu Alloy (UNS
NOB825 and UNS N08221) Rod and Bar.
Standard Specification for Aluminum Alloy Extmded
Structural Pipe and Tube. (DoD adopted)

Standard Specification for NickeL -Chromium-Molybdenum-
Columbium Alloy (UNS N06625) Plate, Sheet, and Strip.
Standard Specification for Nickel -Chromium-Molybdenum-
Columbium Alloy (UNS N06625) Pipe and Tube.
Standard Specification for Nickel-Chromium Molybdenum-
Columbium Alloy (UNS N06625) Rod and Bar.
Standard Specification for Welded Copper Tube. (DoD
adopted)

Standard Specification for Copper Foil, Strip, and
Sheet for Printed Circuics and Carrier Tapes.
Standard Specification for Seamless Copper-Nickel Pipe
and Tube.
Standard Specification for Welded Copper-Nickel Pipe.
Standard Specification for Aluminum and Aluminum Alloy
Drawn Tubes for General Purpose Applications. (DoD
adopted)
Standard Specification for Aluminum and Aluminum-Alloy
Extruded Round Tubes for Ceneral Purpose Applications
(DoD adopted)

Standard Specification for Copper-Base Alloy Continuous
Castings.

Standard Specification for Nickel -Iron-Chromium-Silicon
Alloy Bars and Shapes.
Standard Specification for Nickel -Chromium- Silicon
ALloy (UNS N08330) Billets and Bars
Standard Specification for Welded Nickel -Chromium Iron
Alloy (UNS N06600) Tubes.
Standard Specification for Welded Nickel-Chromium- Iron
Alloy (UNS N06600) Pipe.
Standard Specification for Aluminum-Alloy 5005 Drawing
Stock for Electrical Purposes.
Standard Specification for Nickel-Iron Chromium-Silicon
AllOyS (UNS N08330 and UNS NOB332) Seamless Pipe.
Standard Specification for Nickel -Iron-Chromium-Silicon
Alloys (UNS N08330 and N08332) Plate, Sheet, and
Scrip.

Standard Specification for Welded Copper and Copper
Alloy Heat Exchanger Tube. (DoD adopted)

14
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ASTM (Continued)
B 546 - Standard Specification for Electric Fusion-WeIded Ni -

Fe-Cr-S, Alloys (UNS N08330 and UNS N08332) Pipe. (DoD

B 547 -

B 548 -

adopted)
Standard Specification for Aluminum and Aluminum-Allk.y
Formed and Arc -Welded Round Tube. (DoD adopted)

Standard f4ethod and Specification for Ultrasonic
Inspection of Aluminum-Alloy Plate fOr Pressure

B 552 -

B 566 -

B 584 -

B 592 -

B 609 -

B 632 -

B 637 -

B 670 -

B 70& -

B 705 -

B 710 -

E 527, -

F68 -

F96 -

F 467 -

F 468 -

Vessels .
Standard Specification for Seamless and Welded
Copper/Nickel Tubes for Water Desalting Plants.
Standard Specification for Nickel Alloy Forgings. (DoD
adopted)
Standard Specification for Copper Alloy Sand Castings
for General Applications. (DoD adopted)

Standard Specification for Copper-Zinc -Aluminum-Cobalt
or Nickel-Alloy Plate, Sheet, Strip, and Rolled Bar.
Standard Specification for Aluminum 1350 Round Wire ,
Annealed and Intermediate Tempers, for Electrical
Purposes. (DoD adopted)

Standard Specification for Aluminum-Alloy Rolled Tread
Plate. (DOD adopted)
Standard Specification for Precipitation-Hardening
Nickel Alloy Bars , Forgings, and Forging Stock for
High-Temperature Service.

Standard Specification for Precipitation-Hardening
Nickel Alloy (UNS N07718) Plate, Sheet, and Strip for
High-Temperature Service.
Standard Specification for Nickel-Alloy (UNS N06625 and
N08825) Welded Tube.
Standard Specification for Nickel-Alloy (UNS N06625 and
N08825) Welded Pipe.
Standard Specification for Nickel -Iron-Chromium-Silicon
Alloy Welded Pipe.
Standard Practice for Numbering Metals and Alloys
(UNs) . (DoD adopted)

Standard Specification for Oxygen-Free Copper in
Wrought Forms for Electron De~ices .
Standard Specification for Electronic
Copper and Nickel in ,Wrought Forms.
Standard Specification for Nonferrous
Use. (DoO adopted)
Standard Specification for Nonferrous
Screws, and Studs for General Use.

Grade Alloys of

Nuts for General

Bolts, Hex Cap

American Societyfor coDies should be addressed to the(Application
Testing and Materials, 1916 Race Street, Philadelphia. pA 19103. )

for
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AMERICAN WELDING SOCIETY (AWS)
A5.8 - Metals, Brazing, Filter for.

A5. 16 - Specification for Titanium and Titanium Alloy
Bare Welding Rods and Electrodes.

(Application for copies should be addressed to the American Welding
Society, 550 N.W. LeJeune Rd. , P.O. Box 351040, Miami, FL 33135. )

(Non-Goverrunent standards and other publications are normally available
from the organizations that prepare or distribute the documents. These
documents also may be available in or through libraries or other informational
services. )

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein, the text of this document shall
take precedence. Nothing in this document, however, supersedes applicable
laws and regulations unless a specific exemption has been obtained.

3. DEFINITIONS

3.1 General. The general magnetic terms used in this handbook are
defined in DoO-STD-2141. The following definitions apply specifically co che
use of the terms in this handbook.

3 .1.1 Cold work. Cold work refers to the metalworking operations carried
out at or near room (ambient) temperature, resulting in plastic deformation of
the metal. It may be applied to most of the cocmom metals. Since, in mast
cases , no recovery occurs at this temperature, the properties of the metal are
altered in che direction of increasing strength and brittleness throughout the
working process Depending upon the chemical composition of the metal and the
heat treatment used, the magnetic permeability of the metal ❑ay increase
significantly through cold-working. Consequently, a nonmagnetic metal with no
cold-work may become magnetic after cold-working.

3.1.1.1 Percenc cold work. Percent cold work refers CO the percentage
reduction in metal thickness when cold worked.

3.1.2 Normal mametic permeability. Normal magnetic permeability refers
to the relative magnetic permeability of a ❑etal subjected to a field strength
equal to the earth’ s magnetic field (approximately 50,000 nanotesla) Unless
otherwise specified, all normal magnetic permeabilities are measured at room
temperature (approximately 24 degrees Celsius (“C)).

3.1.3 Other mamecic permeability. Other magnetic permeability refers
to a value of magnetic permeability obtained at a magnetic field strength
greater than chac due co the earth’s field. As a general rule, if the
permeability is measured at a field strength greater than 50,000 nanotesla
then the ocher permeability will be greater than the normal permeability.

16
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3.1.4 ~ ied umberi Svst S)-. UNS refers to an alphanumeric

code established by the American Society for Testing and Materials and the
Society of Automotive Engineers (see ASTM E 527) used Co identify metals and
alloys. The alphanumeric code is a simple expansion of the former standard
designation system by the addition of a prefix (letter) and”a suffix ‘“
(numerals) . The prefix of the code is a letter that identifies the family of
metals and alloys to which the sample belongs. fie suffix is a numeric code .

that Ldentif ies the individual alloy within a family.

3.1.5 Acronvm s. Acronyms used in the handbook are defined as follows:

AA- Aluminum Association
Ans - Aerospace Material Specification
ASTM - American Society for Testing and Materials
DTRC - David Taylor Research Center
EES - Engineering Experiment Station (now DTRC-Annapolis)
IACS - International Annealed Copper Standard
SAE - Society of Automotive Engineers

3.1.6 Atomic svmbols. Atomic symbols used in defining the chemical
composition of the various materials are as follows:

Ag - silver
Al - aluminum
As - arsenic
B - boron
Bi - bismuth
c- carbon
Cd - cadmium
Co - cobalt
Cr - chromium
Cu - copper
Fe - iron
Ga - gallium
H - hydrogen
Hg - mercury
Mg - ❑agnesium
Mn - manganese
Mo - molybdenum
N - nitrogen

Nb - niobium (columbium)
Ni - nickel
o - oxygen
P - phosphorus
Pb - lead
Pd - palladium
s - sulphur
Sb - antimony
Se - selenium
Si - silicon
Sn - tin
Ta - tantalum
Te - tellurium
Ti - titanium
v- vanadium
u - tungsten
Zn - zinc
Zr . zirconium

3.1.7 Column headin!zs in tables I throueh IX. Column headings in tables

I through IX are as follows:

(a,)~ ame - the common name(s) by which the
material is generally known.

(b) Commercial designation - the official”
designation(s) used by industry and Government.

(c) UNS No. - the unified numbering system code
identifier (see 3.1.6)
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4.1

4.1

(d)

(e)

(f)

(.s)

(h)

(i)

(j)

141L-HDBK-270A(sH)

Chemical comuositi on - the chemical composition

of the material according to referenced
Government and/or commercial specifications.

SDecifi cations -

(1) Governn ent - federal and military
specifications covering the material.

(2) commercial - technical society
specifications covering the material.

Percent cold-work - the amount (in percent) of
cold-working applied to the material (see 3.1.1
and 3.1.1.1). If unknown, the abbreviation
“UNX- is used.

Maenetic Permeability -

(1)

(2)

l@IEI. - the normal relative magnetic
permeability (see 3.1. 2) , in dimensionless
numbers , associated with the amount of
cold-work in (f) above.

- - other relative magnetic
permeability (see 3.1. 3); in dimensionless
numbers, associated with the amount of
cold-work in (f) above.

Electrical conductivity - the electrical
conductivity in percent of the international
annealed coppeF standard (IACS ), relative to the
amount of cold-work in (f) above.

Data sources - the sources of magnetic and electrical data
are identified by an alphanumeric code. The alphabetical
notation, in parentheses, identifies the type of data:
(e) for electrical data; (m) for ❑agnetic data. The
numeric notation refers to the source of the data, which
is identified in table X by a corresponding numeric entry
For example, 2(e) identifies the type of data as
electrical and the data source as the entry corresponding
to number ‘2” in table X. The absence of a parenthetical
expression after a number indicates chat the data source
supplied both the electrical and magnetic data.

Remarks.

GENERAL REQUIREMENTS

Metals

1 Chemical comcmsition. The chemical compositions shovn in the
tables conform co the referenced Government specifications The comuosicion
may vary slightly from those in che commercial specifications and Cover nmen~
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where multiple listings are shown. When no Government

are listed, the composition is the referenced conimercial

4.1.2 ~a et c e eabEII i u rm ilitv and electrical conductivity. The relative

magnetic permeability and electrical conductivity for a given metal or alloy
will vary depending upon the mechanical and heat treatments to which it is
subjected. Even though some of these treatments are identified, the magnetic -
permeabilities and electrical conductivities listed are to be considered as
being typical for the metal or alloy. For some metals and alloys , multiple
sees of data for percentages of cold-working are provided to illustrate the
relative effects that the different cold-working operations have on the
❑agnetic permeability of the ❑etal when subjected to different heat
treatments.

5. DETAILED REQUIREMENTS

5.1 Aluminum allovs. Table I contains the technical data and
information on aluminum alloys. Further data and information on aluminum
alloys may be found in MIL-HDBK- 694.

5.2 CODDer allovs. Table 11 contains technical data and information on
copper alloys. Further data and information on copper alloys may be found in
MIL-HDBK-698.

5.3 Nickel allovs. Table 111 contains technical data and information on

nickel alloys. The ferromagnetic properties of nickel alloys are highly
susceptible to change due to variations in chemical composition or to
mechanical and heat treatments

5.4 Titanium allovs. Table IV contains technical data and information
on titanium alloys .

5.5 Miscellaneous metals. Table V contains technical data and
information on miscellaneous metals.

5.6 Iron allovs.

5.6.1 Corrosion resistant (stainless) steels.

5.6.1.1 Wroueht austenitic corrosion resiscanr steels . Table VI
contains technical data and information on wrought austenicic corrosion
resistant steels. Further data and information on wrought steel products may
be found in MIL-HDBK-723 and in MIL-STD-288 , which classifies wrought
austenitic steels. Where these steels are listed in table VI , their
classifications are noted.

5.6.1.2 Precivicacion hardenable corrosion resistant steels. Table VII
contains technical data and information on p.recipicacion hardenable corrosion
resis,cant steels.
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5.6.1.3 Cast austenitic corrosion resistant steels. Table VIII contains

technical data and information on cast austenitic corrosion resiStant steels,
cast irons and welds.

and
S.6.1.4 $ustenitic manganese steel~. Table IX contains technical data
information on auscenitic manganese steels.

6. NOTES

(This section contains information of a general or explanatory nature
that may be helpful, but is not mandatory. )

6.1 Intended use. The technical data and information contained herein
are intended to be used as a guideline relating to the effeccs of fabrication
methods on the magnetic permeability and electrical conductivity of materials

6.2 ~. When this handbook is used in acquisition, che

applicable issue of the DODISS must be cited in the solicitation (see z.1.1
and 2.2).

6.3 Sub ect te1 rm (kev word) 1 gistin
Aluminum alloy
Chemical composition
Copper alloy
Corrosion-resisting steel
Nickel alloy
Titanium alloy

6.6 Chances from urevious issue,
this revision to identify changes with
the extensiveness of the changes

Marginal notations are not used in
respect to the previous issue due to

Preparing activity:
Navy - SH
(Project 95GP-N012)
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TABLS I. Aluminum allovs.
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see footnotes at end of table
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TABLE 1. Aluminum allovs - Continued.

INS I chemical I specifications
cmpasiti. an

*r (percmt)lJ

+GOvernwmt

Al W.00 ❑in MIL-U-85
HIL-R-567k
HIL-u-6712
MIL-A-12545
HIL-E -15597
MIL- S-2G1W
M[L-c-26094
MIL-A-52174

I_!_
11145 c“ 0.05 w-A-1876

I@ 0.05
m 0.05
ri 0.03
Zn 0.03
Si + Fe 0.55

others
each 0.03

Al W.L5 min

)Ilw ‘Cu 0.006
Fe 0.006
c. 0.005
Hg 0.006
Mll 0.002
Si 0.006
Ti 0.002

Iv 0.002

?-

Zn 0.006
others
●ach 0.02

Al W.W mi(

91350 B 0.05
Cr 0.01
Cu 0.05
Fe 0.40
M. 0.01
Si 0.01

~:: ;.;50 .02

I
I

mmerci,(

;TM
I 2W
I 210
I 211
I 221
I 241
I 267
I 313
I 316
I 361
14s3
i 491
i 5L7

;TM
3 373

5TH
B 230
B 231
B 233
B 236
B 324
B 609

wcmt
:old-
mrk

0

0

0

0

lwnscic
pemmbi L i ty

Uor=
—
Ither
—

—

.

—

—

-
Electri- 1
cal cm- ;
titivity
(%1ACS)z/

59

61

65

61.8

7(e)

7(e)

7[e)

7[, )

marks

See footnotes ac end of table
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I

m.

I-lalte

Iuninum
[Cent )

Iunim.tn
nlloy,
waqht

Iunintm
B(1OY,
urought

iunintm
akloy,
wough!

,Juninu
alloy,
wough I

mrnercial

Iesignat iw

1350

!011

202f.

FSIL. HDBK-270A(SH)

TABLS 1. Aluminum allow - Continued.

i-si’imk==lnber (percel-it)ll

IT
others
each 0.03
rotal 0.10

Al W.50 -in

12011 Bi 0.20- 0.6 GU-A-225
Cu 5.0-6.0
Fe 0.7
Pb 0.20-0.6
Si 0.40
Zn 0.30

others
each 0.05
total 0.15

Al rem

+

Zn 0.25 M[L-A-22nl
others
each 0.05
total 0.15

Al rem

‘202’ 1; :;;,., ::::%

GU-A-250
pg 1.2-1.8 W-T-700
Mn 0.30- 0.9 HIL-F -5509
Si 0.50 MIL-R-567&
Zn 0.25 MIL-E-6E12

others MIL- T-150E9
●ach 0.05 HIL-F- 18280
total 0.15 HIL-T-50~

Al rem NIL-A-81596

hnnsrcial

;TM
I 210
I 211

15TH
n 209
B 210
8 211
s 221
B 261
B 267

ASTM
B 209
B 210
B 211
B 221
8 261
s 316
F I$d?
F 468

~
See footnotes at end of table.

23

rcmt
o(d-
ork

0

—
0

—
0

4-
Martic Elccsri -

Swmmbility Cak cOn-
*tivi y

Other
!(%IACS)JMom

—

—

—

—

39-45

:1

Lo-so

>

30-50
:1

>ta
w -$es_/

7(e)

—
l(e)

7(CI

7(e>

marks
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I
c-

nxlc

,luainu
●lloy,
wash (
(cult )

,[uni t-u
alloy,
wough I

(mirm
a(~oy,
“rough!

ltmimm
a(lc+’,
wrmh t

[cmrerci.1

6esimatio

20%

2048

2124

2218

MIL-HDBK-270A(sH)

TABLE 1. Aluminum Flllova - Continued.

#Is I Ut-ic.l I s~cific.tims lPQrcmtl fta~tic
c~itim

*r (percmt )U

+Govermenc

l-l
ml 0.10-0.40
Si 0.50
ri 0.10
m 0.25

others
each 0.05
total 0.15

Al rem

)2048 c. 2.8-3.8
Fe 0.20
nil 1.2-1.8
14n 0.20- 0.6
Si 0.15
Ti 0.10
Zn 0.25
others
●ach 0.05
total 0.15

Al rem

?2124 Cr 0.10 ci2-A-250
Cu 3..s-4.9
Fe 0.30
Hg 1.2-1.8
Ml-,,0.30-0.90
Si 0.20
Ti 0.15
m 0.23

others
each 0.05 I
Coral 0.15 I

IA( rem I

w
Hg 1.2-1.8
M“ 0.20
31i 1.7-2.3
Si 0.9
Zn 0.25

Iothers t
each 0.05
total 0.15

Al rem

cold- ps=abi 1 i ty
work

xncrcial MOI-9 Other

o

5TM o
3 209

II

~

5TH o
3 247

-1
Elect ri - Data
cat cm- scur -
ductivity ces~/
(XI ACS)z/

-i--

62 7(e)

See footnotes ac end of table
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Callnm

I-l&ne

,Ilnil-lu
d toy,
“mush

Cmrnercial

desiwuttiei

2219

2319

3003

Lois

&r

92219

92319

93003

MIL-HDBK-270A(SH)

TABLE 1. ~luminum allovs - Continued.

Chemica( I Soecificatinm

+

cwpsitim
(pmcmt)~

GOverment

Eu 5.8-6.8 00-A-250
Fe 0.30 W-A-367
us 0.02 00-A-430
m 0.20-0.40 MIL-A-22771

h 0.10-0.25
others
●ach 0.05
total 0.15

U rem

T

II 5.8-6.8
,e 0.30
4g 0.02
h 0.20-0.40
Si 0.20
ri 0.10-0.20
{ 0.05-0.15
Ln 0.10
rr 0.10-0.25
others
●ach 0.05
total 0.15

41 rem

; ;,:.,.5I:::g
;i 0.6 G-3-A-630
tn 0.10 w-1-Mo
others HIL-S-12875
each 0.05 t41L-E- 15597
total 0.15 MIL-A-52174

\l rem MIL-A-81596

.amtrcial

STM
0 2W
B 211
8 221
B 241
8 247
B 316

STM
s 209
8 210
B 211
B 221
B 234
B 241
B 247
B 313
B 316
n 345
B 604
B 603
B 691
B 547

-
ercmt
cold-
wrk

0

0

0

Magnst i c
peruenbiliry

Norm
—

Other
.

Electri-
cal cM -
titivity
(%IACS)~

20-4’4
6/

ata
mm-
esy

7(e)

7(, ]

7(.?)

.

marks

See footnotes at end of table.

25

Downloaded from http://www.everyspec.com



I

I

Canmn I

rlmle

Iuaitvm
SIloy,
urwgh c

,Iunit-dm
alloy,
urcwht

tluninin
alloy,
ur.mghl

himiru
alloy,
urough I

MIL-HDBK-270A(SH)

TABLE I. A~s - Continued.

cmnsrcial UNS chemical
ccqmsitim

esismtim rufkacr (pcrcsnt )1/

004 A93004 C“ 0.25
Fe 0.7
M.? 0.8-1.3
m 1 .0-1.5
Si 0.30
Zn 0.25

others
each 0.05
total 0.15

Al rm
I ,

;105 A93105 Cr 0.20
w 0.30
Fe 0.7
!49 0.20 -0..s
Hn 0.30-0.8
Si 0.6
Ti 0.10
Zn 0.60

_LE!
$032

others
each 0.05
total 0.15

Al rem

LOI.3 AW.0L3 c“ 0.30
Fe 0.8
Mg 0.05
M“ 0.05
si 4.5-6.0

I l;:::%
Iothers
I each 0.05

t.stat 0.1!
At rem

~,

I

Specificatims

.ermenc

0-A-367

.3-8- 655
111-u-6712
IIL-E-15597

mercial

TM
2W
221
313

;TM
12W

STM
3247

:rcmc

:oLd-
tork

0

0

0

0

MagWtic
pemeabi ( i ty

loin ther

Ekeccri -
ml cm-
titivity
(%IACS)ZI

36-&O
i/

L2

1
ICa
Nar-
!Sy

‘(e)

7(e)

7(e)

7(, )

I

See footnotes at end of cable
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FflL-HDBIC-270&(SH)

TABLE 1. &~win~ allOVs - COntiflued,

—
weal
:old-
mr k

marksEt.x2r{-
Cat cm-

dm iv{ ty
(zlAcs@

52

50

35

ta
w--
Sy

c-

raw

:mmercial

ksismdtim

+

.e9pmiti.an
percent }11

cove-t

r 0.10 C9-A-430
u 0.20 lllL-C-2@94
● 0.7
In 0.50- 1.1

the.
—

—

mwtrc ial al-m
—

“(e)

—

‘[e)

.
‘(e)

5TH
B 209
u 210
B Slb
B 396
B 397
B403
0 531

0Iuaimm
81Ioy,
urcue’ht

Iun{rlm
atloy,
wrought

tunirw
8[ IOy.
wqlh 1

mos mm

i 0.20
i 0.40
n 0.25 I

SW
8 209
‘2210
B 313
0433
B 547
B 548

0S050 tioso :. 0.10
:U 0.20
e 0.7
Ig 9.+-9.8
In 0.10
ii 0.40
k-l 0.25

I

others
●ach 0.0S

&
:,- 0.15 -0.3s m- A.225
:“ 0.10 QO-A-2S0
lg 2. Z-2,S OQ-A-G30
w 0.10 w-r- 700
* 0.10 MIL-5-12575
others HIL-G-1A016
each 0.05 M[L-C- 12015

;“:0”5 K::=

o95052

—
q505b

—

5TH
.s 209
8 210
8 211
8 2Z1
B 23c
8 241
8 313
8 316
s bo4
8 hos
B 347

5032

I
I — —

—

~
.-

:“ 0.10 MIL- R-56TG
Fe 0.60 MIL-If-&81&
qg 4.S-5.6 HIL-A -81596
w 0.05-0.201

z7-29
~/

?(e)

—

,S114
B 211
B 316

0

—

5056

Si 0.30
M 0.10 I
other I
each 0.05
COtal 0.15

~ See footnotes ac end of table.
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I

I

cc9nn0tl

Ianc

,Lminu
al Ioy,
urowh I

,Imfnc
al Loy,
“WAqhl

,tminu
alioy,
wowh

Ccmercint

dtaismticf

5083

5086

51s4

5182

flIL.HDBK-270A(SH)

TAJJU 1. ~ - COmcinUed.

ti

c~itim
*r (pwcem)v

Co.ermt

‘7$loa3 Cr 0.05-0.2s ce-h-204
Cu 0.10 OQ-A-250
Fe 0.40 W-A-347
H(J 4.0.6.9 MI1-P.25W3
M 0.40- 1.0 MI1-A-45ZZ5
Si O.GO MIL-A46027

M
wed Cr 0.05.0.2S 00-A-200

Cu 0.10 w.a-2so
Fe 0.50 W.1-700
M9 3.5.4.5 M[L-G-1.S014
Hn 0.20-0.7 MIL-s-26149
Si 0.40

l“”

MIL- C-26W4
Ti 0.15
z“ 0.2s

_liz!L_
95154 C, 0.15.0.3S H1l-c-i!60v4

c“ 0.10
Fe O.GO
#g 3.1-3.9
w 0.10
Si 0.25 ]
Ti 0.20
Zn 0.20

others Ieach0.05 I
total 0.15 I

AL rem

9s102 c, 0.10
Cu 0.15
Fe 0.35
M9 4.0-s.0

lHn 0.20.0.501
isi 0.20 ‘
,Ti 0.10

II

Emercid

,STM
B 209
8 210
s 221
s 241
B 247
B 345
B 361
8 547

ISTM
B 2W
B 210
s 221
B 241
B 313
9 345
B 341
B 547

ksTw
8209
0210
0211
azzl
a313
8361
05&7

rcent
old-
Ork

0

—
0

0

—
0

—

Xiii’iJ
—
0)-9
—

—

—

—

—

Other

Electri-
cal cQl-
dctivity
(%lACS)~/

29

31

32

31

It*
mm-
!$~/

.
‘(e)

‘(?)

—
r(e)

—
r(c)

—

—
marks

—

—

—

—

—
See Eoocnoces ac end of table
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:-

nans

min.m
,1 Ioy,
,rougll t
:Cmt )

,minm
11loy,
tr~hl

;unit-u
Il[oy,
,rcugh,

luninu
B1Loy,
uroqh

Cannercial

designatim

51e2

5252

5256

5356

MIL-HDBK-270A(SH)

TABLS 1. Aluminum allovs - Continued.

Jns Chemical
c.mpuslttm

mbcr (psrcmt )U

T2. 0.25
others
e-h 0.05
total 0.15

AL rem

Mg 2.2-2.8
ml0.10
5(0.04.

others
each 0.03
total 0.10

Al ran

L
95256 Cr 0.15-0.3

Cu 0.05
Fe 0.60
Mg 3.1-3.9
Mn 0.01
Si 0.25
Ti 0.05
Zn 0.20

others
=ach 0.05
total 0.15

Al rem

Q5356 Cr 0.05-0.2
Cu 0.10
Fe 0.40
Hg 4.5-5.5
Mn 0.05-0.2
Si 0.25
Ti 0.06-0.2
Zn 0.10
others
each 0.05
total 0.15

Al rem

I

See footnotes at end of table.

J_

specificatims

,verrmmt

lL-s-241L9

mercial

STM
B 209

,5TH
B 209
8 261

!rcen
:old-
rnrk

—

—

0

0

0

Magnet i c
pwfreabi I i ty

Iom

,.

lther 7Electri-
cal cm-
titivi ty
(XI ACS)Z/

35

32

29

—
Ita
xx-
!sy

?(e)

—
7(e)

7(, )

marks
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Cmmwn Ccmnercial

nunc designation

,Imimn 5C.5L
alloy,
wcumh t

,Iuninun 5456
a(loy,
wowh t

~

\[minm 5L57
alloy,
wou9ht

--L
I(mirm.ml 5652
alloy, I
wrought

I

MIL-HDBK-270A(SH)

TABLE 1. Aluminum allovs - Continued.

m chemical
cmpsitlm

&r (percmt )~

I

+

?5L5L Cr 0.05-0.20
Cu 0.10
w 2.4-3.0
m 0.50- 1.0
Ti 0.20
2n 0.25

others
each 0.05
total 0.15

A\ r-

93456 Cr 0.03 -o.2c
Cu 0.10
Fe 0.40
Hg 4.7-5.5
wl 0.50- 1.0
Si 0.25
ri 0.20
Zn 0.25

i-

others
each 0.05
total 0.15

Al rem

95457 c“ 0.20
Fe 0.10
Mg 0.8-1.2
ml 0.15-0.45
.Si 0.02
Zn 0.03
Iothers

each 0.03
total 0.10

Al rm

95652 Cr 0.15-0.3:
c“ 0.04
M9 2.2-2.8
M“ 0.01

1’:::
●ach 0.05
roral 0.1S

Al rem

Specificatims

werrmmt

)-A-200
1-A-250

2-A-200
)-A-250
IL-G- 1SJ314
IL-s-24149
[L-P-25W5
IL- A-L5225
IL-A-46027
lL-A-&60s3

osmrcisl

ASTM
1209
0221
B234
E 241
0404
8 547.

Asm
E 209
0 210
B 221
E 261
B 247

ASTM
B 209

ASTM
B 209
8 241

wcmt
:old-
mrk

0

0

0

0

hsnet ic
perpssbility I

lot-m ther I
-

Electri-
cal Cm-
*tivity
(%lACS)l/

34

29

46

35

Ita
wr -
!s2/

—
7[=)

.
7(e)

7(C)

.

marks

See footnotes at end of table.
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I

cannOn

12une

lmit-u
●lloy,
uroushl

,Imiw
akloy,
wwh

ilminu
alloy,
w cwh

Mtn8rcial

designntia

6n61

6063

6066

F51L-HDBK-270A(SH)

TABLE 1. Aluminum aLlovs - Continued.

)6061 Cr 0.04-0.35 00-A-200
Cu 0.15-0.40 00-A-2Z5
Fe 0.7 04-A-250
Mg 0.8-1.2 W-A-367
m 0.15 00-A-430
Si 0.40-0.8 W-r-?oo
Ti 0.15 MIL-LI-85
Zn 0.25 ❑IL-F-3922

others HIL-T -7081
each 0.05 M1L-T-107W
total 0.15 MIL-A-12545

Al rem MIL-G-12014
MI L-F-18280
MIL-A-22nl
MIL-U-23351
MIL-F-39000

II

IT
96063 Cr 0.10 00-A-200

m 0.10 ❑IL-U-85
Fe 0.35 MI L- G-1SQ14
Mg 0.45-0.9 MI L-G-18015
m 0.10
si 0.20-0.6
Ti 0.10
Zn 0.10

others
●ach 0.05
total 0.15

Al rm

Mg 0.8-1.4
Mn 0.6-1.1
Pb 0.50
Si 0.9-1.8
Ti 0.20
Z“ 0.25

others
each 0.05

I Cota( 0.15
‘Al rem

,
!

InnErc ial

5TH
B 209
B 210
B 211
B234
E 241
B 267
B 308
B 313
B 316
B 345
B 361
B 404
B 429
E L83
E 547
s 632
F 667
F46.S

iSIM
s 210
B 221
B 2kl
u 3L5
B 361
B 629
B 403
B 491

mmt
:old-
mrk

0

0

0

1
Nom )ther

—

Lectci -
Bt cm-
xtivity
(%lACS)ZI

LO-47
g

50-58
~1

ta
ur-
W

—
(e)

—

‘(e)

nwks

—

I See footnotes at end of table
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IIIL-HDBK-270A(SH)

TABLS 1. Aluminum allovs - Continued.

, 1
:- Ccmnarcial UNS chemical Specificatims ‘ercmt Magnet ic Electri - ~ata $cmrks I

cwsitim cold- pemmbi I ity

m
~

Ca( cm- Our -

desigmtion r!mt.er (percmt )1/ mrk titivity eslf
Governnmt Cmnwcial Nom Other (%1Acs)z/ ,,

Iur.it-m 6070 A9W70 Cr 0.10 M[L-A-12W5 ASTM o u I 7(e)

,Iloy, m 0.15-0.40 M!L-A-66104 B 345
.rc+@h t Fe 0.50

M9 0.50- 1.2
Mrl 0.4-1.0 I “1
Si 1.0-1.7
Ti 0.15 Ill
Zn 0.25

others Ill
each 0.05
tota( 0.15 Ill

At ,= II

Iunimm 6151
I

A96151 Cr 0.15-0.35 QQ-A-367 o 42-56

alloy. ml 0.35 MIL-C -103.97 q I7(=’I I
wcugh t Fe 1.0 MIL- A-2zml 1“ I

Hg 0.45-0.8
M. 0.20
Si 0.6-1.2 ill
Ti 0.15 II
Zn 0.25

others
each O.O5 I. iiitota[0.15 II
Al rem [{

,Sminm 7005 A97005 Cr 0.06-0.2 0 ASTM o 35-L3 7(6.)

alloy, Cu 0.10 B 221 if I I
wough t Fe 0.60

lq 1.0-2.0
M 0.20- 0.7 ill
Si 0.35
li 0.01-0.0 b

II

Zn 6.0-5.0
othws [[i ii
each 0.05
totai 0.15 111111

Al rem

i(unitnm 7050
alloy,

,A97050 l; ;;~26
,00-’-’30 A;’:,, 0 , ~ ~ 39-’:, ~ 7(’) ~

“rough t
Mg 1.9-2.6

~ lU:!6.7

‘,

I
I

’11
m 0.10 II

ii ii
~~ ‘~ 1~~~~~

See footnotes at end of table
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241L-HDBK-270A(SH)

TABLS 1. Aluminum allovs - Continued.

11us chemical
cqitim

*r (percmt )U 7rcmtold-
ork

Ha@-let ic
permmbi 1i ty

:mnmrcial

ksignaticf

Electri-
cal cm-
titivity
(XI ACS)D

ta
ur-
631

Specificatiam:mmxl

neme
Mntrcisl

—
werrmmt Orm

—

F
zr 0.08-0.15

others
each 0.05
total 0.15

Al r-

‘7072 Cu 0.10
Mg 0.10
ml 0.10
m 0.8-1.3

others
each 0.05
total 0.15

Al ren

Iumit-un
1I1OV,
mwght
:Cmt)

U50

—
o 60 (e)

‘(e)

,STM
B Z09
8 221
8234
B 241
B 313
B 345
B 404
E 567

v2TM
B 267

[unit-run
,Iloy,
,r~h t

lmirw
.aIloy,
w.ught

,072

I

I
17173cr 0.18-0.2[

c“ 1.2-2.0
Fe0.20
me 2.1-2.9
m 0.10
Si0.15
li0.10
2n5.1-6.1
others
each0.05
total0.15
Al rem

?71.75Cr0.18-0.2!
Cu 1.2-1.9
Fe0.12
mg 1.9-2.6
WI 0.06
$i0.10
Ii0.06

on 75

—
‘(e)

—

0.kunirnn
al[oy,
wought

?675

zn 5.2-6. Z
others
●ach 0.05
total 0.15

I

I
I
,

Unless othervise indicated, values show-n are maximum “permitted.

perce”c IACS calculated on a volume basis in accordance with ASTM B 193

from data provided in the indicaced data sources.
See 3.1.7(i) for explanation of code.
Conductivity depends on temper.
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I
MIL-HDBK-270A(SH)

TABLS II. Couc.er allovs.
I

c0m8m Ccmnerci ●l UNS Chemical Spccificm ima Percent )lwnetic Elect ri - Data Remarks I
mqmsitim cold- pemmbi t i ty Cak cOn- sour-

m desimatim &r (percmt )U work &ctivi ty C@l
Govert-tnmt Cmnwc ial mom Other (%1ACS)~/

-r, OFE Cloloo si 0.0010 Oo-c-soz ASTM o 101
oxygm- W 0.0001

7(e) Iused in I
00-c-576 B1 Lws bars

free, Hg O.0001 QO-u-343 B2 and
●lee- 0 0.0010 MIL-U-85 B3
rrmic P 0.0003 MIL-U-3318 B 48 I %;s [

Pb 0.0010 HI L-U-2306E Bn
s 0.0018 B 133” Ii
se 0.0010 B 152
Te O.OQ1O a la7 I
Zn 0.0001 s 246
w 99. W rain B 272 IIB298

B 355 II
E 451
F62 1.1’

Om=r, OF XLP c103OO IPO.OO1-O .005 h41L-u-2306$ ASTM o
.a.ysen- C“ W.95 min 8 62
free, (Ag and P ea w i7(’)i“~~K
●xtra in-cl tied in 07s
0. *OS c“ ) B&S
phorus B 111

B 152 ,1
s 787
B 1=
B 280
B 302 iiB306 1/B359
B 372
B 379 I I
B 395

If
II

n 647 II

,rass, SAE CA360 c36000 Fe 0.35 w-B-626 ASTM o 1.04
free Pb 2.5-3.7 alloy 360 B 16 I I 26 I :::; I
c.ct ing I 2. run alloy 360

C. 60.0-63. 0
II

~~, \ sAE ‘LU ]cL&oo ~;~ ;:: ‘aa:aa:g A;;l ~ ““c 1.004 ! .?6 ~ ;{g; ~

mirhib
i ted

\:::-1.o ,,,oyq ;;: I I ,
I

lcu59.0-62. 01
I
B 283 I I

alioy 464 II

I i IllIIII 1111 II
~{~~ l!

See footnotes at end of table.
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TABLE II. Comer all{

cc41mn-1c.armercialUNS chemical Specifications Percsnt
cqsitim cold-

na,ne designatlm fwt=r (percent )V wrk
Govemncnt Cmtnercial

Almirum SAE SA630 C63000 Al 9.0-11.0 00-C-450 ASTM o

brmze Fe 2.0-4.0 O@ C-bb5 B 124
l(n 1.5 HIL-B- 16166 B 150
Mi 4.0-S.5 alloy 630 B 171
Si 0.23 9 8 283
Sn 0.20 alloy 630
2n 0.30 $/
m 78.0 -85.0

High SAE CA655 c6S500 Fe 0.8 00-c-5Vl ASTM o

silicm h 0.50- 1.3 MIL-T-8231 B 96

bronze A Mi 0.6 ❑IL- E-2376S B 98
Pb 0.05 alloy 655 B 100
Si 2.8-3.8 ~1 B 105
m 1.5 n 124
●CU rem B 203

B 315
aiicry 655

51

)tanganes b SAE CA673 S67SO0 Al 0.25 00-B-728 ASTM o

bronze A Fe 0.8-2.0 alloy 673 B 124
Mn 0.05-0.50 n 138
Pb 0.20 B 2.93
Sn 0.50- 1.5
Zn rem
Cu 57.0 -60.0

Ic~~ i‘~’:AW ‘=OO!: ::?;:5s
ASTM o

B 592
alloy Ma

Pb 0.05
Zn 21.3 -24.1
At + Zn

I I

25.1 -27.1
c“ rem

(in-
cludes Ag)

Corer - SAE SA706 C70600 Fe 1.0-1.8 MIL-1-15005 ASTM o

“icket I
,:::; .

HIL-c-15726 8 111

90-10 Ml 9.0 11 0 MIL-T-16420 B 122
MIL-T-22214

1“

B 151
Zn 1.0 B 171
Cu W.5 .nin B 359

B 3%
B 402

1/ B L66

t

MOl-m

1.04

1.02

1.09

1.003

~ - Continued.

F

magnetic Elect ri - Oata
permeability cal con- sOur -

ductivity ces2/
other (%lACS)ZI

1.05 9 1[m)
Bt 15. L(e)
U/m

7.00 l(m)
L(e)

i.

26 I l(m)

I ~ ‘(’)

Ii

i‘6”6”’8”07i

+---+9.1 7(e)

i ~
I I

—.
marks I

I

c1
,c“

4
h((
name
e(emnrs
i“clt.ded
in Cu

./

I

I
—

See footnotes ac end of table.
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MIL-HDBK-270A(SH)

TAMS II. ~~ 2 - Continued.

MS Chmical Specificatim

—

ata
cat--
es~l

Rmrksrcmt
>ld-
>rk

maw
●rRel
—

om

c
i ty
—

ther

leccri -
●1 cm-
bctivity
XI ACS)ZI

6.5

4.6

15

c- Mmerc i.1

Icsigmtim

FR
c~itim

*r (pmcmt)v
Govet-nnmt

‘1OOO Fe 1.0
tin 1.0
Ni 19.0 -23.0
Pb 0.05
.2n 1.0
●CU W.5 ❑in

mnmcial

B 467
B 543
8 552

COwr -
nickel
90-10
(cmt)

cOmr-
nicke[
80-20

;AE CA706

o

0

UNK

o

—

—

1.00
t 15.

k-w

—

—

(m)
‘(e)

At{
named
●Lmencs
inc[cded
i“ C.
99.5
mi”

;AE CA71O tSTM
B 111
n 122
a 206
B 359
E 395
0466
B 667

Illoy 71(
>

WTM
E 111
B 122
B 151
B 171
s 359
B 395
B 402
8 466
B U?
B 543
8 552

Blioy 71’
~

ksTM
B 30
B 62
B 271
n 505
B 564

alloy S3
~

.e4-

.97

—It?1s00 Fe 0.40- 1.0 MIL-T-15005
Mn 1.0 HIL-c-15726
Ni 29.0 -33.0 HIL-T-16420
Pb 0.05 MIL-T-22214
Zn 1.0 ●lloy 715
‘c. W.50 ❑i 5/

,A(k
named
elemncs
inc(ud=
in C.
99.50
min

SAE CA715 l(m)
Kel

1(m
L(e

nickel
70-30

I I

ed 85-5-5-5 or
#1
c~sitiw
SAE CA836

I
93600 Al 0.005 00-C-3W

Fe 0.30 @2-c-525
Ni 1.0 HIL-C- 11866
P 0.05 MIL-C- 153L5
Pb 4.0-6.0 MIL-c-22087
s 0.08 HIL-C -22229
Sb 0.25 a([oy .936
Si 0.005 g
Sn 4.0-6.0
Zn 4.0-6.0
Cu S4. O-CM.O

83800 Al 0.005 M-C-390
Fe 0.30
Ni 1.0
P 0.03
Pb 5.0-7.0

IS 0.08

1.02

(ead~

led
brass,
Case,
(ead~

SAE CA838 ASTM
0 30
0 271
8 505
B 584

.((0” 83

1.0 15.0 7

See footnotes at end of table.
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TABLS II. _

I

Canmll

name

Ed
brass
Casr,
I ended
(cam )

emi-rec
brass ,
cast

eni - rec
brass ,
Cast

en..
brass ,
cast .
\ended

ellow
brass,
cast,
I eaded

:carnercial

iesigmti.n

ME cM38

;AE cA&L

w CAW.8

SAE CA854

SAE CA857

TINS Chemical
cqwsitim

*r (percmt)~

r Sb 0.25
Si 0.005
3n 3.3-b.2

-1-
Zn 5.0-8.0
Cu 82.0-33.

WOO Al 0.00S
Fe 0.40
Ni 1.0
P 0.02
Pb 6.0-8.0

4-
S O.oa
Sb 0.25
Si 0.005
Sn 2.3-3.5
Zn 7.0-10.0
C. 78.0-82.

Y.800 AL 0.005
Fe 0.40
Hi 1.0
P 0.02
Pb 5.5-7.0
s 0.08
Sb 0.25
Si 0.005
Sn 2.0-3.0
2n 13.0-17.
Cu no-77.

85700 At O.SJI
Fe 0.70

1$::::.1.5
Isi 0.05
s“ 0.50- 1.:
Zn 32. o-I.0,
C. 58. o-t4

specifications

werrment

a-c-390
9-c-525

0-c-390

O-C-390

O-C-390
:IL-c-15345

I
See footnotes at end of table.

:minercial

g

ASTM
B 30
B 271
B 505
0 584

alloy w
~,

ASTM
B 30
B 271
B 505
B 584

alloy w
4-,

ASTM
B 30
B 271
s 5aL

alloy 85
<,

ASTM
B 30
B 271
8 5e4

al Iov 85

dhYs’ - continued.

Crcml
cold-
wrk

0

0

0’

0

m
pm
—

Nom

1.0

1.0

1.0

1.0

,.

i--

tic Elect ri - Oata
ility ca1 con- sour -

titivity ceszl
Other, (%lACS)U

w
1.

16.6 7

19.6 /7

-i--i--
1 2,.0 \ 7

I

i d
I I

Immrks
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TABLE II. c PSIr al~ s - Continued.
~—

MIL-HDBK-270A(SH)

rCamvn Electri-
cal cc+l-
&ctivity
(%lACS)z/

22.0

7.5

WnarksCanncrc ial

designmior -1-
JNS Chanica(

c~sitiw
*r (percmt)~

Hal
pet-m
—

Ion!

:ic
itity

lther

1.09
c 15.’

U/m

1.10
it 15.

kA/

L-B-15894 ASTM o
s 30
B 176

●lloy 858
~1

1.0,(IW
>rass ,
:.st,
[●aded

Em!Jane
bronze

angane
bronze
cast

angan+
brmze

SAE CA858 35800 Al 0.50
As 0.05
Fe 0.50
mm0.25
Ni 0.50
P 0.01
Pb 1.5
s 0.05
Sb 0.05
si 0.25
Sn 1.5

lZn 31.0-41

SAE CA.%2
1 —

.96200 Ak 3.0-6.9 m-c-390 ASTM UNK
Fe 2.0-4.0 00-C-523 B 30
M“ 2.5-5.0 HIL-C-l l&-5 8 271
Ni 1.0 MIL-c-22087 B 505
Pb 0.20 MIL-c-22Z29 B 584
Sn 0.20 alloy a62 al 10Y 862

1.2

m 22.0 -28.0 kl %[
c“ 64.0 -66.0

J_.__!_
86300 IAL 5.0-7.5 00-C-390

Fe 2.0-6.0 59-C-523
M. 2.5-5. o MIL- C-n U
Ni 1.0 MIL-C-153f.5
Pb 0.20 MIL-c-22087
5. 0.20 MIL-C-22229
Zn 22.0 -28.0 ●lloy 863
C(I 60.0+5. O SI

ASTM 10 9

22

7

—

l(m)
L(e)

SAE CA&53

J
B 22
B 30
B 271
B 505
8 5B4

al~oy 863
51 —

1.’:S4500 A( 0.50- 1.5 i00+390
Fe 0. bO-2. O G-a-c-523
M. 0.10- 1.5 MIL-C-15345
Mi 1.0 htIL-c-220S7
Pb 0.60 MIL-c-22229
s“ 1.0 aL(oy .%55
m 36. O-f.2. O 6/
C“ 55.0 -60.0

i ASTM ‘ UN,
8 30
B 271
8 505
8 504

alloy e65
%/

SAE CA&5

{ ( —

‘87400 ~:; :::. I“:i::n,’
A~:o o

s12560 E 271
Zn 12.0 -16.0 B 504

I :::::’0.5 , “’”’87;
\Cu ?9.0 min \

6.7 1(In:
L(e:

;iiicor
brass

SAE CA874

—

See footnotes at end of table.
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T&m, c 71 C....-.3* .ll m”. . Cti”ri”,,,=. d
A-U . . . .-- ”... “..-r- -----------

,

CallTall ccmntrcial (JW chemical specifications Percent Magnet ic Electri - Data Remarks

mqmsitim cold- pemesbility Cal cm- sour -

r!am desisnstim -r (percmt)ll mrk &ctivity ces~f

Goverrmmt Camwclal Nom Other (XI ACS)&

in SAE SA903 C90300 Al 0.005 m-c-390 A3m UNK 1.004 12 1(m)

brmze Fe 0.20 00-C-525 n 30 &(e)

Mi 1.0 MI L-C-11A66 B 271 ‘.
P 0.03 M[L-C-15345 B 503 1-

Pb 0.30 MIL-C-22D87 8 5S4
s 0.05 MIL-c-22229 alloy 903
Sb 0.20 alloy 903 $/
SI 0.005 g
Srl 7.5-9.0
Zn 3.0-5.0
Cu S6. O-89. O i

mded WE CA922 C92200 Al 0.005 00-C-390 ASTM o 1.02

tin Fe 0.25 GU-C-525 B 30
brmze Ni 1.0 NIL-C-15345 B 61 ““3 IN i

P 0.005 MlL-E- 16541 B 271
Pb 1 .0-2.0 alloy 922 n 505 II

s 0.05 51 B 584
Sb 0.25 alloy 922
Si 0.005 51 I

Sn 5.5-6.5
Zn 3.0-5.0
Cu 64.0 -90.0 Ii

ickel - SAE CA947 C9’$700 Al 0.005 OU-C-390 ASTM o 1.00 1(m)

tin Fe 0.25 alloy 947 B 30 at 15.9

bronze HJl 0.20 n 505 w.
Ni 6.5-6.0 e 584
Pb 0.10 alloy 967
s 0.05 y
Sb 0.15 Ii
Si 0.005 II

Sn 6.5-6.0
zn 1.0-2.5
c“ 85.0 -89.0 il

icket - SAE cA96a c91.800 Al 0.005 OWC-390 ASTM o 1.00 I 12

tin Fe 0.25 O(LOY 948 s 30 at 15.9
bronze ml 0.20 n 50s kwm i ~~~~ i

Ni 4.5-6.0 B 5s4 II

P 0.05 alloy 948 I

Pb 0.03- 1.0 5/
s 0.05 ii
Sb 0.15 II

Si 0.00S
Sn 6.5-6.0
Zn 1.0-2.5 1’ II/ ,,”64.0.89.0 ,/] I /. ,~j,

, ! , , ,

See footnotes at end of table.
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I
:-

n&Te

,mitw.m
)rcmze

,uniru
>Fo”ze

lunim.r
aronze

kumit-u
wcwwe

:mmrc i ak

ksignmti~

AE CA952

AE CA954

;AE CA$57

;AE CA938

1
fi200 AL 8.5-9.5

Fe 2.5-4.0
Cu &5. O ❑in

others
totak 1.0

>5CO0 AL 10.0 -11.5
‘Fe 3.0-5.0
Mn 0.50
Ni 1.5
c“ 83.0

%Fiz
Ilii 1.;-3.0

t

others
totat 0.5

Cu 71.0 ❑in

9S800 &\ 8. S-9.5
Fe 3.5-6.5
H“ 0.8-1.5
Ni 4.0-5.0
Pb 0.03
Si 0.10

others

IC%!OO:.

TABLE II. G!2Q!22

Specificatimu

1-8-675
I-C-390
L-c-22229
Illoy 952

v

l-B-675
)-C-390
IL-C-15345
II(OY 954

51

)-C-390
II(OY 957

3-B-673
1-C-390
IL-C-15345
IL-B-24480
B{loy 958

~1

STM
B 30
B la
B 271
E 505
ILtoy 952

4J

,STM
B 30
B 142
B 271
B 505
Illoy 954

gl

,STH
B 30
B 148
IIloy 957

9

KTM
B 30
B 168
B 271
B 505

,I(oy 95[
$

ALU

1
,rcem
:old-
tork

0

+
LINK

-
0’

0

g - Continued.

1.19

—
1.15

1.22

1.22

lther

1.52
t 15. $
kAln

~ Unless orhecvise indicated, values shown are maximum permitted.

2/

I

Eiec.tri -
Cal cm-
titivity
(%IAcs)~/

11

13

3.1

7.1

Percenc IACS calculated on a volume basis in accordance with ASTM B 193
from data provided in the indicated data sources

See 3.1.7(i) for explanation of code.
Alloy number pertains co all specifications listed in heading.
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(m)
)(e)

l(m)
;(e)

—
l(m)
i(e)

1(ml
i(e)
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TABLS III. ~

ercml
cold-

&u?xs.
r m>ata Remarks

smr -
GSS31

I

L

l(m)
5(e)

7(e)I

i
-++7[e)

ii
10 as forget

anneaI ed
and

~ RR I

m:
8(e) I

ii

-L--d
10 Iatl s at I

115.9 kwrnl

Ii
age
hardened

~J

Maw
per!ae

Iom

stic
lity

)ther

Electri-
cal cm-

INS I ChcmicaL I SpecificatimsCcaaall

Nms

i---h
.xb7pm itim

her (ptrcmt)l/
Gwermtnt

U019 c 0.25 09-M-2M
cu 27.0 -31.0 c~it{m
Fe 2.50 D
Hn 1.50

xmercial
ductivity
(Xlacs)zl

iesigmtim work

o .02 2.72ickel
Luse
nstins

ickel -

C-r
•~ 10Y

ickel.
cwer
al 10Y

ickel -
cowr
alloy

ickel -
co~r
alloy

lickel -

i-?hmel

tt

s 0.015
Si 3.50-4.50
Ni 60.0 ❑in

Woo c 0.3 00-N-281
Cu rem HIL-T-1S68
Fe 2.50
ml 2.00
s 0.026
Si 0.50
Iii 63.00-70. 0

\STM
0 127
0 163
B 164
a 366
B S&

o

0

3.6Wtel Loo

—

blel 401 3.5

‘“0’k::: I

l--r
c. rein
Fe 0.75
M. 2.25
s 0.015
Si 0.25
Ni 40.0 -45.0

If.&O& Al 0.05
c 0.15
,“ rem
Fe 0.50
Hn 0.10
s 0.026
Si 0.10
!li 52.0 -57.0

0

0

0

0

20

,0047
t 15.9
kwm

.0017
t 15. $
U/m

3.5

—

16..9Mme[ R-f.05 3.63U05 ASTM
B lti

!-i_
Fe 2.5
Am 2.0
S 0.025

-0.060
Si 0.50
Ni 63.0 -70.0

05500 IAI 2.30-3.15 OQ-N-286

ikE
Itln 1.50
Is 0.01

1.001

1.001(

1.001

2.8

2.8

2.8

MOIWL K-SO(

See footnotes ac end of table.
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TABLE III. ~

Specifimtiom

E - Continued.d—
!rcm!
:old-
rnrk

Iwfmt i c
pemesbility

Elestri -
Cat cc+l-
titivity
(%lACS)z/

:annm

rlane

ckel -
:ww
,1 Loy
:cmt )

mmrcial

Iesignaticf

Ins chemical
ccqms itim

mbcr (pwcmt )P

Iata

;Our -
:es3/

marks

e
rd.med

● -
rdened

Othermwcial Iora

Tmel K-500 20

50
50

—
o

.0019

.Wlo

.0019

2.8

2.8
2.8

IT
15502 Al 2.50-3.50

c 0.10
Cu rem
Fe 2.00
Hn 1.50
s 0.010
Si 0.5
Ti 0.50

2.8 l(m)
i(e)

I-I 502

ncmel
l[[Oy 600

~

Ni 63.0 -70.0

06600 c 0.15 W-U-390
c, 14.00-

17.00
Cu 0.50
Fe 6.0Q-

10.00
M“ 1.00
s 0.015
Si 0.50
Ni 72.0

,5TH

B 163
B 164

B 16E
B 366
8 516
E 517
8 564

0 1.010

It 15. !
kwl

1.7 10

10

10

icke L-
wmiu
nl[oy

ISTM
B3t4
B 463
B 444
B f.46
n 704
n 705

0

—
o
0

1.000(
lt 15. !

1.6

Cr 20.0 -23.0 RN625
Fe 5.00 -23.0
M“ 0.05
HO 8.0-10.0
Nb 3.15-4.15
P 0.015
s 0.015

isi 0.50
,:: ;I I

1.001:
1.001

1.4
1.4 ged

Inconel
XI(OY 718

07718 IA( 0.20-0.80’
,: ::O&lx

Ico 1.00
,:cr;-21.o~

iSTM
B 637
8 670

],. rem I
ill. 0.35
IMO 2.80-3.30\
I“b 4.75-5.50,

See foocnoces at end of table.
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TAR117 TTT N{,-lral S1 lnve . Cnn*i”,,,=. d..-— . . . . . . . . .. . . . . . . .- ----------- .

c- Ccmnercial UNs Chemical specifications Percent )@nctic Elect ri - Data Remrks
ccqositicm cold- pemenbi(ity Cal cm- swr -

nalllc designation rwber (percmtly wrk ductivity ces~
Goverrmcnt Ccmnercial Nom other (ZIACS)Z/

,.

lickel - Irumel P 0.015
:hraaiun lJ((Oy 718 s 0.015
alloy Si 0.35
(cant ) Ti 0.65 -1.1S

Ni 50.0 -55.0

Iicket - AA-330 )/08330 c 0.0s ASTM o 1.02 16.9 7
irm. Cr 17.0 -20.0 8366
hrmiun Cu 1.00 8 511
al Ioy ❑. 2.00 B 512

Ni %.0-37.0 B 535
P 0.03 I 8556
Pb 0.005

1“
B 54.4 I

s 0.03 B 710
Si 0.75-1.50
Sn 0.025
Fe rem

icket - Inco[oy N0s.925 Al 0.2 ASTM o 1.005 1.6 10
hrmim alloy 825 c 0.05 B 163
aiioy

at 15.9
Cr 19.5 -23.5 B 42s kA/m
Cu 1.5-3.0 B 424
Fe rem B 625
m 1.0 B706
❑O 2.5-3.5 B 705
s 0.03

Si 0.5
Ti 0.6-1.2
Ni 38.0 -46.0

I I

II

1/ Unless othecvise indicated, values shown are maximum permitted.
~ Percent IACS calculated on”a volume basis in accordan~e with ASTM B 19’3

from data Drovided in the indicated data sources
3J See 3.1.7(ij for explanation of code.
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M.d

mm
cold-
wrk

0

narks

-

+

magnetic
pemmbi 1i ty FF2 i::-

titivity cesll
Mom Other (%lACS)z/

1.C4 1.00005 3.6 17
●t 1.6

U/m

cam8nlI

2ritmiun
U-l-
mllwed
grade 1

specificatlcq

ferment mercial
I ,

kH1-30 R50250 c 0.10
Fe 0.20

.-1-81556
,-1-81915

$TM
B 265
s 337
s 33s
0342
B 367
B 381
F 4d7
F 66-3
smde 1

~
t

Ti-35A I H 0.015
u 0.03
0 0.18
Ti rem

4.00

7

.00

;
.00

L- T-9W6
L-T-81556

STH
B 265
8 337
8 338
B 348
B 367
B 381
F 467
F 463
grade 2

;/

o 00005 i
t 1.6

W.

3.6 ‘7tmiun
n-
1kOwd
rade 2

A-40
RH!-40
Ti-50A

I

I

-

Ti rem

1-1-9046
L-T-81556

1-1-9046
L-1-WV.?
L-T-81556

ISTM
B 265
B 337
8 338
B 3L8
B 381
F 467
F 66.5
grade 3

4J

o 00005
,t 1.6

W.

,00005
at 1.6

W.

3.6tanim
“-
IIlow
lrade 3

A-55
RMI-55
Ti ’65A

I

i0700 IC 0.10 ISTM
B 265
B 348
B 367
B 381
F L67
F b6i3
grade I

</

o 1.0

—

tanim
“-
Illoyec
made C

A-70
RM1-70
Ti-73A

iFe 0.50
H 0.015
N 0.05
0 0.40
Iothers

each O. 1
t.ta L 0.6

Ti rem

I

I
See footnotes ac end of cable.
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TABLE IV. ~ - Conci ued.
.
9ta
nlr -

Bsy

emarksMagnet i c
pemeabi 1i ty

Ccmmm

I)Mle

wcm
cold-
mrk

—
0

Eiec,tri -
Cal con-
ductivity
(xlAcs )?/

Comerc i al

desigrw(o
.mnwcial

ASTM
B 265
s 337
Em
0342
8 367
B 381
grad+ 11

~1

Uom lther

1.00 .0000:
01 t.t

Wn

3.0 11I tania
I au
allov.x

i taniw
I 0.
alloy=

RM1-O.2Pd S2250 c 0.10
Fe 0.20
H 0.015
N 0.03
0 0.18
Pd 0.12-0.25
Ti rem

IT
52400 C 0.10

Fe 0.30
H 0.015
N 0.03
0 0.2s
Pd 0.12-0.25
Ti rem

ASTM
B 265
8 337
n 33a
B 348
B 367
B 381
F 467
F 468
grade 7

9

0

—
o

1.00

1.00

.00005
Bt 1.(
km

—
.0000:
Ot I.t

Iwo

3.0

2.5

11

.
7

.
r

1
I

I

I

I

I

I

IT
;4520 Al 4.0-6.0 ❑IL-T-9046

c 0.10 MIL-1-QO&7
Fe 0.50 MIL-T-81556
H 0.020 MI L-T-81915
M 0.05 MIL-F-83142
0 0.20
Sn 2.0-3.0

i tanim
alloy,
a 8((0)

itanim
at(oy,
i 8- 1-1

110 Al
W1 5Al -

2.55M

ASTM
B 265
E 348
E 367
8 381
grade 6

il

WI 8A(-
1MO-Iv

m 8116

W3
A5,16

o

—
o

—
0

0.9

1.00

1.00

-

.0000:
Bt l.t
U/m

—
.0000:
at 1.1
W(O

—

1.9 7

.

itaniu
alloy,
Ti-Wn

C-11OM 56080 ❑“ 8 MIL- T-90L6
Ti rem

icaniir
alloy,
Ti-6AL.
2Nb- 1TZ
lMO

AWS
A5.16

Ta 1
li rem

i-

See footnotes ac end of cable.

‘!$5I
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I
cc4mul

I
Ccmmrci a1

- \ &signatim

TTitanium C-120-AV
al 10Y,
Ti-6Al-
6V

MIL-HDBK-270A(SH)

TABLE IV. Btanium al10VS - Continued.

Titanim RM1-7A[4M(
Elkloy,
Ti-7Al -
4M0

R56401

( I 1 I

R56740 Al 7 MIL-T-904.6 o
MO 6 HIL-l -2.1556
Ti rem M[L-F-ES1L2

I Iloi’i i
ii I
II

J

Unless othewise indicated, values shown are maximum permitted.
Percent IACS calculated on a volume basis in accordance with ASTM B 193
from data provided in the indicated data sources

See 3.1.7(i) for explanation of code.
Alloy number pertains to all specifications listed in heading.
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MIL-HDBK-270A(SH)

--- . ,.,.=...-..”.! =“”= !.. =-” A=

C.nm.m Ccmnercia[ WS chemical Specific5ti0n9 Percmt Magnet i c Electri - D.w.s lRcnwks.
cwsitim co\d- pemee.t.i I i ty Cak cm- Sour -

nare designatim I-Mber (percmt )~ uork d.xtivity ces~l
coven-mm Ccmllwcial Mom Other (%1ACS)2/

cad GradeA L50050Pb W.90 ❑in 00-L-171 UMK 8.3 7(e) used in
[cad others

total 0.10
Lwrreries

and as
ba(lasi

inc, Ccmmrc ial 221210 Sd 0.005 ASTM (JNK 28 7(e)
pxe rot led tu 0.001 8 69

zinc Fe 0.010
Pd 0.05 I ‘
1. rem

I
inc Type Ill 232121 At 0.1-0.5 MIL-A- 18001 26

zim mcde cd o.025-
I 7(e) ‘icathndic

I prO-
0.15

Cu D.005
tecc ion

Fe 0.005
Pb 0.006

/. I

Si 0.125
2. RET

I /

I

/
II

I II II

~ Unless otherwise indicated, values show-n are maximt.impermitted.
I ~ Percent IACS calculated on a volume basis in accordance with ASTM B 193

from data provided in the indicated data source.
~ See 3.1.7(i) for explanation of code.
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MIL-HDBK-270A(SH)

“.. l,. r ,,7 ,,--. .-1.- -..-.--:-:- -- ..-,..:-- .-e .,------ .- .,.,.1.

Magnet ic
Prn?ability

1
Remarks ICannall

nullc

MS I chemical I Spscific.tima ~ercent

cold-
wrk

:Lectri -

:al cOrl-

kmivi ty
:XIACS)~l

lata

60.?

ces~,

—

2

—
2

—
2

—
2

Cmp.as itim
*r (psrcmt )~

l-lGoverrmmt

I

Imrmrcial ther
I

# at

15 .9kA/m
magneti ci
after
mderatel
cold-
..ark

I
see

‘“’”2 ~

# at
15 .9kA/rn
UW.et ic
after
heavy I
cold.
work

I

p 201

p 202

@ 205

20100 c 0.05 Oo-s-?td
Cr 16.0 -18.0 elms 201
m 5.50-7.50
N 0.25
Ni 3.50-5.50

UTM
A 412
A&

o
10
30
50
65

0
10
30
50
65

1.005
1.047
5.s8d
1.72
9.20

1.035
1.501
6.76
7.44
9.78

1.020
1.037
1.132
5.L93
3.404

1.002
1.002
1.021
1.226
1.707

2.1-2.5

2.0

hranim-
mmgmese
-nickel
stain[ess
steel

I

P O.odo
s 0.030
Si 1.04 II
Fe rm I
T20200 c 0.15

Cr 17.00 -19. N
m 7.50-10.00
N 0.25
Ni 6.00-6.00
P 0.060
s 0.030
Si 1.00

—

.004

. 00L

.Oof,
OoL

Chrmiun-
rJan9amsc
-nickel
stainless
steel

W-S-763
oo-s-7t4
class201

g

ISTM
A 316
A 612
A 473
A666

o
10
30
50
65

0
10
30
50
65

2.3-2.5

!.2-2.5I
see

‘“’”2~

=+
.[ 15.9 I
kA/m

I

hmnimr
manganese
-nickel
stainless
steel

20500 c 0.12-0.25
Cr 16.00 -1.S.00
M“ 14.00-15.50
N 0.32-0.60
Mi 1.00-1.75

1:::::

0
10
30
50
65

0
27
56
73

1.002
1.002
1.003
1.003
1,004

1.004
1. Oof,
1.004
1.004

?.2-2.3

2.1

I

I

See footnotes ac end of cable

Is.i I.00 i

Fe ran

4STM
A 1.S2
A 2C0
A 249
A 412
A 479
A 5.S0

hrmiun-
nickel-

itr.”ic5( 2091OIC 0.06 I
Cr

N
Nb
Mi
P
s
Si
v
Fe

20.50-
23.50
0.25
0.10-0.30
4.00-6.00
0.040
0.030

-moLyb-
dernm

stain [ess
steel

1.00
0.10-0.30
ran I
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MIL-HDBK-270A(SH)

TABLE VI Wrcwzht austenitic corrosion resistant steels - Continued.

Magnet ic
cmmeabiliw

c—

-

:atnmwcia[

Iksignati.a

UNS Chemical
cqwsitim

uiacr (percent )y

s~ificatims Et Rtri -
C.91 cOn-
clwtivity
(XI ACS)Z/

1.8

Data Remarks
cold-
wrk CCSJ

—

2

;wermet :amcrcia

ASTM
A 193
A 1%
A 276
A 479

dorm
—

1.003
1.004
1.007
I .010

Dther
-r;21s00 c 0.10

Cr 16.00-18.01
Mn 7.00-9.00
n 0.0s-0.18

:hrmiurr
nicke{ -
Uw-lganes
stainles
steel

‘itr.anic 6 0
23
50
n

tli 8.00-9.00
P 0.040
s 0.030
Si3.50-4.S0

*
:hranim-
0nngane9
-nickel
stainles
steel

hrmim-
ma”ganes
-nicket
stainles
steel

itrmic 41
(XM1O)

itrmic 4(
(XM1l)

ASTM
A 276
A 314
A 412
A 473
A 580

0
15
35
60

M

ickled

I .005
1.004
.005

1.010

.008

1.004
1.003
1.005
1.012

!l .02

1.006

2.L 2 Scher o
at 15. $
kA/rn

n at
39.7
w.
other“
at 15.9
kwm

Mn 8.00-10.00
N 0.1s-0.40
Ni 5.50-7.50
P 0.060
s 0.030
Si 1.00
Fel-em

r21904 c 0.04
Cr 19.00-21.50
m 8.00-10.00
N 0.15-0.40
Ni 5. S0-7.50
P 0.060
s 0.030
Si 1.00

Mm
A 276
A 316
A 412
A 4n
A 5S4

o
15
35
60

60

ckl&

.005

.004

.005

.010

. Ooa

1.004
1.003
1.005
1.012

:1.02

1.004

2.4 2 ,rher &
at 15.9
U/m

, ar
39.7
kwm
other P
at 15.9
MI.

L at
15.9kA/

Fe rem

hrmim-
rnanga”es
-nickel
stainies
stee[

itronic 32 26000 c O.oa
Cr 17.00-19.00
ml-, 11. s0-16 .50

isnl

A 240
A 269
A 269
A 312
A 412
A62E

o
10
20
30
60
50
M
70

1.0014
1.0013
1.0015
1.00IC
1.0015
1.0011
1.0012
1.000$

2.5 2

.

N 0.20-0.40
Ni 2.50-3.75
P 0.060

Fe rem

1 See footnotes at end of table.

I
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MIL-HDBK-270A(SH)

TABLS VI. Wrought austenitic corrosion resi stant steels - Continued

,
:OmrBm Cunnerci.1 km Cheuical specifications Percent Raswt ic Elect ri - Oaca Rnnar&

.xmpOsiticr, coLd- pemmbi L i w cal cm- sOIJr -
m designmim -r (percmt )U wrk *tivity ces3/

Governnmt Cmnsrcial Nom Other (%1ACS)ZI

mmim- )litrcmic 32 S26100c 0.15 ASTh o 1.009 1.009 7(00 other s
Inngarn?se Cr 16.50-19.50 A 530 70 1.018 1.018 at 15.9
.nickek Mn 11.50-14.00 U/m
stainless N 0.20-0.45
steel Ni 0.50-2.50

P 0.040
s 0.030 ‘1
Si 1.00
Fe ran I

wmiun- Type 301 S301OO c 0.15 00-s-764 ASTM o 1.011 1.7-2.5
nickel w 16.00-18.00 MIL-S-5059 A 167 10 1.015
stainless Mn 2.00 class 301 A in so 1.698 2 I ‘:&
5t.sel Iii 6.00-8.00 51 A 55L 50 5.721 after

P 0.045 A& 65 12.29.
s 0.030

moderate
I cO(d-

Si 1.00 0 1.036
Fe mm 10 1.717

30 16.05 2“2-2”5 [ i,:k
50 I 4.1.2
65

0.
1;:”:9 [1.9.2.6 i i

10 1:630 I I ‘21.2
30 17.85 I
50 37.89
65 40.77

,
hranim- T~ 302 S30200 C 0.15 w-s-763 ASTM o
nicket Cr 17.00-19.00 00-s-766 A 167 10
srai”less iR 2“2-2”51 2i”~k

IR :::.10.00
DCO-F- A 240 30

steel 2466916I A 276 I 5:520 I after
MIL-S-5059

I!i‘W Q u :
111.n I

MIL-S-7720
1::%~ 2.2.2., I i%

\Ferm I A Ln 10 II

II
A 47S 30
A 479 50
A 492 65 ‘ 1%1 ~ pj%.
A 493 II
A 511
A 554
A6&

I I’YI.2

II
l!

See footnotes at end of table.
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MIL-HDBK-270A(SH)

I

;-

Imllc

trcmium-
tickel
;tain less
;teel,
,0.
n?rlnea-
aility

manim-
~ickeh
5tainless
steel

hraniun-
nickel
5tein[ess
steel

TABLE VI. Wrouzhc austenitic corr0sion resistant steels - Continued.

kmnercial

siomstim

rpe303

rUNS Chunicai
czsitim

rdxr (percmt >~

;0260 c 0.15
Cr 16.0 -18.0
M 1.W
Mi 9.5-12.0
P 0.20-0.40
s 0.040
Si 1.00
Fe rem

10300 c 0.15
Cr 17.00-19.00
HI-l 2.00
Mo 0.60
Ni 8.00-10.00
P 0.20
s 0.15
Si 1.00
Fe ren

504001C O.w
Cr 18.00 -20.0[
M“ 2.00
Hi 8.00-10.50
P 0.045
s 0.030
Si 1.00
Fe rem

S*ifi cations

=@=

D-F-
6649/6

$-s-763
I-S-764
0-F-
466916
L-S-5059
L-1-5695
1-1-8506
L-T-8506
L-s-27419

Q

UTM
A 194
A 314
A 320
A 473
A 581
A 582

ASTM
A 167
A 182
A 193
A lW
A 213
A zf.O
A 249
A 269
A 270
A 271
A 276
A 312
A 313
A 31L
A 320
A 358
A 368
A 376
A Lov
A 430
A 6n
k 478
A 679
A 492
A 493
A 511
A 554
A 580

●rcent

cold-
wrk

UMK

0
LINK

0
10
30
50
65

0
10
30
50
65

Magmtic
permeability I

Om

.02

.01

.10

—

i

ther

1

4
1.0831
1.6381
L. 762
10.01
19.35

1.015
1.064
3.2351
8.480

14.41

E&ctri -
cal cm-
ddctivity
(%1ACS)2/

2.2-2.4

2.3-2.5

(m)

—
(m)

2

marks

t at
15. W.41t
magneti,
after
heavy
cnid-
wrk

ciass 1
MIL-STD

288

see
4.1.2

-

see footnotes at end of cable.
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i C-

FChrtmim-
nickel
stainlesz
steel

I-5L
Chraniun-

nickel
stain [es:
stee[

1-Chronim-

‘L
lChrmim-

nicke[
hem
resist in!

I stee(

I

MIL-HDBK-270A(SH)

TAB~ VI. Wrou~h t austenitic corrosion resist ant steels - Continued.

CCmmrcial

esigmtiw

ype305

m 308

ype 309

UMS I chemical I Smcificatim.s
c.mpos itim

ubcr (percent )~/
E-GOverment

I I

I

I I
30500 c 0.12 00-s-763

Cr 17.00-19.00 00-s-nd
H“ 2.00 class 305
Ni 10.00-13.00 y
P 0.0L5
s 0.030
S.i 1.00
Fe run

0.08
19.00-21.0,
2.00
10. 00-12. OI
0.065
0.030
1.CHI
rem

0.20
22.00 -24.0

, 2.00
12.00 .15.0
o.of.5
0.030
1.00

! rem

1-S-763
)-s-?bd
xl-F-
KL%916
:Iass 309

g

mmerc ial

A 632
A666
AbM

ASTM
A 167
4 240
A 249
A 276
A 313
A 316
A368
A 673
A 478
A 492
A 493
A 511
A 554
A 580

ASTM
A 167
A 276
A 31L
A 673
A 5J30

ASTM
A 167
A 269
A 276
A 312
A 314
A 358
A 1,03
A L09
a 673
A S11
A 554
A 580

;

~ercmt Magmcic
cold- pemee.bi Lity
work

Nom

0
10
30’,
50
65

+

0

-+ UNK 3.70

i

J__

)cher

1.002
1.003
1.004
1.00s
1.032

Electri-
cal cm-
titiviry
(%lACS)~

2.3

23.9

2.2

‘at.

,0”, -
:es~l

.

—
2

.
7

.
l(m)
2(e)

harks

nay be
slightly
nagnecic
nfter
?emy
cold -
mrk

See footnotes at end of table
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MIL-HDBK-270A(SH)

TABLE VI. u~ esistant eels - Continued.

Ccmmrcisl

—
UA’s

mber

magnet i c
pemeabitity

,
Data I Rmsris
sour -
cesil

Chealcal
cotpxirim

(psrcmt )1

spsciflcsclms IPercer Electri-
cal cOn-
dmtivi cy
(%IACS)U

t

cotd.
uork

mmsrcid

Km o
A 167 10
A 182 30
A 213 50
A 249 65
A 276

Iesikmntiw —
mat-mo.ermmt Other

Chrmiua-
nickel
heat
resistim
steel

31OOI

—

!160(

0.25
r 24.00 -26.1

Q-s-763
0-s-766
m-F-

24669/6

1.01’
1 .Ov

2.0 2 II nt
15.9M./,
Ct{ss 1
MIL-S1O

2aa

71

I

i

n 2.M
i f9.00-22. (

0.0L5
0.030

i 1.50
● WE

1.01
1.01
1.02

+

h 312
A 314
A 358
A 403
A 4W
A 673
A 511
A S54
A 632

fisTN o
A 276
A 314
A 473

ype 314

—
1.02 23. L0.2s

r 23.00 -26.(
n 2.00
i 19.00 -22.{

.ickel
beat

resistin
iteet 0.045

0.030
i 1.50-3.00

A S80

● rem
—

wOmiun-
lickel -
mlyia-
*
;tairtl es!
stee[

ype 316 ! 160(

—

0.06
r 16.00 -18.(

1-s-763
2-s-766
n-F-
2L66Q16

[L-S-5059
[1-S-7720
:Iass 316

u

kSTh
A 167
A 182
A 193
A 194
A 213
A 240
A 269
A 269
A 276
A 312
A 313
A 314
A 32o
A 358
A36E
A 376
A 603
A 409
A 430
A 473
A 478

0
10
30
50
65

i

L

1.01(
1.00
1.00
1.001
1.001

2.2-2.3 2 [*l~:Wn
Imaybenngmci<

after
heavy

I cold-
I work

n 2.00
0 2.00-3.00
i 10. OO-lG. (

0.045
0.030

i 1.00
e rem

ciass 2
\ MI L-STD.

2ea

i
,I

—

See footnotes at end of table
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MIL-HDBK-270A(sH)

TABLE VI. Wrought austenitic corrosion res istanc steel s - Continued.

Cmmercia

signatim

hronim.
nicke(-
m(@-
derul
tcain~es
stee(
(Cmt)

hrmitm
nickel
stain (es
6teel

wctnim.
,ick=t
5tainle3
steel

;31700 C 0.08
Cr 17.00 -19. OC
M 2.00
Ni 9.00-12.00
P 0.045
s 0.030
Si 1.00
fi (5xC rein)
Fe rem

[
I
I

,32100 ‘c 0.04-0.10
Cr 17.00-20.00
Mn 2.00
Iii 9.00-12.00
P 0.040
s 0.030
Si 1.00
li (4xc-O.60)
Fe rcm

See footnotes at end of table.

Specificatims

Dverlmmt

3-s-?63
3-s-766
m-F-

2464916
11-s-2741S

3-s-763
>-s-7.$4
m-~.

2466916
IL-S-27419

mmerc ia

A 479
A 511
A 554

4STM
A 167
A 240
A 249
A 269
A 276
A 312
A 314
A &03
A 409
A 47S
A 478
A 511
A 554
A 5S4
A 632

!s1)!
A 167
A 182
A 193
A 194
A 213
A 240
A 249
A 269
A 271
A 276
A 312
A 314
A 320
A 358
A 376
A 403
A 4W
A 1,30
A 4i3
A 479
A 493
A 511
A 556
& 632

Percml
cold-
mark

0

0
10
30
50
65

magnet ic
pemesbi I i ty

Norm

1.02

Other

1.006
1.008
1.033
1.3sn
2.493

Electri-
cal cm-
titivity
(%l&cs)z/

23.4

2.3-2.4

.
Data
sour
tcs~,

.

.

7

2 ,1

15 .vkA/m
stighciy
magneti.
after
heavy
cold.
ark
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MIL-HDBK-270A(SH)

TABLE VI. Wrought austenitic corros ion resistant steels - Continued

S~ificati0n5 )@netic
permeability

—
Jat a
sour -
:eszl

E18ctri -
ce.1 cm-
titivity
(ZIACS)~

marks”:anrercia’

signatiu

UNS rhemical
ccmpositicm

mber (percentIV

,ercm
cold-
unrk

—
0

0
10
30
50
65

:-

Il&7E

manitm-
tickel
;tainlesf
;teel

wrmiun-
ickel
tainless
teel

mnerc ial

\sTN
A 268
A 511

iSTM
A 167
A 182
A 193
A 194
A 213
A 2L9
A 269
A 271
A 276
A 312
A 314
A 320
A 358
A 376
A L03
A 609
A 430
A 473
A 479
A 493
A 511
A 55L
A 580
A 632

Om Dther

rR900 c 0.20
Cr 23.00-28.01
Mn 1.00
Mo 1.00-2.00
Mi 2.50-5.00
P 0.040

23.0 7(e)

s 0.030
Si 0.75
Fe rem

—

1.02

—

1.006
1.011
1.500
3.060
9.243

2.3-2.5

23.6

2.

—
7

14700 C 0.08
Cr 17.00 -19.0
m 2.00
lib (1OXC rnin)
Ni 9.00-13.00
P 0.045

>-s-763
)-s-766
m-F-

2L66916
:Iass 3L7

at
15.9kA/m
;(ightly
magmtic
3fter
,eaq
:old-
dork
:(ass2
4!L.STD-

288

IFe rem

I

—
Q-S-764
claSS 348

il

ASTM
A 167
A 182

A 213
A 240
A 2LV
A 269
A 276
A 312.
A 31b
A 358

0hrmim-
nickel
stain(es
steek

Sc.e.ooc
co
Cr
M.
Mb
Ni
P
s
Si
la
Fe

—

0.08
0.20
17.00 -19.0
2.00
(1OJ.C rein]
9.00-13.00
o.of.5
0.30
1.00
0.10
ran

I See footnotes at end of table
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I TABLE VI. hkou~ht austenitic corrosion resistant steels - COncinUed.

i ,
Colmm Cmwc i al UNS Chemical specifications Percent Magnetic Electri - I Data I Remarks !

ccqmsiti.m cotd- pemeabi I i ty ..( cm- I sour- I

r.Yllc desiim?. tim -r (percent )1/ mrk titivity C*Q1
Goverrmmt Cmrcial nom Other (%lACS)~l !

:hrmim- W 3L’9 A 376
nickel A 403
stainless A bW

~;

steel A 479
(cmt ) A 560 1’

A 632
,

:hrmim- 1~ 3& S38404 C 0.08 ASTM o 1.02 21.8

nickel Cr 15.00-17.00 A 493
stainless M. 2.00
steel Iii 17.00-19.00 17 i

P 0.045
s 0.030 1’1
Si 1.00
Fe ran

,

StainLess CYCLOPS s63198 c 0.28-0.35 ASTM 25 1.04 I I(m) \
steel 19-9-OL Cr 18.0 -21.0 A 453

Cu 0.50 A 457 II
M“0,75-1.50 A 458 I I II
MCI1.00-1.75 A 477
Mb 0.25-0.60
Ni 8.00-11.00 ii
P O.OLO II
s 0.030
Si0.30-0.80
Ti 0.10-0.35 Ii
u 1.00-1.75 I I II
Fe mm II!

manim- Disca[oy S6.5220 AL 0.35 ASTM UNK 1.02 l(m)
,ickel- 8 0.oolo- A 453 II l!
i rm 0.010 I A 638
011Oy C 0.08

Cr 12.0 -15.0 ii II
Cu 0.50
m 1.50 11/1
MO 2.50-3.50
Ni 24.0 -28.0

\
11~1

P O.OLO
s 0.030 II
Si 1.00
Ti 1.55-2.00 II [ill
Fe rein

:Tm I I:r :<;:”5

!
o

1!

II

UNK

‘“ I I I ‘(m’ I
1,” 0.7

II
II
II

II
II

See footnotes at end of table,
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F
Callmm

Chrcmim-
nickel -
i rm
alloy
(cmt )

~

Chrw.i un-
nickel -
i rm
alloy

TABLS VI. WrouEht austenitic corrosion resistant steels - Continued

:umrercia[

iesigmti.a

rhapsm
alloy

r itien
16-25-6

JNILOY 88-9

1s chemical
Ccqmitim

mixr (percmtII/

Mo 0.5
u 1.73-3.0
Fe r-

F
c 0.12
Cr 15.0 -17.5
w 2.0
❑O 5.5-7
M 0.07
Hi 24-27
Si 1.0
Fe ma

c 0.45-0.60
m 6.75-8.25
Mm8.00-10.00
Hi 7.00-8.00
P 0.05
s 0.03
Si1.00
V 1.30 -1.6S
Fe rem

specifications

>vemnmc mnercial

‘ercm
catd-
wrk

25

uMK

4--
Magnetic Electri -

pemeahi t i ty cat cOn-
dxtivity

ther (%lACS)2/Uom

1.02

i-

*

81.01 22.7

L

Unless otherwise indicated, values show-nare maximum permitted.

Percent IACS calculated on a volume basis in accordance with ASTM B 193
from data orovided in the indicated data sources.

See 3.1.7(i) for explanation of codes.
Alloy numbers pertain to all specifications listed in heading.
Specifies material having a permeability less than or equal to 1.2 in the
annealed condition.

)aca
Kur
Cesz,

—
I (m)

—

7

Remarks

at
15.9kAlm
after
severe
cold-
wrking
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I

I
TABLE VII. Yreciuitacion hardenable corrosion resis tant steels.

h- Idcsikmatian

IT
Chraniun- PH 13-8 HO
nickel -
●lunirun-
mlyb-

I Ckclxm
stainless
steel

y

chromium 15-5 PH
nickel-
cwQe,
stainless
steel

k-i=

I

‘ .Iunirm i
stain(ess
steel

,.

I
Stee{, Type 322

corrosion
resist-
ant, PH

UNS i chemical I Scecifi.atiam

*
3.900 Al 0. W-1.35

c 0.05
Cr 12.23-13-25
Ml-10.20
MO 2.00-2.50
N 0.01
tli 7.50-8.50
P 0.01
s O.ow
Si 0.10 I

*
CU2.50-4.50
M. 1.00
Mb0.15-0.45
Ni3.50-5.50
P O.OLO
s 0.030
Si1.0
Fe rem

17LO0 c 0.07 HIL-s-8159
Cr 15.50-17.50
c. 3.00-5.00

I

m 1.00
llb 0.15-0.45
Ni3.00-5.00
P 0.040
s 0.030
Si 1.00
Ferem

17700 Al 0.73-1.50 HIL-s -2504
c O.w
Cr 16.00-1.9.00
H“ 1.00
Ni 6.50-7.75
P 0.040

+--i-

s 0.040
Si1.00
Fe rem

I I, 1

mnerc ial

‘M

564
693
705

iSTM
A 564
A 693
A 705

KTM
A 564
A 693
A 705

&STM
A 313
A 564
A 579
A 693
A 705

See footnotes at end of cable.
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mrcem
cold-
wrk

0

0

0

0

TMagnet ic
permeability

Iol-m

29.5

21.5

39.0

lther

ELectri -
ca[ cm-

chctivity
(XIACS)?/

16.9

23.6

lata
,wr -

:esy

7

7

l(m)

l(m)

Ion)
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TABLE VII . Precir.itation hardened corrosion r aesist nt steels - Continued.

I 1
cOlmxl Cmrcial UMS chemical Spccificat iam Percent Magnetic ELectri - oeta I Remark: I

ccqmsitim cold- pemmbility cal cm- sour -
nme 4●sigmtim 1h r (percent )y wrk *tivity ces~l

Goverrrrent Cmmtrcial Nom Other (%lAts)a i
Crucible Al 3.0 IMK 1.02- I(m)
3003 c 0.60 1.62

Cr 12.5
h 4.5
h’i15.0
Feran

R=ziscal WC 1.02
3311

l(m)I

Rezistal IJNK 1.02- 1(M)
3329 14.2 I

Arnto21-L IJNK 1.02 1(m)

~ Unless othervise indicated, values shown are maximum permitted.
2J Percent IACS calculated on a volume basis in accordance with ASTM B 193

from data provided in the indicated data sources.
~ See 3.1.7(i) for explanation of codes.
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TABLS VIII. Cast austenicic corrosion resistant steels.

c- C.anncrciat (INS Chnaical Specificlticms Percent ❑agnet i c ELectri - Data I Remrk;
ccqmsition cold- pmmmbi ( i ty cal cm-

mnle
sour- I

tisimatim rwber (percent 11/ w-ark titivity Cesjl
Gwemmnt Ccmnercial Nom Other (%IAcs)~

,

Il{oy CF-8 .!92600 c O.oa K[L-S-S67 ASTM o 1.00- 2.3
;ree[ Cr 18.0 -21.0 class I A 351 1.30
:c.sting ml 1.50 A 451 ‘l..

Hi8.0-11.0 A 763
P 0.06 A 744
s 0.C4
Si0.7S II
Fel-em

I1
kll.a~ CF-20 .!92602c 0.20 ASTM o 1.01
steel

2.2
Cr l.S.O -21.0 A 743 ‘1

cast i.9 ml 1.50 II
Ni 8.0-11.0
P 0.04
s 0.04 II
Si 2.00
Fe rm ~

(([q HF J92603 c 0.20-0.60 ASTM o 1.0
steel

2.2 11
Cr 18.0 -23.0 A 297 II

cast ing m 2.00 ●lloy HF
M. 0.50
Ni 8.0-12.0 Ii
P 0.04
s 0.04

1 “11

Si2.00
Fe r= ‘i ii

tlloy WQe 30C! J9261O c 0.08 MIL+815911
scee[ Cr 18.0 -20.0

I 2.s i I(m) i

cast ing M“ 2.00 [1 0 ‘“07 I I 7(=’ I
Mi 8.0-12.0
P 0.04 11

II II

s 0.03
Si 1.00 iiFeran II

tlioy Typs 347 J921%0 c 0.08 MIL-S-81591
stee L Cr 17.0 -19.5
cast i “g M. 2.00

0 ~ 103 , [ l(m) ~

I
Ni 9.0-13.0

II

P 0.04
s 0.03 i Ii ii
Si 1.00

I)lb + 1.
Ill II

(1OXCrein,
1.5 m,) i 11 ii ii

Fe rem I
,.

Ill
II

II
II

I See footnotes at end of table
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TABLS VIII. Cast austenitic corrosion resis tant steels - Continued.

c- Ccmerc ial

T
[Loy CF-3
steel
cast ing

kkoy CF-16F
steel
casting

11.y CF-8C
steel
cast ing

m--k
steel
cast i ng

I
Z--F

Type 316

cast ing

UNS I ChmicaL I !3pecificatim9
c.cfpasitim

&r cwrcenr]lJ
+GOverrmnt

J92M0 c 0.03
Cr 17.0 -21.0
Mn 1.5
MO 2.0-3.0
Mi 8.0-12.0
P 0.04
s 0.04
Si 1.50

IF, rem I

l--t
192701 C 0.16

Cr 18.0 -21.0
HI-11.s0
Ni9.0-12.0
P 0.04
s 0.04
Si 2.00
Fe rem

I9271O c 0.03
Cr 1.9.0 -21.0
Hn 1.50
Ni 9.0-12.0
P 0.06
s O.w
Si 2.00

J92800c 0.03
Cr 17.0 -21.0
Mn 1.50
HO 2.0-3.0
Ni 9.0-13.0 I

1P 0.04 I
s 0.06
Si 1.50 I
Fe rem

M. 2.00
MO 2.0-3.0
Ni 10. O-lL. O
P 0.04
s 0.03
Si 1.00
Fe rem

See footnotes at end of table.

I I!

:mmercial

ASTM
A 743

ASTM
A 351
A 451
A 743
A 74.4

ASTM
A 351
A 743
A 7L6

—
Percent
cold-
wrk

0

0

0

0

thgnet i c
paintability

1.20-
3.00

I .oo-
2.00

1.20-
1.80

I .20-
3.00

1.L3

>ther

Electri-
cal cOn-
chctivity
(%lACS)z/

2.3

2.4

2.6

2.1

2.5

T)ata Remarks
v3ur -
:es~l

T

7

+

L
71

1“
~

+
7(e) \

i
I
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TABLE VIII . Gast austenitic corrosion resistant steel s - Continued.
(

C’nmm Cmmercis[ UNS chemical specifications Percent Magnet ic Electri - Data Remarks I

cmqmsiti.n cold- pcmmbi 1i ty Cal cwl- scw -

nmm desisnatim rurbcr (Prcmt)ll wrk titivity CCS31
Goverment Cmmwcial nom Other (%IACS)21

Iloy CF-6A J92900c O.oa ASTM o 1.50- 2.1 ‘ 7

steel Cr 18.0 -21.0 A 351 2.50
casting Ml 1.50 A 451

MO 2.0-3.0 A 743
Ni 9.0-12.0 A 744

. 11. ~

P 0.04
s O.oc. II
si 2.00
Fe rem

I(OY CH-10 J93401 c 0.10 ASTM o 1.71= 2.1 7 + after
Stcek Cr 22.0 -26.0 A 351 heat
casting M. 1.50

Ni 12.0 -15.0
P 0.040 I 1=’-1
s 0.040 .1 I
Si 2.00
Fe rem

II

lloy HE J93403 C 0.20-0.50 ASTM o 1.3-2. !
stee( Cr 26.0 -30.0

2.0 I
A 297

casting m 2.00 alloy HE
Ho 0.50 I l“ I i
Iii 8.0-11.0
P O.OL I I
s 0.04
Si 2.00 II
Fe rem

,
,

tl toy CE-30 J93L23c 0.03 ASTM o 71.5
steel C, 26.0 -30.0 A 743 2“’ 171
casting

, lH ::;,l.O I
II

PO04
s 0.04 ii
Isi2.00
Fe rem

II
~[

,1 toy HH J93503 c 0.20-0.50 ASTM o 1.0-1 .’,
stee[ Icr 24.0 -28.0

2.0-2.3 11
A 297

castim
II

M“ 2.00 .((oY Hi!
Mo 0.50
Ni 11. O-11.. O Ii
P 0.04 II

I ‘ ‘!R
~~ ,1

‘~11 ii
II II,

See footnotes at end of table
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TABLE VIII. cast austenitic corrosion resistant steels - Continued.

Magnetic
permeability

Etectri -
ml cm-
titivity
1%1ACS)2/
-

2.0

Imarks,ercmt

cold-
uork

0

0

0

0

0

ata
cur -

●sy

—

1

:cmmerc iat

signatior

Cmtmn

rwnc

hilw
steet

castinu

4LLOY
Stee[
casting

htloy
stee[
casting

Alloy
steel
castirw

Alloy
steel
casting

Iommrnwcial )ther

F
>4003c 0.20-0.30

Cr 26.0-30.0
Mn 2.00
Mo 0.50
Mi14.0 -18.0
P 0.04
s 0.04
31 2.00
Fe ran

94202 C 0.20
Cr 23.0 -27.0
M“ 2.00
Ni 19.0 -22.0
P 0.04
s 0.04
Si 2.00

I Fe rem

.0-1.

1.02

1.1

1.02

1.01

MIU
A 297

●lloy ml

1.9
,.

—
11

ASTM
A 351
A 451
A 743

ASTM
A 297

alloy HN

ASTM
A ~7

alloy HK

<-20

N

K

IL

1.791.213 c 0.20-0.50
Cr 19.0 -23.0
m 2.00
Mo 0.50
Ni 23.0 -27.0
P 0.04
s 0.04
Si2.00
Ferem

l(m)

—

1

9422L c o.20-o. t4
c, 24.0 -28.0
M“ 2.00
MO 0.50
[~i~i:-22.0

s 0.04
Si 2.00
Ferem

1.8194604c 0.20-0.60
C,28.0-32.0
m.2.00
me0.50
Ni 18.0-22.0
1P 0.04

~;:&

I

ASTM
A 297

al[oy HL

I
I

!

~ See footnotes ac end of cable
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TABLE VIII . Cas t austenitic corrosion resists nt steels - Continued

I[(c-f HT J94605c 0.35-0.75
steel Cr 15.0-19.0
casting 11112.00

Ni33.0-37.0
P 0.04
s 0.04
Si2.5o

I I If.rem

\lloy CM-7M J95150 c 0.07
steel Cr 19.0 -22.0
cast ing Cu3.0-b. o

Hn 1.50
MO2.0-3.0
Ni 27.5-30.5
P 0.04
s 0.04
Si1.50
Ferem

hlloy w J95405 c 0.35 -0.7s
steel Cr 17.0 -21.0
casting Mn2.00

MO 0.50
Ni37.0 -41.0
P 0.04
s 0.04
Si 2.50
Fe rm

kll.ay HP J95705 c 0.35-0.75
cast Cr 24.0 -28.0
Steei Hn 2.00

Ho 0.50
Ni 33.0 -37.0

:ast 18-8Mb
corrosicm
resistant
steel

I

II

See footnotes at end of table.

Smcificatiom lPer.mt

wermt

T
cold-
uork

:mnercial

AS18 0
A 297

●lloy In

ASTM o
A 351
A 743
A 744

~

ASTM o
A 297
akloyw

ASTM o
A 2Q7
al(oyHP I

-L
o

~

64

4
magnet i c Etertri -

pemeabilitv cal COIY
ductivity

Dther (XI ACS)ZItom

!.1-2

1.o1-
1.10

1.1-2

1.02-
1.25

2.lL

bta
wr -
?Sy

11

7

11

11

(m)

marks

I
1
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TABLS VIII. Cast austenitic corrosion resistant steels - Continued.

c- ccmercial Uus Chemical Specificatims Percent
cqmsit ian cold-

lwlre , esigmtim nmber (pcrcmt )U wrk
Govertvmw Canncrcie.1

Cast Ductile C 2.0-3.0 UNK
i rm Ni-resist Cr 2.0-4.0

w= 2 m 1.0-1.5
kli 18-22
Si 1.0.2.5
Fe rem

Iueldi.g 19-9 wld c 0.07 0
red Chrmmd K Cr 19.0

ui 9.0
Fe rem

(GW:
~eld

UeLd 19-9 Nb o
we(d,
trans.
~eld

weld 19-9 Ti
ueld I 0

uelding 18-13-2 c 0.08 0
~ electrode weld Cr 18.0

Chrantnd MO 2.0
K140 Ni 13.0

Fe rem

Iueld 25-12 c 0.10

I

metal weld Cr 25. o
Chrcmrd Mi 12.0 I ‘ 0
H.c. Fe ran

ueld 25-12Ii
tield 1°

~ueld 2S-20.eid o
Chremend
H.C. N

I
t

M4gnet i c Elect ri - Data Remarks
pmmabi I i ty cal mn- Swr -

titivity ces~(
Nom other (%lAcs)2/ [

1.03 1.01 l(m)
7(e)

1.15

I ‘(m) I

2.06 l(m)

“1
I

1.77

I ‘(m’ I

./

l.of. 1(m)

1.30 \ I(m) I

1.05 1(m
II

ii‘
1.57 I

1.07 l(m)

1.00 I l[m) I

II
1/”

See footnotes at end of table. ,,
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I TABLE VIII. Cast austenitic corrosion resistant steels - Continued.

~
c- CcrnnercialUlls Chemical specifications Percmt Magi-bftic Etectri- Data IIRcm?.rks

cmpos itim cold- pernmbi L i ty cat cOn- sour -

desi.watim rnher (wrcmt)ll work cksivity ceszl
Govermmt Cofmnercint MOra Other (%1ACS)21 I

Ueld 25-20 c 0.10 0 1.02 l(m)

Cr 25.0
Hi 20.0 i
Fe rem l-l

Ueld Stainle3s o 1.07 l(m)

304 d o 1.10 I
weld metak
19:9 + 308

uekding FrO.aallOy C 0.5-0.6 0 1.00 l(m)

●lee- U Cr 18.0-21.0
trcdes mn 4.0min /

Ili9.0-10.5
Fel-m III II

66

~ Unless otherwise indicated, values shovn are maximum permitted.

~ Percent IACS calculated on a volume basis in accordance with ASTM B 193
from data provided in the indicated data sources.

3J See 3.1.7(i) for explanation’of codes.
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TABLE IX. A~ a ese steels.

Cunmn Ccamvciai (JMS chemical sr=ificatiom Percent
cmp.asitim cold-

rwne designsti.m lvmber (percent ]~ uork
(ioverrmsnt Crmnercial

Ihdficld c 1.0-1.35 0
rumw-ese W 10.5 -15.0 26
s ted P 0.10

si 0.1-0.30
Fe rem

angmese Jess@ c 0.40 U)IK
stce( m. v Cr 6.0 31.1

Ml-113.0
Mi 3.5
Ferem

ans.anese c 0.70 0
-nickel M 16.0
steel Ni 3.0

anganese c 0.80 0
-nickel )!n 14.0
6teel Ni L.O

F● rem

Wwmse Jessw c 0.30 11
steel m. 200 Mn 11.0

Ni 7.0
F t rem

anganese c 0.3 0
micke[ Mn 11.0
iteel Ni .S.0

Fe rem

chrcmaml c 1.1
Icr 2.0

I UNK

,% &o

uvmese MidvaLe c 0.70 LINK
;teet MUTr.qj- cc C..o

netic Mn 8.0
Ni 9.0
Fe rem

__L.__L‘“

,
Magnet i c Elecwi - Data I Remarks

permeability Cal cm- 1 sour-l

Nom Other =q C“”

1.02 1.2 1(m)
1.02 7(e)

l-;

1.02 1(m)
I.oa

1.01 I I(m)

1.00 I l(m)

II

1.02

I

1(m)

I

II /

1.00 l(m)

,
1.31

*100

I i

I

,/

I I,

~ Unless otherwise indicated, values shovn are maximum uermitced
V Percent IACS calculated on a volume basis in accordan~e with ASTM B 193

from data provided in the indicaced data sources.
3J See 3.1.7(i) for explanation of codes.
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(e)

(e)

(e)

(e)

FIIL-HDBK-270A(sH)

TABLE XI. pata sources.

Numeric Type of data
code electrical (e)/magnetic (m) Source document

1 (m) E.E.S (Engineering Experiment
Station - predecessor to DTRC-Amap -
olis) Report 4E(2)66904, &P(2) 66918,
Magnetic Characteristics of “Non-

❑agnetic” Metallic Materials, Com-
parison of Properties in Strong and
Lleak Fields.

2 (e) (m) Material and chemical analysis pro-
vided by ARMCO. All of the materials
investigated, except the type 310
heat treatment, were annealed at
1066”G and air cooled. The’ type 310
heat treatment was annealed at 1149°C
and air cooled.

3’ MIL-HDBK- 694.

& MIL-HDBK-698.

5 National Institute of Standards and
Technology Circular 592 (Nickel and its
Alloys)

6 American Iron and Steel Institute
(Steel Products Manual , Stainless
and Heat Resisting Steels) .

7 (e) (m) ASM International, Metals Handbook,
Ninth Edition.

B (e) SAE J470.

9 (e) 1987 SAE Handbook, Volume 1.

10 (e) (m) Material and chemical analysis pro-
vided by INCO Alloys International ,
Inc ,.

11 (e) (m) Materials Engineering/Materials
Selector, Volume 82, Nunber 4.

69
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MIL-HDBK-270A(sH)

TABLE XII. ~ umbe c oss index

Government UNs Government UNs
specification number specification numb er

QQ-A-200 A92014 QQ-A-596 A03550
A92024 A02130
A93003
A95083 QQ-A-601 A03550
A95086
A95454 W-A-596 A911OO
A95456 A91145
A96061
A96063 W-B-626 C36000
A96066

W-B-637 C46400
QQ-A-225 A911OO

A92011 QQ-B-639 C46400
A92014
A92024 QQ-B-655 A94043
A93003
A95052 QQ-B-675 C95200
A96061 C95400

QQ-A-250 A911OO W-B-728 c67500
A92024
A9212L QQ-C-390 cB3600
A92219 C83800
A93003 C84400
A95052 C84800
A95083 CB5400
A95086 C85700
A95&54 C86200
A95456 c863011
A96061 C86500

C97400
QQ-A-367 A92014 C90300

A92218 C92200
A92219 C94700
A94032 C94800
A95083 C95200
A96061 C95400
A96066 C95700
A96151 C95800

QQ-A-430 A911OO QQ-C-450 c63000
A92219
A93003 QQ-C-465 C63000
A95005
A95052 QQ-C-502 Cloloo
A95056
A96061 W-C-523 C86200
A97050 cB6300

C86500

70
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TABLE XII. Govemm ent sDecificaci On to UNs numbec cross index -’concinued,

speci~~cation

QQ-C-525

WI-C-576

QQ-C.591

QQ-L-171

QQ-N-281

QQ-N-286

QQ-N-288

QQ-S-763

QQ-s-766

QQ-W-3L3

QQ-U-390

UNs
number

C83600
C84400
C90300
c92200

Cloloo

C65500

L50050

N06400
N04405

N05500

N04019

S20200
S30200
S30400
S30500
S30900
S31OOO
S31600
S31700
S321OO
S3L700

S201OO
S20200
S301OO
S30200
S30400
S30500
S30900
S31OOO
S37.600
S31700
s321oO
S34700
S34800

C1OIOO

N06600

Government
specification

UW-T-700

KIL-V-85

lfIL-S-867

HIL-T-1368

HIL-W-3318

HIL-F-3922

tfIL-s-5059

MIL-F-5509

FSIL-R-5674

l’SIL-T-5695

MIL-U-6712

MIL-R-6812

HIL-T-708L

MIL-S-7720

NIL-T-8231

HIL-T-8504

UNs
number

A911OO
A92024
A93003
A95052
A950E6
A96061

A911OO
A96061
A96063
Cloloo

J92600

Noh400

Cloloo

A96061

S301OO
S30200
S30400
S31600

A92014
A9202L

A911OO
A92024
A95056

S30400

A911OO
A9hO&3

A9202L

A96061

S30200
~31600

C65500

S30400

71
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TA8LE XII. ~x eci Catio er cto inde - continued.

Government
specification

MIL. T-8506

NIL-R-8816

MIL.T-9046

MIL-T-9047

MIL. c-10387

MIL-T-1079L

MIL-C-118,66

MIL-A-12545

MIL-s-12875

MIL-T-15005

MIL-T-15089

MIL-C-153L5

UNs
number

S30400

A95056

R50&O0
R50550
R50700
R5.4520
R54R1O
R56080
R5621O
R56401
R56740

RS0700
R54520
R5481O
R5621O
R56401

A96151

A96061

A03S50
C83600
C86200
C86300
C90300

A911OO
A92014
A96061
A96070

A93003
A95052

C70600
C71SO0

A92016
A92024

C83600
C85700
C86300

Governmnc
;pecificacion

MIL-C-15345

MIL-C-15726

MIL-B-15R94

MIL-E-15597

MIL-B-16166

MIL-T-16420

MIL-B-16541

MIL-A-18001

MIL-G-1801L

HIL-G-18015

MIL-F.18280

MIL-B-18907

MIL-E.21562

MIL-C-22087

MIL-T.22214

UNs
number

CR6500

C90300
C92200
C95400
c95aoo

c70600
C71500

c85800

A91100
A9300,3
A94043

C63000

c70600
C71500

C92200

Z32121

A95052
A95086
A95456
A96061
A96063

A95052
A96063

A92014
A92024
A96061

Cloloo

N06625

CR3600
ca3200
CR6300
CR6500
C90300

C70600
C71500

72
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I

TABS-S XI1. Gove ent s eci~ S number cross i dex - continued

Government UNs Government UNs

specificat L3n number specification numb er

MIL-A-22771 A92016 MIL-s-’25O43 S17700
A92219
A96061 MIL-P-25995 A95083
A96151 A95456

MIL-C-22229 C83600 MIL-c-26094 A911OO
c86200 A95005
C86300 A95052
C86500 A95086
C90300 A95154
X95200

NIL-S-27419 S30400
MIL-!d-23068 Cloloo S321OO

C103OO
tiIL-F-39000 A03550

A96061

NIL-A-45225 A95083
A95456

MIL-W-23351 A96061 141L-A-46027 A95083
A95456

KIL-A-46083 A95083

HIL-E-23765 C65500 A95456

MIL-A-46104 A96070

MIL-A-46118 A92219

UIL-S-24149 A911OO MIL-T-50777 A92024
A95086
A95356 HIL-A-52174 A911OO
A95456 A93003

HIL-B-24480 C95800 MIL-T-81556 R50250
R50400

DOD-F-24669/5 S30200 R50550
R50700

DOD- F-2-4669/6 S30200 R5681O
S30300 R56401
S30400 R56740
S30900
S31OOO MIL-L-8155B R5481O
s31600 R5621O
S31700 ,.
s321OO
S34700

73
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TABLE XI1. Governm ent suecific ation to UNs number cross index - continued.

Government UNs Government UNs
specification number specification number

141L-S-81591 J9261O
J92640
J9281O
S17400

FfIL-A-81596 A9202&
A93003
A95052
A95056

MIL-T-81915 R50250
R54520

MIL-T-83142 R54520
R5481O
R56401
R56740

MIL-HDBK-694 A02130
A03550

MIL-HDBK-698 C36000
C46400
c63000
C65500
c67500
C83600
C86200
C86500
C87400
C90300
C92200
C94800
C95200
C95400
C95700
C95800

I
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MIL-,HDBK-270A(SH)

TABLS XIII. Commercial suecifi cacion to UNS number cross index.

Commercial
specification

ASTM
A 167

A 177

A 182

A 193

A 194

A 213

A 240

UNs
number

S301OO
S30200
S30400
S30500
S30800
S30900
S31OOO
s31600
S31700
s321OO
S34700
S36800

S301OO

S2091O
S31OOO
S31600
s321OO
S34700
S34800

s21BO0
S30400
S31600
s321OO
S34700

s21800
S30300
S30400
S31600
s321OO
S34700

S30400
S31OOO
s31600
s321OO
S34700
s34BO0

S2091O
S24000
s30200
S30400
S30500
s31600
S31700

Commercial
specification

ASTM
A 240 (cent)

A 249

A 26B

A 269

A 270

A 271

A 276

A 289

IJNS
number

s321OO
s34BO0

S2091O
S24000
S30400
S30500
S30900
S31OOO
S31600
S31700
s321OO
S34700
S34800

S32900

S2LOO0
S30400
S31600
S31700
S321OO
S34700
S34800

S30400

S30400
S321OO
S34700

S21800
S21900
S21904
S30200
S30400
S30500
S30800
S30900
S31OOO
S31400
s31600

S31700
S321OO
S34700
S34800

J92603
J.93403

75
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MIL-HDBK-270A(SH)

TABLE XIII. Commercial suecifi cation to UNs number cross index - continued.

Commercial
specification

ASTM
A 289 (cent)

A 312

A 313

A 314

A 320

A 351

UNs
number

J93503
J94003
J94213
J94224
J94604
J94605
J95405
J95705

S30400
S30900
S31OOO
S31600
S31700
s321OO
S34700
s34800

S17700
S30200
S30400
S30500
S31600

S20200
S21900
S21904
s30200
S30300
S30400
S30500
s30800
S30900
S31OOO
S31400
S31600
S31700
s321OO
S34700
S34800

S30300
S30400
S31600
s321OO
S34700

J92600
J9271O

Commercial
specification

ASTM
A 351 (cent)

A 358

A 368

A 376

A 403

A 409

A 412

UNs
nuinber

J92800
J92900
J93401
J94204
J95150

S30400
S30900
S31OOO
s31600
S321OO
S34700
S34800

S30200
S30400
S30500
S31600

S30400
S31600
S321OO
S34700
S34800

S30900
S31OOO
s31600
S31700
s321OO
S34700
s34800

S30400
S30900
S31OOO
S31600
S31700
S321OO
S34700
s34800

S201OO
S20200
S2091O
s21900
s21904
S24000

76
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MIL-HDBK-270A(SH)

TABLE XIII. Co e c a s ec~ S number cross dex. Continued

Commercial
specification

ASTM
A 430

A 451

A 653

A Ii57

A .458

A 673

A k77

A 478

A L79

UNs
number

Commercial
specification

S30400
S31600
S321OO
S36700

J9,2600
J9271O
J92900
J94202

s63198
s66220

S6319B

S63198

S20200
S21900
S21904
S30200
S30300
S30400
S30500
S30800
S30900
S31OOO
S31400
S31600
S31700
S321OO
S34700

S63198

S30200
S30600
S30500
S31600
S31700

S2091O
S21BO0
S3020D
S30400
S31600
S321OO
S34700
S34800

77

ASTM
A 492

A 493

A 511

.A 530

A 554

A 564

A 579

A 580

UNs
number

S30200
S30400
S30500

S30200
S30400
S30500
s321OO
S34700
S34800

S30200
S30400

S31OOO
.S31600
S31700
s321OO
S34700

S241OO

S301OO
S30200
S30400
S30500
S30900
S31OOO
S31600
S31700
S321OO
S34700

s13BO0
S15500
S17400
S17700

S17700

S2091O
s21900
S21904
S30400
S30SO0
S30800
S30900
S31400
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FSIL-HDBK-270A(SH)

TABLE XII 1. Commercial specification to uNS number cross index - Continued.

Commercial UNs Commercial UNs
specification number specification number

ASTM ASTM
A 580 (cent) S31700 A 744 J92600 ,,

S34700 J9271O
S34800 J92800

J92900
A 581 S30300 J95150

A 582 S30300 B1 Cloloo

A 632 s30fboo B2 Cloloo
S31OOO
S31700 B3 Cloloo
S321OO
s3&700 B 16 C36000
S34800

B 21 C46400
A 638 S66220

B 22 c86300

B 26 A03550
A02130

A 666 S201OO
S20200 B 30 C83600
S301OO C83800
S30200 CB4400
S30400 cB&BOO

CB5400
A 688 S24000 C85700

S30400 C85800
CB6200

A 693 s13800 C86300
S15500 C86500
S17400 cB7400
S17700 C90300

C92200
A 705 S13800 C94700

S15500 C94800
S17400. C95200
S17700 C95400

C95700

A 743 J92600 C95800
J92602
J92701 B 42 C103OO
J9271O
J92800 B 4B Cloloo
J92900
J93423 B 61 C92200
J94202
J95150 B 62 C83600

78
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MIL-HDBK-270A(SH)

TAMS XIII, Commercial specification to UNS number cross index - Continued.

Commercial UNs Commercial UNs
specification number specification number

ASTM ASTM
B 68 C103OO B 152 (cOnC) C103OO

B 69 Z2121O B 163 N04400
N06600

B 75 Cloloo NOB825
C103OO

B 16f+ N06400
B 88 C103OO N04405

B96 C65500 B 166 N06600

B 98 C65500 B 168 N06600

B 100 C65500 B 171 C46400
c63000

B 105 C65500 C70600
C71500

B 10B A03550
1 C 85800

B 111 C103OO
C70600 1 Cloloo
C71OOO C103OO
C71500

I C103OO
B 122 C70600

C71OOO 1 C71OOO
C71500

I A9106O
B 124 C46400 A911OO

C63000 A92014
C67500 A92024

B 127’
A92124

N04400 A92219
A93003

B 133 Cloloo A93004
A93015

B 138 C67500 A95005
A95050

B 148 C95200 A95052
C95400 A95083
C95700 A950B6
C95BO0 A9515L

A95252
B 150 C63000 A95254

A95454
B 151 C70600 A95456

C71500 A954’57
A95652

B 152 Cloloo A96061

B 176

B 187

B 1B8

B 206

B 209
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MIL-HDBK-270A(SH)

TABLS XIII. Commercial specification to UNS nwnber cr0ss index - Continued. -

L

Commercial UNs Commercial UNs

specification number specification number

ASTM ASTM
B 209(cont) A97072 B 231 A91350

B 210 A9106O B 233 A91350
A911OO
A92011 B 234 A9106O
A92014 A93003
A92024 A95052
A93003 A95054
A95005 A96061
A95050 A97072

A95052
A95083 B 236 A91350
A95086
A95154 B 241 A9106O
A95456 A911OO
A96061 A92014
A96063 A92024

A92219
B 211 A9106O A93003

A911OO A95083
A92011 A95086
A92014 A95254
A92024 A95454
A92219 A95456
A93003 A95652
A95052 A96061
A95056 A96063
A95154 A97072
A96061

I
B 221

Cloloo
A9106O
A911OO I A911OO
A92014 A92014
A92024 A92218
A92219

B221
A92219

A93003 A93003
A93004 A94032
A95052 A95083
A95083 A95456
A95086 A96061
A95154 A97050
A95454 A97175
A95h56
A96063 1 R50250
A96066 R50400
A97005 R50550
A97072 R50700

R52250
B 230 A91350 R52LO0

B 246

B 2&7

B 265

80
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MIL-HDBK-270A(SH)

TABLE XIII. Commercial suecif ication to UNs number cross index - continued.

Commercial UNs Commercial UNs

specification number specification number

ASTM ASTM
B 265 (cent) R54520 B 316 (cent) A92219

A93003 ‘
E 271 c83600 A95005

C83800 A95052
C8h400 A95056
c8&800 A96061
C85400
C85700 B 32& A91350
C86200
C86300 B 337 R50250
c86500 R50400
C87bO0 R50550
C90300 R52250
c92200 R52400
C95200
c95f$oo B 33B R50250
C95800 R50400

R50550
B 272 Cloloo R52250

R52400
B 280 C103OO

B 345 A9106O
B 283 C46400 A93003

C63000 A9.5083
C65500 A95086
c67500 A96061 ‘

A96063
B 298 Cloloo A96070

A97072
B 302 C103OO

B 348 R50250
B 306 C103OO R50400

R50550
B 308 A96061 R50700

R52250
B 313 A911OO R52400

A93003 R54520
A93004
A95050 B 355 Cloloo
A95052
A95086 B 359 C103OO
A95154 C70600
A96061 C71OOO
A97072 C71500

B 315 C65500 B 361 A91.060
A93.100

B 316 A911OO A95053
A92024 A95086

81
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MIL-HDBK-270A(SH)

TABLE XIII. Commercial suecifi cacion to UNS number cr0ss index - continued.

Commercial
specification

ASTM
B 361 (cent)

B 366

B 367

B 372

B 373

B 379

B 381

B 395

B 396

B 397

B 402

B &04

UNs
number

A95154
A96061
A96063

N04400
N06600
N06625
N08330

R50250
R50400
R50700
R52250
R52600
R54520

C103OO

A911f$5

C103OO

R50250
RfIOLOO
R50550
R50700
R52250
R52400
R54520

C103OO
c70600
C71OOO
C71500

A95005

A95005

c70600
C71500

A9106O
A93003
A95052
A95454
A96061
A97072

Commercial
specification

ASTU
B 423

B .42k

B 425

B 429

B 663

B 444

B 6.46

B 6k7

B 451

B 466

B 467

B 483

B.491

B 505

UNs
number

N08B25

N08B25

N08825

N96061
A96063

N06625

N06625

N06625

C103OO

Cloloo

C70600
C71OOO
C71500

C70600
C71OOO
C71500

A9106O
A911OO
A93003
A95005
A95050
A95052
A96061
A96063

A911OO
A93003
A96063

CB3600
cB3800
C84400
C8L800
c86200
C86300
c86500
C90300
c92200

82
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MIL-HDBK-270A(SH)

TABLE XIII ~ ial sr.ecificatio to UNS umber cross index - continued.

Commercial UNs Commercial UNs 1

5pecificati0n number specification number

ASTM ASTM

B 505 (cone) C94700 B 584 (cent) C85700

C94BO0 C86200 ‘

C95200 C86300

C95400 C86500

C95800 C87400
C90300

B 511 N08330 C92200
C94700

B 512 N08330 C94800

B 516 N06600 B 592 C68800

B 517 N06600 B 609 A91350

B 531 A95005 B 632 A96061

B 535 NOB330 B 637 N07718

B 536 N08330 B 670 N0771B

B 543 c70600 B 706 N06625

C71500 N08825

B 546 N08330 B 705 N06625
N08B25

B 547 A911OO
A93003 B 710 N08830

A95050
A95052 F 68 Cloloo

A95083
A95086 F 96 N04400

A95154
A95454 F 467 A92024

A96061 A96061

A97072 R50250
R50400

B 548 A95050 R50550
R50700

B 552 C70600 R52400

C71500
F 468 A92024

B 56h N04400 A96061

N06600 R50250

R50400

B 5B4 C83600 R50550

c83800 R50700

c8UiO0 R52400

c84800
C85400

.
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MIL-HD6K-270A(SH)

TABLE XIV . UNS to Government suecific ation cross index.

UNs Government Page U’Ns Government Page
numb er specification number numb er specification number

A02130 QQ-A-596 21 A92024 MIL-B-6812
(cent) UIL-T-15089 ‘

A03550 QQ-A-596 21 MIL-F-18280
QQ-A-601 HIL-T-50777
MIL-C-11866 MIL-A-81596
MIL-F-39000

A92036 (none) 23
A9105O (none.) 21

A92048 (none) 24
A9106O (none) 21

A92124 QQ-A-250 24
A911OO QQ-A-225 22

QQ-A-250 A92218 QQ-A-367 24
QQ-A-430
QQ-A-1876 A92219 QQ-A-250 25
WW-T-700 QQ-A-367
MIL-W-85 QQ-A-430
F21L.-R-5674 HIL-A-22771
MIL-w-6712 MIL-A-46118
MIL-A-12545
MIL-E-15597 A92319 (none) 25
MIL-S-24149
MIL-C-26094 A93003 QQ-A-200 25
MIL-A-52174 QQ-A-225

QQ-A-250
A91145 QQ-A-1876 22 ~-A-430

WW-T-700
A91199 (none) 22 MIL-S-12875

MIL-E-15597
A91350 (none) 22 MIL-A-52174

MIL-A-81596
A92011 QQ-A-225 23

A93004 (none) 26
A92014 QQ-A-200 23

QQ-A-225 A93105 (none) 26
QQ-A-367
MIL-F-5509
MIL-A-12545
MIL-T-15089 A94032 QQ-A-367 26
MIL-F-18280
MIL-A-22771 A94043 QQ-B-655 26

MIL-W-6712
A92024 QQ-A-200 23 IIIL-E-15597

QQ-A-225
QQ-A-250 A95005 QQ-A-430 27
WW-T-700 MIL-C-2609L
MIL-F-5509
MIL-R-5674 A95050 (none) 27
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MIL-HDBK-270A(SH)

TABLS XIV. WNS to Government suecif ication cross index - continued.

(INS
numb er

A95052

A95056

A95083

A95086

A95154

A95182

A95252

A9525L

A95356

A95fi54

A95L56

Government

specification

QQ-A-225
QQ-A-250
QQ-A-430
WW-T-700

uIL-s-12875
141L-G- 1801L
141L-c-18015
MIL-C-26094
UIL-A-81596

QQ-A-f430
HIL-R-567k
MIL-R-8814
MIL-A-81596

QQ-A-200
QQ-A-250
~-A-367
MIL-P-25995
MIL-A-45225
MIL-A-46027
MIL-A-46083

QQ-A-200
QQ-A-250
wW-T-700
t41L-G-18014
MIL-s-24149
MIL-c-2609L

IIIL-C-26094

(none)

(none)

(none)

MIL-s-24149

Q-A-200
QQ-A-250

QQ-A-200
QQ-A-250
MIL-G-18014
MIL-s-24149
MIL-P-25995

Page
number

27

27

2a

28

28

28

29

29

29

30

30

UNs”
number

A95456
(cent)

A95457

A95652

A96061

A96063

A96066

A96070

A96151

A97005

A97050

A97072

A97175

Government
specificatiori

FSIL-A-45225
UIL-A:46027
HIL-A-46083

(none)

(none)

QQ-A-200
QQ-A-225
QQ-A-250
QQ-A-367
QQ-A-430
WW-T-700
MIL-(?-85
MIL-F-3922
MIL-T-7081
MIL-T-10794
MIL-A-12545
141L-G-18014
MIL-F-18280
KIL-A-22771
MIL-W-23351
FSIL-F-39000

QQ-A-200
MIL-W-85
MIL-G-18014
MIL-G-A8015

QQ-A-200
QQ-A-367

MIL-A-12545
MIL-A-46104

QQ-A-367
MIL-C-10387
MIL-A-22771

(none )

~-A-430

(none)

(none)

Page
numb er

.

30

30

31

31

31

32

32

32

32

33

33
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MIL-HDBK-270A(SH)

TABLS XIV. UNS to Government suecif ication cross index - continued.

UNs Government Page UNs Government Page

number specification numb er number specification” number

A97475 (none) 33 C84400 QQ-C-390 37
QQ-C-525

.

Cloloo QQ-C-502 3k
QQ-C-576 c8h800 QQ-C-390 37
QQ-U-343
PIIL-Ll-a5 C85400 QQ-C-390 37
MIL-w-3318
MIL-W-23068 C85700 QQ-C-390 37

C103OO MIL-W-23068 34 C85800 MIL-B-15894 38

C36000 QQ-B-626 36 C86200 QQ-C-390 3B
QQ-C-523

C46400 QQ-B-637 34 MIL-c-11866
QQ-B-639 MIL-C-22087

MIL-C-22229
C63000 QQ-C-450 35

QQ-C-465 c86300 QQ-C-390 38
MIL-B-16166 QQ-C-523

C65500
MIL-C-11B66

QQ-C-591 35 MIL-c-153fb5
MIL-T-8231 MIL-C-22087
MIL-E-23765 MIL-C-22229

C67500 ~- B-72B 35” C86500 QQ-C-390 3B
QQ-C-523

C68800 (none) 35 MIL-C-153L5
MIL-C-22087

c70600 MIL-T-15005 35 MIL-C-22229
MIL-c-15726
MIL-T-16420 C87hO0 QQ-C-390 38
MIL-T-22214

C90300 QQ-C-390 39
C71OOO (none) 36 QQ-C-525

MIL-C-11B66
C71500 MIL-T-15005 36 MIL-C-15345

MIL-c-15726 MIL-C-22087
MIL-T-16420 MIL-C-22229
MIL-T-2221&

C92200 QQ-C-390 39
cB3600 QQ-C-390 36 QQ-c-525

QQ-C-525 MIL-C-15345
MIL-C-11B66 MIL-B-16541
MIL-C-15345
MIL-c-220B7 C94700 QQ-C-390 39
MIL-C-22229

C94800 QQ-C-390 39
C83800 QQ-C-390 36
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HIL-HDBK-270A(SH)

TABLE XIV UNS to Government specification cross index - continued.

UNs
numb er

c95200

C95400

C95700

C95800

J92600

J92602

J92603

J9261O

J92640

J92700
J92701

J9271O

J92800

J92B1O

J92900

J93L01

J93403

J93423

J93503

J94003

J9420Z

Government
specification

QQ-B-675
QQ-C-390
HIL-C-22229

QQ-B-675
c&c-390
HIL-C-15345

QQ-C-390

QQ-B-675
QQ-C-390
HIL-C-15345
HIL-B-24480

UIL-S-867

(none)

(none)

ML-S-81591

MIL-S-81591

(none)

(none)

(none)

(none)

MIL-S-81591

(none)

(none)

(none)

(none)

(none)

(none)

(none)

Page

number

40

40

40

40

60

60

60

60

60

61
61

61

61

61

62

62

62

62

62

63

63

VNs
number

J94213

J94224

J94604

J94605

J95150

J95405

J95J05

L50050

N04019

N04400

N04401

N04404

N04405

N05500

N05502

N06600

N06625

N07718

NOB330

N08825

R50250

Government
specification”

(none)

(none)

(none)

(none)

(none)

(none)

(none)

QQ-L-171

W-N-288

QQ-N-2fJl
MIL-T-1368

(none )

(none)

QQ-N-2B1

QQ-N-286

(none)

QQ-U-390

MIL-E-21562

(none,)

(none)

(none)

MIL-T-81556
MIL-T-B1915

Page
numb er

63,

63

63

64

64

64

64

47

41

41

41

41

41

41

42

42

42

.42

43

43

/44
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MIL-HDBK-270A(SH)

TABLE XIV . UNS 0 Gove ntt n-me specification cross index - continued

UNs Government Page UNs Government Page
ntunber specification nwnber number specification numb er

R50600 MIL-T-9046 44 S17700 MIL-S-25043 50
MIL-T-81556

S201OO QQ-s-766 48
R50550 MIL-T-9046 U

NIL-T-81556 S20200 QQ-S-763 48
QQ-S-766

R50700 FSIL-T-9046 64
KIL-T-9067 S20500 (none) 48
UIL-T-81556

S2091O (none) 48
R52250 (none) 45

S21800 (none) 49
R52f+O0 (none) 65

S21900 (none) 49
R54520 MIL-T-9046 45

FIIL-T-9047 S21904 (none) 49
ML-T-81556
ML-T-81915 S2LOO0 (none) 49
MIL-F-83142

S241OO (none) 50
R5481O MIL-T-9046 45

MIL-T-9047 S301OO W-S-766 50
KIL-S-5059

MIL-R-81588
MIL-F-83142 S30200 QQ-S-763 50

QQ-S-766
R56080 MIL-T-9046 45 MIL-S-5059

MIL-S-7720
R5621O MIL-T-9046 45 DOD-F-24669/6

141L-T-9047
S30260 DOD-F-24669/5 51

R56401 MIL-T-9046 46 S30300 DOD-F-24669/6 51
141L-T-9047
MIL-T-81556 S30400 QQ-s-763 51
MIL-F-83142 QQ-S-766

R56740 MIL-T-9046 46 S30500 QQ-S-763 52
I’UL-T-81556 QQ-S-766
MIL-F-83142

S13800 (none) 58 S30800 (none) 52

S15500 (none) 58
S30900 QQ-s-763 52

S17400 MIL-S-81591 58 QQ-S-766
DOD-F-24669/6
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1’!IL-HDBK-270A(SH)

TABLE XIV . ~T S t Gove ication cros de - continued.

UNs Government Page
numb er specification number

S31OOO QQ-S-763 53
QQ-S-766
DOD-F-24669/6

S37.400 (none) 53

s31600 QQ-S-763 53
QQ-S-766
MIL-S-5059
FIIL-S-7720
FiIL-S-27h19
DOD-F-2&669/6

S31700 QQ-S-763 5f4
QQ-S-766
MIL-S-27419
DOD-F-24669/6

S32100 QQ-S-763 56
QQ-S-766
MIL-S-862
HIL-S-27419
DOD-F-24669/6’

s32900 (none) 55

S34700 QQ-S-763 55
CP2-S-766
000-F-24669/6

S34800 QQ-S-766 55

S38LO0 (none) 56

S63198 (n.ane) 56

S66220 (none) 56

Z2121O (none) 47

Z32121 MIL-A-18001 47
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MIL-HDBK-270A(SH)

-. ”.- . ..7 .—. –.. -r ----LmLr, AV .maex OL cw.non names

Common

name

Aluminum

Aluminum alloy,
wrought

Aluminum bronzf

UNS
number

A02130
A03550
A9105O
A9106O
A911OO
A91145
A91350

A92011
A92014
A92024
A92036
A92048
A92124
A92218
A92219
A92319
A93003
A93004
A93015
A9h032
A940&3
A95005
A95050
A95052
A95056
A95083
A95086
A95154
A95182
A95252
A’35254
A95356
A95454
A95456
A95457
A95652
A96061
A96063
A96066
A96070
A96151
A97005
A07050
A97072
A97175
A97L75

C63000
c95200
C95LO0

Page
number

18
18
18
18
19
19
19

20
20
20
20
21
21
21
22
22
22
23
23
23
23
24
24
2k
26
25
25
25
25
26
26
26
27
27
27
27
28
28
28
29
29
29
29
30
30
30

32
37
37

Common
name

Aluminum bronzf
(cent)

Aluminum,
refined

Armco 21-4

Bronze, high
silicon

Cast iron

Chromium-nickel
iron alloy

Copper alloy

Copper, oxygen.
free
electronic

Copper, oxygen.
free extra lo~
phosphorus

Copper-nickel
90-10

Copper-nickel
80-20

Copper-nickel
70-30

Crucible 3003

Free-cutting
brass

Hadfield man-
ganese steel

Lead

Manganese
bronze , cast

UNs
numb er

C95700
c95800

A91199

------

C65500

------

s66220
...-.

C68800

Clolol

C103OO

C70600

C71OOO

C71500

------

C36000

......

L50050

C67500
c86200
c86500

c86300

Page
numb er

37
37

.
19

56

32

62

53
54

32

31

31

32

33

33

56

31

64

44

32
35
35

35
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MIL-HDBK-270A(SH)

TABLS XV. Index of common names - continued.

common UNs Page Common UNs Page
name number number name number numb er

Manganese ------ 64 Stainless steel S2091O 45
steel chromium-

manganese -
Manganese - ------ 64 nickel -

nicke 1 molybdenum
steel

Stainless steel S301OO 47
Naval brass, C46400 31 chromium- S30200 &7
uninhibited nickel S30300 k8

S30400 48
Nickel base N04019 38 S30500 49,
castings S31700 51

S321OO 51
Nickel-chromium N06600 39 S32900 52
alloy N06625 39 S34700 52

N07718 39 S34800 52
S38400 53

Nickel-copper N04400 38
alloy N04401 38 Stainless steel S17700 55

N04405 38 chrOmium-
N05500 38 nickel-
N05502 39 aluminum

Nickel-irc.n- NOB330 40 Stainless steel S13800 55
chromium alloy chromium-

nickel-
Nickel-tin C94700 36 aluminum-
bronze c94800 36 molybdenum

Red brass, c83600 33 Stainless steel S15500 55
leaded chrcmium- S17400 55

nickel-
Red bras:, C83800 33 copper
leaded, cast

Stainless steel S30800 k9
Rezistal 3311 ------ 56 chromium- S30900 49

nickel, heat s31000 50
Rezistal 3329 ------ 56 resisting S31400 50

Semi-red brass C84400 34 Stainless steel S30260 48
cast c84800 34 chromium-

nickel, low
Silicon brass c87400 35 permeability

Stainless steel S631OO 53 Stainless steel S21800 46
chromium- S21900 L6

Stainless steel S201OO L5 ,nickel- S2190A 46
chromium- S20200 45 manganese s24000 46
manganese- S20500 45 S241OO 47
nickel
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MIL-HDBK-270A(SH)

TABLE XV. Index of common namez - continued.

Common UNs Page Common tis Page

name numb er number name numb er numb er

Stainless steel S31600 50 Titanium alloy R5.481O 42
chromium- Ti 8-1-1
nickel-
molybdenu.m Titanium alloy R56080 62

Ti-BMn
Steel casting J92600 57

J92602 57 Titanium alloy R5621O 42
J92603 57 Ti-6Al-2Nb-lTa
J9261O 57 lMO
J92640 57
J92700 5B Titanium alloy R56bOl 63
J92701 5B Ti-6Al-4V
J9271O 58
J92BO0 58 Titanium alloy R56740 43
J9281O 58 Ti-7Al-4Mo
J92900 59
J93401 59 Titanium, grade R50250 41
J93403 59 1 unalloyed
J93423 59
J93503 59 Titanium, grade R50400 41
J94003 60 2 unalloyed
J94202 60
J94213 60 Titanium, grade R50550 41
J94224 60 3 unalloyed
J94604 60
J94605 61 Titanium, grade R50700 41
J95150 61 4 unalloyed
J94505 61
J95705 61 Titanium, low R52250 42

alloyed R52400 42
Steel, cast, .----- 61
corrosion Yellow brass, cB5400 34
resistant cast, leaded CB5700 34

C85BO0 35
Steel, .....- 55
cOrrOsiOn- Uniloy 888 ...... 54
resistant, PH

Weld ...... 62
Thompson ...... 53
alloy Weld ❑etal .----- 62

in bronze C90300 36 Welding ----- . 62
electrode

Tin bronze , c92200 36
leaded Welding rod ------ 62

Titanium alloy R54520 42 Zinc, anode Z32121 44
a alloy type III

Zinc, rolled Z2121O 64
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