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WASHINGTON, D. C.
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Copper and Copper Alloys
1 June 1971

1. This standardization handbook was developed by the Department

of Defense in accordance with established procedure.

2. This publication was approved on 1 June 1971 for printing and
inclusion in the military standardization handbook series.

3. This handbook provides basic and fundamental information on

copper and copper alloys for the guidance of engineers and designers of
military materiel. The handbook is not intended to be referenced in pur-

chase specifications except for informational purposes, nor shall it

supersede any specification requirements.

4. Every effort has been made to reflect the latest information on

copper and copper alloys. It is the intent to review this handbook

periodically to insure its completeness and currency. Users of this

document are encouraged to report any errors discovered and any recom-

mendations for changes or inclusions to The Director, Army Materials

and Mechanics Research Center, Watertown, Mass. , 02172.

Attn: AMXMR-MS.
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PREFACE

This is one of a group of handbooks covering the metallic and non-

metallic materials used in the design and construction of military equip-

ment, which are designated as MIL-HDBK-XXX.

The purpose of these handbooks is to provide, in condensed form,

technical information and data of direct usefulness to design engineers.

The data, especially selected from a very large number of industrial and

government publications, have been checked for suitability for use in

design. Wherever practicable, the various types, classes, and grades

of materials are identified with applicable government specifications

authorized for use in connection with drawings; the corresponding techni-

cal society specifications and commercial designations are shown for

information.

The numerical values for properties listed in the handbook, which
duplicate specification requirements, are in agreement with the Values in

issues of the specifications in effect during the preparation of this hand-

book. Because of revis ions or amendments to specifications taking place

after publication, the handbook values may, in some instances, differ.

from those shown in current specifications. In connection with procure -
me nt, it should be understood that the governing requirements are those

of the specifications of the issue listed in the contract.

Current issues of specifications should be determined by consulting
the latest issue of the Department of Defense Index of Specifications and

Standards (DODISS) and supplements thereto,

Appreciation is expressed to the American Society for Metals (ASM),
the American Society for Testing and Materials (ASTM), and the Copper

Development Association (cDA) for approval to use some of their data in

the preparation of this handbook,

This revision of the handbook was prepared by the Army Materials

and Mechanics Research Center.
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COPPER AND COPPER ALLOYS

COPPER IN ENGINEkRING OESIGN

I. GENERAL CHARACTERISTICS. Copper and copper alloys are

widely used in engineering applications because of their high electrical

and thermal conductivity, good workability, ease of joining, good corrosion

resistant characteristics, and useful range of mechanical properties. A

wide range of mechanical properties may be achieved by the proper use of

alloying, thermal treatment, or cold working techniques. In addition,

copper and its slloys a’re readily finished by plating or lacquering, and can

be joined satisfactorily by conventional methods.

2. AVAILABLE CAST AND WROUGHT FORMS. Cast shapes are

available, the method of casting depending upon the requirements and the

economics of production. Sand castings are cheapest, but tolerances are
poor. Permanent and semi-permanent mold castings have cloi. er dimen-

sional tolerances as do die castings. For precision castings, investment

mold or lost-wax methods may be necessary. Wrought forms are available,

and include plate, sheet, strip, wire, bar, tube, and extruded or rolled

shapes.

3. AVAILABLE PROPERTY RANGES. Typical mechanical proper-

ties for copper and copper alloys are given in appropriate tables of this

handbook. The values given therein represent reasonable approximations

suitable for general engineering use. Due.to commercial variations in

composition, and to manufacturing limitations, these values should not be

used for specification purposes. Ranges of room-temperature mechanical

properties of copper alloys as specified for government use are also given

and are expressed as minimum levels required. It should be noted that tiie
specified range of mechanical properties of wrought alloys is very wide

depending on compositio~ mechanical and thermal treatment, and cross -

section size. Table I gives the mechanical property ranges of copper

alloys indicated in government specifications.

4. REACTION TO TEMPERATURE CHANGES. In general, the

tensile strength, yield strength, and hardness of copper alloys decrease

with increasing temperature, while elongation behaves erratically; further,

the properties of most alloys are substantially impaired at 500°F (260°C).

However, when subjected to subzero temperatures, the tensile strength

1

Downloaded from http://www.everyspec.com



.-.
-—

MIL-HDBK.698A
1 JUUE 1971

,
1

TABLE 1. MECHANICAL PROPERTY RANGES OF COPPER ALLOYS

Property Cast Wrought

Tensile Strength 21 to 155 30 to 230

Min, ks i

Yield Strength, 8 to 130 11 to 165

Min, ks i

Elongation, 1 to 25 1 to 60

Percent

increases, yield strength and impact resistance tend to increa:se erractical -

Iy, and elongation is altered slightly.

CLASSES OF COPPER AND COPPER ALLOYS

5. TYPES AVAILABLE. The metal is available in various composi-

tions including commercially-pure copper (99. 88 percent minimum),

alloys for casting,, and alloys for the manufacture of wrought products.

Commercially-pure copper is non heat-treatable except for annealing after

cold working. Some copper alloys, on the other hand, can achieve a

range of mechanical properties not only by cold working, but ilso by

solution treatment and aging.

6. COMMERCIALLY-PURE COPPER. Commercially-pure copper
is metal for which the specified minimum copper content is not less than

99.88 percent, silver being counted as copper. The Gove rnment uses

several types of commercially-pure wrought coppers with their copper

contents varying from 99.88 to 99.96 percent. The pure meta3 is used in
military design where high electrical or thermal conductivity, good

resistance to corrosion, and ease of fabrication are important.

7. ALLOYS. Most copper alloys are composed of copper to which

has been added zinc, tin, and lead. However, other a..lloying elements
may include alu+ninurn, be rYlliurn, iron, manganese, nickel, phosphorus

and silicon. Few of these alloys are heat treatable. Axnong the excep-

tions however, are the aluminum bronzes, copper-beryllium, copper-

nickel-tin, and copper-nickel-phosphorus alloys. Casting alloys generally

2

4 I

I

O
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contain two added elements, and many contain three. Total alloying addi-

tions may amount to about 42 percent, and the copper content may be from

approximately 58 to 92 percent. Casting alloys with higher percentages

of copper are used in most military designs. The majority of copper

alloy castings is made by sand founding. Other methods of casting in-

elude the permanent-mold, die, centrifugal, continuous, plaster, and

investment processes. All castings, with the exception of the aluminum

bronzes, copper-nickel-phosphorus, and the copper-beryllium alloys,

are supplied generally in the “ as -cast!’ form. Wrought alloys are com-

posed of from about 55 to 98 percent copper and alloying additives that

individually may vary from minute traces to 40 percent. Wrought alloys

are supplied principally as plate, sheet, strip, shapes, tubing, bars,

rods, wire, and forgings.

Historically, copper alloys have been classified into two major cate-

gories: brasses and bronzes. Brass was defined as any copper alloy with

zinc as the principal alloying element, with or without ,sma.11 quantities of

some other elements. Bronze was originally a term for copper alloys

having tin as the only or principal alloying element. Today, the. term
i! bronze,, is seldom used alone, and the terms “ Phosphor Bronze” Or

I! Tin Bronze,, are used for indicating cOpper:tin dlOYS. In fact, the term
,, Bronze,!, together with a suitable modifying adjective, has in recent

years been extended to apply to any of a great variety of copper alloys.

Thus, chemical composition was the original criterion for classifying an

alloy as a brass or bronze. However, this criterion has been ignored and

many brasses are still erroneously called “bronzes”, because their

appearance or other properties are similar to bronzes. Also, trade
names are likely to be confusing with respect to alloying elements used.

For example: a copper-zinc alloy is called a bronze if it has a color

resembling that. of the true bronzes or copper-tin alloys; a copper -zinc -

nickel alloy ii called a nickel-silver because its color is silvery-white;
while commercial bronze, manganese bronze, and architectural bronze

are in reality brasses. Thus, it can be seen that trade names are often

more descriptive of color than of composition.

8. STANDARD DES IGNAT IONS FOR COPPERS AND COPPER

ALLOYS$. The most widely accepted alloy designation system in North

America for wrought and cast copper and copper alloy products is the

system administered by the Copper Development Association (CDA),

Developed by the copper and brass industry in the United States, the

system is now used by the U. S. Government, by the American Society

for Testing and Materials (ASTM), by the Society of Automotive Engineers

(SAE) and by nearly all producers of copper and copper alloy wrought and

cast products in North America.

3
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The designation system is not a specification but is rather an orderly

method of defining and identifying coppers and copper alloys. It eliminates

the limitations and conflicts of alloy designations previously used and at

the same time provides a workable method for the identification marking

of mill and foundry products.

In the CDA designation system, numbers from 100 through 799
describe wrought alloys. Cast alloys are numbered from 800 through 999.

Within these two categories, the system groups the compositions into the

following families of coppers and copper alloys:

. . COPPERS — Metal which has a designated minimum copper content
of 99. 3%.

HIGH COPPER ALLOYS - For the wrought products, these are alloys

with a designated copper content less than 99.3 % but more than 9670, and

which do not fall into the other copper alloy groups. The cast alloys have
a designated copper content in excess of 94’%, to which silver :may be

added for special properties.

BRASSES — These alloys contain zinc as the principal alloying element
with or without other designated alloying elements such as iron, aluminum,

nickel and silicon. The wrought alloys contain three main families of

brasses: copper-zinc alloys; copper-zinc-lead alloys (leaded brasses);
and copper-zinc-tin alloys (tin brasses).

The cast alloys contain five main families of brasses; copper-tin-zinc

alloys (red, semi-red and yellow brasses); copper-tin-zinc-lead alloys

(leaded red, semi-red and yellow brass&s); ‘Manganese bronze!! alloys

(high strength yellow brasses); leaded “mimganese bronzeii alloys (leaded

high Strength yellow brasses); and copper-zinc -silicon alloys (silicon

brasses and bronzes).

BRONZES - Broadly speaking, bronzes are copper alloys in which the

major alloying element is one other than zinc or nickel. Originally
i, bronze,, de~cribed alloys with tin as the only or principal alloying element.

Today, the term bronze is seldom used by itself in a technical sense.

Rather it is used with a modifying adjective. For wrought alloys, there

are four main families of bronzes: copper-tin-phosphorus allc,ys (phosphor

bronzes); copper-tin-lead-phosphorus alloys (leaded phosphor bronzes);

copper-aluminum alloys (aluminum bronzes); and copper- silicon alloys

(silicon bronzes).
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The cast alloys have four main families of bronzes: ‘copper -tin

alloys (tin bronzes); copper-tin-lead alloys (leaded and high leaded tin

bronzes); copper-tin-nickel ‘alloys (nickel-tin bronzes); and copper -

aluminum alloys (aluminum bronzes). The family of alloys known, as

“manganese bronzes t, are not included here but in the brasses, above.

COPPER- NICKELS - Alloys with nickel as the principal alloying

element, with or without other designated alloying elements present.

COPPER-MCKEL- ZINC ALLOYS - Commonly known as”” nickel

silvers”, these are alloys which contain zinc and nickel as the principal

and secondary alloying elements, with or without other designated elements

present.

LEADED COPPERS — A series of cast alloys ‘of copper with ZOY, or

more lead, and usually a small amount of silver present, but without tin

or zinc.

SPECIAL ALLOYS - Alloys whose chemical composition does not

fall into any of the aforementioned categories.

9. SPECIFICATIONS AND’ DATA. Table II is a comprehensive

listing of government standardization documents pertaining to copper.

Revision symbols are given to alert the reader to the latest issue of the
document available as of the date of publication of this handbook. In-

cluded in the list of documents are military and federal specifications,

standards, and qualified products lists (OPLS). Tables III through X

deal with cast coppers and copper alloys while Tables XI through XXI

deal with the wrought material.

Table III lists the alloy numbers according to Federal Specification

QQ - C-391J ad cross-references the appropriate MIL specification,
ASTM SAE, AMS and CDA document number. Other information given

include previous designations, ” casting forms available and typical

appllcatione for cast material.

Table IV gives the chemical composition of cast allOYS by ASTM,

document number. Tables V and VI list cast alloys by CDA number and
givethemechanical and physical properties.. Table VII gives the

chemical composition and mechanical properties of cast material ac-

cording to OQ-C-390.

5
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FORMABILITY

10. TYPES OF WORKING. Generally, two types of working are of

interest: hot working and cold working, Hot working is defined as de.

forming a metal above its recrystallization temperature; that is, within

its transformation range. Recrystallization takes place, but strain
hardening does not since the crystals are in a plastic state. The con.

verse of this is true during cold working; that is, deforming a metal

plastically below its transformation temperature range (usually at room

temperature) such that strain hardening occurs.

11. FACTORS AFFECTING FORMABILITY. Ductility, which is that
property of a metal permitting permanent deformation before fracturp by

stress in tension, ‘is the most important factor affecting formability.

Copper is a ductile metal.

During hot working, copper can be reduced in cross-section to a con-

siderable extent without intermediate annealing. Here, the degree of

ductility is affected by factors such as inclusions, which may be non-

metallic oxides, dirt or carbon, or metallic inclusions of ]ead or bismuth.

These two metals are insoluble in copper, and are a cause of hot short-

ness in the metal; that is, the metal would lack sufficient ductility and

malleability so as to permit hot -working.

In cold working, ductility depends to a large degree on composition;

therefore, alloys having two micro constituents such as alpha-beta brass

(that is, face-centered and body-centered cubic crystal structures) are

less readily cold worked than the single phase alloys. Another important

factor in cold working is the rate of strain hardening, but this may be cir-

cumvented by intermediate annealing; however, if the metal does not

yield plastically before breaking, then cold reduction cannot occur.

12. HOT WORKING OPERATIONS. Commonly used hot working

operations are given below:

ROLLING - Hot rolling is a mechanical method of working the metal
by passing it between two rolls, while it is within the recrystallization

temperature range. The most common shapes that are hot rolled are

round, wedge, square and rectangular. Rods are rolled for subsequent
drawing to wire. Flat products are rolled as heavy plates for subsequent

finishing to thinner gages by cold rolling.

.

6
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EXTRUSION - Hot extrusion of metal is a process whereby metal

heated to within the recrystallization range is forced through a restricted

orifice, thereby forming an elongated shape of uniform cross - section.

PIERCING - Rotary piercing is the method employed for quantity

production of seamless tube. This tube has slightly higher mechanical

properties than welded tube because it is homogeneous throughout.

HAMMER FORGING OR PRESS FORGING - Forging is defined as the

hot shaping of metal by pressure or by repeated blows in a press or ham-

mer, in open or closed dies. High mechanical properties are obtained by

forging, and if cost is not a main factor, forgings should be considered

first in designing.

BENDING AND FORMING - Bending and forming operations generally

change the shape of articles without reducing their cross- sectional area.

Hot bending and forming is used when sharp bends are required, as cold

bending would rupture the metal through strain hardening.

13. COLD WORKING OPERATIONS. Commonly used cold working
operations are given below:

ROLLING — Cormer allovs that are cold rolled to finished size have. .
more uniform dimensions and better mechanical properties than the hot

rolled product. Most cold rolling is performed on sheet but some rolling

of rods and shapes of various cross-sections are also accomplished. Rods

are, however, usually brought to final dimensions by one or more cold

drawing finishing operation,

DRAWING - Two common drawing operations within the copper in-

dustry are: (1) the process of pulling flat products (rod, wire, tube, and

shapes) through a die, thus affecting a reduction in size or change in shape

of the cros s--section of the product and an increase in hardne.ss of the’ metal;

and (2) the process of making articles in a press from blanks cut from

flat products in which the gage is reduced by pushing the metal between a
punch’ and die to develop the side walls of the part.

OTHERS – Most of the copper alloys are capable of being formed by

cold heading, spinning, bulging, flanging and ne eking.

I
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HEAT TREATMENT

14. GENERAL. There are several thermal processes used to

change the physical or mechanical properties of copper and copper alloys.

Heat treating is a combination of heating and cooling operations applied to

a metal or alloy in the solid state, to produce changes in physical and me-

chanical properties. Heat treatment data for several cast alloys is given

in Table VIII.

15. ANNEALING. Annealing is a process involving heating and cool-
ing designed to affect: (1) a softening of cold-worked structures by. re-

crystallization or grain growth, or both; (2) a softening of age-hardened

alloys by causing a nearly complete precipitation of the second phase in

relatively coarse forms; (3) a softening of certain age-hardenable alloys

by dis solving the second phase and cooling rapidly enough to obtain a

supersaturated solution; and (4) the relief of resid@ stres ses.

16. AGE HARDENING, Age hardening is a process of increasing the

hardness and strength of a metal by the precipitation of particles of some

phase from a supersaturated solid solution alloy. The hardening cycle

usually consists of (1) heating or annealing at a temperature sufficiently

high to maintain solid solution, (2) rapid cooling or quenching t.o retain the

supersaturated solid solution, and (3) subsequent heating at a temperature

lower than the solution anneal to affect the precipitation.

17. TEMPER. Temper is the condition, produced in a metal by

mechanical or thermal treatment, having characteristic structure and

mechanical properties.

ANNEALED TEMPERS — Tempers produced by annealing and usually

defined by a nominal grain size or grain size range.

0.015 mm. 0.050 mm.
0.025 mm. 0.070 mm.

0.035 mm. O. 100 mm.

The most commonly specified nominal annealed tempers are listed.

Certain alloys, not composed entirely of alpha grains, do not lend them-

selves to classification. under these listed tempers. The terms “ Light

Anneal” and “ Soft Anneal” are also commonly used. Their meclianical

properties are defined by applicable specifications.

.

-.
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ROLLED OR DRAWN TEMPERS (Flat Products, except Bar, and

Wire) - These tempers are designated by the following terms, and de-

fined in applicable specifications:

Eighth Hard Extra Hard

Quarter Hard Spring

Half Hard Rivet (wire only)

Three Quarter Hard Screw (wire only)

Hard

ROLLED OR DRAWN TEMPERS (Bar and Rod) — These tempers are

designated by the following terms, and defined in applicable specifica-

tions:

Quarter Hard Hard

Half Hard Extra Hard

ROLLED OR DRAWN TEMPERS (Tube) - These tempers are desig-

nated by the following terms, and defined in applicable specifications:

Light-Drawn — Generally applied to tube where some degree of

stiffness is desired without serious impairment of bending

qualities.

Drawn (GeneraJ Purpose) — Applicable to tube only; commonly

used where there is no real requiremerit for high strength or

hardness on the one hand, or for bending qualities on the other.

Hard-Drawn - Used where there is need for a tube as hard or as

strong as is commercially feasible for the size in question.

AGED TEMPER - This temper is for age-hardenable alloys and is

referenced as the T temper. The letter T is added to the temper designa-

tion to indicate that the material has been precipitation har”dened.

OTHER TEMPERS — Other tempers used in this handbook are:

As-extruded - A condition of a mill product re suiting from hot

extrusion; soft, not drawn or rolled to size..

As -hot rolled — A condition of a mill product

rolling; soft, not draw~ or rolled to size.

resulting from hot

I

‘o ,9 ,
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and

As-drawn- Material brought to final dimensions bV cold drawinz

through a die, regardless of temper or prior operations.

CORROSION

18. GENERAL. Corrosion is the deterioration or failure of metals
%lloys by chemical or electrochemical processes. Copper and copper

alloys are relatively resistant to corrosion but, like most metals, will

deteriorate in certain environments. The relative corrosion resistance

of copper and copper alloys to various liquids and gases is shown in

Table IX for cast alloys. Table XI gives this information for wrought

alloys. These tables should serve as a guide only. The most common

processes affecting copper and its alloys are listed below.

DEZINCIFICATION – Corrosion of an alloy containing zinc (usually

a brass alloy) involving loss of zinc.

DEALUMINIFIGATION - A phenomenon somewhat similar to dezinci -

fication involving 10ss of aluminum.

DENICKELIFICATION - A common phenomenon somewhat similar to

dezincification involving loss of nickel.

EROSION — The abrasion of metal or other material by liquid or gas,

usually accelerated by presence of solid particles of matter in suspension,

and sometimes by corrosion.

Cavitation - The damage caused to a material by a moving liquid,

and associated with the formation and collapse of cavities in the

liquid at the solid-liquid interface.

Impingement Attack — A type of localized corrosion caused by the

striking of a liquid, containing entrained gasses, on a metal sur-

face.

STRESS CORROSION – Spontaneous failure of metals by cracking

under combined action of corrosion and stress, residual or applied.

Season cracking is the spontaneous failure of some metals by cracking

under the cambined action of corrosion and re sidual str es ses.

O
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MACHINABILITY

19. GENERAL. Machinability is the quality of a metal or alloy

which enables it to be readily shaped at a high speed by cutting tools,

producing a smooth surface with a minimum wear of the tools. The rela-

tive machinability rating of various cast coppers and copper alloys is

given in Table X.’ These ratings are based on copper alloy No. 360 (free

cutting brass) having a rating of 100. Wrought alloys are covered in

Table XII.

JOINING

.

book”, Part 1.

20. GENERAL. Copper alloys are readily joined by various welding

processes. The suitability of the various joining methods for many alloys

is indicated in Table X. Wrought alloys are covered in Table XIII.

TEMPERATURE EFFECTS

21. ELEVATED AND LOW TEMPERATURES. The effects of testing

temperature on wrought copper alloys are shown in Table XIV. These
are important considerations in design.

OTHER PROPERTIES

22. GENERAL. Data indicating melting point, density, electrical

conductivity, resistivity, thermal conductivity, modulus of elasticity and

of rigidity are included in Table XV.

SPECIFICATIONS AND DATA - WROUGHT PRODUCTS

23. GENERAL. Table XVI lists wrought alloys by CDA number and
gives their nominal composition. Tables XVII, XVIII and XIX cross -

reference documents by Federal, Military and CDA respectively. Table

XX lists mechanical properties according to CDA and Table XXI lists

mechanical properties according to government specifications.

Table XXII shows fabricating characteristics and typical applications

according to CDA.

TOLERANCES

24. GENERAL. The tolerances for castings are usually specified in

the contract or on the drawings. Tolerances, for wrought products can be

found in Fed. Std. No. 146 and also in CDA Publication’’ Standards Hand-

1

Downloaded from http://www.everyspec.com



MIL.HDBK-698A
1 JUNE 1971

ABBREVIATIONIS

25. GENERAL. The abbreviations used in this handbook are as follows:

A - Annealed

AC - As cast

AE - As extruded

AMS - Aerospace Material Specification (SAE)

AR - As received

ASTM - American Society for Testing and Materials

AT - Solution-Heat treated and precipitation hardened

BHN - Brinnel Hardness Number

CDA - Copper Development Association

Ce C - Centrifugal cast

CF - Cold forming

CFA -

CHe -

Coc -

Comp. -

CR

c Ys
D
DA

EL

ES
ET

EXT
FT

H

HD

HR

HT

IA

J

K

ksi

LA
LD

mm

OFF

RA

RB
RC

RF

Cold formed and aged

Cold heading

Continuous cast

Composition

Cold rolled

Compressive Yield Strength

Drawn

Drawing anneal

Elongation (in 2 inches)

Endurance strength

Extruded and turned

Extension Under Load

Forged and turned

Hard

Hot drawn

Hot rolled

Hard and precipitation hardened

Intermediate anneal

In rolls, on bucks, reels, or spools

In straight lengths

Thousand pounds per square inch

Light anneal

Light drawn

Millimeters

Offs et

Reduction in area

Rockwell hardness,

RockwelI hardness,

Rockwell hardness,

B scale

C scale

F scale

12
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R30N

R15N

R30T

s
SAE
Spr

SPS

Ss

Stc

StR

TS

T YS

UTS

XI+

NIT

XSpr

YP

Ys

l/8H

1/4H

l/2H

3/4H

1/4HT

1/2 HT

3/4HT

26.

are used

- Rockwell hardness, 30N scale

- Rockwell hardness 15T scale

~ Rockwell hardness, 30 T”scale

- soft

- Society of Automotive Engineers

- Spring

- Standard pipe size

- Shear strength

- Static cast

- Stress relieved

- Tensile Strength

- Tensile yield strength - 0.5% extension under load

- Ultimate tensile strength

- Extra hard

- Extra hard and precipitation hardened

- Extra spring

- Yield point

- Yield Strength
- Eighth hard

- Quarter hard

- Half hard

- Three quarter hard

- Quarter hard and precipitation hardened

- Half hard and precipitation hardened

- Three quarter hard and precipitation hardened.

CHEMICAL SYMBOLS. The following listed chemical symbols

in detailing chemical composition of the various alloys.

Aluminum

htimony

Arsenic

Beryllium

Bismuth

Boron

Cadmium

Calcium

Carbon

Chromium

Cobalt

Columbium

Copper

Iron

Lead

Al
Sb

As

Be

Bi

B

Cd

Ca

c

Cr

co

Cb

Cu

Fe

Pb

Lithium

Magnesium

Manganese

Mercury

Nickel

Phosphorus

Selenium

Silicon

Silver

Sulfur

Tellurium

Titanium

Tin

Zinc

Zirconium

Li

Mg

Mn

Hg

Ni

P

Se

Si

4
s

Te

Ti

Sn

Zn

Zr

13
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TASLE Il. GOVERNMENT STANDARDIZATION DOCUMENTS

MILITARY SPEC1F1CATION5

Number

MIL-C-50C

MIL-W-85E

MIL-W-85/t A

MIL-F -1224A

MIL-T- 1368C(2)

MIL-E-278B(11

MIL-T -3235A

MIL-W -3318

MIL-C -3383

ML- T-3595B

MIL-C-3993C

MIL-W-5086B(1]

MIL-W-5086/1

MIL,W -5086/2A

MU-W-5086/3

ML-W-5086/4

MIL-W-5086 /5A

MIL-W-5086 /6A

MIL-W- 5086/7

Title

Copper Alloy, Nwnhet 2b0 Ca. tridge Brass, 70 Percent,
Sheet Strip, Plate Bar, and Discs.

Wa.eg.ide Rigid Rectangular, General Specification For.

W.veguide, Rigid, R.cw.ngula>.

Fitti.C, Tube, Bza. s . . Bronx., Flared.

Tube and Pipe, Nickel Copper AII.y, Seamless and Welded.

Electrode Covered Aluminum Bronze.

Tube, Copper, seamless (F., Torpedo Use).

Wire, Copper and Wire, Steel, Cepper.lad W -154 and

ws.24 /u.

CUP, Bullet Jacket COW?, til.y, for Small Arms
Ammunition.

Tubing, Phosphor B,.. ?,,, (C DA NO. 510] Round Seamless.

Copper and Copper Base AHOY Mill Products,
Pmka@g of.

Wire, Electric, Hook-up and Int. rcmmecting, Polyvinyl
Chloride -in,~ated, Copper -ar Copper A21oY Conductor.

Wire, Electric, Hook-up and Intercm.ectiq, Polyvinyl
Chloride I.sulati. r.. N.flom Jacket, Tin. c..ted Copper
Conductor, 600 Volt, 105 De~. C,

Wire, Electric, Hook-up and Interconnecting, Polyvinyl
Chloride Insulation, Fv.. G1. ss-P.c-NY1.. Tin-coated
Copper Conductor, 600 Volt, 105 %g. C,

Wire, 22ectric, Hook-up and Interconnecting Polyvinyl
Chloride In,ulati.., F-J. -G1ase -Pvc-Nyl.. Tin-coated
Copper C.nductor, 600 Volt, 105 Deg. G.

Wire, Electric, Hook-up and Interconnecting, PoIwinyl
Ch2.ride 1nsu2ati.n, NY1o. Jacket Tin Coated Copper
Conductor, 3000 Volt, 105 Deg. C.

Wire, Electric, Hook-up aad Interconnecting, P.l#w1
Chloride Jnsu2ation, P.lpir.ylidem Fluoride Jacket Tin
Coated C.apPeP Conduct.?, 600 Volt, 110 Deg. C.

Wire, Electric, Hook-up and Interconnecting, P.l~inyl
Chloride Insulation, P.lyvimylideme 21uorid. J..ket, Silver
Coated Cq?e. .4I1oY Conductor, 600 Volt, 110 Deg. C.

Wire, mectric, Polyvinyl, Chl.r<de Insulation, Nylon
Jacket, Tin- Coated Copper Conductor, Medium wei~ht,
600 Volt, 105 De&. C.

14

Date—

2 De. 63

18 I%b 66

18 ]?eb 66

19 Aug 65

21 l?eb 66

17 M., 69

12 May61

25 Ott 50

28 J.. 65

14 Jul 69

14 SeP 62

18 Jun68

19 M,*68

18 Aug 69

19 Mar 68

19 M.r68

19 Mar 68

19 Mar68

5 NOV 68

!, I
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Number

MIL-w-5086/8

MU.-W-6712B

MJ.L-C-7078 B(1)
Supp 1

MLL-B-7883B

MU-T-823 1(2)

MIL-C- 10375 B(1)

MIL.-B-11952B

M32. -B-12128C

MU-C-12166

M12.-E-13191B

MLL-w- 13276A(1)

ML-C-13351A

MU-S-13468(1)

MIL-B.13501A

3.UL-C-14550A

MI.L-T - 15005E(2)

MJ2,.C-15345G(1)

M2L-C-15726 E(2)
(Ship.1

MIL-B - 15894B

M2L-B- 16166A(1)

M2L-T-16420J(3)
(Zhips)

MJL-B-16541 B(3)

MIL-v-16720C

MIL-T- 16992B

TABLE I I (Contd.)

Tifl,

Wire, mectric, Hook-up and Interconnecting, P.alyTinyl
Chloride Insulation, P.lyvinylidene Fluoride Jacket,
Tin Coated Copper Conductor, Lightweight, 600 Volt,
110 Deg. C.

Wire Metallining.

Cable Electric Aermpace Vehicle, General .3pec For.
(/1 thru /22).

Brazing of Steels, copper, Copper Alloy% Nickel Alloy.,
Aluminum and Almi.um Alloy..

Tube., C.pper -Silicon-Bronze, Se?.m2ess For Aircraft.

Cup, Case, Cartridge, copper Alloy (For small Arms
tirnuniti.n).

Bra.. Powder for Si.tering.

Brass, Sintered, structural Parts.

Copper Rod FQr Crusher Cylinders.

Electrcde, Welding, covered Bronze For General Use.

Wire, Bronze (Antenm, Wire type w-28)

CoPPer Alloy Number 377 Forgings.

Steel, Copper M@ Clad Strip (For ?mrall Caliber
Bullet Jacket.) .

Bearing and Bushing, Bras, and Bronze Machined or Formed,

copper Plating (Electm-dqmsited).

Tube, 70-30 and 90-10 Copper Nickel .4UC.Y, Condenser
and Heat Exchanger.

Caeting., Nmferro.., Centrifu@.

Copper-nickel Alloy, Rod, mat Prcd.cts (21at Wire,
Strip. sheet, Bar, and Plate) and Forging..

Bra.., Die Ca.ting..

Brcmz., Aluminum, Forging., Heat Treated.

Tube, 70-30 and 90-10 Copper-nickel A120y, Seamless
id Welded.

Bronze, Valve Castir.Zt+

Va2ve, Foot. Bra.. and Polyvinyl Chloride (For Light Oil
and Water)

Tube, Aluminum-brass Ar.er.ica2 (Copper AUoy. Nc.. 687),
Condenser ti.Heat &ch~ger.

Date

20 No. 69

28 Mar 67

5 De. 67

20 Feb 68

14 J.. 61

7 Feb 69

13 Aug 65

13 AW 65

14 Aug 52

26 Feb 69

4 Mar 66

13 SeP 63

18 Mar68

15 May 67

14 Jul 70

27 Ap, 64

7 Ott 66

5 Ang 70

2 I De. 66

16 Apr 62

10 JUI 69

10 Jun 68

24 Ma.y67

5 Aug 62
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Nutntm,

MU-M-17163A

ME- B-t7528 A(I)

MIL-v.17547 (3)

MIL-B.1791oB(1I

MU-C-18138

MIL-C-18739

MIL-C- 18740

MIL-C-18741

MU-C-18742

ML-C- 18760

ML-R-18818A

MIL-G-18821

MIL-G-188z2

MIL-C-18823

MIL-G.18824

MU-B-18907
(Nerd)

MIL-B- 19231(1)
(Nerd)

MIL-C-1931O”

MIL-C- 19311A
( Wep)

ML-R-196319(4)

MIL-B-J,9708 (1)

MIL-C-201 O?(1)

MIL-C-Z0152

MIL-C-20159 B(1)
Int AMD4 (m)

TABLE II (Contd. )

Title—

Nickel-copper .4I1oY wrought (55-60 Percent Nil Low
Permeability.

Bronze Castings. Tin-nickel (Navy).

Valve, Check. Bronze (Navy),

Buckle, Brass for Belt, Coat, Man, , Wool.

Cartridge Cases. Brass (other Than small Arms).
General Specification For .

Cartridge Case., Brass, Anti-aircraft, 20 millimeter,
Mark 4 Mcd 0.

Cartridge Cases, Brass. 40.Millimeter.

Cartridge Case, Brass, 3 -inch Mark 7 Mod 0
[50 caliber).

Cartridge Case, Bras, S-inch Mark 4 Mod 2 (25 caliber).

Cartridge Case, Brass 8-imeh Mark 1 Mod 3 (55 Caliber).

Rods, Weldimg Aluminum Bronze, Surfacing inert.Gas
Tungten-Arc P, . . . . . .

Cartridge Cases, Brass 5-inch (38 c,alibez).

Cartridge Cases, Brass 5-inch (54 caliber).

Cartridge Cases. Bras. 3-inch hnpul se.

Cartridge Cases, Bra.. 6-inch (47 Caliber).

Bands, Projectile Rotating.

Bar., Copper, Siive r-bearing {F. r Cmnm.tator. a).

Capper- Chrmniurn-All.y Castings.

C.pper-chromiurn-alloy Forgir.gs, Wrought Rod, B..

and Strip.

Rods, Welding, Coppar and Copper AI1oY.

Brass, High Strengti Yellow [Nickel Manganese Bronze)
Castings.

GOPPer Pressure CYlinders and Copwr Pr=saure Sphere.,
cannon (Major and Medium), CannOII (Minor) Small Arms,
and Pistol and Revolver ,

Date—

3 Apr 59

4 Oct 65

12 SeP 58

19 NW 68

13 Jun 55

13 Jun 55

13 Jun 55

13 Jun 55

13 Jun55

2!9 Jun 5S

:\l 3,. 57

29 Jun 5S

;!9 run 55

2!9 Jun 55

?.9 m. 55

30 Jun 55

?2 May58

2,5 Jan 56

7 De. 62

20 May 68

8 Mar 57

6 May 52

Copper. Silicon Alloy.. (Cancelled 11 Aug 64)

Copper Nick.] AUOY (70-30 and 90- 10) Castings 13 SeP 63

I

16
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Number

MIL-T-20168B

MIL-T-20219B

MU. -B-2 O292A(2)
(MU)

MIL-B-20295

MIL-B-21230A(31

ML- E-2 1659

MIL-C-21768 (1)

MIL-C-22045 (1)

MU.- C-22 O87(1)

MIL-E-22200 /4A(1)
lnt And 3

MU-T-22214A
(Ship.)

ML-C-22226

MII,-C-2Z229 (1)

MIL-S-22499B

MIL-0-22631 B(2)

MLL-W-22759C
(Supp 1)

MU.-,W-22759/l B

MU.-W-22759/2B

MU.-W-22759/3B

MU.-W -22759/4

MU.-W-22759/5

TABLE II (Contd.)

Title

Tube., Bra.. (Red Bras), se-l . . . .

Tub.., Br, ss, Voice and Pn. unmtic

Blank., R.t.tir.g Band, for Projectiles.

Blanks, Centrifugal Cast, Rotating Band.

Bronze, Nickel Almk.m and Man@ne. e-nickel
Aluminum, Ca.tings, Ship Propeller Amlication.

Electrode., Welding. Bare, Copper and COF.Per-AUoY.

Copper Alloy Numbers 210 (Gilding, 95%) and 220
(Commercial Bronze, 90%) Sheet and StriP.

copper Am-de. for the SD-4 Mad 1 Mechanism.

Copper Alloy Investment Castings.

E1. ctrodee, Welding, Covered, Copper Nickel AlloY.

Tube, Condemer and Heat Exchanger With Jntegral Fi.S
(COF.Per AlloY N-berm 715, 106, and 122) .

Copper -.ick.l-m-gme.e mloy Bars, Plate., and sheets,
Low Magnetic Effect (For Special Purpose, Tools and

Ewipm=.t).

Copper Base Alloy Castings (For fie.s sure Tight
Application).

Shim Stock Laminated ICmnP. 2/GG- B-6 13).

Cmality Control of Metal Wro.ght Prcdn.t. Except
Forgings Procured to N.n-governmental Specifications.

Wire, Electric, Fluorc.carbor.-insul.ted, Copper and

tipper ~.Y.

Wire, Electric. m.orocarbon In.&ted, Tfe and Tfe
Coated Gla.., silver Caated COPP. r Conductor. 600 V91t.

Wire, Electric. F1.orocarbon-insulated, Tfe and
Tfe -coated Glas., Nickel-coated Cq.pe r. 600 Volts.

Wire, Electric, ?l.orocarkm-imulated, Tfe-gla.. -tfe
Medium W.ight, Nickel-coated Cow.. r, 600 Volt.

Wire, Electric. Fluorocarbon Insulated, Tie Cl... Fep.
Medium WeighC Silver C-sated CoPP. r Conductor, 600 Volt.

Wire, =ectric, ?lu.ro.arbon Ir..ulat.% A6ra. ion
Resistant, kruded Tfe, Silver Coated Copper C..d.ct.r,
60o Volt.

1 JUNE 1971

Date
—

19 Aug 62

9 Jul 62

10 s-q 68

21 No, 51

18 Mar 6S

24 Feb 59

30 Jul 63

7-.64

16 +, 62

19 APr 63

4 Ott 68

9 No” 59

16 APr 62

15 Mar 65

27 May 66

23 Jul 69

23 Jul 69

23 Jul 69

23 Jul 69

23 Jul 69

23 Jul 69
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TABLE II (Contd. )

~

Number

&f2L-W .22759/6

Title—

Wire, mectric, Flwarocarbon Insulated, Abrasion Remistant,

Extruded Tfe, Nickel Coated Copper Conductor, 6V0 Volt.

Date—

23 JUI 69

I MLL-W .22759/7 Wire, mectric, F1..rcwsrb.n lnmlated, Abrasion Reei.t?.nt,
Extruded Tfe, Medium Weight, Silver Coated Copper
conductor, 600 Volt.

23 Jul 69

s:
2.31L- W-22759/8 Wire, Electric, Flwar.acarb.n hmulated. Abraei.n Resistant,

Extruded Tfe, Medim Weight, Nickel Coated Copper
Conductor, 600 Volt.

23 Jul 69

MIL-W.22759/9 wire, Electric, 31.c. r.c.rbop-imu2 ated, Extruded Tf..
SU.er-coated capper COndmt.r, 1000 -VO1t.

;!3 Jul 69

23 Jul 69

23 Jul 69

23 J(I2 69

>!1 2ep 70

15 A+. 70

10 No” 69

31 Ott 61

29 Jun 62

?.

IMIL-W-22759 /10 Wire, Electric, 31.0r. carbon-insulated, Extruded Tfe,
Nickel-coated copper Conductor, 1000 -V.lt.’

Wire, Electric, 31.or.carbo. Insulated, Extruded Tfe,
Si2ver Coated Copper Conductor, 600 VcJt.

II MU-W-22759/1 1

I
I MIL, -W-22759/12 Wire, mectric, F2uorocarbo. -insulated, Extruded, Tfe,

Nickel-coated Copper Conductor, 600-Volt.

Wire, Electric, Eluorecarbom Tn%ulat.d, FEP-PV F2

Medim Weight, Tin Coated Copper, 600 Volt.

MU.- W-22759/13C

(

o i

ML-w.22739/14A Wire, 31ectric, F1.c.rocarb. n-insulated, FEP-PVF2,
Lightweight, Tin-coated Copper, 600 Volt.

ML-W.22759/l 5

MIL-W -23068

MIL. W.23’351

Wire, Electric, F1.omcarb.r. Insulated, FEP. PVF2,

Waveguides, Rigid, Circular,

Waveg.idas, single Ridged and Double Ridged (Bandwidth
Ratios 3.6, 1 and 2.4 1 ,,General.

19 May 69

18 Mar 68

30 No. 64

MIL-T -23520A(1)

MIL-B.23921 (4)

MIL-F.23999 (2)

Tube and Pipe, Nickel-copper .4110y, Searn2 es. Air Melted.

Bronze. Nickel AIurnimun Castings for seawater Servic e.. > I
Forgings, Closed Die, Nickel copper Alminum .4I1oY
[1(- Monel)

MW. B.24059 (2)

(Ship,)

MIL-N.Z4106 (3)

MIL-T.24107
(Ships)

I MJ3_-T-24 108

(Ships)

Bronze, Nickel tiumitnun, Rod, Flat Products with
Finished Edge., Shapes and Forgin g..

10 No” 66

Nickel-copper Alloy Bar.% Rods, and Forgings. 1 No., 68

10 Mar 65

14 De.64

Tube, COPPer (Seamless).

Tubes, Conde..er and Ferrule Stock, Inhibited Admiralty
Metal (COPPer AlloY Numbers 443, 444, and 445).
Use WW-T-756.

MU. -M-2413 O/3

Mlf.-F-24202

Metallic Seal Ring, N.n-Jntegral Nickel Copper AlloY.

Fitiin8 Butt Welding Seamless or Welded. 70-30 C.aPPer -
.ickel .4UOY. 700 Psi, 200 Deg.

1 De, 69

14 Feb 66
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Number

MU--R-24243/2A
Supp 1

MLL-E-45829A

MIL-B-46066 (1)

MLL-T-46072(MR)

ML-C-460 S7(1)

MIL-C-50212

MIL-C-60631A

MIL-C-81021

M2L-W -81044A(3)

i-.2LL-W-81044/B

=-W-81044/2A

MLL-W-81044/3B

MLL-W -81044/4A

M2L-W-81044/5A

MU- W-8 1044/6

3.22L.-W-81O44/1

m.w-81044 /8A

M+-W-81044/9

MJL-W-S1044/10

M2L-W-81044/l 1A

M2L.W-81044 /12

TABLE II (Contd. )

Title—

Rivet Blind, Nonstructural Retained Mandr .1, Open. end,
Domed Head Nickel- C.appar .4220Y.

=actr.de, Welding Copper, Si2ic.an-Dec.xydizer Solid Bore.

Bend, Rotatin8, Copper .’llloy Centrifugal Cast (For Critical
Applications],

Tube, Round, Copper mloy Numbers 330, 331, 332, and 370
(Leaded Bra-a), seamhss.

Copper Alloy Number 175 (Copper- Cobalt-beryllium)
Bar and Rod.

Cartridge Ca@e Metal Part. Assembly, XM195. Metal Parts
For.

Cartridge Case, Baee mug and Dia. 40 M)+ XM199E1.

Copper -mba2t -beryllium .421oY (Copper A21oY N.. 175) Strip,

Wire, mectric, Cr. sslitied, Po1ya2keme Inwlated Copper.

Wire, mectric, Crosslinhd P.1ya2kene Ine.u2?.ted,
Si2ver-p2a.ted CQPPer, Abraeim Reaietar+
(2nacti.e. Use M2L.W.81044/2)

Wire, ~ectric, Cr.eslinked P.lyalkene hmulated, Tin
Coated copper, Abrasion Resistant.

Wire, E2ectrie, Croaslinked .Polyalker.e Jn.ulated, Si2ver-
plated Copper, Light Weight.

Wire, B2ecmic, Cr.islinked Po1ya2kene 2ncu2ated, Tin
Coated Copper, Light Weight.

Wire, Electric, Croamlinked Polyalkene 2nsulated, Si2ver -
plc.ted Copper, Nornw.2 Weight 150 Deg. C.
(Inactive. U,. 3.31L.W.81044/6)

WI.., m~.t?i., cre.phked Po2ya2kene hiu2u.d, Tin-Coated

COPP,W, Normti Weight, 150 Deg. C.

Wire, Elacwiq Cro,,linked P.alyalkem 2n, u2ated, SUver-
P2ated High Strer,sth Copper A320Y, Normti Weight,
150 -E. C.

Wire, Electric, Cro, sltied Po1ya2kene 2nm2ated, S12ver -
P2ated Copper, Medium Waighh 150 Des. C,

Wire, Qectric, Cro,.13.aked Pcdywlkene 2u,u2ated, Tin-coated

C.oppaF, Medium Weight, 150 Deg. C.

Wire, mectric, Cro,,ltied Po2ya2kem 2r,su2ated, SUver -
p2ated High Strength Copper .43@, Mediwn Weight. 150 Des. C.

Wire, 22actric, Cro..13nked Pcdydker,a lnmhted. S12var
P2atd Copper, Light Weigh& 150 Dog. C.

(UIactim 27,. 3.22L-W-81044/12]

Wire, S2ectric, Cro.02 inked Po2ya2kene 2isu3ated, Tin-coated
Copper. Light Weight, 150 Des. C.

1 JUNE 1971

~

3 Jun 68

19 Jan70

4 No. 63

10 De. 63

10 Mar 66

15 Jan 69

3 Ma, 69

8 De. 66

9 Sep 70

30 M,, 67

30 Mar 67

4 J.” 70

30 Mar 6?

30 &tar 67

30 Mar 67

30 Mar 67

4 Jun 70

30 Mar 67

30 M., 67

4 Jun 70
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MIL-W -81044/13

MIL. w.81044 /14

MIL-W- 81044/15

MI1.:W .81381/1

MIL-W-81381/2D

MW.w.81381/3D

MIL. W-81381(4)

MIL.W-81381/4D

MIL-W -81381/5A

ML. W-81381/6A

MU-w-81381/7A

MIL-W -813.91/8A

MIL-w-81381/9A

ML-W-81381/10A

MIL-w- 81381/11

MU- W-81381 [12

MW-W.8t381/13A

MIL-w-8t 381/14A

MIL-C -81519

TA6LE II (Contd. )

Title—

Wire, Electric, Cro. #linked P.alyalkene Insulated, Silver-
plated High Strength Copper Alley, Light weight, 150 Deg; C.

Wire, mectric, Croeslinked PolyaIker.e Inmlated,
Tin-coated Copper, Medium Weight, 135 Deg. C.

Wire, Electric, Cr.salinked P.lyalkene Insulated,
Silver-plated High Strer.gth Copper Alloy, Medium Weight,
135 Deg. C.

w’L-., Electric, Flu.r.carb.n/p.lyimide Insulated Light
Weight, Silver Coated GOF.PeP.

Wire, Electric, F1.orocarb.m/PolYfiide Instiated Light
Weight, Nickel Coated Copper.

Wire, Electrical, mu.rocarb.n/polyimide Insulated
Medium Weight, Silver Cozted Copper.

Wire, uectric, P.lyimide -1.sulated, Copper and Copper
Alloy.

wire, mectric, F1.oroc arb.an/PolYirnide Jmulated Medium
Weight, Nickel Coated Copper.

Wire, Electric muq.ocarbon/ P.lYimid. I.sdated
Light Weight, Silver Coated, High Strength Copper AI1oY.

Wire E2ectric, muor.carbon/ p.lyimide Insulated Light Weight,
Nickel Coated High Strength Copper .411c.y.

Wire, Electric, ~.orocarbon/ Polyamide Imulated
Light Weight, Silver Coated Copper.

Wire, Electric, mu.rocarbon/poly imide Insulated Light
Weight, Nickel coated Copper.

Wire, Electric, muor.carbon/ polyamide Insulated Light
Weight, Silver Coated High Strength Copper ..U1OY.

Wire Electric, mu.r.carbon/polyimide Insulated Light
Weight, Nickel Coated High Stre.~th Copper 4J1oY.

Wire, mectric, m.or.carbom/ p.lyimide l.suJ ated Medium
Weight, Silver Coated Copper.

Wire, Electric, nuorocarbon/ P.lYimide Insulated Medium
Weight, Nickel Coated Copper.

Wire, Electric, nuorocarbem/poly imid. Insulated Medium
Weight, Silve. Coated High Strength Copper .4Uoy.

Wire, Electric, n.orocarbon/ polyamide Insulated Medium
Weight, Nickel Coated High Strength Copper .Q1oY.

Casting, Copper Alloy (CDA No. 717) (Coppe r-nickel-
beryllim).

Date

30 Ma, 67

l?.ltd 68

17 JUI 68

17JuI 68

6 No. 70

27 Jul 70

15 SU170

27 Jul 70

6 No. 70

6 No” 10

1 Juk 70

1 JUI 70

1 Jul 70

1 J,d 70

15JUI 70

15JuI 70

23 No, 70

23 No. 70

10 Feb 67

,

●

I
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TABLE II (Contd. )

FEDERAL SPEC1F1CATIONS

Number

FED-S TD - 146
Change 2

Title

Tolerance For Copper and Copper Base Alloy Mill Products.

Date—

16 J..61

FED-STD-151B Metal, Test Methods.

Copper-base .4110Y Castings, chern:cal Cc.mpo$ ition and
Mechanical Properties.

24 No” 67

21 APr61FED-STD-00153

FED. STD.185 Identification Marking of Copper and Copper Base Alloy

Mill Product,.
8 No” 60

19 Feb64

20 Sep 68

24 M.Y65

16 Feb67

QQ-A-660

CK2.A-673 A(1)

QO-B-575A

QQ-B-613C

Anode, Brass.

Anode, Copper.

Braid, Wire (copper, Tin-coated Tubular).

Brass, Leaded and Nmleaded Flat Products (Plate, Bar,
Sheet and Strip).I

CQ-B-626C Brass, Leaded and Nmle.ded, Rod, Shaped Forgings, and
m.t F’roducte With Finished Edges (Bar and Strip).

Brass, Naval, Rod, Wire, Shapes, Forgings and Flat
Products With Finished, Ed&es (Barr Flat Wire. and Stripl

Brass, Naval, Flat Products (Plate, Bar sheet, and Strip].

1 Mar 67

QQ-B-637A 14 Mar 67

14 Mar67

14 sep 61

17 Feb 64

6 Dec61

QQ-B-639A

QQ-B-650 A(1) Br&zing AI1oY, Copper, Copper-zinc, and COpper -
Phosphorus.

Br.n.e, Alumi.m Ingots (For Remelting).QQ-B-675A(1)

QQ-B-728 Bronze Manganese, Rod, Shapes, Forgings .nd mat P=od.cts
(mat Wire, Strip, Sheet, Bar, and Plate).

Bronze, Phosphor, Bar, Plate, Rod, Sheet Strip, Flat
Wire, and structural a“d Special Shaped Sections.

28 D.. 66CQ-B-750 (2)

I = QQ-B-825A

QQ-C-390

QQ-c-450

Bus Bar Copper, Alminum or.41urni”m ~lOY.

Copper .4I1OY Castings (IIIcluding Cast Bar).

C.apper-AIumimmn PJloy [Aluminum Br.”ze) Plate, Sheet,
Strip, a“d Bar (copper AI1.y Numbers 606, 612, 613, 614
and 628).

12 May 64

30 Jun67

11 SeII 64

CQ-C- 465 copper, Aluminm Alloys (Alurninun Bronze) Copper .’lllc.y

Nunbers 606, 614, 63r3 and 642, Rod, FI.t Products With

Finished Edges, (Fiat Wire Strip a“d Bar) Shapes a“d Forgings.

16 Feb67

CKZ-C-502 C(1)

QQ-C-521D

Copper Rods and Shapes and mat Prcd”cts with Finished

~ges (mat wire, Strips and Bars).

10 SeP 64

copper lqot. 2 A+? 62t

I

21
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Number

QQ-C-523

QC2-C-525B

QQ-C-530B

QQ-C- 533A

QO-C-557A

QQ-C-571A

QQ-c-576 B(1)

QQ-C-581A

QQ-C-585A

QQ-C-586B

CQ-C-591 D(1)

QQ-R-571C

Qa-w-3z1D

QQ-W-343B

QQ. W.00343 C(1)

QQ-W-345 B(2)

WW-P-351A

WW-P-377D

WW-P-460B

wW-P-471 A(2)

WW-T.756D

WW-T-115A
1.1 And 1 (GSA)

WW-T-791

ITABLE II iContd.)

Title—

Copper .4UOY Ingots, Brass (Y.11ow High Strength)
Manganese and M..ga.ese-A2minum Bronze.

Copper Alloy Zngote, Leaded and Non Leaded Tin Bronze,
Red Bras. and Semi-Red Brass.

Copper-Beryllium Alloy Bar, Rod and Wire (copper .U1OY
Number 172).

Copper -Beryllim Alloy Strip (copper AHOY Number,
17o and 172).

Copper-Nickel AUOT Shot.

Copper, Phosphor (A21qi.g Additive)

copper Flat Products With Slit, Slit and Edge Rolled,
Sheared, Sawed or Machined Edge% Plate, Bar, Sheet and
Strip.

Copper, Silicon (Alloying Additive).

Copper -Ni.kel - Zinc-Alloy Plate, Sheet Strip aad Bar
(copper AlloY Nurnbern 735, 145, 752, 762, 766 and 770).

Copper-Nickel- Zinc Alloy, Rd. Shapes, mat Products
with Fi.iehed Edges (mat Wire, Strip and. Bar).

Copper-Silicon A21oY.(Rod. wire, Shapes and mat Product.
(Flatw ire, Strip, Sheet, Bar and Plate).

Rod, Welding, Copper and Nickel .M1oY.

Wire, Copper Alloy.

Wire Electrical and Nome1ectrica2, Copper (Uninsulated).

Wire Qecttice.1 (Umimnu2ated),

Wire Clectric?.1, Steel, Copper- Covered,

Pipe, Rad Brass (Copper A21oY No. 230) Se?.rnles o Standard
Pipe size, Regu2ar and &lra Str.n&.

Pipe, Copper, Seamle es, Standard Size,.

Pipe Fitting, Bras or Bronza (Threaded 125 Pound and
250 Pound).

Pipe -fitting C., Bushing e, Locknut., and Plugs Brains or
Bronze, lrcm or .$ted, and Almi.m (Screwed)

125-150 Pounds.

Tube% Condenner and Ferrule Stock, Inhibited Admiralty
Metal [Copper Alloy Numb.,, 443, 444 and 445).

Tube, Copper, Seamle. c (for Refrigeration and General U,.).

Tubing, Brains SearF.le *e.

D=t e

;!9 Jun 55

11 Apr62

12 AP, 67

3 Jun 64

21 Jun63

17 &,, 67

6 No, ’64

4 Apr 67

31 D.. 63

30 .4ug 65

27 Sap 63

10 Apr 69

10 May67

13 Ju66

:!4 Ott 68

2 Ju2 68

6 Mar 63

S No. 62

17 AUS 67

26 hmr 64

6 Mar 63

3 h2ay 62

1 Aug 63

I

●

. I

3. I

22 ●

i

Downloaded from http://www.everyspec.com



1 JUNE 1971

TABLE II (Contd. )

Title

Tube, COPPer (Seamless).

Date—

12 Feb 63

24 APT 67

Numb er

WW-T-791C

WW-T.799C Tube, Copper, Seaniless (For Use With S.lde r-Type .r
Flared-Tube Fitting,).

t
WW-U-516A Union, Pipe, Brow. or Naval Brass, Threaded Pipe

connection, 250-p. unds.

6 APr 67

WW-V-51D valve, Bronze, Angle, check and Globe, 125 and 150 Pound,
screwed and Flanged (For Land use).

21 No” 67

70., 66WW-V-54C
Int Arnd (1)

valve, Gate, Bronze 125 + 150 Pound, screwed and Flanged
(For Land Use),

MLITARY STANDARDS

1, Nmbe r

ML-STD-455A

MU. -STD-1276B

MS-16199B

MS-16201A

M.5-16205A

MS-16207C

MS-16211A

MS-16216B

MS-16218B

MS-16747

MS-17795

MS-17796

M5-17828E

Title

Alloy Designation Syetem for Wrought Copper and Copper
Alloy,

Le.ds Weldable, for Electronic Gornpmer.t Parts.

screw, wood, SMted, Flat Countersuti 82 Deg. Head,
copper Silicon .AI1oY, No.rnagne tic.

Date

9 No. 64

I

I“o
6 Mar 68

8 Mar 67

19 Aug 66Bolt, Lag, Cone Point, Countersunk Flathead, Slotted,
Copper-silicon .’U1OY, Nmunagnetic.

19 Aug 66Bolt, Machine, Regular Semi-finished Hexagon Head,
copper-silicon AI1oY (Silicon Bronze) UNC-Z .4, Non-M

Bolt, Square Neck, (carriage Bolts), Round Head, IJNC- 2A,
copper -silicon ..U1OY, Nonmagnetic.

Nut, Plain, Square, Regular, Unfinished, Copper -silicon
Alloy, UNC-2B, Nonmagnetic.

24 May 67

19 Aug 66

8 Mar 67
t’

I
Screw, wood, Slotted Round Head, Cq,pe, Silicon .Q1oY,
Nonmagnetic.

screw, Machine, Flat countersunk Head, slotted, Copper -
silicon Alloy, UN C-2A, Nonmagnetic.

8 M., 67

Ineert, Brass (For Molded Electrical Fitting), 4 Mar 59

14 Feb 62

16 Feb 62

Bearing, Sleeve, Plain Type, Sinte red Bronze, Oil

~pwwt.d.

BeariDg, .SJeeve, Flange Type, Sinte red Br.”ze, Oil

~pregnated.

Nut. Self -cocking, Hexagon, Regular -height (N.. Metallic
Insert) 250 Deg. F., Nickel-cower Alloy.

4 act 68

23

I
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Number

MS-18114A

Ms-18116c

MS-19062A

6f5-19063A

MS-19064A

MS-20615D

MS-2 1003

MS-21OO4B

MS-21OO5

63 S-21006

MS-21007

63s-2100s

MS-2 1009

MS-Z1011A

MS-21012

MS-21013

3.3s- 21014

MS-21OI5

MS-219S5C

3,3s.z5036H

MS-25037D
Notice 1(AS)

TABLE II (Contd.)

Title—

Wire, m.ctnic, Excr&.d Tfe-fl.orca.b.n-b. ti.t.~
Nickel-coated c.p~r, 1000 Volt..

Bolt, Bo2t-s@l, Stud-Stud-bolt, Nickel-coppe r-a2uminum
.4UOY, Specia3 Reqtir.rnent..

Ba21, B.ar~, Nan-ferrous, Bra...

Ball, Bearing, N.n-ferr..a, Bronze.

Ball, Bearfng, Non-ferrous, Nickel-copper Afloy
(K.mcm.sl Metal).

Rivet, S.slid-univer.a2 Head, Braes, Copper and Nickel -
COflpar Amy.

T.mninal, Lug, Uninm2ated, Rectarqula, Tons... CriznP
Style, Copper, Type 1, C2asa 1.

T.rmina2, Lug, Ur,ineukted, Rectangular Tongue, crimp Style,
Copper, TyPe 1, Q.,, 1.

Terminal Lug, Unfnaulated, Rectangular Ton.&ue, Two Stud,
CrimP Style, Copper, TyF.e 1, Clasa 1.

Terminal, Lug, Uninsulated, Flag Tongue, Crimp Style,

Copper, TyPe 1, class 1.

Terminaf Lu~, Ur,insulated, Rectangular [Bent 90 mg. )
Crimp Style, copper, Type 1, Q.*s 1 (Special Applications).

Terminal, L’og, Uninsulated, Off aet Rectangular Tong .e,

CrimP Style, COPPer, TyPe 1, Clan, 1.

Termina2, Lug, Unir.mdated, Rectangtiar Tongue, Lipped
Side, crimp style, Copper, Tw. 1, Class 1.

Ternii.a2, Lug, Uninsulated, Re.tangula. Tongue, Reinforced
Boss, Positioning slot, Crimp Style, Copper, Type 1, Clae. 1.

Terminaf Lug, Uninsulated, Rectangular Tong... Lipped End,
Crfmp Style, copper, Type 1, a... 1.

T, nni.al, Lug, Unimulated, Rectangular Tongue, Off-center
Hole, Lipped Snd, Crfmp style, mp~r, Type 1, claes 1.

Temi.al, Lug, Uninsulated, Rectangular Tongue, Two-barrel,
C.frnp Style, Copper, TTP. 1, Class 1.

Terzninaf, Lug, Uniti8U2ated, .?quare Tong ue, Lipped Rnd,
R.ctangu2ar stud Hole, Crimp Style, Copper, Type 1, cl.. s 1.

Wire, ~eet.ic,. Extruded Tfe-fl..rocarbon. i..ted,d,
Sil.tr -mated copper, 600-V.alt.

T.amnfnal, Lug, Crimp style, Cqper, Zmulate% Ring-T OIWUe,
B.11-nvwthed, TyPe Ii, Class 1.

Crimping Tool, Hand, Class 1, for Copper InsuZated
Teminals, 26-10.

Date

7 Jun 6S

23 May 69

17 No, 65

17 No” 65

1? No” 65

13 Jan 65

26 sep 67

;! sep 69

2(, Sep 67

26 ?,ep 67

26 S+ 67

2(> SeP 67

2(5 Sep 67

2 Juf 68

26 sep 61

26 Sq 67

26 Sep 67

26 S+ 67

1 Jtd 66

2s. Jul 69

25 SeP 63

I
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I

I

I

!

I

Number

3.3s-Z5181J

MS-25189C

MS-25192C

MS-25313C

MS-25471C

MS-2711OC

MS-27958

MS-27960

MS-27961

MS-27962

MS-27963

MS-27964

M.535198B

MS-35199A

M,3.35214B

MS-352 15A

MS-35273B

MS-35274B

MS-35309A

MS-35310A

TABLE II (Contd.)

Title—

Splice, Electric, Permanent. Crimp Style, Coppa,
Jmuzated, Type 11, class 1.

Terndna2, Lug, Flag Type Crimp Style, Copper, C1aBs 1
(Aag).

cable, mectric, Aerospace vehicle, 105 Deg. c., copper
Shield.

Cable, Electric, Aerospace Vehicle, 105 Deg. C, Copper
Shield, Nylon Jacket.

Wire, mectric~-sflicone -bsdated, COpper, 600 Volt,
200 Deg. C, Polyester Jacket.

.Wire, mectrica2-Si3imm lnsu3 ated, copper, 600 Volt,
200 &g. c. Fep JAcKE300661T(Aeg).

Hinge, Butt-narrow and Broad, Template, Hardware,

Builder, e, cmmnemia2, Bra.,.

Hinge, Butt-narrow Light, Non-template, Hardware,

Builder, s, Comme*cia2, BraSe.

Hinge, Butt-broad, Non-template, Hardware, Bui2der, %
CmnmefciaJ Bronze.

Hiwe, Butt-spring, Screen Door, Adjustable Hardware

B.i2der, s, Commercial, Brass or Steel.

Hinge, Butt-spring, Single Acting and Double Acting,

~just~ble. H*rdwar% Buflder. so commerci~ wrwht
Bronze.

Hinge, Butt-cabinet, Hardware, Builder, s, Commercial,
Brase or Stee2.

screw, l.lachi.e, mat tour.t.rs~ Head 82” Cro. s-recessed,

Bras., Black, Gxide Finish, NC-2 A-UNC-2A.

screw, Machine-flat Countersd Head, 82 Deg., Cmis -
rece. seal, Bra. % Black Oxide, UNF-ZA.

screw, M.c6im- pan Head, Cross RecesBeA Bra,., Black
Dxide, UNC-2A.

ScreW, Machine-pan Head, Cross-recessed, Brass, Black

Oxide, UNF -2A.

Screw, Machine Dri12ed Filister Head, Slotted, Brass,
Black Cxide Finish, UNC-2A.

screw, Macldne-dri22ed l?ilister Head, 210tted, Bras+ Black
Cmide Finish, UNF-2A.

screw,
Bras,,

Screw,
Brain,

~P. Hexagon He~ (Fifi~.h.d Hexago. BO1t), N=2
P2ain Finish, UNC-2A.

Cap, Hexagon Head (Finished Hax.g.ri Bo1tl, Naval
Plain Finish, UNF-ZA.

25

1 IUHE 1971

Date—

8 Aug 69

4 No. 68

6 May 65

6 May 65

6Jan69

6 Jam 69

24 Feb 61

24 Feb 61

24 Feb 61

24 Feb 61

24 Feb 61

24 Feb 61

4 May 65

21 Mar 63

26 Aug 68

17 De. 62

29 JUI 65

16 Apr65

30 Sep 66

30 Sep 66
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TABLE II (Contd.)

Number

MS-35311

Tit2e—

Screw, Cap, Hexa@m Head [Fimiehed HexagotI Bolt), Nickel-
copper Alloy, Plain Finish, UNC-2A.

Date—

4 Mar 54

MS-353 12 screw, cap, “exa.gc,n Head (Finished Hexagon Bolt), Ni.kel -

mpper A310y, P1aim Finish, UNF-2A.

4 Ma, 54

MS-35430B

MS-3543 IA

MS-35432A

Terrni. at, Lug, Solder Type, Copper Stamping, One Hole. 10 Feh 61

23 Jil 56Terminal, Lug, Solder TyQe, Copper Stamping, 0.. Hole,
Flat.

Terminal, Lug, Solder Type, Copper Stamping, One Hole,
Flat, Slitted,

23 Jul 56

MS-35433A Te maid, Lug, tilde r Type , COPPer Stamping , One Hole,
Ce.ter Mounting.

23 J& 56

MS-35434A Terminal, Lug, Solder ‘Type, Copper Stampin~, One Hole,
Flag.

23 Jul 56

10 Jul 64Ms-35435C

M5-3543bB

Terminal, Lug, solder Type, copper stamping, One Hole,

Locating Lip.

Terminal, Lug, Solder Type, Copper Stamping, Insulation

Grip, One Hole.

10 Feb 61

MS-35437A Termi.d, Lug, Solder Type, Copper Stamping, Znsulaticm

Grip, One-hole, Locating.

23 Ju3 56

MS-35438A Termi.ti, Lug, Solder Type, Copper Stamping, Insulation
Grip, One Hole, Flag.

23 Jul 56

10 Ju3 64MS-35439C

MS-35440A

Termirdl, Lug,. Solder Typo, Copper Stamping, Inmlation
Grip, Elongated Hole.

Terminal, Lug, Solder Type, Copper St-ping, Insulation

Grip, Slotted.
23 Jul 56

23 JU2 56MS-35441A Terminal, Lug, Solder ‘Type, Copper Stamping, lnsulati.an
Grip, Slotted, FIe.g.

Termiral, Lug, ?-alder Type, Copper Stamping, Insulation
Grip, Slotted, 45 Deg.

MS-35442A 23 JUI 56

MS-35443A

MS-35444A

MS-35445A

Terminal, Lug, Solder Type, Copper stamping, slotted. 23 Jul 56

23 JuI.56

23 Jul 56

Terminal, Lug, solder Type, Copper Stamping, Two Hole.

T. mninal, Lug, Sold. r Type, Copper Stamping, Two Hole,

~at. S3itted.

MS-35446B

MS-35447B

Termiml, Lug, Solder Type, Copper Tubing, One Hole.

Terminal, Lug, Solder Type, Copper Tubing, Cm. Hole,
45 Deg.

10 Feb61

10 Feb61

MS-35448B Terminal, Lug, Solder Typ, Copper Tubing, 0.. Hole,

90 Deg.

10 Feb61

MS-35449B Teminal, Lug, solder Type, Copper Tuk.hg, TWO Hole. 10 Feb 61

26
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TABLE II (Contd.)

,’Tit3e—

Wood, Flat Head, Cro.. -resaed,d, St.el and Brass.

Wocd, Round Head, Cr... -reed,. ed, Steel and Brass.

Wocd, Flat Head, Slotted, Steel and Bra...

W.cd, Round Heed, 210tt.d, Steel and Bra...

Eye. steel 0, Bra...

Number

M2-35492D

M2-35493D

M2-35494D

MS-35495C

Date—

26 No” 68

20 May, 68

20 May 68

20 May 68

30 D.. 65

5 se. 68

screw,

screw.

screw,

screw,

screw.

I
I

1.

MS-35646A

..<,
MS-35660A Adapter, Cylinder Valve, Bra. % cla. e 300-510, Acetylene,

300 Psi Working Pressure.

MB-35661A Adapter, Compress.d G.. Cylinder Vale Connections, Bra..,
cl... 510-300, Acetylene, 300 Psi working Pre. awe.

5 SW. 68

M2-35613A

MS-35676

3.35-35679A

MS-35605A

3.45-35769A

2,63-35771B

3dB-35772

MB-3591OA

F.52-36252A

2.32-36566

M2-39087

3,63-39220A

Fin, Grooved, Head3es@, Longitudinal Taper Groove, Bra... 17 Mar 65

11 Jan 56

17 Mar 65

14 Mar 69

13 De. 63

14 N.. 67

14 Nov 67

12 APr 67

27 N.. 67

20 sep 68

18 May 59

5 Sep 68

Pin, Gr...ed. H.ae. $, Longitudinal Straight Groove, Bras..

Pin, Grooved, Headle.. L.o.git.diwa2 Ce.ter Groove, Brass.

Rivet. Split, Gval Head, B.....

Gaak.t, Metallic-encased, .4nmPar, Copper and A. bestoa.

I
I

1.
I
I

Bearing, .S...., Plain, Bronze.

Bearing, 21eave, 31anged, Bronz~

Gasket, So2id copper, spark Plug, (Other than Aircraft)

connector, Elastic T.bi$$, Branched Bra...

I
I

I

I

I

I
I

Handle, Bow, Bra.,.

Adapter, Cornpr...d G.. cylinder Valve Connection,.
Bra.., Cle... 200-510, Acetylene 300 Psi Service Pre.. we.

.iJ
3.32-39221A Mapter, C.ampm.. ed G.. Cylimder Valve Connection, B=.,.,

C3ass 510-200, Acetylene, 300 P.i service Pressure.

5 Sep 68

3.3B-39222A
&

MS-39223A

Mapter, C.mnpr.a. ed G.. Cylinder Valve C.nn.ction, Bra. %
Cla. s 200-520, A..tyl.no, 300 Pei Ser”iC. Pre*.ure

5 %p 6f!>

Mapter, C.amPre,.ed G.. Cylinder V82VeCmnectim, B,..’,
c2... 520-510, Acetylene,300 Psi service Pres.ure,

5 Sep 68

3.3B-39272 Adapter. Compm,.ed G** Cylinder Va2v.? Connection., Bra..,
Helium, clam. 580-350, 2, 500 P.i Service Premur..

24 No. 65

MS-39273 Mapt.., Caripre.. ed G.. Cylinder Va2ve Cormectkms, Bra..,
He2im. clam. 350-580, 2.500 P.i Bervic. Pres.ure.

24 Nov65

MS-39274 Adapter, Cmpre.. ed G.. Cylhder Va2ve Cmn.ction., Bra..,
Acetylena, C3a.. 300.520, 300 P.i ser.%.. Pre. mue.

24 No. 65

Adapt.,,CmPre,.d G.. cylinder va2ve Connection,, Bras.,
+etylena, Clam 510.320, 30CI PsI Service Pree.ur..

.24 No. 65MS-39275

I
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Numb. r

Ms-51033A

MS-51040A

MS-51945A

M,5.51969A

MS-51970

Ms-63046

Ms-90498

Number

QPL-684 -11

QPL-5086/6-1

QPL-5086-25(5)

QPL-5908-5(1)

QPL-8777 -12

QPL-21659
Notice 1

QPL-22759/1-14

QPL-22759/2-4

QPL-2275913-4

QPL-2275914-2

C3PL-22759/5-:

QPL-22759 /6-2

QPL-22759/7-3

TABLE II (Contd.)
Title

Setscrew, Hexagon socket, slat Point Bm. ee, Uncoated,
NF-3A

Setscrew, Hexagon Socket, corm Point, Bras,, Uncoated,
NF-3A.

Rivet, solid C.auntereunk Head, Brass or Copper.

Nut, Plain, Hexagm.. brass, Black Oxide, UNC.2B.

Nut, Plain, Hexagon-bra, s, Black Oxide, UNF.2B
(Supersedes in P&xt MS.35690)

Punch, Drive Pins, Brass (Znactive After 31 De. 61).

Clmp, Dead End Strain (copper),

QUALIFIED pRODucTs L1sT

Title

CUP Bu21et ?acket, CopPer A210y Clad Steel, For Small Arm,.

Wire, Electric Hookup and Zntercwmecting Polyvinylidene
Fluoride Jacket, Silver Coated CopF r Alloy Conductor, 600v,
110 Deg. C.

Wire, Electric, Hookup and Interconnecting PVC Ineu2ated,
copper or copper Alloy.

Wire, Electrica2 Copper and Copper Constant&.,

Thermocouple.

Wire, Electrical Silicone Insulated Copper 600 Volt,
200 Deg C,

KIectmde, Blre, Welding, Copper and Copper AHoY.

Wire, E2ectric, ~uoroc>rbon-lnwlated Coppe. o.
copper ‘411.y.

Wire, Electric, Fluorocarbon Jn,ulated Copper o, CopPer
Alloy.

Wire, Electric, Fluorocarbon Znsuzated Coppe? or Cqper
Alloy.

Wire Electric, F2..rocarb. n Insulated Copper . . copper
.4may.

Wire, FJectric, Fluorocarbon. Insu2ated Copper or Copper
.4110y.

Wire, Zlectric, F1.orocarb.r. -Insulated Copper or copper
A210y.

Wire, Electric, 3’2uorocarb. n-Insulated Copper or Copper
Alloy.

28

Date
—

7.9 Jan 64

29 .Ta.n64

7 Ju2 70

22 May67

;!0 Jan 64

6 S.eP 60

15 May 70

Date—

3 Feb 70

8 Jul 70

16 Jti70

5 Jul 63

2.3,SeL’ 64

12 Mar 69

8 Dec 70

8 De. 70

7 Dec 70

30 Mar 70

8 Dec 70

8 De. 70

14 Ju170

I

●
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I

I
I
1.

I

I

I

I

I

I

I

I
I;0
I

I

I
I ~
I
I
1’ A

Number

QPL-22759 /8-2

C2PL-22759/9-3

QPL-22759 /10-3

QPL-22759/11-2

c2pi-22759/12-2

Q2=L-22759 /13-1

C2PL-22759/14-2

QPL-22759/15-1
Notice 1

QPL 24202-6

QPL-81044/1-3(1)

QPL-81044 /2-3(1)

0PL-81044 /3-5(1)

QPL-81044 /4-5(11

c2PL-81044 /5-1

QPL.81044/6-l

QPL-81044 /7-l

QPL-81044 /8-1

QPL-81044/9-l

QPL-81044/10-I

QPL-81044 /11-1

TABLE II (Contd. )

Title

Wire, Electric, Fluorocarbon Insulated, Abrasion Resistant
TF& Medium Weight Nickel coated copper Conductor
600 Volt.

Wire mectric, Fluorocarbon In,ulated copper or Copper
Alloy.

Wire, E2ectric F1.. rocarb.an In*v2ated Copper or Copper
.412.y.

Wire, E2ectric, Flu. mcarb.. Insu2ated Copper .r Copper
Azloy,

Wire, Electric, E1.orocar bon Insulated Copper or C.ppe r
Away.

Wire, Electric, F1..rc. carbm Zrmulated FEP-PVF2 Medium
Weight, Tin Coated Copper, 600 Volt.

Wire, Electric, F1.or.carbon- lnwla.ted FEP-PVF2
Lightweight Tin Coated Coppex, 600 Volt.

Wire, Electric, F1..rocarb.n-lnsulated FEP-PVF2
Lightweight, Si2ver Plated High Strength Copper AlloY
600 Volt.

Fitting, Butt Welding, Searnle$s or Welded 70-30 COpper -
Nickel AHOY 700, psi 200 Deg. F.

Wire, Electric, Crosslinked Polyalkene Insulated, Silver -
plated Copper, Abrasion Resistant.

Wire, mectric, Cmsslinked Polyalke.e Insulated, Tin-coated
Copper, Abrasion Resistant.

Wire, Electric, Cr. sslinked Polyalkene Insulated, Silver -
pl.ted Copper, Light Weight.

Wire, Electric, Cros91 inked Polyalkene.

Wire, Kieetric, Crosd inked Polyalker.e Insulated Sflver -
plated copper, Normal Weight. 150 Deg. C.

Wire, Z2ectric, Crosslinked P.lyalkene Insulated, Tin-coated
Copper, Normal Weight, 150 Des. C.

Wire, Electric, Crosslinked Polyalkene Insulated, Silver -

plated High Strength Copper .W1OY, Normal Weight, 150 Deg. C.

Wire, Electric, Crosslinked Polyalkene Insulated, Silver-plated

Copper, Medium Weight, 150 Deg. C.

Wire, K!ectric, Cr. sslinked Poly.lkene Insulated, Tin-coated
Copper, Medium W eight, 150 Deg. C.

Wire, Electric, Crossl itied Polyalkene Insulated, Silver-plated
High strength Copper AHoY, Mediim Weight, 150 Deg. C.

Wire, Electric, Cros@ linked Polyalkeme Insulated, Silver -
plated Copper, Light Weight, 150 Deg. C.

29

1 JUNE 1971

Date—

14JuI 70

23 SeP 70

24 SeP 70

2 Ott 70

2 Oct 70

8 Jul 70

12 No. 70

21 A“g 10

15 May 70

13 No” 69

13 No. 69

13 No. 69

!3 No” 69

7 J.” 67

6 J.” 67

6 J.. 67

6 J.. 67

61..67

6 J“” 67

6 S“. 6?

I
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Number

OPL-81044/12-1

QPL-81044 /13-1

QPL.81044 /14.1(1)

QPL-81044 /15-1(1)

QPL-81044/16
Notice 1

QPL.81044/17
Notice 1

QPL-81044 /18
Notice 1

QPL-81044/19
Notice 1

0PL-81381 /1-6

QPL.81381/2-6

QPL.81381 /3.6

QPL-81381/4-6

QPL-81381{5-3

QPL-81381/6.3

QPL.81381/7.l
Notice 1

QPL-81381 /8-1

QPL-81381 /9-1
Notice 1

QPL-81381 /10-1
Notice 1

TABLE II IContd.)

Title

Wire, Electric, Cro#slimked Polplkene Insulated, Tin.
coated Copper, Light Weight, 150 Deg. C.

Wire, Electric, Cr.as slinked P.alyalkene Insulated, Silver
plated H&h Strength Copper All.aY, Light Weight, 150 Deg. C.

Wire, Electric, Crosalinked, P.lyalkene Insulated, Tin
Coated Copper, Medium Weight, 135 Deg. C.

Wire, Electric. Cr., e.linked P.lyalkene insulated Silver
Plated High Strength Copper Alloy, Medim Weight,
135 Deg. C.

Wire, Electric, Cms.dimked Alkma-imide Polymer-
i.mla ted Tin-coated Copper, Normal Weight, 150 Deg. C.

Wire, Elec!ric, Crosalinked, Alker,e. imide p.l~er.
i.sulaced, Silver-plated, High Strength Copper Allay,
Normal Weight, 150 Deg. C.

Wire, Elecrric, Croselinked, Alkm-imide P.alymer -
in. ulated, Tin-coated Copper, Lightweight 150 Deg. C.

Wire, Electric, Cros.l inkad Alkene-irnide Polymer -
insul.ted, Silver-plated High- strength Copper .’M1oY,
Lightweight, 150 Deg. C.

Wire, Electric ~..r.carbon/p.l yimide Insulated Light
Weight, Silver Coated Copper.

Wire, Electric, ~..r.carb.n/pol yimide Insulated Lisht
Weight, Nickel-coated Copper.

Wire, Electric, F1.orocarb.r./P.l yimidc In. ula.ted Medium
Weight, Silvez -coated Copper.

Wire, Electric, Fluor.czr,bm/p.l@nide Insulated Medium
Weight, Nickel -c.a. ted Copper.

Wira, Electric, F3u.rocarbm/p.lpnide Jn.ulated Light
Weight, Silver Coated High Strength Copper .411.ay.

Wi>e, Electric, muorocarbonfpolyimide Insulated lJght
Weight, Nickel Coated High Strength Copper .4I1oY.

Wire, Electric, mu.rocarbon/p.lyimide Imulated Lightweight,
Silver Coated Copper.

Wire, Electric, m.orocarb.n/p.ly {mide Innulated
Lightweight, Nickel Coated Copper.

Wire, Electric, Fluorocarbon/p.lyimide, Ineulatod
Lightweight. Silver Co?ted High Stre~tb Copper Alloy.

Wire, Electric, ~..r.carb.n/p.l yimide Insulated Lightweight,
N,ckel COaled H,gh Strength C--PPer Alloy.

Date—

6 Jun 67

6 .lun 67

13 No. 69

13 No. 69

28 Jan 70

28 Jan 70

28 J.. ‘IO

29 Jan 70

;!8 May 70

;28 May 70

28 May 70

28 May 70

28 Aug 70

28 A“g 70

21 Ott 70

z 1 Ott 70

21 Qct 70

21 Ott 70

I

30

I
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1
I

I

I

I

I

‘.,

Jloy

%.

801

803

805

807

809

811

813

814

815

817

818

820

a21

822

824

825

826

827

828

833

834

836

838

842

844

848

852

853

854

855

857

858

861

862

863
864

865

867

868

872

874

875

876

878

879

TABLE V1. CDA - SOME PHYSICAL PROPERTIES OF CAST ALLOYS

Melting
Liquidus

‘F

1981

1981

1981

‘1981

1981

1981

2000

2000

1985

1955

1955

1990

1955

2040

1825

1800

1750

1750

1710

1940

1910

1850

1840

1940

1750

1725

1750

1725

1652

1725

1650

1725

1725

1693

1616

1616

1616

1652

1780

1680

1680

17s0

1680

1700

Oint

-

.°F

1948

1948

1948

1948

1948

1948

1950

1950

1967

1885

1855

1780

1885

1900

1650

1575

1575

1575

1625

1886

1870

1570

1550

1549

1530

1700

1680

1700

1634

1675

1600

1650

1650

1625

1583

1583

1583

1616

1580

1510

1510

1580

1510

1650

Density
lb/cu. in.

at 68° F

.323

.323

.323

.323

.323

.323

.318

.318

.319

.316

.311

.311

.316

.316

.298

.292

.292

.292

.292

.318

.318

.318

.312

.314

.310

.307

.308

.305

.304

.304

.305

.288

.288

.283

.301

.301

.301

.290

.302

.300

.299

.300

.300

.308

43

Thermal

;cmductivity

Btu/sq. ft. /

ft. /hr. ‘F

at 68° F

226

226

200

200

200

200

150

150

182

109

150

150

109

106

77

75

73

75

71

109

41.6

41.9

41.9

41.6

48.5

70

51

67

48.5

20.5

20.5

20.5

51

50

16.4

16,.0

16.0

16.4

16. o

Electrical

:hnductivity

% IACS

at 68°F

100

100

92

92

92

92

60

60

82

48

45

45

48

45

25

18

20
20

20

32

44

15

15

16.4

]6.4

18

28

19.5

26

22

20
7.5

7.5

8.0

19

22

16.7

9.0

6.o

6.7

6.7

6.0

6.7

15

M.du2us

of

Elasticity (

Tension) x10

17.0

17.0

17.0

17.0

17.0

17.0

16.0

16.0

16.5

17.0

16.0

17.0

17.0

16.5

18.5

18.5

19.0

19.1

19.3

15.0

15.0

13.5

13.3

13.0

15.0

11.0

15.0

12.0

15.0

14.0

15.0

15.0

15.0

14.2

14.0

15.0

15.0

15.0

15.0

15.4

15.4

17.0

20.0

15.0
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TABLE VI (Contd.)

ULoy
No.

902
903
905
907
909
910
911
913
915
916
917
922
923
925
926
927
928
932
934
935
937
93B
939
943
944
945
947
948
952
953
954
955
956
957
958
962

963

964

966

973

974

976

978

993

I I Thermal

1915

1832

1830

1830

1792

1760

1742

1632

1887

1887

1859

1810

1830

1800

1800

1751

1790

1830

1705

1730

1730

1725

1725

1880

1880

1913

1913

1900
1930

1840

1814

1940

2)00

2190

2260

2160

1904

2012

2089

2156

1970

1608

1570

1570

1528

1505

1505

1505

1505

1575

1575

1563

1518

1570

1550

1550

1505

1570

1570

1403

1570

1570

1450

1475

1660

1660

1907

1904

1880

1900

1800

1742

1910

20s0

2100

2140

2010

1850

1958

2027

2084

1955

.318

.318

.315

.317

.32o

.320

.316

.312

.317

.315

.317

.322

.320

.320

.320

.334

.334

.336

.320

.340

.320

.320

.276

.272

.269

.272

.278

.272

.276

.323

.323

.323

.318

.321

.320

.321

.320

.275

36

43.2
43. z

40.8

33.6

40.8

40.8

40.2

43.2

33.6

33.6

41

27.1

30

30

36.2

30

30

31.2

22.3

29.1

36.3

33.9

24.2

22.3

7.0

20.8

26

21

17

18

16.5

15.8

13

14.7

25

12

11

9.6

9.3

8.5

7.0

9.2

10.0

10.0
14.3

12

9.0
11.0

12.0
12,0
15
10
11.5
11.5
9

10
10

13

13

8.5

8.5

3.1

7.1

11

6.5
5

14.0

15.0

15.0

16. o

16. o

15.0

16.0

14.0

16.0

15.0

14.0

14.0

16. o

15.0

16.0

16. o

14.5

11.0

14.5

11.0
10.5
11.0
10.5
11.0
10.5
15.0
15.0
15.0
16.0
15.5
16. o
15.0
18.0
16.5
18.0
20.0
21.0

i

4.3 22.0

5.-1 16.0

5.5 16.0

5 19.0
4.5 19.0

9.0 18.0

i

● “

y,

.

.,
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MI1-HOBK-698A
1 JUNE 1971

TABLE V1l. QQ-C-390 - CHEMICAL COMPOSITION AND MECHANICAL PROPERTIES
OF CASTING

UTS TYS. EL

Condition ksi k$i %

AC. StC 40 14 15

Note,, a. 0.5 per,,., e,, en, i.n under load or
0.2 P.,.,,,, off,,, method,

A3 (854)

Chem; cal Composition
J

Note,, a. When specified, maximum iron content

shall not .xceed O. 10 percent.
b. 0.5 percent extension under load or 0.2

P.=.. ”t .ffs., method.

A5

AZ (CDA 857)

E

A4 (852)

I Mechanical Properties I

L 1 I 1 I

Notes, a. 0.5 percent extension under load or

O. 2 Per,,,, offset method.

UTS EL
Condition ksi %

AC, ceC, StC I 55 I 25

Note: a. 1.0 percent maxfrnum toti.1 led, nickel,

iron, tin ad rnangame se. Other elements

0.20 percent maximum.

45
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TABLE Vll (Contd, )

B1 (842)

B4 (838)

I Mechanical Properties I

B6
—.

Chemical Compoaiti. n

c. s“ Pb z. Ni Fe P

78.0- 3..5 a a 1.0 0.40 0, 05

82.0

Coc 28 15

Nate: a.. Lead and zinc .d&ed at cmtion of or.d.cer.

B2 (844)

Mechanical Pvw.r tie, I

U TS TYS EL
Condition ksi ksi %

AC. StC CeC I 29 13 18

Coc 30 15 16

B5 (836)

S.,. s: a. COPPer plus nickel
b. When specified, maximum iron con,..,

shall . . . exceed 0, 10 F., ,.,.,.

cl (868]

I Mechanical Properties
1

Notes: a. O. 5 percent ..,.. s;.. ..,,., ,oad

o

.-.

.-.

‘

(

I

I

,

I

I

P=.vid.d .th. r .h.mi. ~ ‘and mec’ha.ic~
req.mements are met.
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TABLE WI (Contd.)

C2 (864) C3 (865)

Ch.mical C.mp.asiti.n Chemical Composition

c“ s. Pb Z“ Fe Al M. s~
c. s“ Pb z. Ni Fe Al Mn

56.0- 1.5 I. 5a Rem 2.0 1.5 1.5 ,.5
62.0 55.0- 1,0 0.40 Rem 0.50 0. ‘lO- 0.5- 1.5

60.0 z. 0 1,5

Mechanical Pm3perties

Mechamical Prope.t; es

U TS TYsb EL

Condition ksi kel %
UTS TYsa EL

Condition ksi ksi %

Ac, StC 60 20 15

Coc m 25 25
AC, StC, CeC 65 25 20

Notes: a. Minimum lead is 0.5 percent. Notes: a. 0, 5 percent extension under load .r

b. O. 5 p....., extermi.a. ..der load ., 0.2 percent offset.

0.2 percent offset.

C4 (862) C5 (861)

Chemical Composition

c. s“ Pb zn Ni F, Al ~“

60.0- 0.20 0.20 Ran 0.50 2.0. 3.0. 2.5.
60,0 4, 5 7.5 5.0

Mechanical Properties

~ TY.@ EL
Condition ksi %

AC. StC, COC I 90 45 I 18

Notes: a. 0.5 percent extension under load or

o, 2 percent .ff..t.

C6

Notes: . . 0, 5 percent extension under .load or

0.2 percent off. et.

Mechanical Properties

UTS TYsa EL

Condition ksi k$i % 1, I 1

t
AC, StC, C.C 90 45 18

I

Notes: a. O, 5 percent extension umder load or
0.2 per..”, .f(, et.

Cl (863)

Chemical Composition

c. s. m, z. F= ~ ~

60.0. 0.20 0.20 Rem 2.0- 3.0. 2.5.
68.0 4.0 7.5 5.0

Mechanical Properties

U TS

Condition
TYSa EL

k,< ksi %

Ac, S,C, C,C 110 60 12

Coc 110 62 14

Notes: a. O. 5 percent exte. si.n under load.
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TABLE Vll (Contd.)

D1 (913)

Notes: .%. For continuous casting. the ph.sphor.u.

limit may be 1.5 Per.,., ,naximu,n.

b. 3, 000 k~ load.

D3 (923)

Chemical Composition

c. s“ I+ z“ ~, Fe ~

85.0- 7.5- 1.0 3.0- 1.0 0, 25 0.50.
89.0 9.0 5.0

F

Notes: a. For cc.ntin..ue castinSs the plmsph.ar.u.

limit may be 1.5 percent.

b. Optional properties when req. ired.

D5 (903)

Cbemi. al C.rnpo,,,lo.

c. S. Pb z“ xi Fe P

86.0- 7.5. 0.30 3.0. 1.0 0.[5 0.05.
89.0 9.0 5.0

Note: a. F., c.r,tinu.aue casti~s the ph..phm.us
limit may be 1. S percent.

D2 (910)

m==l
Note: a. For continuous casting, the ~h,,pbr..,

limit may be 1.5 Percent.

D4 (922)

Chemical composition

- : -a

c. s“ Pb z“ r+ Fe p

86.0- 5.5. 1.0. 3. r). ,.0 <I,zs ~.os.

90.0 6.5 2.0 5.0

—

Note: a. For conti..o. e casti.g. the phosphor...

limit may be 1.5 percent maximum,

D6 (905)

mla
Noms: a. For cm.tir..o.s castings the phosphor..

limit may be 1.5 percent maximum.

b. When made fren, scrar,, Properties

aPPIY OflY when r.q.ired.
c. Optional properties when required.

.c-

-,

.
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TABLE Vll (Coiitd. )

I

I

)

I

I

),

1,

I

I

I

1

t

I

I

El (943)

Chemical Cmn Positio”

c. s“ Pb z. Ni Fe P Sb

68.5. 4.5- 23.0 0.5 0.5 0.15 0, 05 0.75

12.5 6.0 26.0

N.,., a, 500 kg, losd.

E2 (940)

●

Ch.mical Cornpositim

c. s“ Pb z“ Ni Fe P Sb s Other

69.0- 12.0- 14.0- 0.5 ;; ;- 0.25 0.05 0.35 0.25 0.35

72.0 14.0 16.0

Mechanical Properties

Condition Hardnes*

AC. COC BHN 80a

cc, SIC, Cec BHN 80a

SC, StC, CeC BHN 50a

Notes: a. 500 kg. load.
c.

E3 (941)

I Chemical Cmn!m.iti.n I

I Mechanical Properties I

N.te: . . OPti..~ P=w=ti.,.

49
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TABLE Vll (Contd, )

E5 E6 (938)

=

75.0- 6.25- 13.0- 0.75 0.75 0.15 0.05 0.75

m
E7 (932)

m

81.0- 6.25- 6.0- 2.0- 0.5 0.20 0.15a 0.35

Ac, StC, ceC 30 12

C.c 35 20 10

Note,: ,. Mui!nw O{ 0.5 P,..,., phosphorus Per-
mitted i. permanent mold castings.

E9 (935)

Mechanical Properties

UTS TYS EC

Condition ksi ksi %

Ac, StC, CeC 25 8

Coc 30 16 12

Notes: a. Copper plw nickel.

50

E8 (934)

‘-FE82.0- 7.0. 7.0- 0.75 1.0 0.15 0.50 0.50

E1O (937)

r chemical C..nmsiticm I

UTS TYs EL

Condition ksi ksi %

Coc 35 20 6 I

-.
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TABLE Vll (Contd,)

F1 (916)

I Chemical COr”POsitiOn

U TS TYSa EL

Condition ksi ksi % Hardness

AC, C. C 45 ~ ~b ~+ BHN 8ob

Coc 44 20 10

Nate,: a. For continuous .a, ti.g, the ph. sptmr. u,
limit may be 1.5 percent maximum.

b. 0.5 per. ent extens:on under load.

F2 (947)

‘he”, ical compos*t L.n

c. S. Pb z. N~ F. p others

85, 0- 4. 5- 0. 10’ 2, 5 4.5- 0,25 0.03 0.05

90.0 6, 0 6.0

Mechanical Properties

UTS Tysb EL

Condition ksi ksi %

AC, StC 45 20 25

H, StC 75 50 5

HT, COC 75 50 5

AC, COC 44 20 10

Coc 45 20 is
I ,

Note,: a.

b.

F3 (948)

The rnech.%ni. ?.l properties of .4110y F2

in the heat-treated condition may “.,

be attained if the lead content exceeds

0.01 p.,.. ”,.

0.5 ..r. e.t e.tensi.=n under load.

chemical COrnpOs itic-

Cu s. Pb z. Ni p. M. p sb Othe ‘

84.0- 4.5- 1.0 2.5 4.5- 0.25 0.20 0,03’ 0.15 0.25

89.0 6.0 6.0 ma. m ax

Mechanical Properties

UTS ‘TYs EL

Condition ksi ksi %

Ht. StC 40 20 20

NOW ?.. Far tmntimiams casting., the phosphorous limit may be 1, 5 F.erce.t

rnaxm”. rn.

G1

Mechanical Properties I

,
AC, S,C, CeC 90 ’10 6

HT. CeC 110 60 5’

Wt..: . . Mangan.e. e . . nickel .aptiar.al.

b. 0.5 percent extension ~der load

G2 (955)

I Chemical Cmnwsit ion

Mechanical Properties

UTS T~5a EL

Condition ksi ksi %

Ht, CeC 110 60 5

COG 95 42 10
I

Note. : a, O. 5 percent extension under lead.
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TABLE VII (Contd.)

G3 (955)

chemical composition

c. Al Fe M. Ni Others

78.0 10, 0. 3.0. 3,5 3.0. 0, 5

min 11.5 5. a 5.0

Mecham.al Properties

UTS TYSa EL

Condition ksi ksi % Hardness

AC, SC, ‘.,2 90 40 6 BHN 190b

HT. StC, CeC 110 60 5 BHN L90b

Notes: a. O. 5 percent extension under load.

b. 3.000 kg. load.

G5 (954)

u
Note,: a. 0.5 percent extension under load.

b. OPtiO,xal Properties applicable when

material is intended for shaft sleeves

in highly stressed shafting,

G7 (953)

Note: a. 0, 5 percent extension under load.

G4 (955)

G6 (952)

I Chemical comwa. ition I

w++--
Notes: a, 0.5 percent extension under load.

G8 (958)

Chemical Composition

J
c. Pb Ni Fe Al Mn Si Other,

78.0 0,02 4.0- 3. 0-a 8, 5- 3, 5 0, 10 0.5

ruin ma”. 5.5 5, 0 9.5 m..

Mechanical Fropertie$

Notes: . . 1=.. content shall not exceed nick.]

content.

b. 0.5 percent extension under load,

●

.

?.
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TABLE Vll (Contd, )

Xl (874)

Chemical Composition

c“ Sn Z. Pb Fe Si Al M. Others

Rem 1,0 ;;: :. 0.5 2.5 2.5- 1.5 1.5 0.5
5.0

Mechanical ProDertie.

u TS TTS a EL
Condition ksi k,i %

A., Stc I 50 I 21 I 18

Note,: a. O. 5 percent axteneion under load.

X2 (872)

Chemical Composition -.

c. s. z“ pb Fe si A1 M. mhe r,

Rem 1.0 5.0 0.5 2.5 1.0- 1.5 1.5 0.50
5.0

Mechanical Properties

UTS TYS a y

Condition ksi k. i

AC, StC 45 18 20

Notes: a. 0.5 percent extension under 10.cI.

x3

I Mechanical Proc.ertie, I

UT5 EL
Conditi c.. ksi %

AC, StC I 30 I 6

X4 (See A5)
(Not in 00-C-390)

Notes: a. ,T.atal lead, n,ckel, iron, tin, and
manganese, 1.0 p.,..., nlaxinlum.
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TABLE Vll (Contd. )

X5 (820)

●✎✍

Cnetnical Composition

c. s“ z. Pb Ni Fe Si Al Be co~ c,

Rem 0,01 0,01 0.01 0.20 0.10 0.15 0.10 0.45- 2.35- 0, 10

0.75 2.75

Mechanical ProPertie.

UTS TYsb EL Hardness

Condition k.i ksi % RB

AC, SA 40 ma. 8 ma. 25 45.

AC, S.4, AH 95 55 8 92

No,.., a. Nickel Phi. cobalt.
b. 0.2 percent offset.

c. I.. formation only; not required.

X6 (825)

Chemical Composition

c. s“ z“ Pb Ni F.. Si Al Be c.’ C.

Rem 0.10 0.10 0.02 0.20 0.25 0.20. 0, 15 1.90- :::- 0.10
0.35 2,15

Mechanical ProPertie,

UTS TYsb EL Hardne8a

Condition k-i k,i % RB I RC

AC, SA 55 m.. 20 ma. 30C 75. -

AC, S.4, AH 155 115 0 38

Notes: . . Nickel plus cobalt.

b. 0. Z percent offset.
c. Information only; not required.

X7 (827)

Chemical C.tnpo*itio.

c. s“ z“ Pb Ni Fe Si Al B. c,

R,rn 0.10 0.10 0.02 1.o- 0,25 0.15 0,15 2.35. 0.,0

1.5 2.55

Mechanical Properties

UTS
Condition

TYSa EL
k,i ksi %

Ac, S.4, AH 155 130
I

1.0

Notes . . 0, 2 percent of f..,.

●
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TABLE Vll (Contd. )

X8 (828)

●

.

Chemical composition

c. s“ z. Pb Ni Fe Si Al Be C.a

Rem 0.10 0,10 0.02 0.20 0.25 0.20- 0.15 z. 50- 0.35-
0.35 2.75 0, 65

Mechanical Properties

uTS TYSb EL

Condition

Hardness

ksi k,i % RB I RC

AC, SA 75 30 5 90

AC, S.4, AH 150 110 0 42

x9 (964)

Chemical Composition

c“ Pb z. Ni Fe Al m

0;02 0;02 0:15 0:0. 0:70Rem 0.01 1.0 28,0- 0.25- 0.50 1.50

32.0 0.50 m ax “,.X 1.50

1
Mechanical Properties I

UTS YP EL
Condition ksi k.i %

AC, StC 60 32 20

Coc 65 35 25

f

I
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Alloy No.

813

814

815

817

818

820

821

822

824

825

826

827

828

947

948

953

954

955

966

TABLE Vlll. HEAT TREATMENT DATA FOR SOME CAST ALLOYS

Solution

Heat

Treatment

TernP. ‘F

1800-1850

1830.1850

1830-1850

1650-1700

1650-1700

1650-1700

1650-1700

1650.1750

1450-1500

1450-1475

1450-1475

1450-1475

1450-1500

1450

1625

165o

1610

1825

Time at

Temp. Hrs.
in. Of Section

Thickne..

1

3

1

1

1

3

1

1

1

1

1

3

I

2

Quenching

water

Water

water

water

water

water

w ate 1’

Water

Water

water

Water

Water

water

Water

Water

water

(Either)

Water

Precipita-

ticm
Hardeni~

Tmnp “F

900

900

900

850

900

900

850

835-850

650

650

650

650

650

600

600

950

Time

at

Ternperatu

2 H,*.

2 H,,.

3 Hr..

3 H,,.

3 Hr..

3 Hr..

3 H,*.

2 Hr..

3 Hrs.

3 H,,.

3 Hr..

3 Hr..

5 Hr..

6-10 H,

3 H,,.

Quer.chiq

Medium

Air

Air

K,

MI’

Air

Air

Air

Air

Air

Air

Air

Air

Air

Ai*

Ail’

●

NOTE Stress Relieving Temperature
Alloys - 825 Through 828 21K1. ‘40027

-952 Through 958 2nc1. 60CIF

- 993 950F

- AU Others Listed Above 500F
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TABLE IX, CORROSION RATINGS OF CAST COPPER AND COPPER ALLOYS IN
VARIOUS CORROSIVE MEDIUMS

3.rro. ive medium

4cetate ..1”.”,s
\ce,ic acid,

20%
50%
Glacial

\ceto”e
\cety]en.b
U..hol. c
Uun,inu,,, chl.ride
\lu.ninu.m sulfate

Lmmm.i., moist g..
kmmnia. mmi.t.r.-

free
4rnmonium cbl. ride
knnnonium hydroxide
hnnm.ium nitrate
4mmo.i.Lm ..1(.,.
kniline and aniline

d“, s
4*phJt

Barium .hlorlde
Barium .ulfide
B.., =
Beet .Ugar syrup
Be”. i”e
Benzd
Boric acid
Butane

CXci”m bis”Mite
calcium <hl.r id. (.C id)
calcium chloride

(alkaline)

Calcium hydroxide
Calcium hw.achlorite
cane .Ug. r syrup.
Carbonated beverage. c
Carbon dioxide, dry
Ca.bm, dioxid% “mistc
Carbon tetrachlorida,

dry
Carbcm tetrachl.aride,

mol.,
Chl.r in., dry
Chl.rk.e, moist
Chromic .cid
Citric acid
copper sdfat.
Caton.eed oi]c
C,....,.

Ether.
Ethylene glycol

Ferric chlor ida,
, “If.,.

Fe.,... <hi. r<de,
.Ulf. te

‘AAAAABAAAAAABIIF.m,aldehyde
Formic a.:d
F,..”
Fuel .311
F., f.ral

Gasoline
G,la<inc
Glu.o. e
Gl”c

CCcccc’’’c’ccc ll=’’ce”’”

Lacq.ers
Lacquer lhimu,.
h.,.. . ...3
Linseed 0.1
Liquor%

Black 1iv.=
Green Iiq”or
whit, 1iq.or

AA BBBCCCCABAAB
BBBBBBCCCACCAC

II

N.tuz al *.S
Nickel chloride
Nickel s“lfat.
Nitric acid

AA AA AA AA AA AA AA Iloleica.id

BBBBBBBB
AA AA AA AA
CC BBB CCC
Ccccc ccc
AA AA AA AA
BAA AA CCC
AA AA A.4 AA
BBBBB CCC

BB BA AA
AA AA AA
Ccc ccc
Ccc ccc
AA AA AA
CBB BAA
AA AA AA
CA BBBB

Oxalic acid

Phosphoric acid
Pi.,.. acid
P.ta.. ire”, chloride
POU. ‘ i“”) cyanide
Po.a.. ium hydroxide

P.am. sium ..liate
Prop... gas

AA AA AA AA AA AA AA
AA AA AA AA AA AA AA
AA AA AA AA AA AA AA
AA AA AA AA AA AA AA
A. AA AA AA AA AA AA A

AA AA AA AA AA AA AA
AA AA AA AA AA AA AA
AA AA AC CC CA CCAC
AA AA AA AA AA AA AA

BBBBBCCCCBCCBE
CC CC CC CC C. BCCCE
cCCCCCCCCACCCB

AA AA AA AA AA AAAP
AA AA AC CC CBCCAC
AA AA AC CC CA CCA<
Ccccccccc’cc ccc

AA BBBCCCCACAAF
AA BBBCCCCACAAE

A.4A.4A CC CC ACA AA
Ccccccccccc ccc
AA AA.4CCCCACCAC
Ccccccccccc ccc
CC CC CC CC CA CCCC

AA AA AC CC CA CCAC

.4 AA AA AA AA AA AA!

AA AA AC CC CA CCB1
AA AA BCCCCACCA1
AA AA AA AA AA AAA1
CC CC CC CC CA CCC(
CA AA AC CC CA CCCf
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TABLE IX (Contd. )

ulf.ri. acid. Zinc chloride
787, or 1...

CC CC CC C’’BCCBC
BBBBBCCCCACCBB zinc sulfate AA AA AC CC CBCAAC

78% to 90% CC CC CC CC CBC CCC

,.TF–Q. . . . . . . ..”.” . ...4.. . . . . . . . . . . . . c .“., . . . . . . . . . . .

b Ac.tykm <owns an .XPIOS<V. compound with copper when moist or when certain i,nP”rities .,. Present and the
gas is under pre... re. Alloys ..mt. i.ing 1..8 than 65% Cu are .ati. factory under thi. .8.. When the g.. i.
. . . under Pressure other CQPper alloy, are sati, fac,.ary.

I c Coppe: and copper alloys =,: r,, ism,, m corrosionby n).., food ~rcd.cts. Trace. of coPPer may be disiolved
.“. .’,.., ,a. te or .0,., 0, ,., p..d. c,.. b such ..s. s, copper alloys are o{,.. tin coated,

1 TABLE X. JOINING CHARACTERISTICS AND MACHINABILITY RATING OF CAS1

COPPERS AND ALLOYS

TAmy
No, %lderin~

801 E

803 E

L
805 E

807 E
809 E
811 E
813 E

814 E
815 G
817 G

Brazing

E
E
E
E
E

E

G

G

G

G 1
NR F F
NR F F
NR F F
NR F F
NR F F
NR F F
NR F F
NR F F
NR F F
NR NR F

C.ated

Metal

NR

NR
NR
NR
NR
NR
F
F

NR
NR

@china-
t>i2ity

8,atin8

10
10
10
10
10
10
20
20
20
30
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TABLE X (Contd. )

I
I

1

!0
A310y

No.

818

820
821

822
824

825
826
827
828
833
834
836
838
842

844

848
852
853
854

855
857
858
861
862
863
864
865

‘ 867
868
872
874

875
876

878
879
902

903
905
907
909
910
911
913

915
916
917
922
923

925
926
927
928
932
934

I

S.lderin~

G
G
G
G
F
F
F
F
F
E
E
E
E
E
E

E
E
E
E
G
G
G
P
P

P
F
F
F
F

NR
NR
NR
NR
NR
G
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
G

Brazin

G
G
G

G
F
F
F
F
F
G
E
G
G
G
G

G
F
E
E
F
F
G
P
P

P,
F
F
F
F
F
F
F
F
F
G
G
G
G
G
G
G
G
G
G
G
G
E
G
G
G

G
G
G
G

=ECarbon
tcyacetyler.e Arc

Welding Welding

NR

NR

NR
NR
NR
NR
NR
NR

NR
F

NR
NR
NR
NR
NR

F
G
F

NR
NR
NR
G
G
P
P
P

P
P

G
F
F
G

NR
NR
F
F
F
F
F
F
F
F

NR
F
F

NR
NR
NR
NR
NR
NR
NR
NR

F
F

NR

F
F
F

F
F
F

NR
NR
NR
NR
NR
NR
NR

NR
F
P

NR
NR
NR
NR
NR
P
P
P

P
P
P

NR
NR
P

NR
NR
F
F
F
F
F
F
F
F

NR
F
F

NR
NR
NR
NR

NR
NR
NR
NR

Gas Shielded
Arc

Welding

F
F
F
F
F
F
F
F
F
F
F

NR

NR
NR

NR

NR

NR
G

P

NR
NR

F
F
P

P
P

P
P
F
F
F
F

NR
NR
F
F
F
F
F
F
F
F

NR
F
F

NR
NR

NR
NR
NR
NR
NR
NR

C.ate
Mets
Arc

F
F

NR

F
F
F
F
F
F

NR
NR
F
F
F

F
F

NR

NR

P

NR
NR

NR
G
G
G
P
P
P
P
F

NR
NR

F
NR
NR

‘. F
F
F
F
F
F
F
F

NR
F
F

NR
NR
NR
NR
NR
NR
NR
NR

Machina -
bflity

R&tins

20
20
30
20
20
20
20
20
10
35
60
84

90
80

90
90
80
30
80
80
80

80
30
30

8
65
26
55
30
40

50
50
40
40

80
20
30
30
20
20
20
10
10
40

20
20
42
.32

30
40
45

70
70
70
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TABLE X (Contd.)

Coated
Carbon Gas Shielded Meta2 Machina -

.421.y oxyacetylene Arc Arc A, c bi2ity
.No. Sdda ring Brazing Welding Weld ing Welding Welding Rating

935 G G NR NR NR NR 70
937 G G NR NR NR
938 G

NR 80
P NR NR NR NR 80

939 G P NR NR NR
943

NR 80
G P NR NR NR NR 80

944 G G NR NR NR

945

NR 80

G P NR NR NR NR 80
947 E E F NR G G 30 As Cast .

20 HT. TR.
948 E G NR NR NR NR 50 AS Ca,t .

40 HT. TR.
9S2 G G NR F E G 50
953 G G NR F E G 55
954 G G NR F VG G 60
955 G F NR P G G 50
956 G G NR F G F 60
957 G G NR G E G 50
958 G F NR P G G 50
962 E E NR NR F G 10
963 E E NR NR F, F 15
964 E E NR NR G G 20
966 E E G F F F 20
973 E E NR NR NR NR 70
974 E E NR NR NR NR 60
976 E E NR NR NR NR 70
978 E E NR NR NR NR 60
993 NR G NR P G G 20

NOTE: E = excellent. G = good. F . fair, P = pa.., NR = not reconm. nd.d.

TABLE Xl. CORROSION RATINGS OF WROUGHT ALLOYS IN VARIOUS CORROSIVE MEOIUMS

1

60
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TABLEXI (Contd. )

w 7
PPPPPPPPP

PPPPPPPPP

GGFGGG GEE

EEGEEEEEE

EEEEEEEEE

EEEEEEEEE.

Borax EEi EEEE--lG’”e

Bordeaux mixture EEGE==r
Boric acid EE GE...
Brine. GGPGGGG
Bromine, dry EE E----
Brmnine, moist GG P..-...
But..ee EEEEEEE E E j“~;ii~.riitid

Calcium bi.ul~ate G G P G G G G ‘“dr”=”auic
Calcium chloride GGFGGGG
Calcium hydroxide EEGEEEEEK .Cld, mo,,t
calcium

hw.ad

GGFGGGGGG I“;d;o,;uo=ic

‘~~ Glycerin
>“x, .lEE
,EEEEE Hydrobrmnic

;EE acid
.&. sEE Hydrwarb.ms
. ,7 c. c. r. c. Hvdr..hlc. ric

\EEEEEEEEEIROdn
;;; ,,cid,iry

Hvdrow... c PPFPPPPPP ~Wa.;e,.,

GGPGGGGGG s~l..=,*lr=
soap ‘,ol”!io”

GGFEGE GEE
EEFEEEEEE
PPPPPPPFP
EEEEEEEEE:ill. r,te

cam sugar syrup EEEEEEEEE
Carbolic acid FGPGGGGGG

(phenol)
EEEEEEEEE

=::~g:: b, f

Ca&r dioxide EEEEEEQEE

amr~i;b??”;d” ‘E EEEEEEE
Carbon tetra - EEEEEEEEE

hid, anhydrmm

Hydmfluork
acid, hydrated

Hydrc.fl.o.s]i.,c
acid

Hydr.&ne
Hydrc.gea

p=~=~d. “P t. 10%
Hydrogen

p.~..~de .“er 107,
Hydrogen

sulfide, dry
Hyd,.sen

sulfide, moist

FFPf FFFF~ ~o~im

bicarbonate
GGPGGGGGG Sdi””, bis”lfa,e

Sodium carbonate

EEEEEEEEE S.=di”m .hl.,.de
GGFGGGGGG sod.- ... .“!.C.

Scdium cyanide

PPPPPPPPP Sodium
dich,omate[ acid)

EEEEEEEEE Sod[um I@roxlde
Sodium

PPFFPPPFf he.chl.
..”.4, >>”, .,

EEGEEEEEE

GGFGGG GEE
EEGEEEEEE
GGPFGG GEE
EEEEEEEEE
PPPPPPPPP
PPPPPPPPP

●
GGFGGG GEE
GGPGGGGGGchloride (dry)

Carbon ,.,,.. GGFGEEEEE
chl.aride(moi, t)

castor oil EEEEEEEEE
Chlorine, d,+ CE.EEEEEEE
Chlorine, moist FFPFFFFGE
Chlora. etic GFPFGGGGG

or,,.
GGFFGG GEE
FFPFFFFGG
EEGEEEEEE
EEGEEEEEE
EEGEEEEEE
PPFFPPPFF
PPFFPPPFF

Kerosine
Ketone.

lacquer.
bower thi. -

“,,s (s.1”.”,s)
tictic .cidb
Lime
Lime sulfur
Linseed oil
Li th i-

c.a”,pmmd.

ms.=.~m
chl. r id.

tis.-i~
hyd r oxide

Ma:aa;:”m

acid
Chloroform,

dry
Chromic a id$citric acid

EEEEEEEEE

PPPPPPPFF
EEFEEEEEE

FFPFFFF,FF
FF. PFFFFE’F
GGPGGGGEG
EEGEEEEEE
EEGEEEEEE
EEGEEEEEE

EEFEEE FEE
EEFEEEEEE
EEGEEEEEE
3GEGGGGEG
PPPPPPPRP

EEEEEEEEE

~wr=hl.=~de
copper nitrate
copper sulfate
corn oilb
Cotton. e.d oilb

GGF F G G G G G sulfur chloride

E E E E E E S2,;;] .MorideEEG

EEG

PPP

EEG
EEG

PPPPPPPPP

EEE

PPP

EEE
EEE

IEEE EEEEEE EEEEESEEE!
Ethanol amine L3C3GGJGGGGG

Ether. EEEEEEEEE

Ethyl acetate EEGEEEEEE

(ester.)
Ethylene glyml

ZGPGGGGFF

EEEEEEEEE

ZGPFGGGGG

FFFPFFFFF

ZGPFGGGGG

IEPGEEEEEE

PPPPFPPPP
PPPPPPFPP
“GGPGGGGGG

Natural Gase
Nickel chloride
Nickel sulfate
Nitrk acid

EEE
FFP
FFP
PPP

EEE
FFF

.FFF
PPP

Ferric chloride
Ferric sulfate
Ferrous

chloride
Ferrous

sulfate

GGPGGGGGG

EEGEEEEEE

Olei< acid
~x;kcidh

%lmitic acid

P.raff 1.
Phosphoric acid
Picric a.sd
Potassium

.arb. ”ate
Potaesi”m

GGF
EEP
EEE

GGG
PEE
EEE

ZGPGGGGFF

EEEEEEEEE
EEGEEEEEE,

EEEEEEEEE
GGPFGGGGG

Formaldehyde
(aid. hyd.,]

F.rm$< add
F,eon, d,~
Freon, “,Oi, t
Fuel .11. I$Eht
Fuel oil, heavy
F“rfural

GGF
EEE
GGP
PPP
EGE

GGP

GGG
EEE
FGG
PPP
EEE

GC3PFGGGGG
EEEEEEEEE

EEEEEEEEE
EEGEEEEEE
EEFEEEEEE

EEEEEEEEE

FGG GEE
(d,y)

Trichlc.rethylene

[moist]
GGFGEEEEE
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NOTES:

a This ,able .s intended !. serve .nly as a ~eneral guide to the behavior .f copper and copper alloys i. oazr.a. iv,
env, r.aments. It is imP.msible m .0”=, in a s,”IP1. tabulation the per fo,mar,ce of a material <or ?.11 pw, sible
.ariatic.”s of temperature, cc.. centrat i.”, velocity, impurities, degree .[ aerati.a.b and tress, 1, should be
=mphasiz=d strongly th>t the WM. mh.auld be used with cau, i.”. TII= ratings she,”. in the tabulation a,. ha, ed
.“ g.”.,., p.rfor”,a. c..

The letters E, G, F, and P have the I.11.wi.g .ig.i[icance: E The metal will be suitable under mostconditi.rm
c.{ “se. G Some c.rr.sfo. wfll take place, but the metal will perform .ati. {act.mily under most aervi,:e co..
ditio”.. F - COrrO.:0” rates will be higher than the qG, clasnifi<at$.a,,, but “,. of the ,,,.,., may be indicated

by . . ..~der=t~... .~. r th=n c.rr.. ion resistance. P Corrcaior, +.,, s w<), be hi@ and the metal i. “,,,
r=..r””, e”d=d.

‘I%. material groups given as column heading. ar= d= fi”=d by .opp=r, copper alloy nmb=r, .r other deB1gnatio..
.* f.u.”m,

COPPe, - 102, 104, 105, 107, 110, 113, 114, 116, !20, 122, 127, 128, 130, 141, 145, 170, 172, 175, 187, 502
MS,. than 80% Copper .210, 220, 226, 230, 3,4
L.,, than 80?. COW.., . 240, 260, 270. .?74. 280, 330, 335, 356, 360, 464.675

sP=..=1 b= . . . . . I“hibi,ed brass. 443, 444, 445, 687
Phosphor L.ro”=.. . 5,8. 5,?,, 524.544
Aluminum bronze, 606, 6,14, 639
Capper. a;lico. bronzes . 651, 655
Cq.pe,.nkkel .I1OYS- 706,710, 715
Nickel silver. 720, 752, 757

b Copper and coPF.er alloys a,, resistant to corrosion by m.., food p,c,d.cts. Trace. of coPPer may L,, di..
solved ?.”d affect la.,. O, CO1O, of the F.rc-3uct.. in .“ch ,... s, mPPer alloy, are often tin coated.

c A<=tyle”c form, an ●q,l.m iv= cm,,pcmmd with copper when moist m when c=, tain impurities are Present and
the gas is under pressure. A1loy$ co”tai.ing less tha. 65% copper are .ati$fact.ry under this w.. when
the g.. is “., under F......,., .,),., coF.Per alloys are satisfactory.

d Preca”tkw.s ‘ho”Id b< taker, to a,oid stress -c.arrosio” cracking.

c At =Iev?.ted tmnPeratures, hydrogen will react with tough pitch coPPer, c?.u. i”g failure fro,,, embrittlem, r.t,

f Wh. rc ai. is Pre’e”t, COrr.a’icm rate may be increased.

8 Bel.aw 300°F, COrmsio” ,.,.:, very 10W; abw,e thi. tempera,”,.. co, r.. ion is appreciable and i“cr,a. e,
rapidly a. th= temperature . . . . . .

h A.ra,io” md elevated t.mpe.atu,e may ir..r.a.. COr?.s,o” r=t.. .ubstar.tiM1y.

i Exce,. ive ..id.tio. may be@ ., l.w,er temPe,a,”re..

j The, u.a, af ~gh-zin. .11oY. .h.uld be avoided j. acid. t.e.a.$e of the likelihood of rapid c.rro. ion by
dezmc,fxat,.n, Copper, .11o% m.. 230 (r.d braos, 85*, phomph.ar bronz e., .opper. pilic.m alloy.,
aluminum bronzes, and capper. r.l. kel. offer good re. i.ta”. a to cr,, r.. i.. by hot and cold dilute m!lf.ric
acid and to corr.. ion by cold cor.cer.trated sulfuric acid. Intermediate .o.cmtr?.tkm. .1 .’ulf.rk acid
..metimes . . . more corro. ive t. copp+r alloy. than either c.ante.irated . . dilute acid. C.ncemrated
sulfuric ●cid may be corrosive at ●levated temperat..e. due t. breakd.ns” of acid with the fommati.ar, .1
metallic sulfide. and .uU.r dioxide K.., ca..ing hacalized pittiW attack. Test. indicate that .opper
allo~. may be ..rroded by pitting attack by 90 to 95% ml{mic acid at s.bo.t J22°F. by 80% acid at .bo.t
160 F, .md by 609, acid at about 212°F.

k WettimS a~er,ts “my inc,a.., Um <or,rmior, ,,,. os copper and c-., .U.ay. .Y,ghtl, to *mb.tantially when
c. rboa dioxide or mimer, is pm. er.t, by preventing the f .mmati.m of a film on the m.~1 ..rta.. .~ by
Combining (in sore. Ir..tanc.s) with the dicmlved COppar m produce a green insoluble compound.

(

●
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TABLE X11. WORKABILITY AND MACHINABILITY RATINGS OF SOME WROUGHT ALLOYS

-4Ppr.xim.te Relative Suitabfliv Hot Working Amma2i.g’

copper or For Being W.rkeda Temperature Tem erature Macbinabi3ity

Copper A21c.y No. Cold Hot OF
tF

Ratingb

102 E E 1400.1600 700-1200 20
110 E E

122
1400.1600 700-1200 20

E E 1400.1600 700.1200 20

170 E G 1200-1500 1425.1475 20

172 E G 1200-1500 1425-1475 20
175 E G 1200-1625
210 E G 1400-1600 800-1450 20

220 E G 1400-1600 800-1450 20

226 E G 1400.1650 800-1400 30

230 E G 1450-1650 800-1350 30

240 E F 1500-1650 800-1300 30

260 E F 1350-1550 800-1400 30

268 & 270 E P 800-1300 30

280 F E 1150-1450 800-1100 40

314 G P 800-1200 80

330 E P 800-1200 60

332 F P 800-1200 80

335 G P 800-1300 60

340 G P 800-1200 70

342 & 353 F P 800-1100 90

356 P F 1300- [450 800-1100 100

360 P F 1300-1450 800-1100 100

365 to 368 F E 1150-1450 800-1100 60
370 F E 1150-1450 800-1100 70

377 P E 1200-1500 800-1100 80

385 P E 1150-1350 800-1100 90

442 E. F 1200-1450 800-1100 30

443 t. 445 E F 1200-1450 800-1100 30

464 to 467 F E 1200-1500 800-1100 30

485 P G 1200-1400 800-1100 70

505 E G 1450-1600 900-1200 20

510 E P 900-1250 20

520 G P 900-1250 20

524 G P 900-1250 20

544 G 900-1250 80

614 G G 1450-1700 1125-1650 20

651 z E 1300-1600 900-1250 30

655 E
=.

1300-1600 900-1300 30

675 P E 1150-1450 800-1100 30

687
E.

F 1400.1600 “8OO-11OO 30

706 G G 1550-1750 1100-1500 20

715 G G !700-1900 1200-1500 20
745 E P 1100-1400 20

752 E P 1100-1400 20

754 E P 1100-1500 20

757 E P 1100-1500 20

770 G P 1100-1500 30

NOTES,

a E = excellent, G = good, F= fair, P = pm..

b Machinability rating is based . . a rating of 100 f.r free cutting brass.
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TABLE XIII. JOINING CHARACTERISTICS OF SOME WROUGHT ALLOVS

o

Al,., N.. .

,Oz

, 10 E
122
,70 :
172 G
175 G
!,0
?,0 E
!,6 E
! 30
!40 :
!60
!68, ,70. :
! 80
l,+ E
I30
I3, E
,35 E

A
,40 E
,+2 . ,5, E

,56 E
,60 E
,65 E

,66 E
,67 E
,68 E

G
,
E
G

G
F
G

,
F

,,

r
“R
F
.,
.,

“R
“R

P
,
F
.

—
~
.!
Es

E:

::
“.

. .

H

:

:.
Pm
.,
. .
. .
. .
. .

NR
NR
. .
NR
NR

R
. .

NR
NR
. .

NR
—

—

al., N.

,70
377
,85
4+,
,+,
,44
,4,
464
4,,

50,
5,0
52 I
524
,+4
614
651
655
675
687
,06
,,5
745

752
75,

757
770

EE~,
E.,
EGNR
. . , . .

i

R M
NR NR,
r ;

,
:

;& NR

GG
GG
GG
GG
NE NR
Gb
GE
G.
,,
,
. . :
!iR z

NR F
NR ,
NR F

NR F
. . ,

NOTES . E = ,..,,,,.,, c = god, , = ,.,,, . . = ..! .,.0,,,, ”,”,.,.

b ..”,. ”,.,1. .Iec!mdt ..,,11 ..!, ,..ss,.. . . . g..,, .,,, .4c ,,,,,, red.

TABLE XIV. EFFECTS OF TESTING TEMPERATURE ON WROUGHT ALLOVS

●

.

.-,
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!

I

t

I

I
I
I

I

I

I

●

✌✚

1.

i.
I

I

I

I

I

172
175
210
220
226
230
240
260
268 & 270
280
314
330
332
335
340
342 k 353
356
360
365 thru36t
370
377
385
443 thru 445
464 thr” 467
485

505
510
521
524
544

614
651
655

TABLE XV. SOME PHWICALP ROPERTIESOF WROUGHT ALLOYS

Melting Point ‘F

iquidu.

1981

1981
1981
1800
1800
1955

1950
1910
1895
1880
1830
1750
1710
1660
t 900
1720
1710
1700
1700
1670
1660
1650
1650
1650
1640
1630
1720
1650
1650

1970
1920
1880
1830
1830
1915
1940
1880
1630
1780
2100
2260
1870
2030

1970
1900
~

Solid us

1949

1590
1590
1885
1920
1870
1840
181o
1770
1680
1660
1650
1850
1660
165o
1650
1630
1630
1630
1630
1630

1630
1620
1610
1650
1630
1630
1900
1750
1620
1550
1700
1905
1890
1780
1590
1710
2010
2140

196o

0.298
0.298
0.316
0.320
0.318
0.317
0.316
0.313
0.308
0.306
0.303
0.319
0.307
0.308
0.306
0.306
0.306
0.307
0.307
0..304
0.304
0.305
0.306
0.308
0.304
0.305
0.321
0.320
0.318
0.317
0.3z1
0.285
0.316
0.308
0.302

.0. 301
0.323
0.323
0.314
0.316
0.314
0.314
0.314

,“,

101
85
22.0
22.0
45.0

56
44
40
37
32
28
27
28
42
26
26
26
26
26
26
26
28
27
27
28
25
26
26
48
15
13
11
19
14
12

7.0
24
23

9.0
4.6
9.0
6.0
7.0
8.0
5.5

10.3
10.3
12.2
46.2
46.2
22.8
18.5
23.6
25.9
28.0
32.4
37.0
38.4
37;0

J4. 7
39.9
39.9
39.9
39.9
39.9
39.9
39.9
37.0
38.4
38.4
37.0
41.5
39.9
39.9
21.6
69.1
79.8
94.3
54.6
74
86.4

148
43.2
45.1

115
7.25
115
173
148
130
189

226
226
196

62-75
62-75

120-150
135
109
100

92
81
70
67
71

104
67
67
67
67
67
67
67
71
69
69
71
64

67
67

120
40
36
29
50
39
33
21
61
58
26
17
26
19
21
23
17

17
17
17
18.5
18.5
19.0
17
17
17
17
16
16
15
15
17
15
15
15
15
15
14
14
15
15
15
14
16
15
15
17
16
16
16
15
17
17
15
15
16
18
22
17.5
18
18
18
18

6.4
6.4
6.4
7.3
7.3
7.5
6.4
6.4
6.4
6.4
6
6
5.6
5.6
6.4
5.6
5.6
5.6
5.6
5.6
5.3
5.3
5.6
5.6
5.6
5.3
6
5.6
5, 6
6.4

6
6
6
5.6
6.4
6.4
5.6
5.6
6
6.8
8.3
6.6
6.8
6.8
6.8
6.8
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TABLE XVII. FEDERAL SPECIFICATIONS - CROSS REFERENCE, WROUGHT ALLOYS

specification copper or

specification AH oy
No.

Copper M1OY

Specification Titl. Designation No.

QC3-A-660 I Anodes, Brass 1- I 240

QC3-A-673A(1) Anodes, copper I TyPe I I110

Type 11 101, 102
Type 111 122

QQ-B-575A \ Braid, Wire (Copper, Tin coated Tubu2ar) I - ] -

QQ-B-613C

I
Brass, Leaded and N.nleaded; Plate, Bar,

I CornP. 11 b
Sheet, and Strip 230, 240, 260,

268, 342, 353

CX-B-626G Bras% Leaded and NOn2eaded; Rod, Shaped Cor.%1 11
Fargi.Ks and Flat Products with Finished

3%es (Bar and Strip)

QQ-B-637A Brass, Nava2; Rod, Wire, Shaped Forging.,

and Flat Pr.ducts with Finished Edges (Bar,
Flat Wire, and Strip)

QQ-B-639A Brass, Nava2: Flat Products (Plate, Bar,
Sheet, and Strip. )

c
230, 240, 260,
268, 342, 353,
360, 311

462, 464, 482,

485

462.464, 482,
485

C20-B-650A(1) Brazing AHoY, Copper, Copper-Zinc, and COmP. A
Copper Phosphorous COmP. B

Conlp. c
COmP. D

240.260.261,
298, 472

QQ-B-675 A(1) I Bronze, A2umirnun Ingots (For Remelting) 1-1-
00-B-728 I “Bronze Manganese; Rod, Shapes, Forging, and I C1a.sA

I

675
Flat Products. (Flat Wire, Strip, sheet, Bar C1ass B 670
and PI at e )

QQ-B-750(2) Bronze, Phosphor: Bar. Plate, Rod, Sheet, Strip, ComP. A 510
FlatWire. and Structural and Special Shaped CwnP. B 544
Secti.an. COmP. D 524

QQ-B-825A Bus Bar; Cc.pper, ..uurni.m, .r .wmimun. All.y d

QQ-c-450 Copper -Muminum A21.ay (Alminm Br.mze) 606, 612, 613,
Plate, Sheet, Strip, and Bar (Copper .4I1oY 614, 628
Number, 606, 612, 613, 614, and 628)

QQ-C-465 Copper, Aluminum All.ays (Almimurn BrmIz.e)
(COPP.r Alloys No,. 606, 614.630 and 642) Rod
Flat Prcducts with Finished Edges [Flat Wire,
Strip and Bar), Shapes and Forgings
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TABLE XVII (Contd. )

specification copper or
;pecific atiOn Alloy

No.
copper Amy

Spacificati.n Tit2e Designation No.

)Q-C-502C(1) Copper Rods and Shapes; and Fiat Product. e

with Finished Edge. (Flat Wire, Strips and Bars)

X)- C-530B copper -Bery23ium .431oY Bar., Reds, and Wire 172

(Copper Alloy No. 172)

X2-C-533A Copper -BeryUium .M1o% Strip (CWper Alloy 170, 172

No.. 170 and 17.3)

3Q-C;576B(1) Copper-Plates. Ro1led Bars, sheets and Strip. e

IQ-C-585A C.appe r-Nickel- Zinc -A210y Plate, sheet, Strip 735, 745, 752,
and Rolled Bar. (CoPPer ,ill.y Numbers 762, 766, 770
735, 745, 752, 762, 766, 770)

2Q-C-586B C.ppe r-Nickel- Zinc -AllQfi Rod, Shapes, and Flat 745, 752, 764.
Products with Finished Edges (Slat Wire, Strip, 770, 792, 794
and Bar)

2Q-C-591D(1) C.pper-Si3icti AI1oY: Red, Wire, Shapes, 647, 651, 653,
F.argings, and Flat Products (21at Wire, Strip. 655,661, 692
Sheet, Bar, and Plate)

2Q-R-571c Rods, Welding, Copper and Nickel Alloy Cl... FS. RCU. I 101, 102, 110
C3=SS Fs. RCuNi ,,5

Class Fs-Rcusn.2 510,518,521
Class FS-RCuSi 656
Claw Fs. RCUZn-1 470
Class FS. RCuZn-3 681

C3asa FS. RCuZtI.3 68o

w-w-321D Wire, C.pper Alloy 210, 220, 230,
240, 260, 270,
274, 510.745.
75Z, 757, 764,
770, 794

m- W-343B Wire, Electrical and Nonelectrical, C.pper 101, 102.110,
[(Uninsulated) 111

>Q-W-345B(2 ) Wire, Electrical, Steel, copper-covered

NW-P-351A Pipe; Red Brass, (C.pper .@.lloy N.. 230), 230
Searnleas Standard Pipe Size, Regular

and Extra Strong

WW-P-377D Pipe, Copper, Semlees, Standard 101, 102, 110,

120, 122

WW-T-756D Tube; Condenser and Fe, ru3e sto.k, 443, 444, 445
Inhibited Admiralty Metal (COpper .4I1OY
Numbers 443, 444, and 445)
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I

Spe.ifi.ation
Speci2icati0n

copper or
Alloy copper Alloy

No. specification Tifle Designation No.

WW-T-775A Tab., C.pper, Searnles e (for Refrigeration 101, 102, 120,
and Genera2 Use) 122

WW-T-791 Tubing, Brass, Semle. m Grade 1 230

Grade 2 330

Grade 3 280

WW-T-797C Tube, C.pper, seamless 120, 122

WW-’2--799C Tube, Copper, Seamless, (for Use with OF . 102
S.lder-Tme .r Flared-Tube Fittings) DLP 120

NOTES:

a

b

●
c

d

e

The c.inpositiord lirn it, of the referenced copper or copper aUOY number may rmt be identi.~ to
th. se .af the listed specification alloy. Though not directly interchangeable in these cases. such
a210ys may be considered to be approximately equivalent.

The folk..ving copper alloy numbers are applicable: 260, 261, 262, 26s. 270, 274, 280, 330, 331, 332,
335, 340, 342, 344, 347, 348, 350, 353, 356.360, and 370.

The f.11.ming COpper a21.ay numbers are applicable:.260, 261, 262, 268, 270, 274, 280, 330, 331, 332,
335, 340, 342, 344, 347, 348, 350, 353, 356, 360, 370, 462, 464, 465, 466, 467, 482, and 485.

The f.11..ving c.pper numbers are applicable: 101, 102, 104, 105, 107, 110, 111, 114 and 116.

The f.11.wing copper numbers are applicable: 101, 102, 104, 105, 111, 114, 116, 120, 121, 122,
123, 125, 127, 128, and 130.
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TABLE XVIII. MILITARY SPECIFICATIONS - CROSS REFERENCES, WROUGHT ALLOVS

Specification M1OY copper or

specification No. specification Tifie Deaignatim Cq,per Alloy No.

MIL-c-50G CoPPer .421oY Number 260 (Cartridge Brass, 260
70%), Sheet, Strip, mate and Discs

MIL-w-85E Waveg. ides, Rigid, Rectangular 101, 102, 120, 220

MU-T-3235A Tubing, Copper, Searnles B (for Torpedo U,.). Type OF 102
Type DLP 120
Type DH.P 122

MIL-W .3318 Wire, Copper, and Wire, Steel, Copperclad b
w-154 a“d ws-24 /u.

MIL. c-3383A Cups, Bullet Jacket, Gilding Metal (for srnazl 220
Arm e An&unit ion).

., MU-T-3595 Tubing, Phosphor Bronze, Rmmd, seamless 510

M2L-w-6712B wire, 5p=y GUII. Met~ c

ML-T-8231(2) Tubes, G.pper-Sfiicon -Bronse, Se?.rnle. s, 655
10Z .4ir. raft

MIL. C-10375 B,, I,, Caps, Cartridge, Caee Brass (for small arms 260, 261
ammunition)

MIL-C-12166 Copper Rod for Crusher Cylinders O, Pressure llCI. 111
Cylinders

MIL. E-13191B Electrodes, Welding, Covered, Bronze; for 655, 510
General Use

MU-C-13351A COPPer Alloy Number 377 Forging e 377 377

MIL. B.13501A Bearings and Bushings, Brass and Bronze, COm@ .4, B 411
Machined or Fom,ed Cor”p. c 51(1

MIL-T. 15005 ES’2S, Tribes, 70-30 and 90.10 copper Nickel Alloy, Cmnp. 90-10 701>
Cinder, ser and Heat Exchanger Comp. 70-30 715

MIL-c-157Z6E,,21’ C.pper-Ni.kel .421.y Rods, and Flat Products Gornp. 90-10 706
(Flat Wire, Strip, Sheet, Bar, and Plate) CornP. 70-30 715

M2L. B.16166 A(1) Bronze, Alminum: Forgings, Heat-Treated Cmnp. 1 620
Cornp. 2 630

MIL-T-16420J3 Tube, 70-30 and 90.10 Copper-Nickel Alloy, CmnP. 90-10 706
Seamless and Welded cmnP. 70-30 715

ML-R- 188 18A Rod., Welding, A2uminm Bromze, Surfacing Class MIL-Rcu.41. 618
Jnert-Ga, Tuugst,.. A,c Process .&2

U=*S MIL-RcuA1 62>
B

MIL-B- 18907 Band., Projecttie Rotating d

MIL-B- 19231(1) Bars, CoPPer, Silver Beaziag (for CornnIu,.ato, s) - ! 16

M2L-c- 1931 1A Copper-Chromium-Alloy Forgimgs, Wrought Cmnp. 1 184
Bar, and Strip Cmnp. 11 185
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Fspecification No.

MIL-R-19631 B(4)

specification ~lOY
Designation

TyPe MIL-RCU-1
TyPe MIL-RCU-2
Type MIL. RC.Ni
TyPe MfL. RCuSi-A
TyF.e MIL-RCu2n-A

TyPe ML-R BCUZ.- A

TyPe. MIL-RCnZr.-B

TyPe Mm- RC. Z.-C
TyPe MIL.RBc.zn-D

Type ML- RCUA. X
TyPe MIL-RCUA-B

copper or
Copper AI1oY No.

?ods. Welding, copper and Copper .411c.y 102
189
715
656, 658
518
470
680
681

773
618
622

. .

h=-=- hibea, Red Bra,., Seamless

rubee, Brass, Voice, and Fmematic

31anks, Rotating Band, for Projectiles

230

] MIL-T-Z0219B 260, 261

Conlp. A
CornP. B

TyPe MIL. cusi
Type MIL-c.sn-.A
Type MIL-Gu2u-c
Type MIL. CUAl-Al
Type MK.CuAl-A2
Type MU-CUAI. B

..uloy 210
ArIoy 220

, r“rIL.B-m292A(z, 101, 102, 120, 122
220

Zlect, ode,. Welding, Bare, CopPer and
copper All.y

MIL-E-21659 656
518
521
610
618

622
I

PMIL-c -21768(1)

MIL-E.22200/4A/

(1)

●
SOW.,, AUoy Numbers 210 (Gi2ding, 95%)
and 220 (commercial Bronze, 9070)
Sheet and Strip

Qectrtie,, Welding, covered, C.aPPer
Nickel AUoy

rub., 70-30 and 90-10, Copper .Nickel
Alloy, C.mdem et and Heat E%ehang e r

with ZIItegral Fins

Shim Stock Laminated

I_”be, Round, COPP , AUoy Number,
330, 331, 332, and 370 (Leaded Bra.,),
Searnlees

210
220

Type MIL-CuNi
(70:30)

ComP. 90-10
CornP. 10-30

715

ML-T-222 14A

MIL-S-ZZ499

706
715

260

AUOY No. 330
Alloy No. 331
Alloy No. 332
Alloy No. 370L--

MLL-T-46072

MIL-C- 46087(1)

330
331
332
370

COPPer AJ1oY Number 175 (CoPper-Cob?,lt.
Beryllium) Bar and RWI

CoPPez.Cob?.lt-BeryUium .41Lay (Copper
Albay No. 175), Strip

175

175I ‘“-c-’’”z’

NOTES:

a The ..ampoaitional knits of tha zaf.xerxed copper or copper alloy munbar may net be identical to th,a.e

of the li.ted specification alloy. Though not directly ir,terchar,geable ia these ..8.,, such rdloys may
be .O”aidered m be approximately equivalent.

b The follow,ng copper number. are applicable: 101, 102, 104, 105, 110, 111, 114, 116, 120, 121, 122, 123, 125,
127, 128 and 130.

c The following c.appr and copper ?J20y munb.rs are applicable: 102, 110,220, 268, 464, 510, and 618.

d The fo220wing copper -d copper aloy number. are applicable: 101, 102, 120, 122, 220, aad 702.
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TABLE XIX. CDA SPECIFICATIONS - CROSS REFERENCE, WROUGHT ALLOYS

MIL-STD-455
or CDA
copper

., copper Govermnent Specifications
AI1OY No. Fed, ral Military A.5TM SAE .4MS

101 QQ-A-673 A(1) MU-W-3318A
QQ-B-825A

B170, B432 4500
MIL-B-18907

QQ-C-502 C(1)
470 I

MIL-B-2029Z
QQ-c-576 B(1) (.omp. A)
QQ-R-571C MIL-W-85E
QO-W-343B
WW. P-377D
WW-T-775A

102 QQ-A-673 A(1) MIL-W.85E
QQ-B-825A

B1, B2, B3, B12, B33, CAI02 -
MU-T-3235A B42, B48, B49, B68(OF),

CIQ-C-502 C(1) MIL-W -3318A B75, Bill, B124, B133,
QQ-C-576B(1) MIL-W.6712B B152, B170, B187, B189,
QQ-R-571C MIL-B -18907 B272, B280, B359, B372,
QQ-W-343B MU,-R-19631 B(4) B395, B432, B447
WW-P.3?7D MIL-B -20292
WW-T.775A (Comp. A)
WW-T-199C

104 QQ-B-825A MIL-W-33 18A B152, B187, B188
QO-C-502C[1)
QQ-C-576B(1)

105 (.-e .s 104) Mu-w-3318A B152, B187, B188

110 QO-A-673A(1) ML-W-3318A B1, B2, B3, B5, Bll, CAJIO
CQ-B-825A

4500
Mu-w-6712B B12, B33, B47, B48,

QQ-C-502C(1]
4701

MIL-c- 12166 B49, B1ll, B116,
QQ-C-576 B(1) B124( 12), B133, B152,
QQ-R-571C B187, B188, B272,
QQ-W-343B B283, B298, B447
WW-P-317D

111 QQ-B-825A ML-w-33 18A
QQ-C-502C(1)

C.4111 -
MU-C-12166

QQ-C-576B(11
QQ-W-343B

114 00-B.825A M21.-w-33I8A
QQ-C-502C(11

B1, B2, B3, B4, B12, C .4114 .
B33, 047, B48, B49,

QQ-C-576B(1) B116, B124( 12.),
B133, B152(sTP),
B187, B188, B189,
B272, B298, 0442

116 (same . . 114) MIL-w-3318A (.-, .. 1J4) c A120
ML-B-19231(1)

120 QQ-C-502C{1) ML-w-85E B12, B4z, B68, B75,
W-C-5769(1]

c A120

ML-T-3235A B1ll, B187, B188,
WW-P-377D (type DLP) B280, B302, B306,
WW-T-775A ML-W-3318A B359, B372, B379,
WW-T-797C MIL-B- 18907
WW-T-799C

B395, B442, 0441
MIL-B-20292

(mm. A)
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M32. -s TD.455
o, CDA
Copp. ?
or copper
.4110y No.

Government Specifications
Federal I Military ASTM AM

4530
4532
4650
4725

121

QQ-A-673 A(1)
QQ-C-502C(1)
OQ-C-576 B(1)
WW-P-377D
WW-T.775A
WW-T-797C

MIL-T.3235A
ML-w-3318A
MIL-B-18907
ML-B-20292

(.OMP. Al
MIL-T-Z2214

B4, B1l, B12, B42,

B68, B75, B88,

BII1. B124( 12).

CA122122

B133; B152; B260,
B302, B306, B359,
B360, B379, B395,
!3442, B447

123 (,.m. .s 1211 MIL-w -33 18A B1l, B152

125 Same- 2,) , MIL.W.33,8A
B4, B1l, B12, B133,
B152, B216

127

128

B133, ;442

B 133, B44Z

B133130

170 QQ-C.533A I B194, B196

172 OQ-C-530B
QQ-C-533A

1

B194, 2)196, B197 CAl 72

175 B44 1

I

184

*

cA184

185

189

210 QQ=W-321D I MIL-c-21768(1) B36, B134 CA210

220 QQ-W-321D MIL-W-85E
MIL-C-3383A
M2L-W-6712B
MU. -B-189O7
MIL-B-20292

(Comp. B)
MJ.L- c-21768(1]

B36, B130, B131,
B134, B135, B37Z

CA2Z0

230 QQ-B-613c ML-T-20 168B
QQ-B-626C
QO-W-321D
WW-P.351A

B36, B43, B1l 1,
B134, B135, B359,
B395

G4230

WW-T-791
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MU. STD.455

or CDA

Copper
or copper G.v. rnment Specifications

.’W1OY No, Federal Military ASTM SAE AMs

240 00-A-660
QQ-B-613 C

B36, B134 cA240 -

QQ-B-626 C
12Q-B-650A( II
CQ. W-321D

260 QQ-B-613C MIL-C-50C B19, B36, B129,
QQ-B-626C

cA260 4505

M!.L-C-10375BI1) B134, B135
QQ-B-650 A(1)

4507
MII. -T-2 O219B 4508

QQ-w-321D MIL-S-22499

261 (.-e ,s 260) (same as 260)

262 QQ-B-613C
QQ-B-626c

268 QQ-B-613C MIL. W.6712B B36 CA268 -
QQ-B-626C

270 QQ-B-613C B36(8), B134, B135 CA270 4710
4712
4713

274 QQ-W-32 B134(8)

280 WW-T-791 B1ll, B135

298 QQ-B-650

330 WW-P-351A MIL-T -46072 B135 cA330 -
WW-T-791

331 MIL-T -46072 CA331 -

332 (.ame ~S 331) MIL-T- 46072 B135 4558

342 QQ-B-613 B1Z1(4, 5) CA342 -
CQ-B-626 B135(4)

360 QQ-B-626C 016 CA360 461o

370 (same ., 331) M2L-T -46072 B135

377 QQ-B-626C MU-B-13351A B124, B283 cA377 4614

411 M12.-B-135O1A B508

443 WW-T-756D B1ll, B171, B359,
B395, B432

’444 (Sam. == 443) Bill.B171,B359,
B395, B432

445 {.~= a. 443) B] 11, B171, B359,
B395, B432

.

..

I

I

I

i
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TABLE XIX (Contd. )

MIL-STD-455

or CDA

copper

or copper Govemirnent Spccificatione

AIIOy No. Fed. ral Milit.ry ASTM SAE

462 QQ-B-637 B21
QQ-B-639

464 QQ-B-637(cmnP. 1) MU--W-67 12B B21, B124, B171, cA464
. QQ-B-639(cornP. 1) B283, B432 I

470 QQ-R-571 Mm. R.19631 B(4)

472 QQ-B-650
*

I

482 QQ-B-637A B21
QQ-B-639A

485 QQ-B-637A B21, B124, B283
QQ-B-639A

510 QQ-B-750 ML-T-3595 B1OO, B103, B139, CA51O
QQ-R-571C Mm. w.6712B B159
QQ-W-321D MIL-B.13501A

MIL-E-13191B

518 QQ-R-571C MU- R-19631 B(4)
MIL. E-2 1659

● 521 QQ-R-571c ML-E-21659 B103,,B 139, B159 CA521

524 QQ-B- 750(2) B103, B139, B159

544 QQ-B-750(2) MIL-B -13501 B139, BI03 CA544

546 (.-. as 544)

606 QQ-C-430 B169
QQ-C-465

. 610 M&-E-21659

612 QQ-C-450 B169

613 QQ-C-450
~

614 QQ-C-+50 B150, B169, 0171, CA614

QQ-C-+65 B432

616 QQ-c-465

618 MU. W-6712B
MU-R-18818A
MIL-R.19631 B(4)
MU-E-21659

620 ML-B.16166 A(I)

622 M~. R-18818A
MIL-R.19631 B(4)
MIL-E-Z1659

,

AMS

4611
4612

4510
4625
4720

4520

●
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TABLE XIX (Contd.)

MIL-STD .455
or CDA

AMS

4640

4615
4665

copper
or copper 1 Go.ernme.tSp.cifi..tio. s
AI1OY No, Federal 1 Military e628 QQ-C-450

6311 QQ-C-465 MIL. B.16166 A(1).

642 OQ- c-465

647 OC2-C-591D11)

651 QQ-C-5’91D(I]

B124, B150 1-
B124, B150 I

696, B97, B98, I CA,55
B99, B100, B124,
B283, 0315, B432

656 QQ-R-571C

-1---

MU.- E.1319I
MIL-R.19631 B(4)
MU-E-21659

MIL-E.13191
MIL. R.19631 B(4)

1“
650

●
B315

1-

661 I QQ-C-591D(1) I - 1-

670 ] QQ-B-728 I .

I

687 1- 1- B1l, B359, B395 1-
692 I QQ-c-591D(l) I - 1-

*

B1ll, B122, B151, CA715
B171, 13359, B395,
B402, B432, B466,
B467

=-lI

0122

745

1

CQLC.585A

QQ-C-5861comp. 5)
W-W-321

B151, B206 1-
082
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TABLE XIX [Contd. )

I

I
I

I

i.

:

I

I

I

I

!0

.

ML-STD-455

or CDA

copper

or copper Goverment Specifications

A@ No. Federal I Mi3itary ASTM

752 CIQ-C-585A B122, B151, B206
QQ-C-586B
RO-W-321

757 OQ-W-321 B151, B206

762 I QO-C-585A I - I B122

I B151, B206

766 W-C-585A

770 CQ-C-585A B122, B151, B206
QQ-C-586B
QQ-w-321

773 1- I MLL-R-1,631B(4) I -
I 1 I

792 QQ-C-586B B151
I 1 1

794 QQ-C-586B B151
QQ-W-321D BZ06

N0T2S,

a.

b.

c.

d.

e.

4
CA752 -

cA770 -

.,

Spe.!fi. ati.., for a partic~ar copper ., ~lOY are .Ot ,Orted bY p,od.ct f.rm. b.t .re merelr li@ted
by appr..im*te1y eqfi.~e.t composition. For product form the indi.idua3 specifications shou2d be

referenced.

The com~..iiioati limits of thereferenced.p..ific.ti.a. allc.~rna~notb. ide.tied to those.f the
listed copper or copper alloy number. Though mat dir..tl~ ir.tercha.ge.blei. these .8s.,, such alloye

may be c.an~ide red approximately eq.i.a2er.t.

When giver,, nmbeta and,/or letters in parenthesis indicate the m spective alloy in each specification.

Names given in parenthesis are sometimes used, b.: not recommended.

Commonly accepted trade name for a210ys 443, 444. and 445 as a g r.a. p i. ‘$Inhibiled .Admiraltf,

‘o 83
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●
TABLE XX. MECHANICAL PROPERTIES OF WROUGHT ALLOYS (COA)

size
section

Rockwell

TS Ys P.A El- Hard”ess
F.t<g.e strength

Form [S.) Temper k,i k. i q, % F B I 30’r k? ksi
Million
cycle,

I

CoIIPer No. 102 (Oxygen-Free Copper)

Flat 0.040 0.050 mm 32 ,0 45 40 . 22
Prod. 0,025 mm 34 45 45
.,,,

23 ;1 ;00
Eighth !lard 36
Ouarte, H.rd

;& : 60 ;0 ;5 25
:: 25 36

Half Hard ;; ;: . 14
Hard

;: 40 :: ;00
50 45 & q’). 50

5P=%
:: 28 :: I 00

55 50 4 94 60 ~~ Zq 14 100
Extra Spr[ng 53 -
A, Ho, Rolled

95 62 64 29
U 10 J +5 . . ~J

0.250 0.050 mm, 32
Eighth “ard 36 :: :

40 22 - :

z 60
Quartet Hard 38

;0 : 25

Hard
35 ,0 25 . 25

?5 12 50 -
A. Mot Rolled :: u

1.0 Hard 45
;: :

: : ; 85 :5 . 26

Rod 1, 0 0.050 mm 32 70 55 40
0,250 Hard [407.) I

22

1,0
10 ‘?4 ;0 : 29

Hard (35%) :: 44 ;5
2,0 Hard (16%)

87 47 - 27 ;7
45 40 ;;

;00
45 - 26

1.0 A, Hot Rolled 32 ,0 ;0 55 :: . 2?- .

wire 0, 080 0.050 ~“, 35 35. . ~~
Hard I, sb . .

sp, iw :; : :
29

I, sb . 33

Tube 1.0 i“, 0,050 mm 10 45 40 . ~~
0, D. x 0.025 r,,,,, ::
0,065

45 23
Light Draw” [15%) 40 :; : ;:
Hard Drawn (40%]

;5 ;5 Z6
5! 50 8 :: 60 63 29

Shape, 0, 500 0.050 mm 32 40
:: :

22
Hard (15%) 40 z ;5 . 26
A. H., Rolled 32 ,0 . ~~ ~. . - 22 -
As E., tuded 32 10 so q. . 22

Copper No. 110 (Electrolytic Tough Pitch Copper]

F]. t 0.040 0.050 mm 10 40 - - 22
Prod- 0.025mm : :2 45

Eighth Hard 36 ;;
23 ;1

..,8
;00

60
Quarter Hard

io ;5 25
30 - ;: ,0 25 3f, 25

Half Hard ::
Hard

14 84 40 30 26
50

;3
z - 6 9“

;00

sp~fw
28 13 100

55 50 . * 94 :: :; 29 14 100
Extra Sprin* 57 53 . 95 62 64 29 .
A, Ho, Rolled 3* ,’3 . 4; 45 . Z3

0,230 0.050 mm
Eighth Hard ;: ;; : 2: 2 [0 . $:
Quarter Hard 38 35
Hard 50 : - 12 : ;; : :: :
As Hot Rolled 40 22 -

!.0 Hard ?5 u : E *5 ;5 : z~

Rod 1.0 0.050 mm 32 ,0 ,0 55 4’0 22
0.250 Hard (40$)
1,0 Hard (35%)

10 .74
:: :

;0 :
;5

2.0 Hard (16%)
:? ; 7.

45 40
;00

;; :; ;; : Z6
1.0 As Hot Rolled 32 ,0 ;0 55 40 . 22

u

“

c

●‘1

84
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TABLE xx (Contd.1

size
section

F.,”, ($.)

a“
24

29
33

22
23

26

29

22 -
26 .
22 -
22 -

:

H :
32
50 -

10
32
10.
10

35.
1.5b
1.5b

45

,:2
8

50
30
50
50 E40--

45
;5 i5

;; 60 63

40
;5

io. .
40. .

T
Tube 1, 0 in.

O. D, x
0, 065 3

0.050 mm, 32

0.025 mm 34

Light Drawn (15%) 40
Hard Drawn [40!%) 55

0.050 mm 32

Hard (1 5%) 40

A, Hot Rolled 32
AS Extruded 32

G=t=
I -

; and 116 (Silver-Bearing ToughPitch Cowers)Copwr Nos. 113, 114.

45

:’2
14

6
4

4:

:
35
12

:

55

;:
20
55

35.b

1.5
1.5b

50
30
50
50 i

,5

60 ;0 ;5
25 36

N 40 50

90
94 a :;

95 62 64
45--
40

60 io :
25

:50.
40

85 & -

40
94 ;0 :
87 47
85 45 -
40. .

40
;5 :

;O. .
40. .

—

—

La,
,rod .

,od

fir.

hap.,

J. 040

0,250

1,0

1.0
0.250
1.0
2.0
1.0

0.080

0.500

0.025 “,rm
Eighth Hard

Quarter Hard
Half Hard
Hard

Sw%
Extra Spring
A, H., Rolled
0,050 “,,,,
.Ei~hth Hard

Ouarter Hard
Hard: ●
As Ho, Rolled
HardI

1
0.050 rn,n 32

Hard (40%)
Hard (357.) :;

Hard (16%) 45

AS Hot Rolled 32

10

:
40

10

70

;5

;0

I

I

3
0.050 n,,,, 35

Hard 55

sP.@ 66

0.050 mm
Hard (15%) z

A. Hot Rolled
As Extruded :

24

29
33

22
26
22
22

copper No. D.o.idizwd High Residual Phosphorus)

E

22

22 11. 20
23

;5 ;5 26 ;4: ;0

60 63 29 19 20

50-28-
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TABLE XX (Contd. )

,s Fatiguestrength
T, k, i EL RockW e,, !lard.. ss

Tern,..
mm,..

. . . 0. 2% offset % , B c k.,

FOX”, St.. section 1,, ,,,1 ,,, ,1 , I ~, ,1
.,.1.,

,1

Copper Alloy No. 170 (Copper+ lery!lium Alloy)

F1 .,

Prod..,.

Rod

wire

—
45

25

15

2:

,8

:;

6
—

— i!
1 60 58

70
: : 77
3 99 81

62

95 -
95

.95

Copper Al by No. 172 (Copper-Beryl Iiurn Al Ioy)

over 1 i.. IH I HT 110011901901 L7S

G
25

15

2:

17
,5

,,

7

6
—

48

15
15

,5
—

35
,0

:

1
—

6
4

:

—

6
3

3

3

—
60

:

99

—

62

95

95

95
.

—

100

100

100

1’30

100

1m

100
1cm

?

●

. . .
A S.1.,i.n hea! treated.
H Hard (excqt f., temper. utili.i.w M de. isnation).

Preci,d tat ionheat treated,L SP.C~d~fll W..... M and pr-@tati.. tr. atm..t.
thru

XHM5
r h sup flied by P,c.duce, mill.

11 Properties after pr. c;pitation harde”iq at 600°F,

86
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Form

m.,

Prcd.ct.

Rmd

Notes ,

MI1-HDBK-698A
1 JUNE 1971

TABLE XX (Contd.}

Ys F.tigu. Stmqth
Temper TS ksi EL Rockwell Hardness million

size section I n k,{ 0.2% Gff.’et % F B 30T ksi cycles

Copper Alloy No. 176 [Copwr-Cob~lt-Bwyl Iiutn Al I.ay)

4
Under A 45

0. 188 i“. AT AT 1,0

1/2H -

1/2HT Y2HT 1::

:T HT- 1::

AH A

H
l:;:

AT AT 110

HT FIT 115

25

90

60

108

1;

Z5

65

In

—
28

12

8

8

:

28

12

18

14
— Iw

32 36 .

96 80
70 64 - .

98 81 35 100

83 72

98 81 -

35--

68--

96--

98--

Solution h=at treat=d.

; Hard.

T Pr.cic.itatio. heat treated,

1 A. ..;plid by F.rducer mill.

11 P,opertie. aft., pr. cipit., i.” h.,, treat% at 900%

Siz .

Fatig.o strength

TS Ys RA EL ROckwdl Hardnm. SS million

Form section Te.mPer ksi k. i % % F B 30T k.i ksi cycle.

Copp-sr Alloy No. 210 (Gi Iding, 95%)

m m
87
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TABLE XX (Contd,)

Si%e Rockwell Fatig.e strength

Sectio. TS RA EL Ha,d.es.

(in) Temper ksi ;:$ % To F B 3,3T $esi k.,
I

Millior.
cycle,EFor”,

Copper Al k No. 220 (Comnmrcial Bronze, 90%)—
Flat
Prod.

..,,

wire

Tub.

Rod

mat
R,.d.
.,,s

.
wire

T
6

;;
26

iz 44
58
70 2!
75 67
78 69

0.040

0.250

0.040
0.250

0.080

0.050 mu,,
0.035 mm
0.025 mm
0.015 mm

Quarter Hard
Hall Hard
Hard
Extra Hard

sP~~”g
0.035 nun
Half Hard
A, Hot Rolled
As Hot Rolled

28

3

32

33

35

38
40
42
30
35

;:

30

2
34

:;

32
33

—

15

L
58 -

0.035 mu,,

0.015 mm
Eighth Hard

Quart.r Hard
Half Hard
Hard
Extra Hard

SP r i~g

0.035 mm

Hard Drawn (3570

1.0 i..
0. D. x
0.065

0.500

12

53
37

0.035 mm
Eighth Ha ,.5

40
45
.

55

—
ICopper Al I NCI. 226 (Jewelry Bronze. 87.5%)

—

il

61
73
78
82

;0

—

.

L
0.040 0.050 mm

0.035 mm

0,025 mm
0.015 “,.”

EiEh,h Hard

Quarter Hard
Half Hard
Hard
Extra Hard

sp=i.g

I
46
45

44

42

f

;4 :

36 .
40

42

44

29 .

30 -

31 -

32 -

:; :
40 .

.

L
0.080 0.050 “u,,

0.035 mm

0.025 nun

0.015-
Eighth Hard

Quarter Hard
Half Hard
Hard
Extra Hard

5P r @

I

I

I
Copper Al Ioy No. 230 (Red Brass,

m

85%)

E
Flat 0.040
Prod.
“.,.

:;
77

83
86

—

I

I

88 I

I
I
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TABLE XX (Contd.)

sect,..

Form (i.)

I

I

1

I

I

I

I

I

I

I

I

O, 080

1.0 i..

O.D, x

0.065

3/4 in.

SPS

0.035 mm

0.025 mm

0.015 mm
Eighth Hard

Quarter Hard
Half Hard

Hard
S.rins

;00

wire

Tube

Pipe

Flat
Prod.
“.,s

wire

Flat
Prod-
.,,.

Wire

Tube

Rod

[ I 1

0. 050mm
0,015 ,“”,
Light Drawn (15%)
Hard Drawn (35%) .

1 I , ,

44 18 45 71

Low Brass.

0.015rnm

1 Iper
—
42
44

46
48

50

!?:
74
91

z

50
56

68
82
07

U

toy

12
14
15

;;
40
50

z

, No

11
14
15

;;
22
40

z

65
65
65

::
64

—

;:

52
—

.24 —
57

61
66
69
75

—

—

ka
—

54
58
64
68
72
78

—

—

64
75

—

65

—

52

%
47

46
30
18

7
3

55
50
41
27

12
8
5
;’

.tridg,

66
65
62
57
55

z
23

8

:
3

64
60
58
56

::
4
3

65
55

8

::
30

I

I

I

I

I

0,080 0.050 mm
0.035 mm
0.015 mm
Eighth Hard

E

60 (

;00

,.;00I

I

I

I

I

I

I

I

I

I

Copper Al

7
0.100 ,“”, 44

0.070 mm 46

0.050 r“”, 47

0, 035 “,,?, 49
0.025 ,,,,,, 51

0.015mr” 53

Ouarter Hard
Half Hard ::

13
13

;4

;5

i8
21

;3

;2

100
100

;00

;00

;00
100

;00

D. 040

0.080

1.0 im.
0.D, x
O. 065

1.0

--l
0,050 mm 48

0.035 mm 50

0.025 nun 52

o.015”lrn 54

Eighth Hard ~

Quarter Hard
Extra Hard 124

sprig 130

0.050 mm 47

0.025 mm 52

Hard Dram (35%) 78

;00

75
70

68
—

’50.J3-

89
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TABLE XX (Contd.)

size
Ro<k,w,, Fatigu= Strength

se ctio. TS
Form

RA EL ‘ardnes=
(i.) Twr,Pe r k. i k: % ‘$, F ~ ~oT ::; ~,i

Million
cycle,

Flat 0.040

Prod.
... s

+

Rod 1.0

Wi,= 0.080

C.apDer Al bay Nos. 268 and 270 (Yel low Brass)

0.070 mm

0.050 mm
0.035 mm,,

0.025 ,,,,,,

0.015 mm

Eighth Hard

Quarter Hard
Half Hard
Hard
Extra iiard

sP~~”E

0.050 mm
Eighth tiard (67,

0.035 mm
Eighth Hard

Q&f*:r&d

Hard
Extra Hard

sP~~”E E
46 14 -
4, ,5 .

49 17 -
51
53 3! :

2 :: :
61
74 z:

62
:: 62

48 75
55 M 70

50. .

58. .

70. .

1:: : :

120 - -

128 - -

CoPPer Al Ioy No.

Flat t O. 040 I Soft Anneal I 541 211 - 45 80 46 4,3 .

Prod. As Hot Rolled 21 : 45 85

..,. Eighth Hard 2; 35 . 30 .
49 40 -

;5 42
Half Hard 70 50 - ,0 . 75 z 44

Rod I 1.0 i Soft Anne., I 5.1 7.,1 .“1 .O1.”l .1-1..11 I

Qua.,,, Hard 7; ii ii ii :“ 78 : i;
As Extruded 52 20 ,0 52 ,8 . 39 -

Tub. 1.0 i.. Light Anneal 56 23 50 82 47 - .
0. D. x Hard Drawn (307,) 74 55 . ,“ . ;0 .

I 0.065 I I I I I I I I
Copper Alloy No. 314 (Leaded C.wnmercial Bronze)

Draw 0.250 Half Hard 55 50 12 61 3, .

r.a .

Rod 1,0 0.050 mm 70 45 55 24 -
0.250 Half Hard (37%) :: E ,0 - i5 : 32 .

0.500 Half Hard (25%) 55
1,0

14 - 61 - 3, .
Half Hard (20%) 52 ?5 ;0 18 - 58 - 30 .

CWP er All OYNo. 330 (Lom-Lecul ed Brass TUbe]

Tuba 1.0 i., 0.050 - -47 60 64 - 26 - .
0. D. x 0.025 mm 52 ;; : 50 75 37 - .
0.065 Hard Drawn (35%) 75 60 . 7 . ;0 69 . .

Copper Al Iq No. 332 (High-Leaded Brass Tub+z)

Tube ,1.0 i., O, 025 mm 52 20 . 50 75

0. D. x
36 - -

Hard Drawn (35%) 75 60 - 7 . i“ .0 . .

I
. .

1 I
.,

0.065.

K
Flat 0,040
Prod-
uct.

CwPer Al IOY No. 335 lLowLeaded Brass)

m T1
32

i:
31 ;4
36

54 ;6

65 40
69 43

1 I

m.
I 1 1 1 I I 1 1 I 1 ) I 1’ I

90

●

.,

3

0

I

I

I

I
I

I

I
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TABLE XX [Contd. )

I
I

I

1

i

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Size
Rockwell Fatigue Strength

section
Hard,,,.,

TS Ys y EV~ Million

Form (in) Ten, Per ks$ ksi F B 30T ::i ksi cycles

Flat
Prod-
... s

Rod

Comer Alloy No. 340 (MediuIr.-Lea,

Copper Al IOY Ncs

rIB!izD
I 1.0 I Half Hard (20%) I 58 I 45

342 nnd 353 (HighLeaded

m

52 68
;5

;; : 70
7-80

5-87

50 25 75

Brass)

a

31 34

: :;

69 43
74 45 ml

COPPe,Al IOYNo. 356 (&tra-H
1- 1 ! 1 I I

i@-L.adczd Brass)

Flat 0.040 0.035 mm 49

Prod-

@ 31 -

Quarter Hard :: : ?5 ;5 54 -

... s Half Hard :: 20 70 65 -

Hard 74 : : 7 - 80 69 - -

Coooer Al Iov No. 360 {Free-C u&.s! Brass)

Flat 0.250 Quarter Hard (11%) 56 45 - 20 - 62 - 33 -
Prod-
..,s

Rod 1.0 S.11 Anneal 49 53 68 30
0.250 Half Hard (257,) 68 u :; ;0 : 38
1.0 lid< Hard (20%) 58 45 50 ;! : 78 34
2.0 Half Hard (1 57,) 55 44 52 32 75 - 32

~od ;00
~~d ~oo

,

CoDoerAl Iov Nos. 365 to 367 incl. [Leadwl M..- Metail

—
Cooper Al IOY N.J. 370 [Fr.c-C

Shape* 0.500 As Extruded

Quarter Hard 01%) ::

68 30

z E - ;2 - 33

.

Plate 1.0 As Hot Rolled 54 20 45 80 - 40 -

;.tti”g Mu.tz Metal)

Tube 1.5 in. Light Anneal 54 20 40 80 43 - -

0, D. x Hard Dra.w” (357.) 80 60 - 6 ;5 74

“. ,.,
2.0 i“. Hard DrawrI (25%) 70 45 to 75 67 -
O.D. x

0.250

C.wPnr Allov No. 377 ( Forging Brass]
I

Rodar. 1.0 As Extruded 52 20 65 45 78 -
shapes

CoPWr Alloy No. 3S5 (Architectural Bronze)

Shapes 1.0 As Extruded 60 20 - 30 65 - 35 - I
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TABLE XX {Contd. ) ●
size Rockwell

1 I
section

Fat%.= Strength

RA EL “’d”’
Form ($.1 Te”,Per ‘k?i ::1 $% % pB

C~PO, Al (OYNOS. 443.444 smd445 I Inhibited Admit

Tribe 1.0 i.. 0.025 - 53 22
0. D. x
0.065

Million

30 T k% ksi cycle.

WI

a65 75

65 70 .

60. .

incl. (Naval Bm

—

—

G—

—
60
55

75
60
55

75
60
55
50
—

40

G
—

z
—

—

—

Plate 1.0 A. H., Ro,,d 48 ,8

.$

Wir= 0.080 0. 0,5 mm 55

COPPM Al Ioy Nos. 4

60
75
56
58
55

—

::
80
85

::
78

E

60
75

95

—
ras,

57
68
55
56
55

I
-

f

41 .
43 .
40 .
41 .
40 .

40
42
43 -
45 .
40 .
42 .
43 .

z.
42
43 .

i

Flat 0.040
P*.*.
..,s 0.250

1.0

Rod 0.250

1, 0

2,0

Tub, 0.375 M

0. D. x
0.097

40

:;
45

50
—

45

H
20
4,

?7
20

:;
35

18

*

E
15

—

IOsp

48

16

:

—

I

I
I
I

I

va !

Rod 1.0 soft Anneal 25
Quarter Hard (8%) 2; 46
Half hard (20%] 75 53

COPW, Al Ioy N

w

1.
4.

IOv
—

64

58
52

E
10

:
3

copper )

I

47
49
50

2:

:;
L00

1074
Flat 0.040
Prod.
“ct.

Rod O. 500
1.0

wire 0.080

0.050 nun
0.035 mm
0.025 nun
0.015 mm
Half na,.d
Hard
Extra FIZIrd

sprig
Extra Spriug

,:
7!
7:
7:

—

—

i

26
28 -
30 -
34
78 i9

75
~ 78

95
97 ;:

80 -
78

;00

[00

-

aHalf Hard (20%) 75
Half Hard (20%) 70

9.035 m

2uarter Hard z
Half Hard
Hard 1::
Extra Hard (75%) 130

;Prins (84%) ~4a

i-

65 -
58 -

20

60 -
80

;00
100I X-J —

●92
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I TABLE XX (Contd.)

EL

%

>Whor

E
63
60
32
10

4

:

33

65

Rockw
Hardne

*

ronze, 8%

$

75 :
80
82 ;0
85

;4
93
96

1::

85

LIOT k~i

:1

FativIe Strewth

I Million ILH R:
k.,

No. 521 (1

ksi c@.. I

O, 040

0.500

0.080

Copper Al

I
0.050 mm 55

0.035 mm
0.025 mm ::

0.015 mm 62

Half Hard
Hard ;:
Extra Hard 106

sp=i.s 112

Extra Spring 120

I
Flat
P,od-

“.,.

Rod

Wire

I

;3
78

80
81

82

I

I

I

I

I

1:

I
Half Hard (20’70) 80

0.035 mm 60

Quarter Hard
Half Hard 1::
Hard 130
Extra Hard 140

651-

24 ‘-

1- 1 1

Ioy No. 524 (FI

I

I

I

I

COPPW,All

Il!RE
;.tti.g Phosphm Bronze)

n
Iunin s Br ze. D)

II

84 45
87
83 ~2
86 -
82 ;0
85
81 :0
84--

91 - 48

:: : ::

tiPF@ Alloy No. 651 (LO-WI icon Br.mze. B)

Rod 1.0 0.035 mm 40 15 - 50 55
tkard (36%) 70 15 ;0 : is
Extra Hard (50%) 90 ;; : 12 90 - 50

wire 0.080 E@hth H=,d 55 40 - 36
O“arr~rd 65 50 - ?5 : : 40

63 - 15 - - 45
Hard 1: 70 - 50
Extra Hard 105 7, ;: : : : 53

0.440 Q.arter Hard (21%1 63 -
Half Hard (37%) 80 - - 2 : : : -
Hard (60%) 95 - - 12 - - -. -

Flat

Prod-

..,s H0“040
28

t
. . E-W (Fr!

I
Wire O. 080 0.035 mm 66

Quarter Hard
Half Hard 1?:
Hard 147● L 1 1 I

Cower Al 10!

I

1
I

I

I

I

I

er I

82
89
80
85
78
80
76
78

85

:

30 100

;00

;00

;00

Flat

Prod
..,:

—

Rod

0.125 soft
Hard

0.312 soft
Hard

0.500 soft
Ha .-d

!. 0 soft
Hard —

—

45
40
35

L

;5
28

-

93
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TABLE XX (Contd.)

Size Rockwell

section

FM@e S,reqth

TS Ys R$ EL
Hardness

Form (i.) % FIB130T ~ji kei
Million

Temp. , k.{ k,i cycle,

Coppw Al I.ay No. 651 (Contd.)

Tube 1.0 in. 0.015 rmr, 45 20 . 68
0. D. x Hard Drawn (35%) 65 *O . ;; - ;5 ;7 : :
0.065

I

COPPW Alloy No. 655 (High-Sil icon 6C311Ze. A)

T
Flat 0.040
Prod-
..,.

-L
Rod 1.0

4
Wire 0.080

Tube 1, 0 ,“.
0. D, x
0.065

0.050 mm 57
Hard Drawn (35%) 93 - E

63 16
60

::
:: -
17

8-

6-
4.

80 60

65
62 :: :

60 13 -

60 -
35 -

20 -
8.
5.
3.

z:

60
85
90
95

45

92

COpWWAlloy No. 075 IMansanese 6ronze. A)

—

;8

— L
43 -
48 -

52 -
58 -

65 ;:
70

;00
100

Rod 1.0 Soft Anneal

Quarter H.rd (10%) ;;
65 42

T5 : ;; : 47
Half Hard (20%] 60 -

2.0
:: : 48 -

Quarter Hard (10%) E 42 - ;: : ,, 44 .

%?Jer AIIoY No. 607 (Aluminum Brass Arsenical)

‘I”be 1.0 i“. 0.025 “,,,, 60 27 - 55 ,7 . .
0. D, x

0.065

Copp-srAII.JY No. 706 (timer Nickel. 10%1

Tube 1.0 1., 0.025 mm 44 16 42 65

0. D. x Light Draw,, 60 57 - 10
26 - -

100 ;: 10 - -
0.065

●
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TABLE XX (Contd.)

Rockwell Fatigue strength

RA EL ‘ardn’s” Million
::, ?0 , % F B 30 T k: k, 1 cycles

tipper AI1oY M. 715 (Cower Nickel 30%)

‘“d I ‘0 IH’’’H’’’”’”’”’ I 75 I 70 I I ‘5

O. 040

0.080

—

—
80

77

—

~PPer AII.Y No. 745 [Nickel Silver. 65.10)

0.070 mm
0,050 mm
0.035 mm
0,025 mm,
0.015mm
Eighth Hard
Quarter Hard
Half Hard
Hard
Extra Hard

O. 070 mm
0.050 “,”,
0.035 mm
0.025 mm
0.015mm
Eighth Hard (10’%)

Quarter Hard (207
Half Hard (37%)
Hard (60%)
Extra Hard (75%]

sP=%s (84%)

49
51
53

::
60
65

::

95

50
52

56

2!

65

r5

05

20
30

49

46
43
40
36

;:
12

4

3

67
71
76
80
85

Copwr Alloy No. 752 (Nickel Silver. 65-1S)

il

i3
45

50
55
59

—

—

Flat O. 040 0.035 mm 25 40 40 - - -

Pr.d- o.015mm 2: 30 -

“ct.

:: 55

Quarter Hard 65 50 - ; : 73 ;5 : :

Half Hard 62 72

Hard :; 74 ; : :: 75 -

Rod o; 500 0.035 mm 56 25 42
HaM Hard (207.I 70 60 - 20 ;8 : : :

Wire 0.080 0.035 “u,, 25 45 - -

0. 015,,,,,, :: 30 35 - -, :

Quarter Hard 73 65 i6
Half Hard
Hard 1:: :8 : : : : :

95
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TABLE XX (Contd. )

Rockwell
Fatigue StreWth

Hardneas

CwPer Alloy N.. 754 (Nickel Si Iver. 65.15)

Flat O, 040 0, 070 “,m
Prod.

53 ,8 - 43 69 2* ‘27 .
0.050 mm

..,. :; ;? :
33

0, 035 mm % ;
0,025 mm

:; i, :
24 - 37 82 4(, ~j .

o.015mnl 2 28 34 87 53
Eighth Hard 60

Quarter Hard
:: 55 ;3 :

:: : : :
H?.lf Hard ;: 62 ,0 .
Hard

: .% E :
?5

‘!: 77
52

Extra Hard : : :: ;; 54

CcqIpar Alloy No. 757 [Nickel Silver, 65.12)

1., 0, 040 0.070 nun
‘rod.

52 18 - 48 69 22 z, . .

0,050 nun
.,. 0, 035 I“”, ; ;7 : :; ;: ::

0.025 mm
:: ;1 :

0.015mm
38 82 45 44 .

:7 x : 35 ** 51
Eighth Hazd 60 35 . 22
Quarter Hard 65

;3 :

Half Hard
2 : :;

:; - 11 .
Hard T5

E 70 E :

Extra Hard
4 -

93 :; : 2 .
52 -

:: ;; 56 .

NOT=,

● E1.r.g.tk.n in 10 i.cbes.

b Elongation in 60 inches.

c Routing beam tests .am rod.

d Ir.depmdent rotating beam test., diameter of test section: O. 350 inch.

96

● I
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TABLE XXI. MECHANICAL PROPERTIES OF WROUGHT ALLOYS - (GOVERNMENT
STANDARDIZATION DOCUMENTS)

102

CHEMICAL COMFCS1TION

~

MECHANICAL PROPERTIES

Alloy No. Hard!..,,

spec~f%c.ti.. or Thickness UTS TYS EL

No. Form Cmnp; Temper (i.. ) k.i k,i 70 - -

QQ-C-502 Rod, OF s ml

bar

37 max. - 25

Rod OF H UP ,. 0.250 5.<1.

over 0.250-0,375 incl. E 10 .-

Gver O. 375-1.000 ir.cl. 40 12

Over 1.000-2.000 incl. 35 15 - -

0“., 2.000.3.000 irxl. 33 15 - -

Bar OF H over O. 188-0.375 ixl. 42 10 - -

0.., 0.375.0.500 <ml. 40 12 - -

Cmer O. 500-2.000 incl. 33 15 - -

G-,., 2.000-4.000 ir.cl. 32 15 - -

Shape. OF s An 35 max. - 25 -

H ml 32 15 - -

Wire OF s upt. 0.010 i.cl. - 20 - -

(fiat] over 0.010-0.020 incl. 40 max. - 25 - -

trip Over 0.020-0.050 incl. 38 r,mx? 25a RF55t RF62b

Over 0.050-0. 188 incl. 37 Inax? - 25. RF55k RF62b

H up t. 0.020 i..l! 43.58 . . - -

tier 0.020-0.125 i.cl. 43. - 10. RF 85-97

0...0.125-0.188 in.1. 43. - 12a RF 80.95

QQ-C-576 mat., OF CR; L All 32.40 - - RB 39 -

bar, c% l/21i All 37-46 - - RB50 -
thee,, C% H ml 43.52 - - RB57 -
trip

CR,SP=. AU 50-58 - - RB 64 -

CR, e, Sp, AM 52 RF9Z

RR All 30-38 - - - RF75

HR, A AM 30-38 RF65

MU-T-3235 Tub. OF LD R30T 30 -6Q
Hn ‘30 T 55 mtn.

WWT-’l99C .4, s 30 I
.4, K 30 RF50

D 30 RF55

’30 T

Note, :
. . When ,pecified
b. Maximum

97
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TABLE XXI (Contd. )

120

CHEMICAL COMPOS1TION

SPCC. No. C. . Ag P

WW. T-799C 99.90 (mill. ) 0.004.0.012

MECHANICAL PROPERTIES

Alloy No.

~O:. ifi.ati..
Size (in. )

or U TS TYS EL Hardn=..

form C.lnp. Ter”Per Width ‘1’hickn.ss ksi kai % Ri= R30T

M-W-T-799 Tub e . *, , . 30 - - m max. .

A, K - 30 - - 55 max. .

D 30 - - . 30 min.

Note: Average grain size mim & J - 0.040 mm
A,K -0.025mIn

170

ET
:Oyfi.atio.

Form

Qci-c- 533 Strip

ware.:

,Uoy No

or

Cmlp

MECHANICAL PROP

I Size (in. )

I
rawer Width

A

1/4H .

1/2H -

H

AT -

1/4HT -

lIzHT -

HT -

hi.kne. .

a, N a.d/. r CO- O,ZO min. , Ni - Co + Fe 0 0.60 max.

b. When specified, in lie. of ten$ils requircrnents.

98

UTS TYS EL
Ha,dnesab

ksi ksi % scale —value I scale -

II
60-18 35 RB

75-88 . 10 RB

85-100 . 5 RB

100.120 . Z RB

150 120 3 RC

160 125 2.5 RC

170 130 1 RC

180 140 1 RC T
*5- 78 R30T

68-90 R30T

08-96 RSOT

96-102 RSOR

33 RSON

35 R30N

37 R30N

39 R30N
~

{.1..

lb- 61

,2-75

14.77

19-83

53

55

56

59

I

● ’

I
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172

I

I
I

I

I

I

I

I

1’

I

I

CHEMICAL COMPOSITION

C. + Be + additive

sp... No. elements Be Fe N{ c.

>Q. C. 530B 99.5 min. 180 . 2,05 a a a

>Q-C-533A 99.5 min. 180 . 2.05 a a a

~cifi. ati.n

I

IQ- C- 530

I

IQ-C-533

—.

—

,,,—
od
.,

Wi

—

;,,

—

LIloy No.
or

Cmnp :ernper

A

H

AT

HT

A

l/4H

1/ 2.H

3/4H

H

AT

1/4HT

112HT
3/4HT
HT

XHT

A

1/4H

1/2H

H

AT

1/4HT

1/ 2HT

HT

MECHANICAL PROPERTIES

7
Thickness UTS

(i.. ) k,i

0.020.0.311 60-85

incl

we, 0,311 60-85

0,020-0.247 95-130
,“.1,

tier 0,249-0.315 95-130
1..1.

O-J., 0.375-1.000 90-120
,“.1.

Q“., 1.000 85.115

0,020-0.249 160.190

,“.1

Over 0.249 160.190

0.020-0,249 185-215

in.].
C-,.. 0.249-0.375 185-215

0. 315 incl.
tier 0.315-1,000 180-210

i..l.

G-J., 1,000 175-205

All 58-78

All 90.115

All 110-135

All 130.155

All 140-165

All 160.190

All 175-205

All 185.215

All 190-230.

All ~95.230

&e, 0.05-0.075 140-165

1“.1,
0.075.0.100 120.140

. ..1.
0.,00.0,,44 115-130

. ..1.

All 60-78

AU 75-88

All 85-100

ml 100-120

‘ill 165.190

All 115-200

ml 185-210

All 190-215

Note.: a. Ni andlor Co - 0.20 min. Ni + Co + Fe - 0.60 max
b. When opecified, in lieu of tensile requirements

99

—

-fS
:8 i
—

20

20

30

30

30

30

—

,40

,50

60

65
—

—

:1
&
—

o

8

3

3

1

1

L

2

—

5

10

5

2

3

!,!

1

1

RB

:5-8;

‘2-10?

‘1-102

8-101

5-78

8-90

8,-96

6-102

—

Hardne..b

RC

14.40

14-40

)8.44

)7-33

36

38

39

40

L30T

$6.67

iz-7!

74-79

19-8!

-,
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176. .

CHEMICAL COMPOSITION

Total .th, r

SPCC. No. c.+co *Be Be co F. ‘l”m’”t*

.ilL- C-46087 99.5 min. 0.40 0.70 2.35 - 2,70 .
—

.lll.-c-alozl 99.5 min. 0.40 - 0.80 2.20- 3.00 0.10 0.50

MECmNICAL PROpERTIIts

Alley No.

SPcifi. ation or
size (in. )

UTS ‘rys h-’ Hard,,..,

Form Ccmw. TemPe r Width nick..,, k.i k,l % RB R30T

MI L- C.,6087 Bar, . A - 55 m... - 20 . .
rod

H - 65-80 - 10 . .

AT - 100 - ,0 . .

HT - 110 - 8 . .

MIL. c.8J021 S,r<p - A - 55 m.. 20.30 20-35 20.45 29-+5

1/2H - 60.75 50.70 5-10 65.76 60.67

H - 70-85 60-80 2-8 18.88 69-75

AT - 100.120 80.100 8-15 9*.1OO ,,.82

1/21iT - 110-130 95-120 5.12 95.102 79.83

HT - 110-130 95.120 5.12 95.102 ,9.83

210

CHI?.UC.4L COMPOSITION
/

Sp. c. x..

Total other

c. Pb Fe z“ tlemem,

QC-W-321D 94.0- %.0 0.05 0.05 Rem. 0.10

MILC-217M 94.0- q6.0 0.03 0.05 Rem .0.10

I MECHANICAL PROPERTIES

Em
Alloy x..

~o-
Form 0’Cmlw. Temper

00-w-3Z1 !+ire=

I VJ””d,

1/8H

b.xagonal,
1/4H

o.lag.nal) 1/2H

3/ 4H

H

XH

spra

size [ in, )

Width
UTS

I Thick.,,. ksi

0.020 and o,.,

0.020 and .3,.,

0.020 ando“,,

0.020and. . . .

0.020and. . . .

0.020 and.“,,

0.020 and0“=,

15.45

41-51

49-58

57.64

61.68

66.73

72 n,in
i

‘r-is E;
kni

100
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210 (Contd.)

., ,,

MIL-HDBK-698A
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I .,

1’
E

~o:.~fi..,i.
GQ.w.321

(cont. )

MI L-c-21768

1

!.:0

-.

i:
[;

t

Alloy NO
or

F. rm Conw.

Wi rec.

i flat)

J-
Sheet,
strip

MECHANICAL PROPERTIES (Con,. 1

Size ( i.. )

U1’s
Taw.er Width Thickness k.i

114H . I 0,020 and over 37-47.

112H

3/ 4H

H

XH

spra

Xspr

1/4H

112H

3/ 4H

H

XH

SP r

Xspr

0,020 and 0“.,

0.020 and over

0.020 ..d over

0.020 and over

0.020 and over

0.020 =r.d 0.. =

All

All

All

AU

AU

All

All I
42-52

46-56

50.59

56-64

60-68

61 mi”

37-47

42-52

46-56

50-59

56-64

60.68

61-69

. . Grain size requirement, for annealed “,%,.

I Grain i... mm. I

m
* N. minimum required. but mat=rial shall be fully recrystallized.

[

ITS
k.,

EL

%

—

b. Bend pr.aperti=.. Spring temper wire t+ t. 0.250 inch -hall withstand without cracking, being bent at

room temperature through an angle of 120° around a radius equal to the dime,.. .x distance b=tw=en

parallel . . . . . .f the wir=.

C. APProxtiatc R..kw .11 harti. e. for flat wir.

APP ...i~=~. R..k~ =11 h==~... ●
Tensile .tr.q,h,

Rolled temper k.i B scale F scale 30-T scale

1/4 H 37 -47 ZO - 52 69 88** 29 - 51
1/2 H 42 52 40 60 82 - 95** 43 - 56
3/4 H 46 . 56 50 64 50 . 60
H 50 - 59 51 - 67 54 62
XH 56 - 64 65- ?2 60 -65
5P= 60 -68 68-75 62 -67
X5P. 61-69 69-76 63 -68

● Rockwell hardn ea. value .Pply as fellows : The B and F scale. are used 1.,
wire 0.020 inch in thick. =.. ad ov=r. Th= 30. T scale i. used for wire

0.012 inch in thick . . . . am.a over. Where PO Mible, the B .,ale .I,OUM b,

“S ed.
*. The Rockwell B . ale is preferred for testing material in th.. e tempers.

101
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d,

210 (Contd.)

Appr~Xfiate R.ckwll hardness for annealed flat wire

m

Appr..~mate Rockwell hard. es.*

*Rockwell hardness .aJue. apply a. follow., The F seal, is wed f.,,

wire 0. 020 i..l, in ,Mckm=,, ..d ..=,, and the 30. T ,cale i. u.ed
for wire O. 015 inch i. thickness and over. Where pos. ibLe, the

F scale should be used.

*. ‘ci,i, alloy i. the,. several annealed ,w,,P.. s i, ,0. oft for

Rockwell F h.wdnesa tests below 0.030 inch in thickne es.

220

CHEMICAL COMPOS1TION

SP. C. No. c.
Total other

Pb F, z“ ele”l..m

>Q-W-321D 8?.0 .91.0 0.05 0.05 Rem 0.10

AI L- C. 21168 89. 0-91.0 0,05 0.05 Rem. 0, 10

MECHANICAL FRoPERTIB

Alloy No,
pecilx.aticm .,

s>,. (i.. )

. . Form
uTs TYS EL

Comp, T.,nPe, Width Thickne.. k.i k, i %

Q-W-321 Wire a 1/8H - 0,020 ●MI over 38.50 - -

Iround,
hexagonal

114H - 0,020 and over 45.57 . .

o.,ago*l) 1/2H - 0,020 and . . . . 56-61 - -

3/ 4H - O.OLO and .“., 64.74 - -

H 0.020 and . . . . 70.79 - -

XH 0,020 ,nd me, 78-86 - -

Spr b : 0.020 end o“.. 84 ml. -

~ire ., d 1/4H - 0.020 and over 40-50 - -

[flat)
1/2H 0.020 and over 47-57 - -

314H - 0,020 a“d . . . . 52.62 - -

H 0.020 and ..,, 57.66 - -

XH O. 020 and 0.,, 64-72 - -

sprb - 0.020 and over 69-77 - -

Xsp , - 0,020 and ovt, 7?. .nin - -

I
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TABLE XXI (Contd. )

220 iContd.1

I

! .&

L‘o

I

I ?

-,

I MECHANICAL PROPERTIES (Cont. )

m

A11oY N.,

yoyfii-~i.. ~orm .,
C.mp. Temper

MIL-C- 21768 Sheet, 1/4H
SLr,p

1/2H

3/ 4H

H

XH

5P.

Xspr

Size ( in. )

Width
I

Thick.,,,

I
I

L
=FUTS TYS

ksi ksi

40-50

1

47-57 -

52-62 -

57.66 -

64-7z -

69-77 -

72-80 .

a,

b,

c.

d.

Grain size requirements for annealed wire

m

Grain size, mm.

Nmninti Minunm Maximum

0.050 0.035 0.090

0,035. 0.025 0.050

0.025. 0.015 0.035

0.015. * 0,0z5
1

● No minimum required, but material

shall be fully recrystallized,

Bend properties, SprinS ternpar wire np to O. 250 inch shall With.tand witho.t cracking, beiW bent at

room temperature through .“ angle .{ 120° around a radius equal to the dimnemr .ar distance between

parallel face. .f the wire.

Am..sm.t. R..hd h.rd.eas for M wire

APw..fi.t. R.ckw.u had . ...”
Tensile ,t.e.~th,

Rolled temper k.i B scale F scale 30.1 scale

1/4 H 40.. 50 27 . 56 70 9089 34 54

1/2 H 47 - 57 50 -66 88 . 98** 50 . 6,

3/4 H 52.62 59 -71 56 64

57 - 66 65-75 - 60.67

~H 64. 7Z 12 - 79 - 65 -70

Sp= 69-77 76 . 81 68.71

=P~ 72 -80 78 83 - 69-72

* Rockwell hardness value. .aPPIy as follow. , The B and F .cales are . ...3

for wire 0.020 inch i. thickneo. and over. The 30. T real. is .aed for

wire 0.012 im. h in thickr. e.o and ..er. Wh. re pmsibl., the B scale ehould

be u.ed.
.* The R. Ck,VeU B ..@. i. preferred for testing material i. the. = temper..

Approximate R..k~.ll ha.dnem f.. an.etied flat ~ir.

mshoti.b.se..

App,..im.t. R..kW.l1 h.=d.= . . .

* kock-ell hard.,.. .,al.ea apply as follows: The
F scale i. used for wire 0, 020 inch in thicbnese and

over, and the 30. T .cale i. used for wire 0.015 inch

in thick . . . . and over. where po.. ible, The F .cale

103
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230

S$.ec, No.

X?.B-613C

x2- B-626C

)0. W-321D

VW-P-351A

ill-- T-zo168

c.

84.0- 86.0

84.0- 86. o

84.0- 86.0

83.0 - 86,0

84.0 - 86, o

CHEMICAL COMPaSITION

~
0.05

0.05

0,05

0.06

0.06

-E...- J!!l---
R=m.

Rem

Rem,

Rem.

Rem.

0.05

0.05

0.05

0.05

0.05

0.15

0,15

0.15

:cK.4N1C

TanPez

1/4H

1/2H

H

114H

1/2H

H

1/8H

l/4H

1/zH

3/ 4H

H

XH

SP. c

1/4H

l/2H

3/ 4H

H

XH

sprc

Xsp r

A

PROPERTILS

AUOYNC
or

Conlp

I
Size

p.cifi..tim
,..

EL

?.
—

Form

Pi.,.

bar she.,,
.cri~

Strip

Wireb
(rOwd,
he.agor.al
OCagoml]

W;,. d
!nat)

?ipe
——
rub,

W idtb

AU

AU

All

All

ALL

ml

1----

T44-54 -

51-61 .

I@ B-613a

I* B-626a

All

Au

All

All

Au

All -t

63.12 .

44.54 -

51.6i .

63-72 .

K2-W- 321. 0.020 and 0“,,

0.020 and 0,.,

0.0zO and me,

0.020 and aver

0.020 and over

0.020 and over

0.020 and me,

0.020 a“d over

0.020 and 0“.,

0.020 and .,.,

0.020 a.d . . . .

0.020 and . . . .

0.020 . ..5 0“.,

0.020 and 0“., J
43-57 -

53-65 -

66-77 -

76-06 .

83-92 .

94.102 -

100 Inin .

44-54 -

51.61 .

57-61 .

63-7,? .

72-80 -

78.86 .

%2mill .

40. t 2e

@ ~2=

—I
W-P-351

:lL-T-2016E AuIA AU

104
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MI1-HDBK-698A
1 JUNE 1971

TABLE XXI (Contd. )

23 W(Contd.)

Notes:

a. Amealcdgrai. size

Pemi.. ible variation

Ordered in average grain

m
0.015 * 0,025

* M,hcqh no mi.i,,,m s,.1” mine is required,

this material must be fully recrystallized.

b. Amr..fm.t. R..kw.u hardn... for am..~.dfl.t +=.

Grain size,

t

Aew-~- R.ck-’=u-,*=~s*
mm. ,

.mnind F .Cal. 30-T .cal.

* R(,,k”, d, ha,,lie.. “al... . ..1. .s 10UGWS, The F scale-—. ,. .
i. used for -sire 0.020 inch in Chickr.ee. and ..er, and

the 30. T scale i. used <or wire 0.015 inch in thick . . . .

and over. WherQ possible, the F scale should be used.

Bend properties. Spring t.mpe. wire .pto O.250 inch shall withmta.ndwith.ut cracking, being bent

at ..o.1, t.m.e, at.,. throuh m a,.gle of 120° .r.aud . radius e.wd t. th= dim=,=. .r di,t=ce

behveenpartilel faces of t;e wire. -

R.ailed teqer

1[4 H

1/2 H

3/4 H

H

XH

Temih ❑treasth
k.,

44 . 54

51 .61

57-67

63-72

72..80

78- 86

82 -90

bv..~.,. R..~.uh.=d....*m
● Rockwell hardness val”ea apply a. follow: The B and F.caIes are u.ed for wire 0.020

inch 1. Chickr.ec. and over. ‘I%. 30-T SCale is used for wire 0.012 inch in thickne.. end

over. Wham possible, tha B .cs.I. .houdd be used.
.. The Rockwell B scale is preferred for tenfirq material imthe. e tempers.

When .Wcified.
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TABLE XXI (Contd. )

240

CHEMICAL COMPOsITION

~

MECHANICAL PROPERTIES

Alloy No.
ipecif! cation

size (in. )
.,

+0. form
UTS TYS EL

Cmnp. TcmF.e r Width Thic!mess ksi kni %

>Q-B- 613= Plate I14H Al, ml 48.58 - -
bar,

1/2H All AU 55-65 - ..Ileet,

,tr,p H All All 68-77 -

>Q-B-626a Bar, 1/4H All All 48-58 - -
str,p,

l/2H All
w,,. MI 55-65 - -

(lJB*) H All w] 68-77 - -

IQ-W-321% b wire 1{8H All 0.020 and over 50-65 - -

(round,
h,xa~m,ak,

l/4H All 0.020 and .“., 62.75” - -

.Ct=g onal ) 1/2H All 0.020 and .“.. 78-90 - .

3( 4H AU 0.020 and 0... 90-)01 -

H All 0.020 and . . . . 100-110 -

XH All 0.020 and over 112-121 - -

sprb AL1 O.OZQ and .“.. 116 r“i” -

Wire c, d l/4H - 0.020 and ..., 48-58 -

[11., )
l/2H - 0.020 amd .“s= 55-65 - -

3(4H - 0.020 and . . . . 6.1-11 - -

H 0.020 and . . . . 68-77 - -

XH 0.020 and over 78-87 -

sp, b : 0.020 and over 85-’33 - -

Xsp r 0.020 and aver 89 mi. -

Note. :

a, G,airI .ize req.imn..t. for annealed wire, brass

Grain .ize, mm, 1
Nominal Minin,”m M=imu”,

0.070 0.050 0, 120
0.050 0.035 0.070
0.035 0.025 0.050

0,025 0.015 0.035
0.015 .,* 0.025

. N. rnir,inmm required, but meterial .ha.11

be fully retry.mllized.
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MIL-HDBK-698A
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TABLE XXI (Contd. )

2~’(Contd.)

b. Bend pr.perti... Sprtig temper wire .pt.a O.250 inch shall with. tandwith.ut cracking, being bent

at room tmn.erat.re tbro.zh a. angle of 120° around a radius .o.al to the diameter or di. tanc.

d. %.r.xfi.t. R..k--ll h.=d., = f.. fl.twi r..

Rolled temper

1/4 H

1/2 H

3/4 H

~H

spr
Xspr m

,dness*

42 -60

56-66

63-70

68 73

72 - 76

75 - 78

76 -79

. Rockwell hardne.. value. apply as f.llwe: The B and F scales are used for wire

0.020 inch in thick . . . . and over. The 30-T scale is ..ed fmw ire 0.012 inch in
thickness and .ver. Where possible, the B scale should be u.ed.

** The Rockwell B scale ia preferred for tenting material in the.. temp. r..

I .“

260

‘k=+==+=
HCAL COMPOSITION

I I Total other
demerit.

0.15

0,15

0,15

0,15

* 11 bismuth i. present in excess of 0.006 percent, the material hall be subject t. rejection.

=-++-+=

3_E_!_L
I
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TABLE XXI (Contd. )

260”(Contd.)

pcati<

!@ B-613

Q-B- 626

2-W-321

2-W-321
:..,. )

Form

mate,
bar,
she,,
strip

Rod

B. r

;trip

Vir.
round,
,exago”al
Ctago. al:

m
wire
(flat)

JIoy N.

or

Cmnp

MECt

:empera.

l/4H

1(2H

H

XH

SP r

Xsp ,

Sc

1/2H

H

S, A.c

1/2H

1/4H

1/2H

3

w

+,4

<sp ,

~a, b

l/8H

,/4H

,12H

Ii 4H

1

[H

ipr d

1/4H

112H

3/ 4H

H

KH

sp r

Kspr

lcAL prOpertieS

‘ize(in”&=_l&

Au

Jr, to &
1P co 6

1Pt. 1. i“cl.
be, 1.6, in.,.
Ip to 2, incl.
her 2-6, incl,
lver 2-4, incl.

4
49-59

57-67

71.81

83-92

91-100

95.104

Au 42

up,. 1/2, ,..1. 57
over ,/2.1, in.,. 55
over 1.2, ,..,.
over z 2

up t. 1/4, incl,
Over 1/4-1/2, in.]. !8
upto 1, i“cl, 44
0“., , 40

upt. 1/2, i..].
Up t. 1/2, in.]. 2
Over 1/2.2, ;..1. 45
Over 1/2.2, i.cl.
0“., 2 z

+

47- 59

57- 67

71. 81

83- 92

91-100

95-104

50- 65

D.ozo a.d over 62. ,7

3.020 and 0.,., 79- 94

>. 020 . ..4 ..,, 92.,,),

).020 and 0.,, ,02.,1,

1.020 and over 115-129

1.020 and . . . . ,zomi.

J
).020and . . . . 49. 59

1,020 . ..3 Over 5?- 67

1.020 and 0.,, 64. 74.

1,07.0 and o.., 71. 81

1.020 and . . . . *3. 97-

.020 and . . . . 9!. 100

.020 and . . . . 95

—

‘rY,
k.

—

—

18
15

25
17
17

::

—

—

—

—

EL

%
—

—

30

::

:;

10
12

20
25

10

15
20
20
20

—

.

—
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TABLE XXI (Contd.)

260’ (Contd.)

MECHANICAL PROPERTIES (co.,. 1

[

TYS EL
ksi %

40
42

45
50

45

47

50

:2
60

55

60

I
AI1OY No.

or
Comlp

Si,e (i.. ) I ,,TS,
F.m width Thickness I Ix

Sheet,
,tr, p,
plate,

bar,
di. k

Sheet,
*t, !p,
plate.
b. r

0,020.0,050, 1“.1.
0..,0,050-0.100, incl, ;;
0,.,0.100-0.150. incl. 45
0,., 0.150 45

A-

o,015-
0.035 mm

g~.i. .i=e

A-.
0.050.

0.100 mm

w,. i=.

0.250-0.500, $“.1. 43
Cwer 0.500 40H,

CR, 1/4H

CR, 1/2H

CR, 3/4H

CR, tl

CR, XH

CR, SF..

CR, XSPr

49-59

57.67

64-74

71-81

. 83-92

91-100

95-104

1’‘o a, Annealed temper grain size,

Permissible variation

in average grin

size, mm.

k
Ordered8=i.*i=..

mm.

0. 120

0.070

0, 050

0.035

0.025

0.015

Maximm

O. 070

0.050

0.035

0.025

0.015

0. 130

0.120

0.070

0, 050

0.035

1/ 0.025

m..Soft temper g*ai. sizeI
Per.ni..ible.arhtk.. i.

Orderedgr.ti averagegra,n.iz., “,”,.
.ize .nm.

Wnilnunl Maxim””,

t 0.070 0.035 0.150

0.025 * O. 050 * Although n. minimum grain #ize is required,

I thismatarit i.hdb=fti yrecry.taized.
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d,

e.

TABLE XXI (Contd. )

260 (Contd.)

B..d P~.P.~ti... SPring temp. r~ir. UPto O. 250 inch .hallwith. tandwitho.t CFacki.g, being bent
at ,0.”, temp.,., ”,. through a,, angle of 120° around a radi,m equal to the diameter o, di.,ance

between Parallel face. of the wire.

App~.~im.te Rock~.11 hardness for Oat wire,

App~..im.t. R..kwel1 hardness
Tensile Strength

Rolled Temper kei B Scale 30. T S..,.

,/4 H 49 - 59 40 - 65 43 60
1/2 H 57 . 67 60 77 56 -68
3/4 H 64 - 74 72 . 82 65 - 72
H 71 . 8r 19 - 86
XH

70 - 74
83 - 92 85.91 74 77

5P, 91 - ,00 89 93 15 78
Xsp, 95 - 104 91 .95 77 - 79

26B

CHEMICAL COMPOS1TION

%=.. w c. Total other
Pb Fe z. elmll,.t,

>G-B-613C 64.0 68.5 0,,5 0.05 Rem. 0.15

2C-B-626C 0+,0 - 68.5 ,). ,5 0.05 Ran, 0,15

MECHANICAL PRoPERTIES

Alloy ?,’..
specification or Size[ i.. )

s.. Form Co.np TmnPc r Width mickn,,,
u TS TYS EL
ksi k,i %

2i2-B- 613a P,.,,. 1/4H
bar,

,..5.

she.,, 1/2H

strip

55-65 -

H

XH

68-?8 .

79.$9 . -

5P c 86.95

Xsp r 90.99 - -

2-2. B. 626a Rod s All 42 30

l/zH up to l/z. incl. 57
CXer 1/2-!, i.cl. =,5 ;:
G-.. I-2, incl, 25
O“, ? 2 : >0

H L&r: ;/:: ~p2:l \n< ,, ;:

. . ;:

B,, S, A’ib UP t. 6, incl. up w 1. incl. ,4 ,, 20

UP ,.6. i..l. C.,er 1 40 15 ,?5

1/2H
::::1’iz[”.l. $; l;: ;:;: 8 :: ;;

UP t. ~, 1..1. tier 1/2-2, <“.1. 45 17
-e= 2 t. 6, i.cl. 0“., 1/2-2, 1“.1. 40. 15 E
over 2 t. 4 3..1, Cwer 2 .)0 15 20

.,

:
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I IUNE 1971

TABLE XXI (Contd, )

268 ( Contd.)

t

Notes :

a. Grain . i., for annealedbrass,

Temp.,

1{4H

1(2H

H

XH

SPr

Xspr

A’

PROPERTIES (Cont. ]

Size ( in. )
(ITS TYs

Width Th; ck,m. % k.i k,{

49-59

55-45

68.78

79-89 -

&6-95 -

90.99 -

●
* Ntho.gh . . minknm grain size is required, this

material must be fully re. rystedlked.

b. Grain .ize . rod and bar.

*-
* Although “O minimum grain size is required,

3
this material *hall be fully recry6taUized.

. . Hard . . . . re.quirmnerxs - fini. hed edge strip.

● 111 ‘
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MIL-HDBK-698A
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TASLE XXI (Contd, )

270

CHEMICAL coMPos, Thnt.J

Total other
5P... No, c. Pb Fe z. .1.,”,”,.

IQ- W-321D 63.0. 68.5 0.,0 0.05 Rem. 0.15

MECH.A.NI’AI. PROPERTIES

Alloy No.
,ecifi.atio. Size (in.. )

. . Form “rComp,
U TS TYS EL

Temper width Thickness ksi ks i %

Q-W-321 Wire a t/8H - 0,020 and 0.., 50.65

1/4H 0.020 and .“.. 62.77

1/2H 0.020 and 0“., 79.94

3/ 4H 0.020 ..* .“,, 92.,07 . .

H 0.020 and ..,, 102. ,,7

XH 0.020 ,.4 0.,, ,,5.,29

b, d sprc - 0.020 and over lZO min

wire 114H -
(flat)

0.020 and ..,, 49-59

l12H - 0.020 and .,,,, 55.65 . .

3/ 4H 0.020 and . . . . 6Z., Z

H 0.020 and over 68-78 . .

XH 0.020 and ..,, 79.89

5P. c - 0.0?-0 a.d ..,, 86-93

Xspr ‘ - 0.020 and ..,, 90 ,,li. . .

Note. :

a. G,ai. size req.ir.ment. for a,mealed wire.

Nominal Minimum Maximum 1

b. Approximate Rockwell hard..,, for a,,,.ealed flat wire.mthecdAw=..imat. Rockwellhardness.

* Rockwell hardness value. apply a. foil-ows, The

F scale is used for wire 0.020 inch i. thick.eah

and over, and the 30. T scale is used for wire

0.015 inch in thickne.. and over. wher. possible,

●

(

3

‘
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1.

t.

t

TABLE XXI (Contd. )

270’(Contd.)

c. Bend properties. Spring temper wire up t. 0.250 inch shall withstand without cracking. being Sent

at room temperature through am angle of 120° ar.md a radius equal t. the diameter m distance

between Parallel faces of the wire.

d. .&+=.. im.t. R..kw.ll h.~d”.., f.= U., ~~=..

1/4 H 49 - 59 40 65 43 60

1/2 H 55 - 65 57 74 54 66

3/4 H 62 -72 70 80 65 71

H 68 - 78 76 - 84 68 - 73

xl+ 79 - 89 83 89 73 16

5P, 86 -95 87 92 75 78
XsPr 90 -99 88 - 93 76 19

274

CHEMICAL COMPOS1TION

SP.C. No. c.

Total other
Pb Fe 2“ .1.,”. ”,,

>0-W-3Z1D 61. o- 64.0 0.10 0.05 Rem 0,20

MECHANICAL PROPERTIES
—

A11oY No.
Size (i., )

;pecific.tion .,

v..

U TS TYs EL

FO,m Cmnp. Temp., width Thisk”es s ksi ksi 7,

X2-W-321 Wire a l/8H AU

(mud,

All 50.65 - -

L(4H All All
hexagonal,

62-77

.Clagoml) l/2H All All 79-94 - -

3/ 4H AU All 92-107 - -

H AM All 102.117 - -

XH All All 115-129 - -

sw c w All

b,cd

120 min -

Vtfli:; 1/4H All All 49-59 - -

1/2H All All 55-65 - -

3/ 4H All AU 62-72 - -

H AU All 68.,8 . .

XH All All 79-89 - -

5P r Au All 86-95 - -

Xsp, ml AU 90 .ni” - -

113
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TABLE XXI (Contd.]

274 [Contd.)

Not,,:

a.

b.

Grab $ize, I,,,,,,

Nominal Minimum Maximum

0.120 0.070

0.070 0,050 0.120

0.050 0.035 0.070

0.035 0, 025 0.050

0, 025 0.015 0.035

“ “,. . “ “,.

● No minimum required, but material hall be

fully retry.talliz.d.

@Pr.x~”=t. R..kw.ll hardness f.r an.e?.kd fl.t wire.

Grain .i. e, @p-x~.te R..k-ll h.=d . ...*
mm. ,

.Wlli.al F Scale 30-T scale

w
● R.ekwell hard. . . . value. aF.F.lY. . follow: The

F .cale i. .ced f.r wire 0.020 inch in thickness

and .,,,, and the 30-T ,cale is used for wire

0.015 inch in thick . . . . and over. Where possible,

the F ,cale .hc.uld be u.ecl.

C. B=.d P~.P=rtt... SP~i”8 ,.mP==~i~. UP ,00.250 inch sh~lwith.tandw ith..t cracking, being bent
., roam c.mnperature through an aagle of 120° around a radiue equal m the diameter or di. tance

between parallel faces of the wire.

d. Approximate Rockwell har,dne. * for flat Wire.

Tensile Stre,,gth

Rolled Te”wer. ksi F-scale 30. T Scale

l/4 H 49 - 59 40 .65 43 .60

1/2 H 55 - 65 57 -74 54 66

3/4 H 62 -72 70 -80 65 . 7,

H 68 . 78 76 .84 68- ?3

XH 79 . 89 83 .89 73 - 76

5P, 86 -95 87 .92 75 78

X5P, 90-99 88 .93 76 - 79

●
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TABLE XXI (Contd.)

330

CHEMICAL cOMPOS1TION

sP. t. x.. c.

Total other
Pb Fe z“ ●lement,

MIL. T- 40072 65.0 68.0 0. 2-0.8 0.07 Rem. 0.50

MECHANICAL PROPERTIES

3
:?o:.ifi.,t~..

Form

MI L-T-46.072 Tube 3=
Alloy No.

.,

C.r”p T<r”Pe,

D

HD

D, StR

5A

LA

Size (in. )

7-=
Up to O.30 i.cl.

CWer 0.30

UP to 0.30 in.1.
e“ero .30

UTS
ksi

—

54

66

—

‘rYs
k,i
—

—

CL

%
.

Hard”..,

I

RF ’30T

53

70

50

40 max.

Omax. -

60 max.
10max.

331

CHEMICAL COMPOSITION’

SPCC. No. c.
Total other

Pb Fe z. elements

MIL- T-46072 65. o. 68. o 0. 7.1.2 0.06 R.,,,, 0.50

MECHANICAL PROPERTIES

Allay N.,,

~O:. ifi.ati.. .,,
Size (in. ]

f. r“l
U TS T YS y H:3;T= s “

Comp Temper Width Thickness ksi ksi

MIL-T- 46072 Tube D, SR 50

L.
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TABLE XXI (Contd. )

332

CHEMICAL COMPOSLTION I

I

SP=:. No.

Total o’ther
c. Pb Fe z. .I.”1..it.

MIL. T..I607z 65.0- 68.0 1,3 -2.0 0.07 Ran. O.sd

I

MECHANICAL PROPERTIES

m
I II

, -..
I I &e”r O.30 11-1-

1

342

T
EL ‘a’d’e’”
% RF R30T

53

TO ‘

50

a

40 m...

80 max. -

60 max.

9om.x. -

CHEMICAL COMPCM1TION

?p... No.

Total other
c. F% Fe z“ elenle.c.

QC-B-613C 60.5 - 66.5 1. 3-2.5 0.10 Rem. 0.25

Q? B-626C 62.5 -66.5 1!5 -2.5 0.10 R=m. 0.50

MECHANICAL PROPERT1E5

Alloy No.

~Qy or
Size {in.)

UTS TYS EL
F. mm C.mlp. TemPer Width Thicknes* ksi kei %

QIj. B-613a PM., l/4H -
bar,

49-59 -

she.,, l/2H - 55-65 - -

*trip H 68-78 - -

XH 79-89 -

~B-6Zba St,ip 1/4H Au All 49-59 -

lIZH All All 55-65 -

H All All 68-78 - -

XH All All 19-89 - -

●
i

I

I
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TABLE XXI (Contd.)

342 (Contd.)

Note:

a. Gr.i. sin.

E

MI1-HDBK-698A
1 JUNE 1971

CHEMICAL COMFCSITION

Total .ath.r

sP=c. No. c. F% F. z. .I.ment.

QQ-B-613C 59.0 -64.5 1,3 -2.3 0.10 Rem o, 50

OQ-B-626C 59.0 - 64.5 1. 3-2.3 0. 10 Rem 0.50

MEcHANICAL PROPERTIES

Alloy No.
~oy .~~... ~. ,m 0,

size (i”. ) UTS TYS EL
Col”p. Terrwe r Width ‘ThickneS% ksi k. i %

WI-B-613 Plate? 24 114H 49-59 -

bar,
1/2H - 55-65 -

sheet,
strip H 68-78 -

XH 79-89 -

Q9->626 Strip a 24 1/4H Au All 49-59 -

112H AU All 55-65 -

H Au All 68-18 -

XH Au All 79-89

Note:

a. Grain size

EE.LL3L
1
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TABLE XXI (Contd. )

360

CHEMICAL COMPOS1TION

Total .ther
;pec. No. c. Pb Fe. 2“ .1.,”..,,

!GB-6Z6C 60.0- 63.0 *. 5.,.7 cl. ,S Rem, 0.50

10- B-626

A11ov No.

Form I C&.
Rod

Ear

M EC1

Tern., ,

S, AE

1/2H

H

S, AE

1/zH

flCAL PROPERTIES

Size (in, )

Width I Thickness

up to 1 i..l.
c,... l-z incl.

G-r., 2

up to 1/2 $“.1.
e“,. 1/ 2.1 <..1.
tier 1.2 i.cl.
*.?, 2

1/8-3/16 incl.
her 3/16.1/2 incl.

Cv. r 1/2.3/4 in.].

UP t. 6 incl. Up to 1 incl.
0“., 1

Up to 1 i.cl. up to 1/2 in.1.
me, 1-6 incl, up ,0 1/2 incl.

up m 2 ;..1. One, 1/ 2-2 incl,
~or 2-6 :..1. 0“., 1/ 2.2 i“cl,
*., 2-4 1.<1. me, z

UTS
ksi

57
55
50
45

80
70

65

r%

45
40

40

370

TYS
k.i

20

;:

25
25
20
15

45

35
30

:;

25
17
17

.;:

—

CHEM1cAL COMPOS1TION

Total other

sP=c: No. c. Pb Fe z. element.

MII.-T-46O72 59.0- 62.0 0.9 .1,4 0.15 Rem. o, 50

MECH.4NICAL pROPERTES

AU q No

~~cificatim or Size (in. )
UTS TYS EL ‘ard”ess

F..-m Comp Temper Width ‘llickne. s ksi k.i % Rr R30 T

F.& T.46072 Tube D All 54 - . 55

u - UP t. 0.030 ~“cl. - - -’ 60 max.

over 0.030 90 mm,

I
I

I
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TABLE XXI (Contd. )

377

CHEMICAL COMPOS1TION

Total other

SP... No. c. Pb k-e z“ .Ieln..t.

QO- B- 626C 58.0- 62.0 1.5 -2.5 0.30 Rem. 0.50

,x,, -m. ,,?i, A .,0 ./,,.” ,. 5.2.5 0.30 Rem. 0.50

ME CH,4N1CAL PROP ERTIES

Alloy No.
ye:cificati.an or U TS TYS EL Hardne s .

Form Comp Tenwer ksi k. i % RB

QO- ?-626 Rod, Mechanical properties as specified i= the contract or

b. r order.

MIL- B- 13351 Forging. -
*time f.ze rings - - - Won,

For other application. - - -

411

CHEMICAL COMPOS1TION

Total other

Sp=.. No. c. Fe s. z“ elements ==.
1 1 1 1 !

MIL-B- 13501A. 88,0 . 92.0 0.1 0.25 - 0.75 Rem. 0.2

MECHANICAL PROPERT1 ES

Alloy No,

yoyifi..ti.. Form o.
Sine (i”. )

UTS TYS E#

Ccmlp. Tam.. r Width Thick”es* kei k-i Hardness

MIL- B- 13501 Bushings A - All All . . . A. specified in the
contract or order:

443,444;445

CHEMICAL COMPOS1TION

SW.. No. c“ Pb F, s. Zn As

WW. T-756D 70.0 -73.0 0.07 0,06 0.9- 1.2 Rem 0.02-0.10

~ .
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TABLE XXI (Contd. )

462

CHEMICAL COMPOSITION

IF.,., N.. c. Pb Fe s.
Tot?.1 other

z. ,,em= ”,.

!0- B-637A 6z,0 65,0 0.20 0.,0 0,5. ,,, ~em ~, ,0

!Q- B-639A 62,0 65.0 0.20 0.10 0. 50.,.0 R=”,, ~, ,~

MECtmN,CAL PP.OFERTIES

3+
Alloy No.

lpecificat,on .,
“o. F. ml, Comp.

30- B- 631 ~:;ic~d

Bar, rod,
w, . .

1--1
Rod,
Wi ,.

Bar, rd.
w,,.

>Q-B- 639 -r

TanPe c

AE

s

CHe or
CF
lIzH .,
LA

H

s

1/ 2H

width

Al,

All

Au

Au

All

All

All

All

UP to 0, 500 in.].
c-,., 0, 500.,.,00 i.=,.
0“,, 1.000-2.000 in.1.
me, 2,000.3.000 in.,.
c-,,,’ 3.000.4.000 i.c,.
0“., 4,000

UP t. 0.500 1..1.
0“,, 0.500.,.000 i“.,.
0“., 1.000 .?,000 !“,,.

All

All

464.465,466.467

U TS
ksi

T

,8

48

58
56
54
52
50
50

z
58

45

54
i

TYS EL
k.i %

20 ,0

J6 30

18 22

27 Z2
27 ,5
26 25

27
:: 30
20 30

40
;;

: ,8

16 30

L.lu

CHEMICAL COMPOSITION

%... No. c.
Total other

Pb F, s“ z. e,.”lem.

(X2-B-637A 59.0- 6Z. O ,2.20 0.10 0.5. 1.0 R.m. o, ,,)

QQ-B.639A 57.0. 6*. r3 O,zo 0.10 0.5. 1.0 R.m. 0, ,0
+

MECIWNICXL PROPERTIES

1

ipecifica,im,
“..

3&B-637

f

N1OY N.,
or

Fo m Co”,p.

B.,,
rod,
dup..
B.,,
rod
wir.

I

I Slz. ,!.. )

T
Temper Width

AE

s

1/2Hor -

H

Thi.kne..

Au

up to 1.000 in<l.
0“., 1.000-2.000 ,..,.
0,., 2.000

“p m O, 500 incl,
O,er 0.500-1.000 ,.<1.
over 1.000-2.000 1“.1.
~er 2.000-3.000 in.1.
Over 3.000 -4.0C4 ,“.,.
*., .. 000

Up to 1.000 i.cl..
m?, 1.000-2.000 i“cl,
Over 2.000-3.000 imd.

over 3.000

120 ●
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TABLE XXI (Contd.)

464.465.466.467 IContd.)

ipecificatioo
w

XI-B-637
c.”,. )

QQ-B-639

+

Alloy N.

or

Form C.mp.

Strip,
(flat )
wire

Forgings

shapes

Bar,
pl.te

Sheet,
strip

TernPer

5

l/2H

H

s

E and D

5

1/zH

s

1/2H

H

Note .:
a. Tensile Yield Strength 0. 2% offset

L PROPERTIES (COnt. )

Size ( i., )

V-(UPto 4 lb. )
(cWer 4 lb?]

All i

U TS
ksi

52

60

65

52
50

52

T
All 58

Jp t. 30 i“<l. up* o,375 in<l. 52

>., 30 up ,. 0.375 incl. 50

AN 0“., 0,375 50

up to 30 i“cl. Up t. 0.375 incl, 60

3ver 30 Up to O. 315 iml. 57

All c.,er O. 375 54

All All 52

All AM 60

ml All 65

482

:

TYS EL
ksi %

20 30

35 20

50 10

22 30
20 30

20 30

25 20

20 30
20 35
20 35

20

;: 30
25 30

20 30

35 20

50 10

CHEMICAL COMPOS1TION

Total .!her

sw.. No. c. Pb Fe s“ z. .1.=”. ”,,

QQ. B. 637A 59,0 - 62,0 0.4- 1.0 0. 10 0.5- 1.0 Rw”. 0.10

OC-B- 639A 59.0 - 62.0 0.4- 1.0 0.10 0. 50-1.0 Ran. 0.10

rto: c ifi.ati.n

QQ-B-637

MECHANICAL PROPERTIES

Ill
Alloy No. Size (i”. )

. .

III
Form Cimp. TemPer Width

Bar, Rc.d AE -

shapes

Bar, rod s
“,,,.

1/zHor
LA

H

shape. s

Ea”d D -

‘Thick.e. s

AH

up ,. 1.000 i“cl.

0“., 1.000-2.000 incl.
0“., 2,000

up,. 1.000 incl,

0“., 1.000-2.000 i“.1,

Qver 2,000-3.000 in.1.
over 3,000-4.000 i“cl.
over 4.000

Up to 1.000 incl.
Qvex.l. !OO. 2.000 %“.1.

All

All

—

UTS
ksi

T

54
52
50

60
58
54

;:

67
62

52

58
—

T YS
k.i

20

20
20
20

27

26
25

;:

+3
37

20

25
— 1

EL

%

25

25
25
25

2
20
20

25

11
15

25

15
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TABLE XXI (Contd. j

482 (Contd. )

MEcHANICAL PROPERTIES (Cont. )

Alloy No. Size (in. )

:Ocificati.. or
Form COmp. Termper width

UTS ITS EL
Thi<knen, k,{ k,i %

‘QO-B .637 Forgings
(cont. )

(Up m 4 lb., incl. ) 52 22 25

0(2- B-6 39 Bar, s upto 30 MCI. Up to 0,375 i..,. 52 ZO jo
plate 0“,, 30 Up t. 0.375 incl.

All me, 0.375 ~.cl. : : E

1/2H . UP f. 30 incl. Up to 0.375 in.1, 60 20
0“., 30 Up t. O. 375 incl, 57
MI

;; 30
*., 0, 375 54 25 30

485

CHEMICAL CO3.4POS[TION

+*c. No.
TOtal other

c“ Pb Fe s. Z. .Iement,

QC3-B-631A 59.0 - 62.0 1. 3.2.2 0. lo 0.s. ,,0 Rem 0.10

-B-639A 59.0 . 62.0 1,3. ,?,2 0.10 0.5. ,,0 R,m 0.10

.Mication

-B-637

LB-639

Form.

Bar, rod
sh.~a
&.,, red
wir.

slape,

Forgin*,

Pl*te#
b.r

sleet,

, Is

1/2Hor
LA

H

L_3s

E ●nd D

3-

3 s

l/zH

J-
3s

l12H

H

‘ICAL F’ROF~RTI~5

Size (in, )

Width t ‘Ihi.kneas

All

UP ~. 1.000ind.
*., 1.000-2,000 i“cl,
*,, 2,000

up to 1,000 i.cl,
Over 1.000-2,000 incl,

2X., 2, 000.3.000 incl,
Gver 3.000.4,000 in.,,
over 4.000

up to 1, 0001..1,
over 1.000-2, 000.1..1.

All

All

UP to 30 incl. UP to O. 3751.,1.
Over 30 up to 0, 375 InCl.
All Over 0,375

Ml All

All ml

All All

122

UTS
k. i

52

54
5Z

50

60

58

z:

54

67
62

52

58

52
—

::
50

E
54

52

60

65

n’s
ksi

20

20
20

20

27
26

Z5
22
22

45
37

20

25

22

::
20

E
25

20

35

50

EL

%
.

20

20
20

20

1.?

20

20
20
20

10

13

20

15

20
.

30

35
35

20
30

30

30

20

10

●
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TABLE XXI (Contd. )

510

TP.,. No. C. Pb

R- B-750 [2) 99,5a 0.05

Q-W-321D 99. s~ 0.05

ilL. T- 3595 99. 5a 0.05

CHEMICAL COMPCLS1TION

m
pe.ifi.ation
b.

19-B-150

>Q-W. <21

AIL-T-3595

]Form

Rod

(ro”r.d)

ixd
(round)
Rod
(round,
hexagon)

ear

~=:: y.

Rc-5

(rou=.d)

Plate

sheet,
strip,
wire

(flat)

wire
Round

Tube

MECf

+

11.7 No.
or

;.mp Temper

AS

AH

:

AH

AH

A 3P..

AS

1/2H

H

XH

SPr
Xspr

lCAL PROPERTIES

Size (in. )

Nidth

All

All

AU

All

1.11

All
AU

AH

AU

Au

All

Au

AU

Less than 1/4

1/4-1/2 incl.

Over 1/2-1 incl.
O“. = 1-3 i“.1.
0“., 3

UP to 3/8 incl.
Crver 3/8

ux.dez 0.026
0.026-1/ 16 incl,

GYer 1/16-1/8 incl.
0“,, 1/8-1/4 MCI.

Over 1/4-3/8 i“cl.
Over 3/8-1/2 irml.

up t.a O. 025 in.1,

Over 0,025-0.0625 {ml,

Over 0.0625-0.125 incl
Cver 0.125-0.250 %“.1.
Over 0.250-0.375 incl.
&er 0.375-0.500 in.1.

U TS
ksi

kO- 58

30-128

70
60
55
50

&o
55

\ ?.5
115
110
105
100

90

40-55

55-70

12-81

84-99

91-105

96-109

145
135

130
125
1,?0

105

55-10

—

Ys
,. i
—

—

—

—

—

3L

%

:
8
8

0
5

i. 5
,,0
‘.0

:0
‘.0

Not. s:
a. c. + s. - P min.

123
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TABLE XXI (Contd.)

524

cHEWCAL coWosITION

1P<.. No. c. Pb F. Sn z. P

Q. B-750(2) 99.5. 0.05 ,). ,0 9.0. 11.0 0.20 0.03 - 0.35

~cificati.n

!0- B- 750

+

Alloy N.
or

Form Comp.

Rod D
(round)

Rod D
( round,
hexaso”)

Bar D

(S.luay.
,..,.

Plate D

,heet,
strip
w,,.
[flat)

MECHANICAL.PROPERTHL9

Tan. e r

s
H
H

H

s
1/2H

H

XH

spr.
X$p r

Si2. (i.. )

Width

All

All

MI

All

All

All

All

AH

All

All

N.,,.,
a. c. + s. + P Inin

544

k=--kt=
lMU-B-13501 I Ran. i 3.5-4.5

‘I’hick. e#.

Under 1/4

Urd.r 1/+

1/4-1/2 imcl.
Over LIZ-1 iml.
0“.. 1

Up to 3/8 ind,
0/., 3/8

UTS
k.i

60-15

105-160

95

85
70

lb
10

58-73

16-91

94-109

107- 1,?2

115-129

120-133

— —

EL

%

10
15

CHEMICAL COMP~lT1ON

c.+sn+P T.atal other
P z. &% Fe +Pb+Zn element,

0.01 -0.5 ,. 5.4.5 ,.5 .,.5 0.,,) 7Y.S

1. 5-4.0 3. 5.4.5 0.10 -
1-

0. *

I MECHANICAL PROPERT=S

-.

!3

124
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MIL-HDBK-69tIA
1 JUNE 1971

1’

I ,$

I

I
I

i-

E
~o:.ific.ti..

QQ-C- 450

Q~c-465

Note:

F. l-m

PI.,.

bar,
sheet,
stric.

Rod

Wi ,=
(flat),
trip—

.JIoy N.,
.,

Comp.

MECHANICAL PROPERTIES

Temper

H

s

S,R

H

A

sin. (

Width

up to 30 <“.1.
up m 30 i.cl.
0“., 30
0“., 30
All

All

up ,. 0, 0625 in.1.

0.0 b25-0 .50 incl.
up m 0:0625 incl,

~et; ;:;~oincl.

Au

up ,. 0.5 incl.

Cw. r0.5-l. Oincl.
me, 1. 0-2.0 i“cl.
mer 2. 0-3.0 1..1.

UTS
ksi

60
60

;;
50

45

80
75

,;:

60

45
—

a. For thickm. ees 1.s. than 1/16 <=., a rnidnwrn el.n~ ati.- of 8 percent in 2 inches will
be permitt.d.

612

I-is
ksi

24
24

;:
20

17

40

35
32
30

24

17

—

EL

5

2:

2!
30

40

30
30
30
30

25a

40

CHEMICAL COWC61TION

SUM of man! ed

SP=C.N.. c. Fe m .Icme.ts

C9-C- 450 90.0- 93.0 0.50 7.0 -9.0 99.5 min.

I

sp..isi..~~..
No.

OC- C-450

MECHANICAL PROPERTIES

Alloy NO.
Si*e {in. )

or UTS TYs E%L
Fom Cmp TmIPer Width lhickne.. ksi ksi

Plate, H UP ,. 30 i“cl
bar,

UP to 0.0625 in<l. 65 27 8

UP t. 30 i.cl. . 0.0625 -0.50 incl. 65 27 m
sheet, 0“., 30
strip

Up t. 0.0625 incl. 60 25 8

O“er 30 Up t. 0.50 i-cl. 60 25 m

All u“., 0.50 55 22 25

s All All 50 20 30

125
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TABLE XXI (Contd. )

613

CHEMICAI, COMPCEITION

$PEC.No. c.
c. plus sm

Al Fe s. of named element,

OQ-C- 450 88.0 9Z.5 6.0 -8,0 3.5 0.20 - 0.50 99.5

MECHANICAL PROPERTIES

Alloy No.

~O; ifi..ti..
Size (i.. )

Compl=.,!?, 0=
U TS TYS E%L

TemPe r Width Thickness ksi kei

QQ- c-450 Plate, Hard AU

bar,
UP t. 0.125 iml. 85 55 30

Q.. 0. 125-0, 31z5irK1. 80 50 30

sheet, O“. r 0.3125-0.50 incl, 75

strip Ove: 0,50. 1.0 iml, 70 ;; z
over 1,0 70 40 30

soft AH UP tO 0.50 incl. 72 32
G_rer 0. 50.2.0 incl. 70 30 2
O“er 2. 0-5.0 i.cl. 65 28 35

614

GHEMIGAL COMPOSITION

SP=C No.

Sum of reamed

c. Fe Al Mn elements

QQ-c- 450 88.0 - 92.5 1. 5-3.5 6,0-8. o 1,0 99, 5 min.

QQ. C-465 88,0 - 92,5 1. 5-3.5 6.0-8, o - 99.5 min.

E
to: cif i.. ii..

QQ- C- 450

QQ-c- 465

Note :

k-o rm

Plate,
bar,

.hect,
*trip

Rod

Wire
({M)
strip

MEC,

Alloy No,
.,

Cmm.

5

5

Tern..,

H

s

St, R.

H

A

lc.kL PR0pERTlE5

Siz. (i.. )

Width

All

All

All

AU

Au

‘rhickn.s.

UP t. 0.125 i.cl.
O“er 0.125 -0,3125 i”c1.
Over O. 3125-0.50 in.].
Cwer 0. 50-1,0 incl,
O“er 1.0

UP ~0 O. 50 incl.
Cw. r 0.50-2, 0 incl
CY. r 2. 0-5.0 i.cl.

Up to O. 5 i.cl.
Over 0, 5-:.0 incl.
over 1. 0.2.0 iml,

Cxer 2.0-3.0 incl,

UP to 0.125 <“cl,
0“.. 0.125-0.188 incl.

up ,.0. 125 i..l,

0“.. 0.125-0. 188 incl.

TS
:s i

85
80

:;
70

72
70

65
—

80

;:
70

85
80

75
72

—

a. , For thi.kae..es 1.. s than 1/16 inch a minimum elongation d 8 percent in 2 inch.. will b<
p.=mitt.d.

126

T
TYS EL

Imi %

55 30
so 30
.15 35
.40 35
.40 30

32 30
35

{ 35

L
40 30
35 30

30
; 30

55 30’
50 30

42 30
38 32

I

I
: I

I

I

[

●
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TABLE XXI (Contd.)

620

CHEMICAL COMPOS1TION

Total otbe r

SPCC. N.. c. Fe Al ele.ne.t,

“llL- B-16166A(1) Rem, 3.2- 3.7 9.8- 10,5 0.50

MECHANICAL PROPERTIES

Alloy No.

specification or UTS ‘rYs
No.

EL RA Hard”.,,

For”, Cm”p, ksi k. i % % RC

MIL-B- 16166 Fo.Eings 1 95 45 8 8 15

MECMNICAL prOpertieS

Alloy No.

sp.. ificati.. ., Si2. (i.. )

NO.
U TS TYS EL

Form Cmnp Temp., Width Tilicknes. ksi k. i %

QQ-C- 450 Plate, soft AU

bar,
up to 2.0 <“.1. 90 36 ,0
O“er 2. 0-3.5 itul. 85 33 ,0

,he. t, @.r 3. 5-5,0 incl. 80 30 10
.,,lp

I

127
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TABLE XXI (Contd.)

620

CHEMICAL COMPOSITION

Total

sP... No. c. Fe s. I.J ~ ~n ~i ,Iement,
S“m of .am.d other

Q.Q-C-465

element,

78. 0.85.0 2.,).4.0 0.20 4.0-5.5 9.0- 11, o 1.5 0.25 qg, 5 ~ln,

MIL. B-16166AII) Rem.
max. m..,

2. o-4.0 ma.. 4. 0-5.5 9.0-11.0 1,5 - 0.35

●

MECHANICAL PROPER TIES I

.,.,

D
Alloy N..

%cificati. w or
No. Form Cmp

QQ-c- 465, Rbd,
bar

shapes

For8i”gs

MIL- B- 16166 F., g,tIg, 2

Notes:

TernPer

A

AE, A

!.

I
Size (in. )

Width I Thic~n.., l++’ ‘ ‘
M I Hard..,, I

1
BHN

AIL 0. 50.1.0 incl,
me, ,.0-2.0, ”.,. ‘: :: ‘i % :
over 2. 0-4. oi”cl. 85 47..5 ,0
c-,,. 4.0 80 t 40. Q ,Z : :

Au 85 42.5 ,0 .

ml . 85 42.5 ,0

105 55 ,,3 ,0 202.

a. 3000k~, load, 10mrr, ball. 30 . . . .

642

CHEMICAL COMPOS1TION

spec. N.. c. Fe s“ 2. Ni Al M“ Si T, .,ementm
Sum of named

QQ-C-465 80.0 -93.0 4.0 0.60 1.0’ 5.5a 6.5- 11. o 1.5
max.

2. z, 0.60
“lax.

99.5 min.

MeChaniCal PROPERTIES

go:if~..ti..

QQ-c-465

Notes:

Alloy N..

or Size (in. )

mm-m camp. T.rnP. r width Thickness

Bar, 1 StR, A Au Up co 0.50 incl.
rod Qver 0.50-1. Oincl.

e“., 1. 0-3.0 i.cl.

HR. FT. All c-,.. 3
ET

shape. 1 AE, A Al,

F..~i.g. 1 A All

Properties,%hcn .pecif ied,,
Bar, rod 1 Au Up to 0.50 i.cl.

:,: C-,er 0. 50-1.0 in.].
Cwer 1. 0-2,0 i.cl.
C-J., 2. 0-3,0 {“.1,
*., 3. 0-4,0 {“CL.
a“., 4,0

. . Whe. Sia.d Ni arepreeent, only . . . .hr.llexceed O.z5%

128

UTS
ksi

80

;;

70

70

10

::

2
70
70

m’s
ksi

40
37.
35

30

30

45

E

37
30
25

—

●

✍✎
✎

0

I

[

I
I
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647

cn’m.ucw. cOwmITION

c. plus ❑m .1
3P,.. N.. c. Si z“ Fe Ni Pb mmed elements

Q- C-591 D(1) Ran. 0. 40-0.8 0.50 0.10 1. 6-2.2 0.10 99.5

;pe. ifi. atio.
{..

xl-c- 591

Form

Rod

Bar
(square)

Et. )

S...,,

wire

(mud.
he=g.r.a
octagonal
*q”are)

Wi r.
:re. tang.
Ubr)

MECMNICAL PROPERTIES

11.v No.
or

Cc.mP, Tawmr

H

H

H

i:rolled

c F,
hvy. ..11.(

H

CF

I
H

CF

Si z

W,dLh

up m 2-1/2

1/2-18

1/.?-18

1/2-18

D.lOO-l. OOO
1..1

D. 100-1.000
[..1.

651

im. )

lhickaeas

3/32-1/4 incl,
=.r 1/4-3/4 i.cl.
O“er 3/4-1.1/2 in.].

Up to 1-1/ 2im1.
Over 1- J/2.2 in.).

1/8-1 i.cl,
Over 1-1.1/2 in.1.

UP ,.1-112

0.010-0.250

0,010.0.250

0.010-0,250

UP ,.0.125 1..1.
0“., O. 125.0.375 incl
*.* 0.375.0.750 in.,

UP ~. 0.750 ilwl.

0.020-O, 100 i.cl.

0.020-0, 100 i.cl,

UTS
k,i

60
55
50

‘1

90
80

80

.!0

55

80

70
60
50

90

50

90

TY:
k.i

zi-
45
40

80
70

80
70

70

30

30

65

60

z

80

40

70

—

ZL

%

T
10
10

8
8

8
8

8

7

2

3

i:
14

5

4

5

—

CHEMICAL COMPOSITION

Sum of named

%... No. c“ Pb F. z. Ni M. Si .Iernent.

QQ-C.591D(11 96.0 min. 0.05 0.8 1.5 0.6 0.1 0.8. 2.0 99.5 min.

kmcmtacu PROPERTIES

Alloy N..
s/:iflc.tion Size (in. )

.r.
Form Cmnp. T,mPer Width

UTS TYS El,
niche,, ksi ksi %

CKJ-C- 591 Rod s Au 40 12 30

l/2H AIL UP t. z i.cl. 55 20 12

H Au UP 1. .? i.cl. 60 40 10

XH M UP t. 1/2 i.cl. 85 6
O“.,l /2-1 ,“.1, 75 z
Over 1-1-1 /2i.cl. 75 ,0 :
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TABLE XXI (Contd.)

651 (Contd.)

Mechanical PROpERTLFS (cont. )

Alloy No,

;POy.~icali..
size ( in. )

.,
Form Comp. Ten,p. r Width

UTS TYS El-

Thi.k.ess k.< !,Si %

m-c-591 Plate
co.,. )

s All All 40 ,2 so

she. t, s All All 40 1.? m
* tr,p, wire

(flat), bar
112H AU All 47 Zo ,2

H Au All 60 35 8

Wire s ml All 40 12 30

118H Al, up m 7/8 i..l, 50-65 20 20

1/4H A, UP t. 7/8 in.1. 60.75 42 ,2

112M All UP to 5/8 incl. 70-85 50 ,0

314H Au up to 1/2 id. 80-95 55 7

H All Up to 7/ 16 ind. 90-110 60 5

spr. All up to 1/4 incl. 100 62 -

663

CHEMICAL COMPOS1TION

c. pl.e ,m of
3P.., No. c. .% Fe Ni Pb named ,,<,”= ”,,

!Q-C-591 D(1) 91.0 min. 2,0- 3.0 0.8 0.6 0.05 99.5

MEctw.rwc.4L prOpertieS

A11oY No,
~o; ificatio. Size (i.. ).,

1-oi-m
UTS TYS EL

Comp, Tetnper Widtl, Thick”.,, ksi k.; %

D* c- 591 Plate s All All 50 15 35

Sheet, .5 All All 50 15 35
.tr,p, d,.
(11.,), bar

1/.?” All All 70 40 ,0

H All All 80 60 5

F.rg$ng. 50 15 30

Shape, s All All 45. I 1. 35,

Notes,

a. When .Pe.if%.tiotherwise..~.ti+t.d.

130
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TABLE XXI (Contd. )

Ccfi
“.,”

CHEMICAL COMFTS1TION

Sum of named
p.s. No. c. Pb Fe z“ Ni Mn Si element,

Q- C-591 D(111 94.8 min. 0.05 0.8 1.5 0.6 1.5 2.8. 3.8 99.5 min.

MECH.WW’AL PROPERTIES

Alloy No.
~cification 0, Size (in. )

UTS TYS EL
Form cor”p. TemPer Width ‘n.ickne. s k. i k. i %

!& c- 591 Rod s 52 15 35

112H . up to z incl. 70 38 17

H up to 1/4 <.<1. 90 55
Over 1/4-1 incl. 90 52 1:
Over 1-1-1/2 incl. 80 45 20

over 1-1/2-3 i.cl. 70 38 20

mate s All All 50 15 35

sheet, s All All 50 15 35
strep,

1/2H AU
wire, ml 70 40 10

(flat) H All AU 80 60 5
b. r

For~i”gs s MI All 50 15 30

shapes s All All 45. 11. 35.

Note ,

a, When SP=cifiwi otherwise negotiated.

661

CHEMICAL COMPOSITION

sp.c. N.. c.
Sumof named

P“ F. M. Si element.

QQ-C-591 D(1) 94.0 min. 0.2 -0.8 0.25 1.5 2,8- 3.5 9.9.5

MECFLANICAL PROPERTIES

Alloy No.

fo~.ificat~..
Size (in. )

or
Form

UTS TYS EL
C.mp. Temper width Thickn.s. k.i k.i %

QQ-C-591 Rod 661 s All AU 3“2 15 35

1/.?H All UP t. 2 incl, 70 38 17

H All UP to 1/4 incl, 90 55 8
Q“., 1/4-1 incl. 90

over 1-1-1/2 incl, 80 :: ;:
me, 1- 1/?-3 incl, 70 38 20

131
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TABLE XXI (Contd.}

670

CHEMICAL COMPOSITION

Total other
1P,., No, c“ Pb Fe s“ z“ A, M. ●l,lnents

X2. B- 728 63.0 -68.0 0.20 2.0- 4.0 0,50 Rem 3.0 -6.0 2. 5-5.0 0.10

I
ME CHAN.m &L. PROPERTIES

Size (in. )

I

Width l’hickm...

AM All

All All

All MI

All

All

Am

675

B
EL(%I

UTS TYS Fi~.h=d
ksi ksi cold Hot

85.45.1020

105 60 7 ,2

115 68 5 10

85 45 10 20

93 50 7 15

100 55 5 15

CHEMICAL COMPOS1TION

Total other

SF. . . N.. c. Pb l=. s. z. Al Mm .1.”,..<,

QQ E.-128 57.0 .60.0 0.20 0.8 .2.0 0. 5.1.5 Rem. 0.25 0.05 .0.5 0.10

I
sp=.ific.ti..
No.

Q* B-728

t

AMY No

.,
F.m camp.

&r, A
red

Rod A

sup,. A

Forgi.ss A

P].,. .4
shee$
strip,

wire

mat)

MEC,

Temper

s

1/2H

H

s

s

s

l/zH

YICAL PROPERTIES

size (in. )
UTS

Width 7h:<kness ksi
J

All 55

Up to 1.000 in.].

0“=, 1,000-2. 500i..l, ;:
0“.. 2.500 65

up t. 1.000 incl.

OJet 1.000 -1.500 iIu1. ~b
0“,. 1.500-2.500 incl. 73

*.. z, 500 68

Am 55

&o

up to 30 i..l. Up t. 0.5 incl.

m’., 30 up t. 0, 5 i.cl, ::

Up to 30 i.cl. up t. 0.5 i“cl. 60

0“., 30 up to 0.5 1..1. 58

All over 0.5 58

132 .,
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%
—

20

13

;;

1:
lZ
16

20

15

.?0
25

18

22
22
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TABLE XXI (Contd. )

692

CHEMICAL COMPO51TION

Total 01

,pe., No. c. Pb Fe Z. Si .amed .Ier”.nts

>-c-591D( II 89.0 -91.0 0.05 0.05 Rem 0,8- 1.5 99.5 min.

MECHANICAL PROPERTIES

Alloy No.

~.cifieatic.n or
Si*. (in, )

U TS

u.. Form Crop.

TVS E;

Tenq. , Width Thickl!e”.. k.i k. i

ICI-C-591 Rod s 40 12 30

l/2H - up ,. ?. ir..L. 55 20 12

H Up t. 2 incl. 60 +0 10

XH - Up to 1/2 irul. 85 55

cm., 1/2-1 iml. 75 45 :

CWr 1-1-1/2 ir.cl. 75 40 8

Plate s All Au 40 12 30

Sx.t, s Au Au 40 12 30

trip,
b,,

112H All All 47 20 12

+ire H All All

(flat)
60 35 8

Wire s ml 40 12 30

118H - up t. 7/8 ir.cl. 50-65 20 20

114H - UP ,. 7/8 incl. 60-15 42 lZ

1/ 2H - UP t. 5/8 i..]. 70.85 50 10

3/ 4H - upw 1/zi.cl. , 80-95 55 7

H UP ,. 7/ 16 i“cl. 90.110 60 5

SP, - Up co 1/4 iml. 100 62 -

736

CHEMICAL COMF’C6ITION

Total other

SP-. No. c. F% F. Za r’+ M. .lmne.t.

CX2-C-585A 0.5- 73.5 1 0.10 0.25 Rem. I 16.5- 19.5 0.50 0.50

MECHANICAL .PROPERTIES

AUOY No.
~o:~tion 0.

Size (i.. )
UTS ;;; y

Form Ccnllp. TemPe r Width I niche. s k.i

I 09-G585

I
PIAtc.

‘1 1 ‘-
1/4H All AU 56-69 - -

sheet,
strip,

11.zii AU u 63-75 - -

b, H All All 73-84 - -

XH AU All 79-90 - -
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TABLE XXI (Contd. )

7A5. .

CHEMICAL COMPOS1TION

Sp=.. No. c. Pb
Total other

Fe z. M M. eklement,

QQ-C-585A 63.5 - 68.5 0.10 0.25 Rem, 9.0. ,,.0 rJ,5u Q,50

QO-C-586B 63.5 66,5 0,05 0.25 Rem 9. 0.,,,0 0. W o, ~~

~-W-321D 63, 5 . 66.5 0,05 0,05 Rem 9.0. ,,.0 c’. 50 0, 50

MECHANICAL PROPERTIES

Alloy No.
SPci fi cation

Si.e ( i., )
.,

F. rm C.nlp. Terrw. er Width
u l’s T1’s EL

Thickness ks i ksi %

OQ- C- 585 Plate 1(4H All 56-73
sheet,
etrlp, l/2H All 67-82

bar H All 80-94

XH All 89.102 -

5P= All 95-108 -

QQ-C- 586 Rod 1/4H All Cver 0.02.0. 050i.cl. ,5.95 - .

( round)

Rod,

( ro””d,

H AU 0“,, O.oz.O. z5ir.cl. ‘90. ,,0 .

0“,, O. 25.0.50 incl. 80.100 . .
hexagmal, Over 0.50. 1.00 ?”51, 75.95 . .
octagonal] m.., 1.00 70.90

Rod, H Au All 75-95 -
(f-w. =..
,..1, )

!2Q-W-321 Wire l/4H Al 0.02-0.250 incl. 73-88

1/2H m, 0.02-0.250 i..,, 88.103 . .

H AU o, 02.0, 250 in.,, 108.123 . .

5P.. AU 0.02-0.0253 1..1, ,30 min. . .

0“,, 0. 0?,53.0,06Z5inc1. 125 min. . .

@=r O.0625-O.125incl. 120 min. -
*.= O. 125-O. 250in.1. L 12 min. - -

. . ..-.

a, Bend propert% ea. Spring temp$r wiro up to O, 250 inch shall withstand Withmt CYacking, being

bent at room temperature through ‘an angle of 120° around a radi”a equal $. the diameter .r

distance between parallel faces Of the wire,

752

CHEMICALCOl,WOSIT1ON

Total other

5P... No. c. Pb Fe zn Ni M. .I.me.ts

QQ-C-5M.4 63.0 - 66.5 0.10 0.25 Rem. 16,5- 19.5 0.50 0, 50

OQ-C-586B 63. o - 66.5 0.05 0.25 Rmn 16.5 - 19.5 0.50 0, 50

QQ-W-321D 63.0 -66.5 0.10 0.?,5 Rem 16.5 . 19,5 0, 50 0.50
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TABLE XXI (Contd.)

752 (Contd.)
1

I

I

I

I‘o

i
I

~o:.ifi..ti..

QO-C- 585

oQ- C- 586

CIQ.W.321

Form

Plate,
sheet,
strip,
bar

Rod

(round)

Rod

(round,
hexagonal,

octagonal)

Bar

peyta ; . .

St?ip,
wire,
(flat)

Wi r.

h

Alloy No.
.,

Cmlp

CHANIC

Tern.. =

1/4H

l/2H

H

XH

s. r

1/4H

H

H

1/4H

l/2H

H

spra

1/4H

1/2H

H

pROPERTIES

Si’”e ( i.. )

Width I Thickness

All

All

All

All

All

All Gver 0,02-0.050 i..l

AU Over 0, 02-0.25 incl.
Over 0, 25-0.50 incl.

~er 0.50-1,00 incl.
&e. 1.00

All AIL

I
All All

All All

All All

757

UTS
ks i

58-72

66-80

78-91

86-98

90-101

60.80

80.100

10-90
65-85
60-80

68-88

58.72

66-80

78-91

90-101

68-84

83-97

97-111

ITS
ks i

CHEMICAL C0MP051T10N

Total other

sPec. ND. c. Ni Pb F. M“ z. elements

QQ-W-321D 63.5 - 66.5 11.0- 13.0 0.05 0.25 0.50 Rem. O.50

MECHANICAL PROPERTIES

Alloy No. Si
*0: c ificatim or

F. rm Cmlp TernP. r Width

QQ-W-321 Wi r= 1/4H All

l/2H Au

H AU

5P.’ Ml

Note :

[in. ) I UTS ‘TYS

‘l%i<knesa k.< ksi

0.02-0.250 incl. 73-88

0.02-0.250 incl. 88-103

0.02-0.250 incl. 108-1z3 -

IELIYO“er 0.0253-0.0625 i“cl 125 mm..
OV.. 0.0625-0. 125i.cl, 120 mm.

c-+er 0.125.0. 250inc1. 112 min.

. . Bend properties, spring temper vz%reup t. O. 250 inch shall withmtand without cracking, being ber.t

at room temperature through an angle .f 120° around a radius equal to the diameter or distance

be~een parallel face. of the wire.

135
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TABLE XXI (Contd. )

762

CHEMICAL GOMPOS1TION

sp=c. N.. c. Ni
Total other

Pb Fe % z“ eieme.,.

QQ, c.585A 57.0 61.0 ,,.0. ,3.5 0.,0 o,~~ ~, so Rem, 0.10

MECHANICAL I= RCFERTES

Alloy No,

~0: .if i.ati 0.
Size (in. )., UTS ‘ITS

Form camp Temper Width Thick..,, ksi ksi

(3Q- c- 585 Plate 1/4H All All
sheet,

65-81

strip,
l/2H A,, All 75.9, -

bar H All All 90-105

XH AU All 101.,14 .

5P r All All 109.122 -

764

EL
%

CHEMICAL GOMPOS1TION

sP=c. No. c.

Total other
Pb Fe z. Ni Mn ele”le.t,

c2Q-C-586B 58,5 : 61.5 0.05 0.25 Rem 16.5- 19.5 0.50 0.50

QQ-W-321D 58.5- 61.5 0.05 0.25 Rem 16.5- 19.5 0.50 0.50

$Ocifi.ati.m

RR-C-586

OQ-W-321

Note :

MECHANICAL PROPERTIES

A11oY No,
Si.e (i.. )

.,

Form

U TS

Camp. Temper width lhicknees k,i

Rod 3 114H All

(round)

Gver 0.02-0.05 iscl, 75-95

+&
Rod 3H All
(round,

hexagonal,

.Ctagmal)

Bar 3H All

(::cy y

Wi m 1[ 4H All

1/ 2H All

H All

spra ml

Cver 0,02.0.25 incl. 90.110

-er O. 25-O, 50 i.cl. 80.100

Cver O. 50.1,00 imcl. 75.95

*,, 1.00 70.90

All .1.. *
1’5-”
I

EEuuJE_.Qvcr 0.0253-0.0625 incl. 125

a. Bend properties. Spring temper wire up to 0.250 inch shall withstand without cracking, bei% bent

at room temperature tbrou@ an ?.r@e .{ lzOO around a ,adi.# equal t. the diameter or distance

between Parallel f.cee d the wire.
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766

CNEMICALCOL4X251TION

Total other

SF.. No. c. Pb Fe z. N, M. .Wm.t.

QQ-C-585A 55.0 - 58.0 0.10 0.z5 u.~. 1,.0- 13.5 Q.50 0.50
1

.

BE
Alloy No.

Sf&ficati.n .,
Form Cmp

QG-C.585 Plate
.h., t,
strip,
E.. r

MECHANICAL PROPERTIES
1 I 1

size (i”. ) UTS TYS E;

T.”,Per W {dth I lli.kne.. k.i ksl

1/4H All AU 65-81 -

l/2H All A,, 75-91

k! AU All 90.,05 - -

XH All AU ,0,.114 -

SP Ail *“ ,09.,22 -

no
CHEMICAL COMPOSITION

Tmal other

W.. W. c“ fi F. z“ Ni Mn el.l”. nt.

IQ-C-585A 53.5- 56.5 0.10 0.25 Rem. 16.5- 19.5 0.50 0.50

1o-c-586B 53.5 -56.5 0.05 0.25 R.m 16.5. ,9.5 0.50 Q. 50

lQ-W-321D 53.5 -56.5 0.10 0.25 R=.”. 16.5. ,9.5 0.50 0.50

MEcHANICAL PROPERTIES

w
I I IXH

SPr

CC-C-586 2 1/4H
:Vmd)

1’ I

F18, Z 1/.
w,,., l/2
.,,,,

:.,
1 1 1

00. w-32 1 I w.,. 1114H

I I I/?n

H

s.,.

width

Au

All
All
All
All

e(k)

IMck,, es.

>-
0“., 0.02.0.05 ,,,.1.

O“er 0.02-0, 25 ir.cl.
~er 0.,5-0.50 in<l.
G., 0,50-1.00 i,ml,
0“., ,,00

AU

All
All
All
Al,

0.02.0.250 ,..1.

0.02-0.250,..1.

0. Oz-o. 250 i..l.

0.0.? -0,0253 1!3.1,
0.0253.0,06251..1.
0.0625.0.250 1“.1.

UTS
iai

69-87

78-95

92-107

102.115

,08.,20

73-95

90.,10
80-100
75.95
70.90

75-95

69-87
78-95
92.107
,08.120

74-93

9Z-11O

1,2.17.8

,30
,25
1.?0

EL
%

—

Not. : n. BeIId properties. Spring temper wire q t. 0, 250 inch shall withste.ud without cra.ckir.g, being bent

..t zoom temperature through an angle of 120° around ● radius equal to the diameter or diet-an..

b.t’weer, parallel face. of the wire.
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792

CHZ,U,CAL COMPOSITION

SPK. No. c.
Total other

Ni 2. element,

QQ-C-586B 5\.0 . 66.5 11. 0.13,0 0. 8.1,4 , 0z5 T —Rem. 0.,0

MECHANICAL PROPER TIES

A1loY No.

~O;ifi.at~o.
size ( in. ‘)

or
F. ,“, Comp ,r. roper W:d,t, Thick.,.,

QQ-c- 586 Rod

(round)

l(<H 0“., 0.02-0.050 i“cl.

I 1
Rod

I 1

H

1“ 1

Over 0.02.0.25 i!wl.

(r..nd, 0.., 0.25.0.50 in.].
hexa~ onal, over 0.50.1.00 !“.1.
.Ctago. al) 0.,, 1.00

794

UTS
k,;

60-80

W?

65-85
60-80

68-88

CHEMICAL COMPOSITION

I (

%... No. z“
T.tal other

Ni Pb Fe M. z. .l. me.,,

k2. c-586B 55,0 66,5 16.5 - 19.5 0.8- 1.2 0.25 0.50 R,,,, 0.50

IQ-w -321D 59.0 - 66,5 16.5- 19.5 0.8. 1.2 0.25 0.50 R.m 0, 50

pif~..ti..

QQ- C- 586

Qo-W-321

1-o mm

Rod
(round)

Rod

(round.
hem.~o”al,
.Ctago. a])

Ba .

Wfr,

MECHANICAL PROPERTIES

A11ov No. I

-+-

.:
Comp. Temper

4 1(4H

4H

4 IH
+

Size ( in, I

Wi#th Thick”.,,

ha, 0,02.0.050 i“cl.

Ch.er 0.02-0.25 incl.
0,,, 0.25-0.50 i“,].

O“. * 0.50-1.00 i.cl.
0“,, 1.00

All

A]] 0, 02.0.250 in.].

u TS
k$i

60-80

80-100
70-90

65-85
60-80

68-88

75-95

‘T

●

❉
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COMPOSITION1l (No CDANumberl

CHEMICAL COMPOSITION

Total other

spe.. No. c. Pb Ni z. s. Fe .1.,”, ”,%

QQ-B-613C 58.5 - 71.5 3.7 1.0 Rem. - 0.50 0.50

QQ-B-626c 58.5. 71.5 3.7 !,0 Rem, 1.50 0.50 0.50

LNICAL PROPERTIES

Nid,h

—

Size (in. )

Th; ckn., s

G- J., 0.020

*,, 0.020

m.., 0,020

tie, 0.020

*.. 0,020

a., 0.020

*., 0.020

All

139

,,,nUTS TYS EL ‘ardnes’
kd ksi 1 % RF RB

. 1: ;;::; :

. . . ,0.65

. . . 57.77

. . . 76-8.

. . . 8>-01

. . . $7.0,

00..0

Downloaded from http://www.everyspec.com



. . . . ..-— ------
MIL-HDBK%98A
I JIJnE1971

TABLE XXII. APPLICATIONS - WROUGHT ALLOYS {cDA]

Nominal
Cmnp.s iti..

Number % Fabricating Char. cteriatics and Typical Applications

01 99.99 c. Excellcnt hot a“d cold Wc.rkabilitfi good f.rge.bility. Fabricated by

coining, c.ppersrni thing, drawing and upset timg, hot forging snd prea sing,
spinning, swaging, stamping. Uses: busbars, bus conductors, wave-

g.ides. hollow conductors, lead-in .wires and anodes for V. C.UIII tubes,
vacuum seals, t.a. si, tor components, glass t. metal .eals, coaxial

c.bleS and co.i~ tubes, klystrons, rnicY.xvave t.b.,, automotive recti.
fiers.

102 99.95c. F.bricati.g cl,ar.ct.risl;cs sm. .S C..DPerN.. IO1. Uees:b.sb.r.,
w?.veguides.

104, 105, 107 99.95 c.(a) Fabricating chara.t. ri.ti. s sm. a. Copper No. 101. Uses: a.to gaskets,
radiators, b.sbars, conductivity wire, contacts, radio parts, w,i”dimgs.
switches, terrnimls, commutator eegrnents; chemical process equipment.

Pri.t,ng r.11., clad mettis. printed circuit fofl.

[09 99.99 Cu, Fabricating characteristic. sme as Copper No. 101. Uses: bushars,
0.010 B b.. conductors, communicatirms cable .Meldi”g, electronic devices,

wav.guides, vacuum and co.ve”tional switchg ear, microwave components,
heat sinks, copper to glass sealing, piwh off tubes, clad metal.

110 99.90 c“,. Fabricating characteristics am. as Copper No. 101. Uses: d.wn-sp..ts,
0.04 0 ~.tters, roofing, gaskets. ant. radiators, busbars, nails. prinl.ing rolls,

r}vets, z-adio parts.

111 99.90 C“, Fabricating characteristics sm. as Copper No. 101. Uses: e1ectrica3
0.04 0, p.~.r tran,mi$si.n where resistance to 8ofte.i.g under overloads is
0.01 Cd desired.

113,114,115, 99.90 c., Fabricating characteristics same a. Copper No. 101. Uses: gaskets,
116 0.04 0, radiators, b.sbars, wi”di”gs, switches. cheinical pr.cess equipment,

Ag (b) clad metals, primed circuit foil.

119, 120, 121 99.9 c.(g) Fabricating characteristics same .8 Copper No. 101. Uses: bwbars,
electrical conductors, tubular bus. and applications requiring we3dir!g m
bra. i”g.

122 99.90 c% Fabricating characteristics same as COpper No. 101. Uses: g.. and heater
0.02 P lines; OS burner tub,n~; plumbing pipe amd tubing; cmule”ser, evaporator

and heat exchanger, dairy and distiller tubing, steam and water lines.
air, gasoline and hyd. aulic lines.

125, 127, 128, 99, 88 C.(d) Fabricating cha?acteris tica same as Cq.per N.. 101. Uses: same a.
129, 130 COPPer No. 101.

142 99.4 c% Fabricating characteristics same as Capper N.. 101. Uses: Plates for
0.3 As, l.c.m.tive fireb..e,, stayb.its, heat mc.banger and .omdemer tube..
0.02 P

145 99.5 cu. Fabricating ch?-racteri%tim same as Copper No. 101. Uses: forgings w?S
O. 50 T., screw machine product. and parts req.irimg high co”d.ctivity, extensive
0.008 P machinin~, .orro.irm reei.tance, copper color; . . a combination of

these; e1ectrica3 connectors, motor and switch parts, plumbing fittings,
soldering coppers, welding torch tip., tr.mister baa.. and. furnace
brazed .rti.lee.
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TABLE XXII (Contd.)

Nomina2

Composition
Number % Fabricating Characteri.tics and Typical .4pF.licati.rm

147 99.6 Cu, Fabricating charact. ri.tics same as capper No. 101. u...: screw
0.40 s machine products and parts requiring high conductivity, extensive

machining, corro aim reai.tance, copper color, or a combination of
theme; e1ectrica2 connector., motor and mvitch component., plumbing
fitting., cold headed and machined parts, cold forgings, furnace brazed
artic2 es, screws, soldering coppers, rivet. and welding torch tip..

150 99.8 Cu, Fabricating characteristic came an C.appe= No. 101. Uses: switches,
0.15 z, high ternperahue circuit hreakerm; cmmnuta.t.re, stud bases for power

transmitter., rectifier% .scldering -welding tips.

162 99.0 C% Exm22er.t c.azd w.arkabi2ity; good hot f.rmabi2ity. Use.: tro22ey wire,
1.0 cd heating pad, electric -blacket element., spring contact% rai2bande, high-

#tr.sngth Cranmni. si.n lines, c.nnect.ars, cable wrap, switch gear
components and wav.g tide cavitie *.

165 98.6 cw Fabricating characteristics a-e .8 C.pper A220y N.. 162. Uses:
0.8 C.% electrical eprings and cm.tacts, tr022ey wir$, clips, flat cable,
0.6.%, resi.tan.e welding electrode..

172 99.5 cu. Exc.lzant hot w.rkabi2ity. Cmn?ncm2y fabricated by blanking, drawing,
1.9 Be, forming and bending, turnfng, dri21ing, tapping. Uses: bellow% b.mrdm
0.20 co tubing, diaphra~nw, fum C2ips, fastene r., hack washers, eprfnga,

switch parts, r.fl pin., .a2ves, welding equipment.

182 99.5 c% Gocd hot and co2d workability. Use.: resistance-welding electrode tips
0.9 c. and wheel., circuit breaker parts, cable cmne.t. rs, partB for

electronic device..

187 99.0 c% Gocd cold w.rkabizitm poor hot f.rnmbizity. u...: connector., motor
1.0 Pb and switch parts, mcrew machine parts requiring high cond.cti.ity.

190 98.7 CU, Fabricating ch.racterietics same as Copper N.. 101. Uses: spring%
1.1 Ni, clip., e1ectrica2 connector., power tube and electron tube Comp.ammts,
0.25 P hfgb-etr$r,gth electrical COaduct.r% bolt., nafz% screws, cotter pim,

and parts requiring some combination of high atremgth, high electrical
.r thema2 cmductivity, high resistance t. fatigue and creep, and gmd
wmkabflity.

194 97.5 cu. Fa.bricatfr.g cbe.racteriatic. sm. as Copper No. 101. Uses: circuit
2.4 Fe, breaker components, contact epringa, electrical clamps, electrical
0.13 Zn, springs, electrical terrnfna2e, flexible hose, fuse clip., gasket% gift
0.03 P ho220w ware, p2ug contact., rivet., ad welded condenser tube..

210 95.0 CU, Exce22en,t co2d u-arkabflity, good hot w.rkabflity for blanking, mining,
5.0 z. drawfng, piercfng and punchfng, shearing, spioning, squeezing and

*wagiug, sttiping, Use,: coin., medals, buzl.t jacket., fuse cap%

pr~er.. pl~.=% jewelry base for gold P2=te.

220 90.0 Cu, Fabricating characteristics same as tipper AZ@ N.. 210, plm heading
10.0 Zn and upsetting, razz threading and kmirlfng, hot forging and pressing.

Uses: etching bronze, gri22w.ark, screen cloth, weatherstripping, lip-
stick cases, compacts. marine hardware, scre+s, “rivets.

226 87.5 CU, Fabricating characteristic same a. copper Alf.y N.. 210, P1.B head-
12.5 2. ing and upsettfng, rcd2 threading and k..rling. Uses: angles, channels.

chain, fasteners, costume jewelry, lipstick cases, compacts, base for
gold plate.
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I

Nominal
Ccrnpo*ition

Numb eL- % Fabricating Characteristics and Typica2 Application,

230 85.0 C!A Fabricating ch.racte, istic. .ame as tipper Ally No. 226, U.e.:
15.0 Zn weatherstripping, conduit, sockets, fasteners, fire extinguishers, corL-

demer and heat exchanger tubing, plumbing pipe, radiator cores.

240 80.0 C* Excellent cold workability. Fabricating chaa’acteristics same a. copper
20.0 z. Alloy No. 226. use.: battery caps, ball. vm, m.sicaJ in. trvrner.te,

.l. ck di~s, PUMP lines, flexible ho...

260 70.0 Cu, Excellent cold workability. Fabricating characteristic .me .8 Copper

30.0 Z“ .4U.y No. 226, except f.. coining, r.]] th. eading, and knurling. Uses:
radiator cores and tanks, fla~hlight shell., Imp fixtures, fa,. teners,
locks, hinge,, ammunition c.amponer.tn, plumbing accessories, pins,
rivet,.

268, 270 65.0 Cu, Excellent cold workability. Fabricating eharacteri. tics same as Copper
35.0 z“ .4110y No. 226. Uses, Same a. CoPPar A21oY No. 26o ,xcePt Sot .,..3 for

ammunition.

280 60.0 Cu, Excellent b.: 1ormabi3ity and forgeability for blanking, forming and
40.0 Z. bending, hot forging and pressing, hot heading and npsetting, ~hearfng.

Uses: architectural, large nuts and bolts, brazingrod, condenser
plates, condenser, evaporator and heat ccxchznger tubing, hot forging e:

314 89.0 CU, Excellent machinability. Uses: screws, machine part., pickling
1.75 Pb, crate..
9.25 Zn

—.

316 89. OC% Gocd cold workability; poor hot fm’mabflity. U-es: electrical mnnect.ms,
1.9 Pb, fa. tener% hardware, nuts, ecrmm, screw machim part*.
1.0 Ni,
8.1 Z.

330 66.0 Cu, Combines g.cd machimbility and excdlerd cold vmrkabflity. Fabricated
0.5 Pb, by forming and bending, machining, piercing and punching. Uaee: pup
33.5 z. and power cylindero and liners, ammunition primers, plumbfng . . . . . .

s.ries.

332 66.0 Cu, Excellent machinability. Fabricated by piercing, punching and machining.
1.6 Pb, Uses: general purpose screw machine parts.
32.4 z.

335 65. o C% Similar to Copper Alloy N.. 332. Commonly fabricated by ManIcing,
0.5 Pb, dra..vfng, machining, piercing and punching, stmping. U@es: butts,
34.5 Zn hinge., watch backs.

340 65.0 Ill, Similar m Copper Alloy No. 335, Fabricated by blanking, heading and
1.0 Pb, .pmetting. machining, piercing and punchii, roll threading and kmmling,
34.0 2. stamping. Uses: butts, gear., nuts, rivets, screws, dia2s, engraving,

instrument plates.

342, 353 65.0 CIA Fabricating chmacterimtics earn. as Copper AHOY No. 340. Uaec.: clock
2.0 Pb, plate. and nut., clock and watch backs, gears, wheels and channel
33.0 Zn plate

350 62.5 cu, Fair cold workability; poor hot formability, US.,: b.s?riag cagee, book
1.1 Ph. dies, clock plate~, engra.in# plate., gears, hinge., ho.. c..plfng.,
36.4 Zn keys, lock part., lock tumbler., meter parts, nut,, sink mtre.fnera,

strike plates, tempzateq typ characte r., washa. c, wear plates.
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Nominal
Composition

Numb er % Fabricating Characteristic. and Typical Applications

356 63.0 Cu. Excellent machinability. Fabricated by blankir.g, machining, pierc in!
2.5 Pb, and punching, stamping. Uses: same as Copper All.ay No. 342 and 35
34.5 z.

360 61.5 CU, Exc’ell.?r.t machinability. Fabricated by machining, roll threading am
3.0 Pb, knurling. Uses: gears, pinions, automatic high speed screw machin
35.5 z. Part..

365 to368 60.0 GA Cmnbimes good machinability with excellent hot formability. use.:
0.6 Pb, conden. er tube plate,.
39.4 2.

370 60.0 CU, Fabricating characteristics similar m Copper Alloy N.. 365 t. 368.
1.0 Pb, Uses: automatic ecrew machine parts.
39.0 Z“

377 59.0 m, Eccellent hot workability. Fabricated by headir.g and upsetting, hot
2.0 Pb, forgi.~ and pressing, hot heading and upsetting, machining. Uses:
39.0 z. forgings and pressing. of all kinds.

385 57.0 Cu, Excellent machinability and hot workability. Fabricated by hot forgin,
3.0 Pb, and pressing, forming, bending and machining. Uses: architectural
40.0 Z. extrusions, store fronts, thresholds, trim, butts, hi.ges, lock bodie

and forgings.

411 90.0 Cu, Excellent cold works.bilit~ g..d hot formability.
0.5 S.,
9.5 z.

413 90.0 CU, Excellent cold workability; good hot formability. Uses: plater bar for
1.0 s., jeW.lry product,, flat ,pri.gs for ele.t.i.~ switcbgea,.
9.0 Z.

422 87.0 c., Excellent cold ‘workability, fair hot formability.
1.0 s%
12.0 z.

425 88.5 CU, Excellent cold v+. rkabilitw g..d hot formability. US..: electrical
2.0 s., switc h.. and springs, fuse and pen clips, weather .trippir.g.
0.20 P,
9.3 z.

443, 444,445 71.0 Cu, Excellent c.ld workability for f.rmins and bending. Uses: condenser,
28.0 Z., evaporator and heat exchanger tubing, condemer tubing plates, distfl,
1.0s. tubing, ferrules.

464 t. 4b7 60.0 Cu, Excellent hot workability and hot f.zge ability. Fabricated by blanking
39,25 Z“, drawing, bending, beading and !qaetting, hot forging, preaaing. Uee.
0.75 SII aircraft tumbuckle barrels, ball,, bolts, marine hardware, nuts,

PrOP.ller abaft% rivet% .~ve stems, condenserplate,, v+.ldi”grod

485 60.0 Cu, C.mbineeexcellentb.t fo,geability andmachinability.Fabricatedby
1.75Pb, hot forging andpmsei.g, machining.Ueee:marine hardware, Bcrew
37.5 Zn, machine parts, valve stems.
0.75 s“

505 98.75 C., Excellent cold workabilitfl good hot formability. Fabricated by blanki
1.25 s“ bending, beading and upnettimg, ehearir,g and owagi.g. U...: electric!
trace P cmtact e., flexible b.,., pole-line hardware.

w
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Nominal
Cmnpositim

Number % Fabricating Characteristics and Typical ..ipplicatio.s

510 95.0 G, Excellent cold workability. Fabricated by blanking, drawing, bending,
5.0 S., heading and upsetting, roll threading and knurling, shearing, “tamping.
trace P Uses: bellows, b.urdon tubing, clutch di. c*, cotter pins, diaphragm%

faeter.er~, lock washers, wipe brushes, chemical hardware, textile
machinery, welding rod.

521 92. o GA Good cold workability for blanking, drawing, forming and bending,
8.0 S., shearing, stampir.g. Use,: generally for more severe eer.ice condition.
trace P than COPPer Alloy No. 510.

524 90.0 Cu. Good cold workability for blanking, forming and bending, shearing.
10.0 s., Uses: heavy bars and plates for severe c.rnpresoioq bridge and
trace P expansion plates and fittings, articles requiring good .prir.g qualitie s,,

resiliency, fatigue reei. tance, good wear and corrosion resistance.

544 88.0 Cu, ~cellemt machinability; good cold workability. Fabricated by blanking,
4.0 Pb, drawing, bending, machining, shearing, stamping. Uses: bearing.,
4.0 z“, bushir.gs, gears, pinions, shafts, thrust wa, here, valve part..
4.0 s.

—.

608 95.0 Cu, G.cd cold Workabilitfi fair hot fc.mobility. uses: condenser, evaporator
5.OAl and heat exchanger tubes, distiller tubes, ferrules.

614 91.0 cu. Fabricated by blanking, drawing, forming aad bending, beading and
7.0 .41, roll threi.ding. Uses: nuts, bolts, stringer. and threaded members,
2.0 Fe corrosion resistant vessele and tanks, structural components, machine

parts and members, condenser tubing ar.d pipe, protective shcatbir.g and
fastening, mixing troughs and blending chambers.

638 99.5 Cu, Excellent cold workability and hot formability. Uses: springs, switch
2.8.41, 1.8Si, Part,. CO.tact., relay springs, glass sealing and porcelain enameling.
0.40 CO

651 98.5 cu. Excellent hot and cold workability. Fabricated by forming and bending,
1.5 Si heading and upsetting, hot forging and pre$.i.g, roll threading and

knurling, squeezing a.d swa.ging. use.: hydraulic press... lines,
anchor screw% bolts, cable clamps, cap screws, machi.e screws,
machine hardware, rots, pale-line hardware, rivets, U-bolts,
electrical conduits, heat exckanger tubing, welding rod.

655 97.0 c., Excellent hot and cold workability. Fabricated by blanking, drawing,
3.0 Si forming and bending, heading and upsetting, hot forging and pressing,

..11 threadi.g and kn.rling, shearing, eq.ee zing and .wagi.g. U6e S:
*inilar t. Copper Alloy N.. 651 including propeller shaft..

675 58.5 cu. Excellent hot wc.rk=bility. Fabricated by hot forging and pres sing, hot
1.4 Fe, beading a.d upsetting. Uses: clutch disc., pump rods, shafting, ball.,
39.0 ZrA valve sterns and bodies.
1.0 s.,
O.lm

687 77.5 Cu, Excellent cold workability for fo~rning and bending. Use.: condenser,
20.5 z., evap. iat.ar and heat exchanger tubing, c..de.ser tubing plate., distfiler
2.0 Al, O.1 As tubing, ferrules.

106 88.7 cu. Good hot and cold work.bi3ity. Fabricated by forming and bending,
1.3 Fe, welding, Use.: condensers, condenser plates, distiller tubing, evaporator
10.0 Ni and heat exchanger tubing, ferrules, salt water piping.
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Nominal
Compo.iti.n

Number % Fabricating Characteristics and Typical Applications

715 70.0 cu. Similar to Copper Alloy No. 706.
30.0 Ni

725 88.2 C* Excellent cold and hot forrnabilitfi fabricated by blanking, bending,
9.5 Ni, heading and upsetting, shearing, and swagirug. Uses : relays, switc he,,
2.3 Si, and connectors.

745 65.0 C% Excellent cold workability. Fabricated by blanking, drawing, etching,
25.0 ZrI, forming and bending, heading and upsetting, roll threading -“d ktumling,
10.0 Ni @hearing, #pinning, squeezing and mvaging. Use. : rivets, screws, slide

faetenexs, optical parts, etching stock,. hollow ware, nameplates,
~laters, bars.

752 65.0 Cu, Fabricating char. cterietics eirnilar m Copper .4110y No. 745. Uses:

17.0 Zn, rivets, #crewe, table flatware, truss wire, zippers, bows, camera

18.0 Ni Pa~t% C... b.xs, temple% base for .ilver plate. costume jewelry,
etching stock, hollow ware, nameplates, radio dial..

754 65.0 C“, Fabricating characteristics similar m Copper .4110y No. 745. Uses:
20.0 Zn, camera parts, .ptical equipment, etching .tock, jewelry.
15.0 Ni

757 65.0 Cu, Fabricating characteristics si”ilar m COpper Alloy No. 745. Uses:
23.0 20, slide fasteners, camera parts, Optical parts, etching stock, a.m. -
12.0 Ni plate..

770 55.0 C% Coed cold workability. Fabricated by blanking, fermi.g am! bending,
27.0 Zn, and shearir.g. use.: .ptical goods, springs and resistance wire.
18.0 Ni

Notes :

a. COPP. F No. 104: 8 oz[ton h; No, 105, 10 . . /,0.; No, 107, 25 OZ/tOn.

b. Copper No, 113: 8 0.[1.. ~; No, 114, 10 OZ/tOn; No. 115, 16 ../,.., No. 116, 25 ../,...

e. Copper .N_o;_l;-E;-N;. 120, 0.008 P. CoPPer No. 121, 0.008 P and 4 OZ/tOn .4g.

d. Copper No. 127: 8 oz[tcm Ag; No. 12.9, 10 oz/tor,; No. 129, 16 oz/ton, No. 130, 25 ../,..,

Custodians: Preparing Activity:
Army-MR Army-MR
Navy-AS
Air Force-84 Project No. 9500-0026

Review Activities:
DSA-IS

*U.S. GOVERNMENTPRINTINGOFFICE:w7z-7M.910( 419

145 .’”

Downloaded from http://www.everyspec.com


