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WROUGHT COPPER AND COPPER ALLOYS

1. Scope—Thii standard? describes the chemical, mechanical, and dimensional requirements|for a wide range
of wrought copper and copper alloys used in the automotive and related industries.

1.1 Wrought forms covered by this standard include sheet, strip, bar, plate, rod, wire, tube, and shapes; however,
form requireq must be specified by purchaser.

2. References

2.1 Applicable Publications—The following publications form a part of.this specification to thg extent specified
herein.

2.1.1 ASTM PugLICATIONS—AVvailable from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM BR48—Specification for General Requirements'for Wrought Copper and Copper-Alloy Plate, Sheet,
Strip} and Rolled Bar

ASTM BR49—Specificaiton for General Requirements for Wrought Copper and Copper-Alloy Rod, Bar,
and Bhapes

ASTM BR50—Specification for General\Requirements for Wrought Copper-Alloy Wire

ASTM BR51—Specification for Genetal-Requirements for Wrougth Copper-Alloy Wire

3. Chemical anld Mechanical Properties—The chemical composition of products identified by the UNS
designations|shall conform to the-limits shown in Table 1. Mechanical properties shall conforfn to limits shown
in Table 2A (metric(si) units) of 2B (customary units).

3.1 Products shall be of ufiform quality and free from defects (such as desegregation, pipes, nonmetallic
inclusions, cfacks, seams, laps, buckles, and die or roll marks) detrimental to their appeatance, fabrication
and/or perfollmance, i service.

3.2 Both inside gnd outside surfaces of tubing shall be clean and smooth.

3.3 Forgings shall not be brazed, soldered, welded, or ground to hide defects or to salvage defective products,
unles specifically approved by the purchaser.

1. If none of the alloys listed herein include the characteristics required for a particular application, users are encouraged to consider alloy spec-

ifications listed in CDA Publication “Standards Handbook for Copper Alloy Wrought Mill Products,” published by the Copper Development Asso-
ciation, 405 Lexington Avenue, New York, NY 10017, before creating specifications of their own.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely

voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

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

QUESTIONS REGARDING THIS DOCUMENT: (412) 772-8512 FAX: (412) 776-0243
TO PLACE A DOCUMENT ORDER,; (412) 776-4970 FAX: (412) 776-0790
SAE WEB ADDRESS http://lwww.sae.org

Copyright 1997 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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3.4

Necessary brazes in soft annealed copper wire shall be in accordance with best commercial practice.

Testing—Unless otherwise specified all properties stated herein are based on latest methods of test published
in the ASTM Standards.

Dimensional Tolerances—Standard forms of products identified by the UNS designations shall conform to
the dimensions specified by the purchaser, within the tolerance limits shown in Tables 4 - 11, the “key” for
which is Table 3, “Index to Standard Product Tolerance Tables.” Specified dimensions not covered by these
tables shall be within the tolerance limits shown in ASTM B248 (plate, sheet, strip, and rolled bar), ATM B249
(rod, bar, and shapes), ASTM B250 (wire), and ASTM B251 (pipe and tube). (Note: the terms “refractory” and
“nonrefractory” used in Table 3 are common in the copper industry, the first applying to alloys which, because
of their hardness on abrasiveness, require dimensional tolerances greater than those established for
nonrefractory alloys.)
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TABLE 1—CHEMICAL COMPOSITIONS OF WROUGHT COPPER ALLOYS 2

% by Weight, Maximum (Except where otherwise noted)

Copper
Alloy
UNS No.* [T} Fe In Pb Sn Mn Ni Al Si P Be Other Named Elements
C10200¢ 99.9 min — — — — — —_ —_ - — —_ -
C11000° 99.9 min —_ — — — — —_ —_ —_ — — —_
c11o0e 99.9 min — — — — — — — — - — See MNote d
C11300¢¢ | 99.9 mint — — — — — — — — — — Ag, 027 min (8)*
C11400° 99.9 minf — — —_ — —_ —_ —_ — — — Ag, .034 min (10)5
C11500°* 99.9| min? —_ _ — — —_ — — —_ —_ —_ Af, 054 min (16)%
C11600°* 99.9| min® — —_ — —_ —_ — — - — — Af, 085 min (25)¢
€12000 99.9| min — —_ —_ —_ —_ —_ —_ —_ .004-.012 -— —_
C12200* 99.9| min -— —_ —_ —_ —_ - —_ — .015-040 — —
C14500! 99.9|min! —_ — — — — — — — 0040728 — Te, .40-.80
C14700 99.9| min' — —_ _— —_ —_ — — - d — —_ 5, .2-5
C15000 99.8|min — —_ — — — — — — ) — — r, 1020
€16200 99.8|min .02 — — — — — — N\ — — Cd, .7-1.2
C17000 99.5|min™ Note — — — — Note n —= — — 1.6-1.8 Co®
C17200 99.5|minm Note — — — — Note n — — — 1.8-2.0 Con
C17500 99.5|min™ 10 — — — — — — — — .40-70 Co, 2.4-27
C17600 99.5|min™ - - — — - = — - - .25-.50 C:é‘ 1;_-‘1..17
As, .005
18400 99.8min® 15 70 — — — — — 10 .05 - c"u}‘%_sl *
Ca, .005
€18700 99.9 |min® —_ —_ 8-1.5 — — — —_ — — — —
C19200 98.7 |min 8-, - — — — — — — 01-.04 — —_
C21000 94.0496.0 .05 rem 05 — — — — —_ — — —_
€22000 89.0491.0 05 rem .05 —_ — —_ — — — — —
€23000 84.0486.07 .05 rem .05» — — — — — — — —
C24000 78.5481.5 05 rem 05 — — — — — — — —_
C246000 68.5471.5 05 rem .07 — — — — — — —_ —
C26800 64.0448.5 05 rem a5 —_ —_ — —_ —_ — — —
C27000 63.0468.5 .07 rem .10 — — — — — — —_ —
33000 65.0448 0 a7 ram 20 83 .
€33100 65.0-68.0 06 rem 70-1.2 — —_ — —_ —_ — - —
C34200 76;5—665 10 rem 1 :5—2.5 — — — —_ —_ — i —_ 7 —_
34500 62.0-64.0 0 rem 1.5-28 — — — —_ —_ — ‘ _—
C35000 59.0-64.07 .10 rem 8-1.4 —_— —_ — —_ —_ — — -—
C36000 60.0-63.0 35 rem 2.5-37 — — — —_ —_ —_ —_ —
€3ar700 58.0-62.0 .30 rem 1.5-2.5 — — — — — — — _—
C46400 59.0-62.0 10 rem .20 ‘ .50-1.0 — —_ —_ —_ —_ — —
C46500 59.0-62.0 10 rem .20 I .50-1.0 —_ —_ _ —_ —_ —_ As, .02-.10
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ed. TABLE 1—CHEMICAL COMPOSITIONS OF WROUGHT COPPER ALLOYS® (CONTINUED)

% by Waeight, Maximum (Except where otherwise noted)
Copper Ni
Alloy (incl.

UNS No.® Cu Fe In Pb Sn Mn Co) Al Si P Be Other Named Elements
C46600 59.0-62.0 .10 rem .20 .50-1.0 — — —_ — — — Sb, .02-.10
C46700 59.0-62.0 .10 rem .20 .50-1.0 _ — —_ — 0.2-.10 —_ —
C51000 99.5 min® .10 .30 .05 4.2-5.8 — — —_ —_ .03-.35 —_ _
C51100 99.5 min® .10 .30 .05 3.5-4.9 —_ — — —_ .03-35 _ —_
€52100 99.5 i LY 4y 05 7.0-9.0 — — —_ — .03-.35 —_ b
C52400 99.5|min® .10 .20 .05 9.0-11.0 _ —_ —_ — .03-35 — —_
C54400 99.5 |mint .10 1.5-4.5 3.5-4.5 3.5-4.5 — — — — .01-.50 = —_
C60800 88.8492.51 .10 —_ .10 — —_ — 5.0-6.5 — — — As, .2-35
C61300 88.5491.5¢ 2.0-3.0 .05 .01 — 15 _— 6.0-7.5 —_ 015 —_ See Note v
C61400 88.0492.5¢ 1.5-3.5 .20 .10 — 1.0 — 6.0-8.0 — 015 —_ —
C61800 86.9491.0f .50-1.5 .02 .02 — _ — 8.5-11.0 .10 —_ — —
C62300 82.2-189.5¢ 2.0-4.0 — — .60 .50 1.0 8.5-11.0 W25 —_ —_ —_
C62400 82.8-188.01 2.0-4.5 — — .20 .30 —_ 10.0-11.5 .25 — —_ —_
C63000 78.0-B5.01 2.0-4.0 .30 - .20 1.5 4.0-5.5 9.0-11.0 .25 _ _ —_
C64200 88.2-p2.2¢ .30 .50 .05 .20 .10 .25 6.3-7.6 1.5-2.2 —_ - As, .15
C65500 rem’ .8 1.5 .05 _ .50-1.3 .60 —_ 2.8-3.8 — —_ —
C67000 63.0-58.0 2.0-4.0 rem .20 .50 2,5-5.0 — 3.0-6.0 —_ —_ - _
C67300 58.0-$3.0 .50 rem .4-3.0 .30 2.0-3.5 25 .25 .50-1.5 —_ —_ —
C67400 57.0-$0.0 .35 rem .50 .30 20-3.5 .25 .50-2.0 .50-1.5 — —_ —
C67500 57.0-$0.0 .8-2.0 rem .20 .50-1,5 .05-.50 — .25 — — — _
C70600 99.5 fin® 1.0-1.8 1.0v .05v — 1.0 9.0-11.0 — _ —_ — See Note u
C71000 99.5 min® 1.0 1.0 .05 _— 1.0 19.0-23.0 —_ —_ —_ —_ —_
C71500 99.5 in® .40-.70 1.0¢ .05y —_ 1.0 29.0-33.0 —_ - — — See Note u
C75200 63.0-48.5 .25 rem .10 —_ .50 16.5-19.5 — —_ —_ _ —_
C77000 53.5-36.5 .25 rem 10 — .50 16.5-19.5 —_ —_— —_ _ —_
* These specification fimits do not preclide thé possible p of other d el I This includes Cu + Ag + Te.

However, analysis shall regularly be made-only for the minor elements listed in the table, ¢{ ¥ Other deoxidizers may be used as agreed upon, in which case P need not be present.

plus all major elements dxcept one. The maior el which is not analyzed shall be d ined ! This includes Cu +Ag + S.

by difference between the sum of those elements analyzed and 100%. By agreement between ™ The value of Cu is exclusive of Ag.

manufacturer and purchaser, lysi€ may be required and limits blished for el $< PNi+ Co, 0.20% min.

not specified. Ni + Fe, + Co, 0.6% max.
® Unified Numbering [System, \For cross reference to SAE, Former SAE, ASTM, and Former © This includes copper plus elements with specified limits. Copper afloy UNS Nos. C70600 ed.

Trade Names, see SAE|J461. LA - 5% min. Specific limits
¢ These are high conducfivity coppers which have in the led dition a are defined as any numerical values, whether maximum only, minimum only or ranges.

conductivity of 100% IACS. ° For pipe and tube, the Cu limit may be 83.0% minimum and the Pb 0.06% max.
4 Small amounts of Cd or other elements may be added by ag to imp ¢ 9 For tube over 5 in O.D., the Pb may be less than 0.20%.

to softening at elevated temperatures.  Copper 61.0% min for rod.

8 This includes Cu + Sn + P.
¢ This includes Cu + Sn + P + Pb + Zn.

£ Figures in parentheses are troy ounces per avoirdupois ton. “ When the product is for welding applications and so specified by the purchaser, Zn shall

b This includes Oxygen-Free Copper which contains P in an amount agreed upon, be 0.50% max, Pb 0.02% max, P 0.02% max, S 0.02% max, and C 0.05% max,

! This includes Oxygen-Free Tellurium Bearing Copper which contains P in an amount agreed ¥ When the product is for welding applications and so specified by the purchaser, Cr, Cd, ed.
pon. and Zr shall each be 0.05% max.

¢ This includes Low Resistance Lake Copper and Electrolytic Copper.
! This includes Cu + Ag.
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ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS

Metric (S1) Units

Yield Elongation,
Tensile Strength, Min %<
Coppar Size Section, Strength, Min MPg Grain Size,
Copper mm MPa In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness
UNS No.= Fform Temper Over/Thry Min Max | Under Load of Specimen Min Max Min Max Min Max
RFb R30T®
Soft Anneal — — — — — — 65 — — Note a —
Deep-Draw-
€10200 ing Anneal — — — — — 30 75 [ —_ Note a | 0.050
C€11000 !
c1ioo Light Cold i
C11300 | Plote,|Sheet, | Rolled - 20 w5 — - 40 | 82 0 — - -
C11400 Strip, fond
11500 | Ralled Bar 1/2 Hardr — 225 | 315 — — 77 | 0 a3l 57 — -
r — — — . p—
€12000 - Hard 285 360 86 93 54 62
C12200
Spring® — 345 400 —_ — bl 97 60 &6 —
Extra Spring” — 360 —_ —_ — 9?2 — 61 —_ _ —_
Hot Rolled — 205 260 —_ — — 75 — 41 —_ —
Hot Rolled
and Annealed — 2058 260 — —_ — 65 — N — —
Type B Mati® Type/BY Type Asv
Soft Anneal All Sizes™ —_ 255 - 25 — 65 — — —_
—/6.5% 345 - - — 68 95 — — —
10200 | Red 6.5/9.57 ao | — — 10 68 | 95 | — | — — —
12000 3 Sk 9.5/25 275 - — 12 68 95 — - - —
Ciaz00 | TR 25/507 240 | — — 15 68 95 — — — —
Hord 50/75" 230 _ — 15 68 95 — —_ —_ —
o 4.8/9.5% 290 — o 12 68 95 — —_ —_— -
9.5/13* 275 — — 12 68 95 — — — —_
13/50* 230 — — 15 68 95 —_ —_ — —
50/100% 220 _— el 15 68 5 _ —_ — —_
All Sizes¥ 220 - — 15 — —_ —_ — —_ —_
oD Wall In 50 mm RISTY
§ | All Sizes 0.4/0.9 — —_ —_ 40° _— — — 60 .040 —
Soft Anned All Sizes | 0.9/— ~ | = - — — | s | — | = 040 | —
Light A | All Sizes 0.4/0.9 - = — _ _ _— 465 — 0.040
€10200 ight Annea All Sizes | 0.9/— - = - — — | 55| — — - 0.040
C12000 Tube 1
C€12200 ! R30T4
Light Drawn AllSizes All Sizes 250 325 —_— — — — 30 60 — —
Droawn All Sizes All Sizes 250 — — — — — 30 — — _
Hard Drawn —725 0.5/3.0 310 — — — — — 55 —_ — —
25/50 0.4/4.5 310 — — — — — 55 _— — —_—
50/100 1.5/6.5 310 -— — — — — 55 — — —_
Size Section, mm In 250 mm RF® R30T®
Over/Thry
€10200 Wire Annealed 0.08/0.25 — — — 15 — — — — — —
C11000 0.25/0.50 —_ —_— — 20 — — -— —_ — —_—
0.50/2.5 — — — 25 — —_ —_ —_ — —_
2.5/7.5 — — — 30 — — —_ —_ — —_
2.5/12 = — = a5 — — — — — -
In 4 X Dia
1.6/6.5 260 —_ 205 8 — — — — — —
1/2Hard? O e - -
C14500 Rod 6.5/65 260 — 205 12 —
1.6/6.5 330 — 275 4 — —_ —
Hard 6.5/30 305 — 260 8 — — — — — —
30/50 275 — 240 8 — — — — —_ —
1.6/6.5 205 8 — — — — — —
1/2 Hard! 6.5/65 — 205 12 - =] -1 = - -
C14700 | Rod 1.6/6.5 — 275 4 — — — — - =
Hord® 6.5/30 — 260 8 — —_ —_ — —_ —_
30/50 — 240 8 — — —_ —_ —_ P
€15000 ‘ Round Rod
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ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Metric (S} Units

Yield
Copper Tensile Strength,
or Size Section, Strength, Min MPa Elongation, Grain Size,
Copper mm MPa Min %< Hardness mm
Alloy 0.5% Ext
JNS No.e* Form Temper Over/Thru Min Maoax | Under Load in 50 mm Min Max Min Max Min Max
Typs B Mativ RB R30T®
f —/25 a5 — — 20 85 — — — — —
Round Rod Drawn ~25/50 3|0 ! — —_ 25 60 —_ = — — —
50/75 345 1 — —_ 25 55 _— - — — —_
C16200 | squarf;
Rectapgular D —/25 415 —_ —_ 20 55 —_ —_ — —_ —_
and Hex rawn 25/— 345 — — 20 50 — — — — -
Rod and Bar
. —/25 415 — — 20 55 — — —_ —_ -
Forging As Forged 25/— 345 _ _ 25 55 — @ — — —
Elec Heat
Cond Treat
0.2% % IACS | hat
Offsel n 50 mm= RBea R30TPa Min 315°C
A Soft! All Sizes 415 540 — 35 45 78 46 67 17 —
1/4 Hard! All Sizes 515 605 —_ 10 68 90 62 75 16 —
1/2 Hard! All Sizes 585 690 —_ 5 88 96 74 79 15 —_
Hard! All Sizes 490 825 — 2 96 102 79 * B3 15 —_
RCon R3ION P9
T
ATY All Sizes 1035 _ 885 3 33 — 53 | — 22 3
174 HTY All Sizes 1100 —_— 930 2.5 35 —_ 55 _ 22 2
C17000 Strip 1/2 HT¥ All Sizes 1170 — 1000 1 37 _ 56 —_ 22 2
HTY All Sizes 1240 —_ 107Q 1 39 — 59 — 22 2
. 485 min
AM* All Sizes 6%0 795 655 max 14 18 23 37 44 23 —
1/4 Hme All Si 760 | “BéD, 550 min 15 21 26 2 Y 23 —
izes N 725 max
1/2 Hue All Size 820 | s30 | 533 min 12 25 | 30 | 46 | 50 2 -
es 795 mox
HMm: All Sizes 930 1030 760 min 9 30 35 50 55 25 —
930 max
XHMm= All Sizes 1100 , 1200 930 min 2 32 36 52 56 24 —
: 1100 max
; RBo< R30T>4
A (Soft)! All Sizes 415 535 — 35 45 78 46 &7 17 _
1/4 Hard' All Sizes 515 605 - 10 68 90 62 75 16 —
1/2 Hard! All Sizes 585 4690 —_ 5 - 88 96 74 79 15 —_
Hard! All Sizes 690 825 — 2 96 102 79 a3 15 —
Strip
RCoq . R30Npse
ATY All Sizes 1140 1350 —_ . —_ 36 — 56 _ 22 3
1/4 Hard? All Sizes 1200 1410 — — 38 — 58 — 22 2
122 Hasd2 AlLS. 1270 1480 30 5Q 22 2
HT¥ All Sizes 1310 1520 —_ —_ 40 —_ 60 — 22 2
C17200
RBOS
A (Soft)t All Sizes 415 585 _ _ 45 85 —_ _ 17 —
—/9.5 655 895 — — 92 103 — —_ 15 —
Hard! 9.5/25 620 825 _ —_ N 102 - = 15 _—
25/— 585 795 — — 88 104 — — 15 —
Rod and Bar
RCos
ATY All Sizes 1140 1310 — — 36 40 — —_ 22 3
—/9.5 1280 1480 — — 39 45 — — 22 3
HT 9.5/25 1240 1450 — — 38 44 — — 22 2
25/— 1200 1410 — e 37 43 _ — 22 2
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ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Matric (SI) Units

Yield
Tensile Strength,
Copr Size Section, Strength, Min MPc' Elongation,
or " Elec Heat
Copper mm MPa Min % Hardness Cond, Treat
Alloy 0.2% %IACS h ot
UNS No.* Form Temper Over/Thry Min Max Offset In 50 mm Min Max Min Max Min 315°C
RBoa R30Tea
" 140 min
A (ot Al Sizes — 380 | L8 20 20 | 45 | 29 | 45 20 —
345 min.
177 Hard' ATl Sizes a5 515 485 max 5 (-] 78 80 &7 25 —_
Strip pnd
Plate K
Hard! Al Sizes s | sas | Alomin 2 78 | 88 | e )| |2s | —
C17500
. 550 min
ATY All Sizes 690 825 690 max 8 92 100 77 82 45 _
Nl Al Sizes 760 | 895 | S33min 5 95 |-doz)| /75 | 83 | |4 | —
" 140 min
Hot Worked A (Soft) All Sizes —_ 380 205 max 20 20 45 — — 20 -
Sizes,|
Forgi | i
i o AT ANl Sizes e90 | 25 | %0 min 10 2 [ wo | — | — 4 -
. 140 min
A (Soft) All Sizes 240 380 205 mox 20 25 45 — — 20 —
. 380 min
Rod 1/2 Hard All Sizes 450 585 515 max 10 &0 75 — — 20 —
C17500 e
Bor Shopes
C17600 and Tgbin 550 mij
9| ar All Sizos 690 | 825 | o 10 2 w0 | — | — 45 —
1/2 M1y All Sizes 760 | 895 gag Min 8 92 | 102 | — | — m —
Grain Size, mm
0.5% Ext
Under Load RS R3oT Min | Max
Rod —/25 450 — — 15 75 — — — —
(Roung Drawn 25/50 415 —_ —_ 15 70 —_ _ — — —
Only} 50/75 380 _ 15 65 — —_ —_
C18400
Rod
/25 450 -— -— 15 70 — —_ —_ —— —_
MHexeqonall | Dravn 25/— 3O | — — 15 65 | — | — | — — -
—/25 450 — 15 72 — — —_
Forgings As Forged 25/50 380 — — 15 70 — — — — —
50/— 380 —_ —_ 15 65 — — — —
1/2 Hardt 1.6/6.5 260 — 205 8 — —_ - — — —_
6.5/65 260 — 205 12 — — — — — —
C18700 Rod
1.6/6.5 330 — 275 4 —_ — —_ —_
Hard 6.5/30 305 — 260 8 — — — — — —
30/50 275 — 240 8 — — — — — —
A (Soft) All Sizes 260 80 — —_ — — — — —
C19200 | Tube Light Drown All Sizes 275 | — 240 — — — | — | — — -
RE:
Annsaled
0.050 mm — — — — — 40 52 —_ 4 0.035 0.090
0.035 mm — —— — — — 47 54 — 7 0.025 0.050
Plate, 0.025 mm — — — — — 50 61 1 17 0.015 | 0.035
C21000 | Sheet. 0.015 mm — — — - — 54 85 7 23 | Note 1 | 0.025
Strip and
Rolled Bar! s
0.50/0.90 20 48 — — — _
0.90/— 24 52 — — — —
1/4 Hord a0 255 | 325 - - H 2 i nl = - =
0.70/— — — 37 54 — —

{Table continued

an next page)
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ed, TABITE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Maetric (S1) Units

i Yield ‘
Copper Tensile Strangth,
or Size Section, Strength, Min MPa Etongation, Grain Size,
MPa Min %< Hardness mm
Copper mm
Alloy 0.5% Ext
UNS No.* Form Temper Over/Thru Min Max | Under Load in 50 mm Min Max Min Max Min Max
RB® R30T>
0.50/0.90 40 56 — — —_ —
0.90/— 44 40 —_ — —_ —_
172 Hard ~0.30/0.70 70 | o0 - - — |- |7 - -
070/ — 483 59 — —
— —_ 4 | -
34 Had | iy ute 35 | s - - S VR el B et I B
In 4 X Dia {
or Thickness
of Specimen
0.30/0.70 — — 52 50 1L -
ke 3/4 Hard 0707 315 | 385 — - T O & | e T -
Sheet,
€21000 St 5‘ and 0.50/0.90 57 64 - — + —
Rol 0.90/— &0 67 —_ — + —
H ! — —_
Baft ard 0.30/0.70 845 | 405 = - 57 62 + -
0.70/— 3 — 59 64 4 —
0.50/0.90 84 70 — —_ 4 —
0.90/— ] 72 — — 4 —_
Extra Hard 0.30/0.70 385 440 — — il ~” 2 s6 T -
70/— -— _ 63 87 + —
‘ 0.50/0.90 8 | 73| — | — 1 _
y 0.90/— 70 75 — — 4L -
Spring 0.30/0.70 415 470 —_ — - ~ o1 8 T -
0.70/— — —_ 65 &9 + —
0.50/0.90 69 74 — —_ 1 —_
Eara Spring 0:30/0.70 2 | 475 N~ - 21l s || |
0.70/— — — 66 70 +
! RF
Annsoled ‘
0.050 mm —_— ~— — _ — 50 &0 1 16 0.935 0.090
0.035 mm _ —_ —_ — — 54 b4 7 21 0.p25 0.050
0.025 mm —_ - —_ —_ —_ 58 70 13 31 o.p15 0.035
0.015 mm —— — — — — 62 75 19 39 Noge 1 0.025
RBY
0.5070.90 27 52 — _ —
0:90/— 31 56 — — — —
1/4 Hard 0.30/0.70 275 345 — — b - a8 53 N _
0.720/— _ — 41 56 — —_
0.50/0.90 50 43 — — - —
0.90/— 53 &6 —_ — = —
1/2 Hard 0.3070.70 325 395 — — o - 52 &1 B _
.70/— — —_ 54 63 - —_
0.50/0.90 59 68 — _ - _
0.90/— 62 71 — — - _
3/4 Hord 0.30/0.70 360 | 425 - - — 58 64 - -
Plate, .70/ — — — 60 66 — —_
Shpet,
22000 ::|:dund 0.50/0.90 65 72 — —_ —
0.90/— 68 75 —_ — — —_
Bart Hard 0.30/0.70 395 455 —_ -— b - &2 &6 _ -
0.70/— - — &4 68 _ —
0.50/0.90 72 77 —_ — - —
0.90/— 74 7% — —_ — —_
Extra Hord 0.30/0.70 440 495 — — - - &7 n - -
0.70/~ — — 68 72 _ _
0.50/0.90 76 7% —_ —_ —_
. 0.90/— _ 78 81 — — - —
Spring 0.30/0.70 475 | 50 - M e T T —
0.70/— — — 71 73 — —
0.50/0.90 78 81 - _ _ -
N 0.90/— B0 83 -— —_ — -—
Extra Spring 0.30/0.70 495 | 550 - - Z | 2| - -
0.70/— i - - 72 | 74 —
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ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Metric (S1) Units

Yield Elengation,
Tenzile Strength, Min %=
C-:’p- " Size Section, » Min MPa Grain Size,
Copper mm In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness
UNS No.* Form Temper Over/Thru Min Max | Under Load of Specimen Min Max Min Max Min Max
Wall Thickness RF* R30T*
N —/1.1 — — —_ —_ — _ _— 30 0.025 0.060
Soft Anneal 11/ _ _ —_— — — 70 — — 0.025 0.060
" —7 1.1 = — = — = — — 37 Nole a | 0.035
Light Anneal 11/ — — — — — | 78| — | =y||Notea | 0.035
C22000 Tupe
Drawn (Gen- .
eral Purpose) All Sizes 275 — — - —_ —_ 38 — — —
; op | wal
; Hard Drawn —/100 0.5/6.5 360 — — — — — 55 - — —
Size Section, mm
Over/Thru
Annealed
0.070 mm — — — — — 53 &0 [} 16 0.050 0.100
0.050 mm — — — —— — 56 63 10 20 0.035 0.070
0.035 mm — — | = - D 58 | 6 | 13 | 24 || 0025 | 0050
0.025 mm _ — — — — 60 72 16 34 0.015 0.035
0.015 mm — — — — — 62 79 19 48 Note a | 0.025
“b
0.50/0.90 ‘ B | 8 — | — - -
1/4 Hard 70 305 370 . — il 2 2= — _
0.70/— —_ -— 45 60 — —
0.50/0.90 56 68 —_ —_ —_ _
1/2 Hard o 350, 420 - - Pl %l oa it -
0.70/— — — 58 66 —
Shpet 0.50/0.90 s | 73 | — | — - —
swip 3/4 Hard o 95 | 460 - — 1l esl=llz -
0.70/— _ _ 65 _ 1 _
0.50/0:20 72 78 — — _ —_
0,907 — 74 80 — — —
€23000 Hard 0.30/0.70 a5 | 495 - - - | = | & | n - —
0.70/— — — 68 72 —
Extra Hard 0.50/0.90 495 550 —_ _ 78 83 _ —_ —_ —_
0.90/— 80 85 — — — _
Extra Hard 0.30/0.70 495 550 — — — — 70 74 —_ —
0.70/— —_ —_ 1 75 —_—
0.50/0.90 B2 85 — _ — —
N 0.90/— 84 87 —_ —_ —_ —_
Spring 0.30/0.70 540 4 595 - - — | =] 74| 7 — —
0.70/— - — 75 77 — —
0.50/0.90 84 87 —_ — — —
Extra Spring ooé%%;o 565 620 — — E 2 E ;; _ _
0.70/— — —_ 76 78 p— —
Wall Thickness RF¢ R30T¢
—/1 — — — -~ _ - — 36 | 0025 | 0.060
Soft Anneal /= - | = — - — | 7 — | 0025 | 0.060
. —/1.1 — - —_ — — — —_ 39 Note a | 0.035
Tube Light Anneal IR B — - — | 88 | — | — | Notea | 0035
Light Drawn® All Sizes 305 400 — — — — 43 75 - -
Drawn (Gen- .
I eral Purpose) All Sizes 305 — — — — —_ 43 —_ _ —
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ad. TABITE 2AfMINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Metric (SI) Units

Yield Elongation,
Tensile Strength, Min %°
u::”' Siza Section, Strength, Min Mh’ Grain Sixe,
Copper mm MPa In 4 X Dia Hardnass mm
Alloy 0.5% Ext or Thickness
UNS No.ct Form Toemper Over/Thry Min Max | Under Load | of Specimen Min Max Min Max Min Max
op Wall RF® R30T
€23000 Tube {
Hard Drawn —/109 0.5/6.5 395 — — — — — 65 | — — —
Size Section, mm
Over/Thru
Annealed
0.070 mm - —_ — - — 53 64 2 21 .0os0 | 0.120
0.050 mm - — - — — 57 67 8 27 0.035 | 0.070
0.035 mm — — — - — 61 72 16 35 0.025 | 0.050
0.025 mm - - - — — 63 77 20 42 0.015 | 0.035
0.015 mm —_ —_ _ —_ — 66 83 25 50 Note a 0.025
“h
0.50/0.90 38 61 — - — —
0.90/— 42 65 — — — —
1/4 Hord 0.30/0.70 330 400 — — \ . 42 57 _ _
0.70/~ - — 45 &0 — —
0.50/0.90 59 70 - — —
1/2 Hord e 380 | 450 - < 21 B3 slallZ | =
0.70/— —_ —_ 58 &6 — _
Sheet
€24000 2'.‘,?,, 0.50/0.90 o . 78 | — — -
| 3/4 Hord o 420 | 490 - - 2107 e le |2 -
0.70/— —_ — 65 70 — -
0.50/0.90 76 82 — — — —-
0.90/— 78 84 — — — -
Hard 0.30/0.70 470 | 530 - - — - 68 72 - .
0.70/— — — 69 73 — -
0.50/0.90 83 87 — — — —
Extra Hard a0 540 | 600 - - B ¥l Bz -
0.70/— — - 73 76 — —
0.50/0.90 87 90 — — — —
. 0.90/— 89 92 — — — —
Spring 0.30/0,70 565 | 640 - - — — 75 77 - —
0,70/~ — —_ 76 78 — —
0.50/0.90 88 91 - - — —
Extra Spring 70 815 | 670 - - A T Il R - -
0.70/— — 77 79 —
REY
Annecled
0,720 mm — - - — —- 50 62 —_ 21 0.070 —
0.070 mm — — — — - 52 67 3 27 0.050 | 0.120
0.050 mm - - — — — 61 73 20 35 0.035 | 0.070
0.035 mm — — - — —_ 65 76 25 38 0.025 | 0.050
5.025 mm — — = — 67 79 27 42 0.015 | 0.035
0.015 mm — — — — — 72 85 33 30 Note 1 | 0.025
RB®
Platet,
Sheet,

26000 Shrip, 0.50/0.90 40 81 —_ — - -
Rofled Bar | 1,4 Hard 0.90/— 340 | 405 — - pal e - - -
and Wire ar 0.30/0.70 — — :g 2{7) — —

0.70/— —_ _ - —

0.50/0.90 60 74 - — - -

1/2 Hord o(.’:i%%.—;o 395 460 — - 6_3 z 56 o6 - —
0.70/— —_ - 58 68 — -

‘ 0.50/0.90 72 70 — — — —

0.90/— 75 82 - — — -

3/4Hod 0.30/0.70 440 . S0 - - - | = 65 | 70 - —
‘ 0.70/— i - 67 72 - -

-10-
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ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Metric (SI) Units

Yield Elongation,
Tensile Strength, Min %°
Co::n r Size Section, Strength, Min MPa Grain Size,
Copper mm MPa In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness
UNS Ne.cc Form Temper Over/Thry Min Max | Under Load | of Specimen Min Max Min Max Min Max
RB> R30T4
0.50/0.90 70 84 — et _ -
S 0.90/— 81 86 _— —_ _ _
Hard 0.30/0.70 490 | 560 - - - — | 7 73 — —
0.70/— = = 71 Z4 - -
0.50/0.90 85 89 — < _ —_
Plate|, 0.90/— 87 ?1 — ) —_ —
Sheef, Extra Hard 0.30/0.70 570 | 635 - - — | 2| 74 N3s — —
Strip, 0.70/— —_ — 75 77 —_ —
Rolle¢ Bar
and Yire 0.50/0.90 89 92 e - - -
. 0.90/— 0 93 N —_ — —_
Spring 0.30/0.70 625 690 - - — = |7 | 78 — —
0.70/— —_ —_ 76 78 —_ —
0.50/0.90 91 94 — _ -_ _
€2 Extra Spring 003%3670 655 715 —_ — 2 9_5 ; ; —_ -
0.70/— }— - 77 79 — —
Wall Thickness RF>
Soft A | —/0.75 —_ — _ — — — — 40 0.025 0.060
oft Annea 0.75/— — — — = - 80 - — 0.025 | 0.060
Light A f —/0.75 —_— —_ _ — — — —_ 60 Note a 0.035
'ght Anned 0.75/— - - — —_ 90 — — | |Notea | 0.035
Tube
Drawn (Gen- . 53
eral Purpose) All Sizes 370 — — —_ — — — — —
oD Wall
Hard Drawn —/100 0.5/6.5 455 — — —_ —_ — 70 —_ —_ —_
Size Section, mm
Over/Thru RF¢ R32T®
Annealed
0.120 mm — — — — — 50 62 —_ 21 0.070 _
0.070 mm — — — —_ —_ 52 67 3 27 0.050 0.120
0.050 mm — — —_ —_ — 61 73 20 35 0.035 0.070
0.035 mm — — — — — 65 76 25 38 0.025 0.050
0.025 mm — — — — — 67 79 27 42 0.015 0.035
0.015 mm — —_ — — — 72 85 33 50 Note a 0.025
RB®
0.50/0.90 40 é1 — — —_ —_—
0.90/— 44 &5 — — —_ —
1/4 Hard 0.30/0.70 340 405 — —_ _ _ 43 57 _ _
0/ — — —_ 46 60 — _
Platet, 0.50/0.90 57 71 — — — —_
C26800 Sheet, 0.90/— 60 74 — —_ —_ —_
Strip dnd 1/2 Hard 0.30/0.70 380 | 450 - — — _ 54 | 64 — —
Rolled 'Bar 77— — — E1) 66 —_ —
0.50/0.90 70 77 — — — —
0.90/— 73 80 —_ — —_ _
3/4 Hard 0.3070.70 425 495 — —_ _ _ 65 69 _ _
0.70/— — —_ 67 71 _ _
0.50/0.90 74 82 — — _— —_
0.90/— 78 84 _ —_ — —
Hard 0.30/0.70 470 | 540 - - — = | & | n — —
0.70/— — — &9 73 — —
RF®
0.50/0.90 83 87 — — —_ _
0.90/— a5 90 — —_ —_ —
Extra Hard 0.30/0.70 545 615 — —_ _ _ 73 75 _ _
l 0.70/— — | =1 74| 7 - —

-11-
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ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Meatric (SI) Unlts

Yield Elongation,
Tensile Strength Min %*
Copper Size Section, Strength, Min MPa Grain She,
Copper mm MPa In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thicknass
UNS No.* Form Temper Over/Thru Min Max | Under Load | of Specimen Min Max Min Max Min Mox
RF RIOT®
.0.50/0.90 87 90 — _ —
. 0.90/— 89 92 — — — —
l:lf'e:. Spring 0.30/0.70 595 855 — — el - 75 77 _ -
C26800 Shrib ond U707— = = T 78 — —
Rolipd Bar
0.50/0.90 88 9 — = — —
N 0.90/— 90 93 —_ N — —
Extra Spring 0.30/0.70 620 685 —_ —_ _ s 76 78 _ _
0.70/— - 77 79 _ —
Annealed
0.100 mm — —_ — — — — — — —_ 0.070 —_
0.070 mm — — — — —_ — - — — 0.050 0.100
0.050 mm _ — —_ — _ — — — — 0.035 0.070
0.035 mm _ — — —_ — —_— — — _ 0.025 0.050
0.025 mm — — — — —_ — —_ — _ 0.015 0.035
0.015 mm — — — — — — — — — Note a 0.025
€27000 | win 1/8 Hard — 345 | 450 - - — | = - = — -
1/4 Hard — 425 530 - _ — _— j— — —_
1/2 Hard — 545 650 —_ -~ — — — — —— —
3/4 Hard — 635 740 — -~ _ —_ — — —_ —
Hard® — 705 | 805 — ) — — — — — —
Extra Hard! — 795 890 — — — — — — — —
Spring! — 825 — - — — — — — — —
I
T
Wall Thickness ‘ R30T4
|
|
Soft A | —/0.75 _— —_ — — = — — 40 0.025 0.060
oft Annea 0.75/— — — — - 80 — - 0.025 | 0.060
Light A | —/0.75 —_ % - — } — — — &0 Note 0 | 0.035
€33000 Tob ‘gt Anned 0.70/— — — — — - 90 — — ||Note a | 0.035
f
E,:’l"’;:"(;i:') All Sizes o | — — — — | = | = - -
oD Wall RB®
Hard Drawn® —/100 0.50/8.5 455 — — — o= — 70 — —_ _
Wall Thickness ' RF¢
Sof | < /0.75 —_ — — —_ — — — 40 0.025 0.060
oft Anneal 0.75/— - - — — 80 | — | — ||oo025 | 0060
Light A I —/0.75 — — — - —_ — — 40 Note a | 0.035
cance | b ight Anpeg 0.75/— - — — — 90 | — | — |[[|Notea | 0035
- All Sizes o | — - — — | = | | - - -
oD Wall !
Hord Drawn | —/100 | 050/6.5 | 455 | — - — — | =] | = - —
Ovar/Thry i RF® RsOT®
Annealed
0.070 mm All Sizes — — —_ I _— 54 &7 12 27 0.050 0.100
0.050 mm All Sizes —_ —_ —_ i —_ 61 73 20 35 0,035 0.070
Plate, 0.035 mm Al Sizes — — — 1 — 85 76 25 38 | 0025 | 0.050
C34200 Sheet, 0.025 mm All Sizes _ — —_ - 67 79 27 42 0.015 0.035
€35000 Ship and
Rolled Bar RB®
1/4 Hard Al Sizes 340 | 405 - — 40 &5 | 4 60 — -
1/2 Hard All Sizes 380 450 — — 57 74 54 66 — —
Hard All Sizes 470 540 — - 76 84 48 73 — —
Extra Hard All Sizes 545 615 - —_ 83 8y 73 7% —_— —_
—N2.5 s 10 20 [ — — - — -
3450 | Rod Soft 12.5/25 305 | — 105 25 I - s — | = — -
25750 275 —_ 105 30 _ 45 — —_ -—

-12-
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ed. TABITE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Metric (1) Units

Yield Elongation,
Tensile Strength, Min %<
Copper Size Suction, Strength, Min MPa Grain Sixe,
Copper mm MPa In 4 X Dia Hardness mm
Alloy - 0.5% Ext or Thickness
UNS No.e= Form Tempar Over/Thru Min Max | Under Load | of Specimen Min Max Min Max Min Max
RE® R30T®
. =25 350 — 170 10 50 75 — — - —
1/4 Hard 12.5/25 345 — 140 15 40 70 — — — —
€34500
C35000 | Rod 25/50 290 — 105 20 as 85 — — —
: —712.5 I95 = 70 7 o0 -1} o = - —
! 1/2 Hard 12.5/25 380 — 170 10 55 75 — — — —
25/50 345 — 140 15 40 70 - — — —
—/25 330 — 140 15 — - — \ — _
Soft 25/50 305 — 125 20 - — — _ —_ —
50/— 275 - 105 25 — — Va _ — _
—12.5 395 — 1720 7 — — = — — —
' 12.5/25 380 — 170 10 — € . _ _ _
Rod { 1/2 Hord 25/50 345 — 140 15 — - — — _ —
50/100 310 — 105 20 — al — — — —
100/— 275 — 105 20 — = — — - —
;
I 1.5/5.0 550 | — 310 — O — — — — -
Hard 5.0/12.5 480 - 240 4 bl — — — - —
€36000 12.5/20 450 | — 205 6 — — - — _ —
.
Thickness = Width
Sof —/25 | —/150 305 — 125 20 —_ — - - — —
oft 25/— ‘ —ns0 | 275 — 105 25 — _ _ _ _ —
Flat ‘l
i Produtts —/12.5 —/25 345 — 170 10 — — - = — —
i —/12.5 25/150 310 — 115 15 — — — — — _
. 1/2 Hard 12.5/50 —/50 310 — 15 20 — — - — - —
12.5/50 50/150 275 — 105 20 — — — — — _
50/— ‘ 50/100 275 — 105 20 — — — — — —
Over/Thru
carzon | o
Forgirigs s Foraed —/38 345 (1 — 125 25 - -] - - — —
; Asforge 38/— 315 — 105 50 - - — — — —
—/25 370 140 30 — _ — _
Soft 25/50 360 140 30 — — — — — —
50/— 345 — 140 30 — — — — — —
—/12.5 415 - 185 22 — — — _ - —
12.5/25 415 — 185 25 — — — — — -
CAGA00 | Rod cpd Bor /4 Hard or 25750 400 | — 180 25 S - -
C46500 bt 50175 270 | — 170 25 — — N _ _
C48600 Anneale 75/100 270 | — 150 27 — — _ = — -
C46700 | 100/— 270 — 150 30 — _ _ — _ _
" Herd —r25 w0 | — 310 5] S I I R I -
ar 25/50 425 - 255 8 — — _ — — —
T
Shapds | As Exfruded All Sizes 360 — 140 30 —_— — — —_ —_ —
Los
| 1.0/— 16 64 — — — —
skt SIS 295 | 400 — - Slwl 2 % - -
0.25/0.75 — — 24 53 _ —
1.0/— 2] 52 = = — —
0.75/— — — 59 73 — _
1/2 Hard 0.50/1.0 400 | 505 — — w p > s - -
0.25/0.75 — — 53 &9 - -
! 1.0/— 86 93 — — — —
Sheet and 0.75/— — — 73 78 — —
C51000  gyip Hard 0.50/1.0 525 | 625 - - 4 | 9 - 2 _ -
0.25/0.75 — — 71 75 - —
1.0/— 92 96 — — — -
Extra Hard S 605 | 710 — — w s 2" - -
0.25/0.75 - — 74 78 — —
1.0/— 94 98 — — — —
. 0.75/— — —_— 79 a2 — —_
Spring 0.50/1.0 655 | 760 — — P P i a2 - -
| 0.25/0.75 — — 76 80 — —

-13-
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ad. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLQOYS (CONTINUED)

Metric ($1) Units
+ Yield Elongation,
Copper i Tensile Strength, Min %<
or Size Section, Strength, Min MPa Grain Size,
Copper mm MPa In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness
UNS No.= Form Temper C Over/Thru Min Max | Under load | of Spacimen Min Max Min Max Min Max
T
1 re R3oT®
I
Sheot and 1.0/— 95 99 — — —_ —
Stri — —_ — — —_
® Extra Spring (?573//‘ 0 690 785 - - 94° 98 2 f — —
0.25/0.75 — _ 77 81 — —_
Soft —76.5 275 400 — — — —_ - — — p—
—/6.5 550 885 _ — — — —_ — — —
6.5/12.5 485 — _ 13 —_ —_ - N — —
12.5/25 415 —_ _ 15 — — — > — —_
Hard 25/— 380 | — - 18 — | = &0~ - -
6.5/9.5 415 — - 10 — — — — — —
9.5/— 380 — —_ t5 — — N p— — —_
Rod
Spring —/0.65% 860 — — — — — — —_ — —_—
0.65/1.6* 795 —_ — - — — — — — —
1.6/3.20 7460 _ — —_ — — — — — —
€s1000 Spring 3.2/6.5% 725 | — — 3.5 _NZ | Z = - -
8.5/9.5% 690 — — 5.0 — — —_ — — —_
9.5/12.5% 620 — — 9.0 — — — — — —
Soft —_ 295 400 _ -~ — —_ — — — —
Wi fo
Gedordl 174 Hard — 415 | 525 - — - - =] = _ -
Purposes 172 Hard - 550 670 - — — — - — - —
3/4 Hard — 660 795 — —_ — — — — — —
Hard — 745 885 —_ — — — — — — —
in 50 mm
— —/0.65 1000 —_ —_ — — — — — — —
Widp for — 0.65/1.6 930 — — — — — — — —_ -
Spring — 1.6/3.2 845 — — — — — — — —_
Purposes
— 3.2/6.5 860 - — _ —- _ — _ _
— 6.5/9.5 825 — — 50 — — — — _ —_
— 9.5/12.5 720 — — 2.0 = — — — — —_—
1.0/— 7 50 — —_ — —
St 03010 s | a0 | — - Sls |22z )z
0.25/0.75 — - 16 48 — _
1.0/~ 60 81 — —_ — —
1/2 Hord o 380 | 485 - - e e A S O -
0:25/0.75 — — 52 n — —
1.0/— a2 90 — —_ — —
0.75/— — — 71 77 —_ —_
Hard 0.50/1.0 495 | 600 - - s0 | 8 | — | — - -
0.25/0.75 — j— 69 75 —_ —_
C51100 Shept and
C54400 Strip 1.0/ o8 o4
Extra Hard ; 35705//5 580 685 _— —_ & ; _7_5 E : :
0.25/0.75 _ — 73 78 — —
1.0/— | %0 96 —_ — —
Spring S0 625 | 725 — — B | ea | — | — — —
0.25/0.75 —_ — 75 79 — _—
1.0/— 92 97 — —_ — ! _—
.75/ — — — b — | =
Extra Spring g;os//l 0 660 750 - - 89 [ : 12- — —
0.25/0.75 —_ — 76 80 - —
t
Soft ot 365 | 460 - - Il slel 2| Z
Sheet and In 4 X Dia
cs52100 Strip or Thickness
of Specimen
0.50/1.0 20 66 — —_ — _
Soft 0.25/0.75 365 | 4s0 - - — = | 7| e — -
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ed. TABITE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Maetric (51) Units

Yield Elongation,
Tensile Strength, Min %
Copper Size Section, Strength, Min MPa Grain Size,
or MP, Hard
Copper mm a In4X0Dla ardness “m
Alloy - 0.5% Ext or Thickness
UNS No.~ Form Tempar Over/Thru Min Max | Under Load | of Specimen Min Max Min Mox Min Max
RB® R3IOT®
L 10/— 76 91 — — —
oy 7a - -
1/2 Hard 0.50/1.0 475 | 580 - - 6 | 88 - -
0.25/0.75 — — 63 75 — —
1.0/— 9 97 — = — —
Hord T 585 | 90 — - %l m SOy - -
0.25/0.75 - — 73 80 — —
c52100 g:" et and Lo ; R N - _
s Extra Hord oaoo 670 | 770 | — —_ a (| 2| = _ -
0.25/0.75 — AR 77 82 — -
1.0/— 7 ) w2 | — - — -
] 0.75/— — — 79 84 — —
Spring 0.50/1.0 725 | 820 - - 95 | w0 | — | — — —
0.25/0.75 - — 78 83 — —
1.0/— 98 | 103 | — — - —
Extra Spring A 760 | 840 — — % | 1o 80 84 - -
0.25/0.75 - — 79 83 —
1.0/— 35 75 — _ _ _
0.75/— _ — 40 78 —_— —
Seft 0.50/1.0 400 | 505 S - 25 — | n — — —
0.25/0.75 = _ 29 84 — _
1.0/— 78 95 — —_ — —_
172 Mard e 525|625 - - v R A I 1 I R
0.25/0.75 — — 83 77 —
t
1.0/— 1 o4 | 11 | — — — —
Hard i %650 | 750 — — ool e e - =
0.25/0.75 = - 75 81 - _
Shpet and
C52400 Stip 1.0/ 93 | 103 | — — — —
Extra Hard g";g//ﬁ 740 | 840 - - o7 102 80 B4 - -
0.25/0.75 - — 79 83 _ _
1.0/— 29 104 — — .
. 0.75/— — — 81 BS — —
Spring 0.50/1.0 795 | 890 - - 8 101 | — = - -~
0.25/0.75 — — 80 84 | p— —
0/— 1 10: — _ — —
Extra, Spring 0‘705//7 825 215 — — E) _5 a2 a6 _ _
Extra Spring Qo010 825 | 915 — — 99 | o4 n = |z -
Shpet and . re1ina ‘
Strip
1.5/6,5% 450 — — 8 — — — - — —
6.5/12.5% 415 — — 10 — - — — _ _
csa00 | @ Hard 12.5/25% 380 | — — 12 —_ ||| = _ —
25/ 345 — — 15 — — — — — —
L.
Flat Hord 6.5/9.5% 380 — — 10 — — — — — —
Products ar 9.5/—=< 345 — — I 15 - - — — — —
C60800 Tube Annealed All Sizes 345 — 130 — — —_— —_ —  0.010 0.045
- Il
BHN
Plate!, Thickness |  Width In 50 mm 1000 kg
C41300 Sheet, - —
i /125 Al 515 255 35
Ralled B —/12. — — — — — - —
TEEEA ] soft | 12.5/50 Al | oaes T — 210 35 — — — — . = —
: | sonzs Al 450 — 195 5 — — — - = -
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ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Metric (S1) Units

Yield Elongation,
Copper Tensile Strength, Min %<
e Size Section, Strength, Min MPa Grain Size,
Copper mm MPa In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness
UNS No.c Form Temper Over/Thru Min Max | Under Load | of Specimen Min Max Min Max Min Max
: BHN
Thickness Width in 50 mm RB® 1000 kg
Platet, N
<h, 12.5 Al 495 220 35 — —
Co1400 | 5145 bnd Soft 12.5/50 Al 485 | — 205 35 — | -1 - — — —
Rolled Bar 50/125 All 450 — 195 35 —_ —_ — — —_ P
Hard —/12.5 All 550 — 310 25 —_ —_ —_ N— — —_
ar 12.5/25 All 485 - 275 30 - — — - - _
T I
— —/12.5 550 — 345 30 — — | - — —
€61300 Rod onld Bar 12.5/25 515 - 310 30 — _ - —_ —_ —
25/50 495 — 275 30 — — — — — —_
50/75 485 —_ 240 30 — — —_ — —_ —_
BHN
RB® 1000 ky
€61400 Rod and B
ang Bar — —/12.5 550 — 275 30 2 — — — — —
12.5/25 315 —_ 240 30 — —_ —_ — — —_
25/50 485 _ 220 30 — — — — — _
50/75 485 — 205 30 — _ _ —_ — _
C61800 Rod 1/2 Hard —/75 — — — —_ - — —_ — — —_
—/12.5 620 — 310 12 20 —_ 155 — —_ —_
12.5/25 805 —_ 305 15 -— —_ _ — — —
Rod ani Bar Drawn 25/— 580 —_ 275 15 — — — —_ —_ —_
50/25 525 _ 255 20 —_ —_ _— — — —
75/— 515 — 205 20 —_ — — — — —_
C62300 | shapes| — All Sizes — - 205 20 — — — — — —
I 3000 kg
o —/38 515 — 205 20 —_ — — — — —_
Forgings As Forged 38/— 495 — 195 25 —_ —_ — —_ — —_
Rod As Extruded All Sizes 550 - 310 7.0 — — 175 — — —_
As Forged — 550 —_ KAL) 7.0 — _— 175 _ — —
462400 Hardened and . _ _ _ _ _ _ N _ _
. HzO Quenched \ 240
Forgingg
Hardened,
H2O Quenched — 600 — — 8.0 — — 179 — — —
and Tempered
R30T®
12.5/25 690 _ 345 5 —_ — — — — —
C63000 Rod angd Bar Annealed 25/50 620 — 310 ) — _ —_ — _ —_
507100 585 _— 295 10 —_ — — — — —
Shapes As Extruded All Sizes 585 — 295 10 —_ —_ — — — —
—/12.5 620 — 310 9 — — — — — —
12.5/25 585 — 310 12 — — _ —_ — —
C64200 Rod and Bar | Drawn 25/50 550 _ 290 12 _ . _ _ — -
50/75 515 ¢ — 240 15 — — —_ - —_ —
RF®
Annealed
0.07¢ mm —_ 360 400 —_ —_ —_ _ 70 82 0.050 0.110
Platet, 0.040 mm — 380 440 — — -— — 76 93 Note 1 0.055
Sheet,
C65500 g
Strip and 1/4 Hard — 425 495 — — 65 60 - — — -
Rolled Bar 1/2 Hard* — 490 560 — — 79 9 — — — —
Hard® — 600 670 — —_— 88 96 _ _— _ —_
Extra Hard® — 685 745 — —_ 93 98 — — — —
Spring® —_ 725 780 —_ — 94 99 — — — —

-16-



https://saenorm.com/api/?name=fdcda4ecfa677b1cf97111b3c1364a05
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ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Metric (SI) Units

Yield Elongation,
Copper Tensile Strength, Min %*
or Size Section, Strength, Min MPa Grain Size,
Copper mm MPa In 4 X Dia Hordness mm
Alloy 0.5% Ext or Thickness
UNS No.c* Form Temper Over/Thry Min Max | Under Load | of Specimen Min | Max Min Max Min Max
RB® RF>
Plate’, Hot Rolled - 380 | 495 - - - | - | - - -
Sheet,
Strip and =~
Rolled 8ar Hot Rolled
and Cold — 400 495 - — 60 80 —_ — —_ —
Rolled Finish
R30T®
Soft All Forms and Sizes 360 — 105 35 e —_ — — —_ —
C45500 1/4 Hard All Forms ond Sizes 380 — 165 25 —_ —_ = — — —_
i Rod, par 1/2 Hard — /5084 485 — 260 17 - — — — - -
and Jhapes
Hard —/6.54 585 — 345 8 — — — — — —
ar 6.5/38% 585 — 345 13 — — — — — _
I
Extra Hard —/12.5% 490 — 380 1 7 — —_ — — — —
Soft All Sizes 350 —_ 105 35 — — —_ —_ — —
Rod —/25 450 - 265 20 — — - — -
Hard 25/38 415 — 205 25 —_ — —_ _ _ _—
38/75 380 — 185 27 —_ — j— — _ —_—
Soft Al Sizes 585 —_ 310 107 PO R — — —_ —_ —_
Rod
od ¢ Bor 42 Hard All Sizes 725 — 415 7v — - - = - —
Hard All Sizes 795 — 470 5v — — — — — —_
C67000 ——
Soft — 585 — 310 10 — — — — — —_
Forgi
rone 1/2 Hard — 675 | = 345 7 — | - = = - -
Hard — 690 — 380 5 — — — o — —
As Extruded All Sizes 360 — 170 20 40 — — — — —_
Soft All Sizes 350 — 170 20 50 - - —-— — —
—/25 450 —_ 275 12 70 — — — — —_
Rod chd B 1/2 Hard™ 25/75 400 _ 240 15 70 — — - — —
od qpe Bar 75/— 360 - 205 18 65 — — - -
1/2 Hard® All\Sizes 415 — 205 20 70 — —_ — — -
Co67300
Hord™ —/25 485 —_ 345 10 70 — — —_ —_ —
or 25/50 425 — 290 15 70 — — - - —
Shapds As Extruded All Sizes 360 — 170 20 60 — — —_ —_ —
As Fofged — 360 — 170 20 60 — — — —_ —
Forgings
Forged and
Hegl Treated - 475 — 240 12 70 — — — — —
As Extruded All Sizes 485 - 235 12 75 — - — - —_
Extruded —/23 40 —_ 275 ] B4 — —_ — —_ —_—
i Rod and Bar "d"‘D° 25/50 515 0 — 275 10 80 - — — — —_
C67400 and Drawn 50/75 485 — 250 12 78 - — - - -
‘ Shapes As Extruded All Sizes 485 — 235 12 75 — —_ — — —
Forgings As Forged — 450 —_ 205 15 75 - — — _ —
Soft All Sizes 380 — 150 20 — _ _ — — —
—/25 495 — 250 13 — — - — bt
1/2 Hard 25/65 485 - 240 15 —_ — — — -— —
67500 | Rod 85/— 450 | — 220 7 — - - = -
-—/25 550 — 385 8 -— — — — —_ —
Hard 25/38 525 — 380 10 — — — — — —_
ar 38/65 505 - 330 12 - — - - - —
85/— 470 —_ 310 16 —_ — — — — —
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ed. TABIV_EV 2AfMINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Metric (SI) Units

Yield Elongation,
Temile Strength, Min %*
Copper Size Section, Strangth, Min MPa Grain Size,
Copper mm MPa In 4 X Dia Hardness mm
Allay 0.5% Ext or Thickness
UNS No.c Form Temper Over/Thru Min Max | Under Load | of Specimen Min ' Max Min Max Min Max
RB® R30T®
Soft N Al Sizes 380 — 150 20 — — — — — —
—/25 495 — 250 13 — — _ — —_ —_
Bar +4o-Hard 25445 485 240 15 — —_—
C67500 65/— 450 — 220 17 — — — — — —
—/25 550 — 385 8 — — — ) W —_ —_
Hard 25/65 525 — 360 12 — —_ —_ — —_ —_
65/— 505 — 330 16 — — O - — —
Shapes Soft All Sizes 470 — 310 20 — — — — —_ —
In 50 mm
Condensef
C70600 Tube Plat: - —/B5 275 — 105 : 30 = _ —_ — — —
|
Annealed — 275 — 105 i — — —_ — — — —
Tube Light Drawn —_ 310 —_ 240 i — —_ —_ _ — — —
Hardness
Max
RF®
Tube Annealed — 310 — 110 — —_ —_ — —_ — —_— —
€71000 Annealed
0.035 mm —_ — — —_ 67 76 18 35 28 40 0.025 0.050
0.015 mm — — N — 76 90 35 58 40 55 Naote a 0.020
Platet,
Sheet, 1/4 Hard _— 325 435 —_ — — 45 72 46 65 — —
Strip and 1/2 Hard — 3as 485 — — —_ 64 78 59 &9 —_ —
Rolled 8o Hard — 480 545 — — — 76 84 67 73 — —_
Extra Hard — 495 580 —_— —_ —_ 79 87 &9 75 — —
Spring — 525 600 — — — 82 88 71 75 — —
| Elongation,
‘ Min %
In 50 mm
Condensef —/65 345 — 140 35 —_ — —_ — —_ —
Tube Plat - 65/125 310 — 125 35 — — — —_ — —_
Annealed — 360 — 125 —_ — — — — — —
Tub:
oe Py and —/1.2 Wall 495 | — 345 12 - =1 =1 - — -
Relieved 1.2/— Wall 495 — 345 15 — —_ —_ — — —
C71500 gltt?rdnou
i Min | Mox
RF>
Platet, Annealed X
Sheet, 0.035 mm — — — — 70 85 23 45 31 46 0.025 0.050
Strip and 0.015 mm — — — — 74 93 37 63 40 58 Note a | 0.025
Rolled Bar
1/4 Hord — 400 485 _ —_ — &7 81 61 n — —
1/2 Hard — 455 550 —_ —_ — 76 85 67 74 —_ —_
Hard — 515 605 —_ — — 83 89 72 76 — —_
Extra Hard - 550 635 — — — 85 o1 73 77 — —
|
i
i Spring — 580 650 _ — — 87 91 74 77 —_ —_
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¢ ed. TABLE 2A—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)
Metric (SI) Units
T
| Yield
| Tensile Strength,
Co:'p- d Size Section, Strength, Min MPl' Grain Size,
Co, | mm MPa Hardness mm
pper
Alloy 0.5% Ext
UNS No.** Form Temper Over/Thru Min Max | Under Load | Min Max Min Max Min Max Min Max
RF® RB® R30T®
Annealed
0.070 mm — — — — 70 80 25 40 32 43 0.050 | 0.100
¢ 0.035 mm — —_ —_ _ 75 88 35 55 40 53 0.025 0.050
Platet, 0.015 mm — — — — 83 | 93 | 45 | 70 | 46 | 64 | Notea | 0.025
Sheet,
Strip apd
Rollod bar 1/4 Had | — 400 | 495 - — | = | 50| 75| 4 | & — —
1/2 Hard | —_ 455 550 —_ —_ - 68 82 62 72 —_ —_
Hard — 540 625 —_ — — 80 90 70 76 —_ -
Extra Hard — 595 675 — — — 87 94 74 79 —_ —
Spring — 620 695 — — —_ 89 96 75 80 — -
C75200
Annealed
0.070 mm _ —_ —_ —_ —_ —_ —_ > —_ — 0.050 0.100
0.035 mm — — — — — — — — — 0.025 | 0.050
0.015 mm — — —_ —_ — —_ P —_ —_— _ _ 0.030
1/4 Hard 0.50/12.5¥ 415 550 —_ — _ —_ —_ —_ —_ _
Rod and Bar
0.5/6.5™ 550 | 690 — - < - - — — — -
6.5/12.5™ 480 | 620 — — S — — — — — —
12.5/25% 450 555 — — — — —_ —_ — — —_
Hard 25/—v 415 | 550 — LIV- | - — — | = — —
All Sizes* 470 605 — — — —_ — — —_ — —
Annealed
0.070 mm — — — 72 83 29 45 35 46 0.050 0.100
0.035 mm — — —_ 76 21 37 60 41 57 0.025 0.050
0.015 mm — — — — 84 98 47 73 47 65 Note a | 0.025
Platet, RG*
Sheet,
Strip apd
Rolled Bar 1/4 Hard — 475 600 —_ 23 62 70 88 63 75 —_ —_
1/2 Hard — 540 655 — 51 69 81 92 71 78 _— —_
Hard — 635 740 — 67 76 90 96 76 80 - -
Extra Hard — 705 795 — 73 80 95 99 79 82 - -
|
Spring — 745 825 —_ 77 83 97 100 80 — —_ —_
C77000
| Annealed
0.070 mm =, — — — —_— —_ _— —_ — —_ 0.050 0.100
0.035 mm — — — — — —_ —_ —_ — — 0.025 0.050
0.015 mm = — —_ — —_ —_ —_ — —_ — . 0.030
1/4 Hard 0.50/12.5¥ 515 655 — — — — — —_ — — —
Rod arid Bar
0.50/6.5™ 620 | 700 — — — — — — — — —
Hard 0.50/6.5% 550 690 - —_ —_ — —_ — p— —_ —_
ar 12.5/25% 515 | 655 - — — — - - — — —
25/—" 485 620 —_ —_ — _ —_ — — —_ _
All Sizes* 515 655 — - — — — — _ —_— _
* Although no minimym grainsizé is required, this material must be fully recrystallized. ! Capable of being hardened by further heat treatment.
b Values are approxifndtesF, and B scales for metal 0.50 mm and over in thickness. 30T ™ Rods and bars.
scale for metal 0.30 and’ over in_thickness. (0.40 mm for annealed material to ASTM n A hcuhle 00 material 0.10 mm and over.

836 and B122).
©In any case, a minimum gage length of 25 mm shall be used.
4 Hardness values shall apply only to tubes having a wall thickness of 0.40 mm or over
for annealed temper and 0.50 mm or over for drawn temper {0.30 mm for drawn temper to
ASTM B135), to round tubes having an inside diameter of 8.0 mm or over, and to r

° Applical o material 0.80 mm and over.
4 Appllcable 'o material 0.40 mm and over.

2 When stated on contract or order, tension test shall be waived provided the strip meets
'he hardness requlremon! In case of dispute, tension test shall be the basis for acceptance.

including square, tubes having an inside major distance between parallel surfaces of 4.8 mm
or over. For all other tubes, no Rockwell values shall opply Hardness tests shall be made on
the inside surface of the tube. When suitable equip is not i ol

specified hardness, other Rockwell scales and values may be specified,

subject to ag
between purchaser and supplier.

M 3 2 to 22 0 mm outside diameter 0.75 'o 1.1 mm wal

ble in round, h |, and

I Normully available in round only.

h Not generally available in sizes over 12.5 mm in diameter.

I Not generally available in sizes over 9.5 mm in diameter. Square and rectangular wire
not generally available.

4 Not generally available in sizes over 6.5 mm in diameter. Square and rectangular wire
not generally available.

% Commercially supplied only as strip. Manuf

should be |

d for sheet or plate.

d only as strip.
. 6.5 mm and over.
t Plate g 1l ilable only led, quarter hard, and half hard.
g the U Type A | to listed h vdn limits supplied unless otherwise specified.
¥ Cold finished.
¥ Rods only.
= Bars only.

¥ After heat treatment.

 After mill heat treatment.

*a Rounds only.

b Rounds and hexagons.

< Squares and rectangles.

94 Rods and square bars.

¢ Unified Number System. For cross reference to SAE, former SAE, ASTM and former
trade names, see SAE J461.
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLQOYS (CONTINUED)

Customary Units

Yield
Tensile Strangth,
Copper Siza Section, Strength, Min ksl | Elongation, Grain Size,
Copper in ksi Min % Hardness mm
Alloy 0.5% Ext
UNS No.* Form Temper Over/Thru Min Mox | Under Load In2in Min Max Min Max Min Max
Typa B Mati* RB R30T
—/1.0 60 —_ 20 65 — — — —
Rad Round Drawn ~ 1020 55 - — 25 0 | — | — | = - —
nly) 2.0/3.0 50 | — 25 5 | — | — | — — —
C16200
Bor
(Squdre and —/1.0 Thick 60 — — 20 55 — — —4 — —_
Rectdngular) Drawn 1.0/— Thick 50 — — 25 50 — — —, —_ —_
ond Rod i
{Hexdgonal) 1
Forgi As F " ~—/1.0 Thick 60 — — 20 55 —_ _— —_ —_ —_
oralrg s Forge 1.0/— Thick 50 - - 25 50 — — . — —
Elec Heat
Cond, Treat
0.2% Pe {ACS | h at
Offset In 2 in® RBo9 R30TP Min 600°F
A (Soft)} All Sizes &0 78 — 35 45 78 46 &7 17 —_
|
1/4 Hard! Al Sizes 75 88 10 68 20 62 75 16 —_
1/2 Hard! All Sizes 85 100 — 5 88 96 74 79 15 —
Hard' All Sizes 100 120 2 96 102 79 a3 15 _
RCoa RIONPa
ATY All Sizes 150 —_ 130 min 3 33 —_ 53 — 22 3
1/4 HTY All Sizes 160 — 135, mm 2.5 35 55 22 2
C17000 Strip 1/2 HTY All Sizes 170 -_ 145 min 1 37 —_ 56 — 22 2
HT> All Sizes 180 -_— 155 mm 1 39 59 22 2
. 70 min
Az All Sizes 100 N5 95 max 18 18 23 37 44 23 —_
, 80 min
174 HMme All Sizes 110 125 105 mox 15 21 26 42 47 23 —_
1/2 Hiae Al Sizes 120 | ovas | M 12 25 | 30 | 4 | s0 2 —
. 110 min
HMmE All Sizes 135 150 135 max 14 30 35 50 55 25 —_
. | 135 min
XHMm* Afl Sizes 160 175 160 max 2 32 36 52 56 24 —_
RBea R30TPa
A (Sof! All Sizes &0 78 —_ 35 45 78 46 67 17 —_
144 Hard! All Sizes 75 88 —_ 10 &8 90 62 75 16 -
172 Hard' All Sizes 85 100 —_ 5 88 96 74 7% 15 —_
Hard! All Sizes 100 120 — 5 268 102 7% 83 15 —
Strip
RCoa R30ONPa
AT All Sizes 185 195 — — 36 —_ 56 — 22 3
1/4 HTY All Sizes 175 205 - — 38 — 58 — 22 2
C17200 1/2 HY Al Sizes 185 215 —_ — 39 —_ 59 —_— 22 2
HT” Al Sizes 195 220 — 40 —_— 50 —_ 22 2
RBoA
! A {Soft) All Sizes 60 85 — — 45 85 — — 7 —
—/.375 95 130 - — 92 103 -—_ —_ 15 —_—
Rod and Bar Hard! 375/1.0 90 120 — — 14l 102 — — 15 —
1.0/— 85 115 — — 88 104 —_ — 15 —_
RCoa
AT All Sizes 165 190 - - 36 40 - - 22 3
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Customary Units

Yield
Tensile Strength,
Co:'pu Size Section, Strength, Min ksi Elongation, Eloc Heat
Copper in kst Min % Hardness Cond, Treat
3
Alloy 0.2% % IACS | h at
UNS No.« Form Temper Over/Thry Min Mox Offset In2in" Min Max Min Max Min 600°F
Type B Mati® RCoa R30ONP<
C17200 Red and Bar _—/.375 185 215 — 39 45 — — 22 3
HT .375/.1.0 180 210 —_ —_ 38 44 - _ 22 2
1.0/— 175 205 — — 37 43 — — 22 2
Min Max In2in RBoa R30TE4
. 20 mii
A (Soft) Al Sizes — 55 20 x 20 20 45 29 45 20 —
1/2 Hard: All Sizes e |75 | R 5 65 | 76 Neo | &7 25 —
|
. 60 min
Strip an Hard! All Sizes 70 85 80 max 2 78 88 69 75 25 —_
Plate
. 80 min
C17500 ATY All Sizes 100 120 160 max 8 92 100 77 82 45 —
. 95 min
1/2 HTY All Sizes 10 130 120 max 5 95 102 79 83 48 —
. 5 min
HT All Sizes 110 130 120 max 5 9?5 102 79 83 48 —_
. 20 min
Hot Worked A (Softft All Sizes — 55 30 may 20 20 45 — — 20 -
Sizes,
Forgings . B0 min
AT All Sizes 100 120 100 max 10 92 100 —_ —_ 45 -—
R30Toq
i
. 20 min !
A (Soft}! All Sizes 35 55 30 max 20 25 45 — — 20 —
Rod, . 55 min
(C::;% Bar Shages 1/2 Hard All Sizes 65 85 75 max 10 60 75 — — 20 —
and Tubihg
ATY Al Sizes, 100 120 ‘%% "r:::x 10 92 100 — — 45 —
. 100 min
172 HTY All Sizes 110 130 120 max 8 92 102 — — 48 —
Grain Size,
: mm
" 0.5% Ext
~ Under Load R8 R30T* Min Max
—/1.0 65 — 15 75 — — — — _
Round Rgd Drawn 1.0/2.0 60 — — 15 70 _ —_ —_ _— _
C18400 2.0/3.0 55 — 15 65 —_ —_ — —_
Rod
—/1.0 Thick 65 — — 15 70 — —_ —_ —_ —_
g",;‘:z‘:s’""’ Drawn 1.0/— Thick 55 — — 15 5 — — — — —
—/1.0 65 — — 15 72 —_ —_ — —_ —_
Fargings As Forged 1.0/2.0 55 - —_ 15 70 —_ —_ - — —
2.0/— 55 — — 15 &5 —_ —_ —_ — el
062/.250 38 — 30 8 — — — — — -
1/2 Hard! 250/2.625 38 | — 3 12 - = =1 = — —
C18700 Rod
.062/.250 48 - 40 4 - - - b -
Hard .250/1.250 44 — 38 8 — - — — —_ —
1.250/2.000 40 —_ 35 8 —_ —_ —_ — —_ —
A [Soft) All Sizes 38 —_ 12 — —_ - — — —
€19200 Tube Light Drawn All Sizes 40 — 35 — — -— — — — —
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Customary Units

Yield
Tansile Strength,
Co::uv Size Section, Strength, Min lui' Elongation, Grain Size,
Min %° Hardness mm
Copper n kei
Alloy 0.5% Ext
UNS No.c¢ Form Temper Over/Thry Min Max | Under Load In2in Min Max Min Max Min Max
RF® R3OT®
Annealed ~
0.050 mm —_ — — — 40 52 — 4 0.035 | 0.090
0.035 mm — _— — — — 47 54 —_ 7 0.025 0.050
0.025 mm — — _— —_ — 50 61 1 17 0.015 0.035
0.015 = = == = = 5d 45 Z 23 Note a | 0.025
RB®
.019/.036 20 48 — — — —
036/— 24 52 — — — —_
174 Hard 011/.028 37 4 - - - 3~ 51 - -
.028/— — — 37 54 — —
.019/.036 40 56 — - —_ —
036/— m 40 — — — -
1/2 Hard 0117028 42 52 - - N | s | 7 - —
028/— a —_ 48 59 —_ —
3/4 Hord O lar-03 6 | s - - - e B | W -
Plots
Sheeft, In 4X Dia
€21000 Strip| and or Thickness
Rolled of Specimen
Bart
011,028 — —_ 52 60 - —
3/4 Hard 028 46 56 — — _ - ot ot - _
019/.036 57 &4 — — — _
.036/— 60 &7 — — — -—
Hard .011/.028 s0 5 - - — | = | 57| e — —
.028/— — —_ 59 64 _ —_
.019/.036 64 70 — — —_ —
036/— 66 72 - —_ —— —_
Extra Hard 011/.028 36 o4 - - — | = | &2 | e — —
.028/— — — 63 67 —_ —
.019/.036 68 73 — — — —
. 036/— 70 75 —_ —_ _ —
Spring 011/.028 60 8 - - — | = | 64 | o8 — —
.028/— — — 65 &9 — [I—
.019/.036 &9 74 —_ — — —
N 0367/— 71 76 — —_ —_ —
Extra Spring 011/.028 61 &9 — — _ 65 &9 _ _
28/— — — 66 70 — —
RP®
Annealed
0.050 " mm — — — — — 50 &0 1 16 0.035 0.090
0.035 mm — —_ — —_— — 54 &4 7 21 0.025 0.050
0.025 mm — — — — — 58 70 13 n 0.015 0.035
0:015 mm _ —_ — — — 62 75 19 39 Note o | 0.025
RBP
01970348 22 59 — —
.036/— N 36 — — — —_
Plate, 174 Hard 011/.028 o | 50 - - — | T | | s — —
€22000 Strip and 028/— i 56 — -
Rolled
Bart .019/.036 50 63 —_— - —
.036/— 53 66 — — — —
172 Hard .011/.028 7 57 - - Z | 2] @ — —
.028/— — — 54 63 — —
.019/.036 59 48 —_ — _ —
036/— 62 1 — —_ — —
3/4 Hord 011/.028 52 &2 — —_ _ _ 58 o4 _ —
8/— - —_ -] 66 — —
019/.036 65 72 _ — _
036/— 68 75 — — —— —
Hard 011/.028 57 | e6 - - — i = ez | e — -
28/— - — 64 &8 — —
Il
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT CCPPER ALLOYS (CONTINUED)

Customary Units

Yield Elongation,
Tensile Strength, Min %*
c"::"’ Size Section, Strength, Min ksi Grain Size,
Copper in ksi —————  In 4 X Dia Hardness mm
Alloy 0.5% Ext ' or Thickness !
UNS No.e Form Temper Over/Thry Min Max  Under Load | of Specimen Min Max Min Max Min Max
RF? R30T®
Soft Anneal .~ — — — — — — &5 —_ — Note a _—
Deep Draw- - — — — — 30 | 75 | — | — | Notea | 0.050
C10200 o
C11000 B
3 .
Ciaop | Pote Reled " - n | 0| - - o | | — @ - | -
Cliygo | Shee
C11500 Strip jand
C11400 Rolled Bar 1/2 Hard" _ 37 46 — — | 77 89 43 57 — —_
r J— —_ pu— — —
12000 Hard' 43 52 1 86 93 54 62
C12200
Spring” — 50 58 — — N 97 40 &6 — —
Extra Spring® — 52 — — — .92 — 61 — — —
I
Hot Rolled — 30 38 — — — 75 — 41 — —
Hot Rolled
and Annealed — 30 38 — — — &5 — 31 — —
Type B Matl* Type B¢ Type A*v
Saft Anneal All Sizesm — 37 — 25 — 65 p— — J— —
—/.250" 50 — — — 48 95 — _ — -
19200 | red. b 250/.375~ 5 | — — 10 e | 95 | — | —~ - —
12000 a:d’ h‘: o5 375/1.0% 40 — —_ 12 48 95 —_ — — —
12200 P 1.0/2.0" 35 — — 15 68 95 — — — —
Hard 2.0/3.0" 33 _ — 15 68 95 — —_ — —
ar .188/.375% 42 @ — — 12 68 95 — — — -
.375/.500% 40 _ o 12 48 95 — — — _
.500/2.0% 33 —_— —_ 15 68 95 -_ — - —
2.074.0¢ 32 — — 15 68 95 — — —_ —
All Sizes* 32 — — 15 —_ —_ —_ — _ —
o0 Wall In 2in ‘ RISTE
Soft Anneal All Sizes | .014/.034 _ (30 — — 40¢ C— | — | — | e |[oo0s0 | —
oft Anned Al Sizes 034/ — - — — — — 504 — - 0.040 —
Ligh | All Sizes .0147.034, _ -— —_ _— —_ — — 65 — 0.040
€10200 ight Annea All Sizes | 034/ — — — — — | | — - - 0.040
C12000 Tube -
€12200 -
Light Drawn All Sizes All Sizes 36 47 —_ — — — 30 60 — —
Drawn All'Sizes All Sizes kI — — — —_ — 30 — —_ —
Hard Drawn —/10 | 0197120 45 — - — _ _ 55 — — —
1.0/2.0 .034/.180 45 — — — - — 55 — —_ —
2.0/40 | .059/.250 45 — — — — _ 55 — — _
Size Section, in : In 10 in RF® R30T®
C10200 .0029/.0100 dia — — —_ 15 — - —_ — —_ —
C11000 .0100/.0201 dia — —_ — 20 — — — _ — —
Wire Annealed .0201/.1019 dia —_ —_ — 25 —_ —_— —_ — — —
.1019/.2893 dia — — — 30 — — = —_ — —
i .2893/.4600 dia — - — s — - = - _ —
in 4 X Dia
.062/.250 38 — 30 8 — —_ — — —_ —_
C1a500 | Red 172 Hard! 250/2.625 B | — 0 12 - =] = = - —
: .062/.250 48 - 40 4 — — — — — -
Hard . .250/1.250 44 — 38 8 — — —_ _ — —
. 1.250/2.000 40 _ 35 8 — — — — — —_
.062/.250 38 _— 30 8 — — —_ —_ — —
172 Hard! 250/2.625 8 | — EN 12 — - =] = =~ -
C14700 Rod
.062/.250 48 —_ 40 4 — — — —_ — —_
Hord* .250/1.250 44 _ 38 8 —_ _ — — — —
1.250/2.000 40 —_ 35 8 — — —_ — - —_
€15000 Round Rod
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WRQUGHT COPPER ALLOYS (CONTINUED)

Customary Units

Yield Elongation,
Tensile Strength, Min %°
Copper Size Section, Strangth, Min ke Graln Size,
Copper in ksi In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness
UNS No.c Form Temper Over/Thru Min i Max | Under toad | of Specimen Min Max Min Max Min Max
RAv R3aT"
.019/.036 72 77 — —_ - —_
Extra Hard s 64 | 72 — — “17?ial = - -
.028/— — — 68 — —
Plate, et e
Sheet
i A e | Bl
Roll i A — — —f — _
Barst Spring 0117.028 & |7 - - — | = | 70 | 2 — —
.028/— — — 7 73 — —
.019/.036 78 81 — — — —
. .036/— 0 83 — —_ _— —
Extra Spring 011/.028 72 80 — — i _ 71 73 _ _
K — —_ — 72 74 — —
C22000 028/
Wall Thickness RFS
—/.045 — — — — — — —_ 30 0.025 0.060
Soft Anneal 045/— - | = — — —5 70 | — | — ||oo02s | coso
Light A | —/.045 — — — — — — — 37 Note @ | 0.035
igl nneal 045/ — _ _ _ - — 78 _— — Note a 0.035
Tube
Drawn {Gen- .
eral Purpose} All Sizes 40 o — — — — 38 — — —
oD Wall
Hard Drawn —/4.0 .019/.250 52 —_ 7N\ —_ —_— — 55 — — —
Size Section, in
Annealed
0.070 mm _ — _ —_ — 53 40 ] 16 0.050 0.100
0.050 mm — - — —_ 56 ' 63 10 20 0.035 0.070
0.035 mm _ - —_ _ — 58 b6 13 24 0.025 0.050
0.025 mm — — — —_ 60 72 16 34 0.015 0.035
0.015 mm — — — — — 62 79 19 48 Note a 0.025
R8®
.019/.036 33 58 —_ _ — —
036/— 37 62 — — — —_
174 Hard .011/:028 “ 54 - - — | = e | s — —
028/— — 45 60 _ —_
.019/.036 56 68 —_ —_ —_
1/2 Hard Pyl 51 | et - — O AT B - -
.028/— — — 58 &6 —_ —_
.019/.036 66 73 —_ _ —_ —_
Sheef| and 036/— 69 76 — — — —
€23000 Strip 3/4_Hard 011,.028 57 67 — — _ - 63 68 _ —
028/— — — &5 70 — —
019/.036 72 78 —_ — _
036/— 74 80 — — — —
Hard 0117028 43 72 — — _ &7 71 _ _
.028/— — — 48 72 — _
Extra Hard 00139;/?36 72 80 - - gg gg - - - -
Extra Hard OJ;;/(EE 72 80 — — — _ ;? ;; _ _
.019/.036 82 85 — — —_ —
. .036/— 84 87 _ —_ — —
Spring 011/.028 78 | 86 - - | =] 7a | 76 - -
.028/— - _ 75 77 — —
019/.036 84 87 — — — —
Extra Spring olﬁ‘/'/(;s 82 20 —_ — _8_6 8_9 ! g ; : :
8/— — — 76 78 — —
i
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

- Customary Units

T Yield Elongation,
Tensile Strength, Min %<
Co::u " Size Section, Strength, Min ktl' Grain Size,
Copper in ksi In 4 X Dia Hardness ‘ mm
Alloy 0.5% Ext or Thickness
UNS No.c Form Temper Over/Thry Min Max | Under Load | of Specimen Min Mox | Min Max Min Max
i
Wall Thickness ‘ R R30TS
Soft Anneal ~/.045 — — — — — — — 36 0.025 | 0.060
oft Anned! .045/— — — — — — 75 - — 0.025 | 0.060
5 =705 = = = = = = == 3V Note o | 0.035
Light Aaneal 045/— — - - - — | 8 | — | =|]| Notea | 0035
€23000 Tub. Light Drawn® All Sizes 44 58 —_ —_ —_ —_ 43 75 — —_
Drawn {Gen- N
eral Purpose} All Sizes 44 — — — —_ — 43 — —_ —
oD [ Wall RF®
—/1.0 .019/.120 = - 65 -— —_ =
Hard Drawn 1.0/2.0 .034/.180 57 —_ — — —_ — 65 _ —_ —_
2.0/4.0 ‘ 1059/.250 T | e | — — -
Size Section, in
Annealed
0.070 mm —_ —_ — — i 53 64 2 21 0.050 0.120
0.050 mm —_ - — —_ —_ 57 67 8 27 0.035 0.070
0.035 mm —_ — —_ —_ —_ 61 72 16 35 0.025 0.050
0.025 mm — — — — —_ 63 77 20 42 0.015 0.035
0.015 mm — — — — - &6 83 25 + 50 Note o | 0.025
RB®
.019/.036 as é1 — — — —
1/4 Hord ey @ |, 58 - - 2108l el @l Z |
.028/— — — 45 &0 — —
.019/.036 59 70 — — — —
1/2 Hard Fesyo 55 | 65 - - 1P %l w — —
028/— —_ _ 58 66
.019/.036 24 76 - — — —
Sheet and 036/ 72 79 — — — —_
C24000 stin 3/4 Hard 0117028 61 7 — - _ ~ o P _ -
028 /— —_ —_ 65 70 —_ _
Hard .019/.036 68 77 —_ —_ 76 82 —_ —
036/— 78 84 — —_ — —_
Hard 011/.028 48 77 —_ —_ — _ &8 72 — —_
.028/— — — .14 73 - —
.019/.036 83 87 —_ —_ — —
ExraHord s 78 | @ - — B1¥ Rl |l = Z
.028/— — — 73 76 —_ —
.019/.036 87 90 —_ —_ —_ —
Spring 036/— a5 93 . — 8 72 _ -
T ULS —_ ad Ll 77 _ —_—
.028/— — —_— 76 — —
.019/.036 88 o1 —_ —_ -_ —
N 036/— 20 93 — — —_ —_
Extra Spring 011/.028 89 97 — — _ _ 76 78 _ _
028/— — —_— 77 79 — —
RF4
Plate,* Annealed 1
Sheet, 0.120 mm — — — — — 50 62 — 21 | 0070 _
C26000 Strip, 0.070 mm — — — — — 52 67 3 27 0.050 0.120
Rolled Bar 0.050 mm — — — — — 81 73 20 35 0.035 0.070
and Wire 0.035 mm | — — — — — 65 76 25 38 0.025 | 0.050
0.025 mm —_ —_ —_ — - 67 79 27 42 0.015 0.035
0.015 mm —_ —_ _— —_— 72 85 33 50 Note a 0.025

[Table continued on next page)
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Customary Units

Yield Elongation,
Tensile Strength, Min %
Copper Size Section, Min ksi Grain Size,
Coppar in ksi In 4 X Dia Hardness mm
Ailloy 0.5% Ext or Thickness '
UNS No.* Form Temper Over/Thro Min Max | Under Load of Specimen Min Max Min Max Min Max
RB® R30T¢
- .019/.036 40 81 — — — —_
036/— 44 65 — — — _
174 Hard o11/.028 49 59 - - — | = | 4 | 57 - —
028/— — — 46 60 —_ —_
019/.036 &0 74 — —_
36/ — 63 77 — — —_ —_
1/2 Hard 0117028 57 87 — — had ” " ") - -
28/ — — — 58 68 — —
019/.036 72 79 = — — —_
036/— 75 82 — — — —_—
3/4 Hard 011,.028 64 74 _ _ - _ 65 70 _ —
28/— —_ _— 67 72 —_ —
Plegte,t
Sheet, 019/.036 79 84 — — —_ —_
Strip, 036/— 81 86 — _— —_ _
Rofed Bar Hard 011/.028 7 8 - - —N — | 70 73 — —
and Wire .028/— > — 71 74 —_ —_
019/.036 85 89 — — —_ —_
038/— 87 N — — — —_
Extra Hard 011/.028 a3 92 — = _ _ 74 76 _ —
028/— — — 75 77 — —
C26000
Spring .019/.036 21 100 — — 8% 92 — — —_ —
.036/— 90 93 — — — —
Spring .011/.028 91 100 " — — — 76 78 — —
.028/— — — 76 78 — —
.019/.036 k4l 94 — — —_— —_
Extra Spring Otﬁg/(;;ﬂ 95 104 — — f 15 ;; ; _ —_
028/— _ — 77 79 —_ —
Wall Thickness RF®
Soft A ) —/.030 — —_ —_ —_ —_ — — 40 0.025 0.060
oft Annea .030/— — — - - — 80 — — 0.025 | 0.060
. —/.030 —_ —_ —_ — —_ — —_ 60 Note a | 0.035
Light Anneal .030/— - | = - - b— | 90 | — = | Notea | 0035
TuHe } |
Drawn (Gen- . | ‘
etal Purpose) All'Sizes 54 — —_ — — — 53 — — —
oD Wall
Hard Drawhn —/4.0 019/.250 66 — — — — — 70 i — — —
Size Section, in RF¢ R30T®
Annealed
0.120 mm —_ —_ — —_ — 50 62 — 2 0.070 -_—
0.070 mm _ — — — — 52 67 3 27 0.050 0.120
0.050 mm — _ — —_ — 61 73 20 a5 0.035 0.070
0.035 mm — —_ —_ —_ _ 65 76 25 a8 0.025 0.050
9-025- &7 F5- 2F 42 0.015 0.035
0.015 mm — — —_ — — 72 85 33 50 Note o 0.025
RBb
Plate,t
26800 ghge!. g 019/.036 40 & — — — —
trip an 038/ m 65 — — — —
Rolled Bar 174 Hard 011/.028 9 59 - — - = 4 57 _ —
028/— _— — 46 &0 — —
.019/.036 57 71 — —
036/— 60 74 — —_ — —
1/2 Hard 011/.028 55 | ¢ - - — | 54| ¢ — -
.028/— —_ —_ 56 66 — —_
019/.036 70 77 — —_— —_ —_—
036/— 73 80 —_ —_ — _
3/4 Hard .011/.028 62 72 = - — | = | e | ¢ — —
.028/— ‘ —_ — &7 71 —_ —
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Customary Units

Yield Elongation,
Copper Tensile Strength, Min %*
:r Size Section, Strength, Min ksi Grain Size,
Copper in ksi in 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness T
UNS No.* Form Temper Over/They Min | Max | Under Load of Specimen Min ‘ Max Min Max Min Max
| Ra® R3O
.019/.036 ! 76 82 — — — —_—
~ .036/— 78 84 — _— — —
Hard 0117028 68 78 - - — | = | e | 7 — -
.028/— — — &9 73 - —
Extra Haed 013,036 7% | e — - BRI - -
Plate,*
SHeet, .011/.028 — —_ 78 75 —_ —_
€26800 stlip and Extra Hard 028/ 79 89 — — _ - 4 78 - -
Rdlied Bar
0197.036 87 90 — —_ —_ —
036/— 89 92 —_ _ — —
Spring 011/.028 8 | 95 - - — L5 Vs | 7 — —
028/— — — 74 78 — —
.019/.036 88 %1 - —_ — —
. 0386/— 90 93 — — —_ —
Extra Spring 011/.028 0 i - - | — | 76 | 78 - —
.028/— — —_ 77 79 — —
Annealed
0.100 mm —_ — — — — — _ — — 0.070 —
0.070 mm — — — — — — — — — 0.050 0.100
0.050 mm —_ —_ —_ —_ — — — — — 0.035 0.070
0.035 mm — —_ — — — — — — — 0.025 0.050
0.025 mm _ —_ —_— —_ — -— — — — 0.015 0.035
0.015 mm —_ — — — —_ — — —_ —_ Note o | 0.025
€27000 | Wre 1/8Haed | - 50 | 65 = - - =] =1 - —
1/4 Hard _ 67 77 e — —_ — —_ —_ —_ —
1/2 Hord — 79 94 — — — — — — —_ —
3/4 Hard — 92 107, — — — — — —
Hard® — 102 17! — — — — — — —
Extra Hard! —_ ns 129 i —_ — — —_— — — —
Spring’ - 120 — — — — — -~ — —_ —
Wall Thickness RF¢ R30T¢
Soft A ! —/.030 — — — —_ —_ — - 40 0.025 0.060
oft Anned 030/ — - — - - —_ 80 - - 0.025 | 0.060
Light A | /030 - —_ - — — —_ — 80 Note a | 0.035
ight Annea 030/— — - — — — 90 | — | ~— [|Notea | 0.035
€33000 Tupe
Drawn (Gen- 5
eral Purpose) All Sizes 54 —_ — — — — 53 — —_ —
oD Woll
Hard Drown® —/4.0 019/.250 66 —_ —_ — - — 70 —_ — —_
Wall Thickness
Soft A | —/.030 — — — — — — — 40 0.025 0.060
olt Annea .030/— — — - - - 80 - — ||0025 | 0.060
s —7 030 — — — — — — — B Note a 0.035
Light Anneal .030/— _ _ _ _ — 20 — — Note a 0.035
C33100 Tube
Drawn {Gen- "
eral Purpose) Al Sizes 54 - - — — — 53 — — —
oD Wall
Hard Drawn —/4.0 .019/.250 66 — — — - — 70 — — —_
RF® R30T*
Plate, A led
C34200 Sheet, nneale
35000 | Ship and 0.070 mm All Sizes — = — — s4 | 67 | 12 | 22 | 0050 | 0100
Rolled Bar 0.050 mm All Sizes — — 81 73 20 35 0.035 0.070
0.035 mm All Sizes - —_ — — 85 76 25 38 0.025 0.050
0.025 mm All Sizes _ _ —_ 67 79 27 42 0.015 0.035

[ R B RSO S
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)
Customary Units
Yield Elongation,
Tensile Strength, Min %°
c“:f" Size Section, Strength, Min ksl Groin Sixe,
Copper n ksl In 4 X Dia Hordness mm
Alloy 0.5% Ext or Thickness
UNS No.* Form Temper Over/Thru Min Max | Under Load | of Specimen Min Max Min Max Min Max
RB® R30T®
Plate, .
M 1/4 Hard All Sizes 49 59 — — 40 &5 43 60 _ —_
C34200 | Sheet, ! - - - -
€35000 Strip and 1/2 Hard . Al Sizes 55 &5 57 74 54 56
Rolled Bar
Hard All Sizes 68 78 | —_ —_ 76 84 68 73 — —
BXTrEHaT HI-Stzay 75 27 = — 3% g 73 75 - —
—/.50 46 — 16 20 — - - = — —_
Soft .50/1.0 44 — 15 25 — 45 — Y — -
1.0/2.0 40 — 15 30 — 45 — N — —
—/.50 52 — 25 10 50 75 - - - -
Gaoee | Red 1/4 Hord .50/1.0 50 — 20 15 w0 | 70 [N = — —
1.0/2.0 42 — 15 20 35 65 - — — —
—/.50 57 — 25 7 60 80 - — — —
1/2 Hard .50/1.0 55 — 25 10 55 75 — — — -
1.0/2.0 50 — 20 15 40 70 — — — —
—/1.0 48 20 15 N — — — — —
Soft 1.0/2.0 44 — 18 20 - — - — - —
2.0/— 40 — 15 25 — —_ - - —
—/.50 57 - 25 7 — — — — — —
.50/1.0 55 — 25 10 — — — — — —
Red| 1/2 Hard 1.0/2.0 50 - 20 15 — — — — - -
2.0/4.0 45 — 15 20 — — — _ —_— -
4.0/— 2 — 15 20 — — — — - =
.061/.088 80 — 45 — — — — - - —
Hard .088/.500 70 — 35 4 — J - - | =
C36000 .500/.750 65 30 6 — — — _ _
- Thickness Width ;
—.0 —/6.0 44 — 18 20 — — — — — —
Soft 1.0/— 6.0/— 40 - 15 25 N D N — _
Flat
Proquets —/50 | —/.0 507 — 25 10 - = = = — —
—/.50 1.0/6.0 a5 — 17 15 —_ — — — — —
1/2 Hard .50/2.0 —/20 45 - 17 20 — — — — — —
.50/2.0 2.076.0 40 - 15 20 — — — —_ —
2.0/— 2.0/4.0 40 — 15 20 — — - — —
Ovet/Thry
Die
7700
@ Forgings As Forged L #1.50 50 — 18 25 — —_ — — — —_
i AsTorge! 1.50/— 48 — 15 20 — — — — — —
—/1.0 54 — 20 30 — —_ — — —
Soft 1.0/2.0 52 — 20 30 — - — — — —
2.0/— 50 — 20 30 — — — — - —
—/.50 60 — 27 22 - — — — — —
N .50/1.0 60 — 27 25 - — — - — —
C46400 | podland Bar e 1.0/2.0 58 — 26 25 — — — — — —
C46500 T 2.0/3.0 54 — 25 25 — _ — — — -
C46600 nnealef 3.0/4.0 54 — 22 27 — — — — - —
C46700 4.0/— 54 — 22 30 — — — — -
1.0 A A5 13 a— — — —_— p— p—
Ford 1.0/2.0 62 — 37 18 — — — —
Shapes As Extruded All Sizes 52 — 20 30 —_ — —_ —_
.039/— 16 64 — — —
.029/— — —_ 32 59 — —
Soft 1019/.039 “ 58 - - 12 o0 | — | — - —
009/.029 — - 24 53 — —
039/ — 64 85 p— — — .
Sheet ond .029/— : — — 59 73 — —_
€51000 | oo 1/2 Hord 0197039 58 73 — — 0 82 il - - _
.009/.029 — — 53 69 - -
.039/— 86 93 B ; - —
.029/— | - - — —
Hard 019/.039 76 9 - - 4 | a1 | = | =2 - -
.009/.029 — - 71 75 — -
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Custemary Units

Elongatien, ‘

Yield
Tensile Strength, Min %"
Copper Size Saction, Strength, Min ksi’ Grain Size,
Copper n ksl —————  in 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness T
UNS No.e Form Temper Over/Thry Min Max | Under Load | of Specimen Min ‘ Max Min Max Min Max
RB® R30T*
.039/— ?2 ?6 — — — —
Extro Hord 019,039 I - o A A el B
.009/.029 — _ 74 78 —_ —_
g" ot and 039/— 94 98 — — — —
trip . 029/— — — 79 82 — —
Spring 019/.039 95 | 1o - - 92 o7 | — | = — —
009/.029 — — 76 80 —_ —
.039/— 95 99 — — —_— —
Extra Spring 02%3/(59 100 114 — — 9" % T E - -
.009/.029 — — 77 81 —
Soft —/.249= 40 58 - — — P — —_ — —
—/.249% 80 128 —_ — — —_ — — — —
.249/.500° 70 — — 13 N — — — —_ —
Hard .500/1.00% 60 — — 15 ) — — _ — —
< 1.00/—b® 55 - — 18 - - — — — —
.249/.375% 60 —_ —_ 10 — —_ — — — _
375/ —= 55 —_ - 15 —_ — — _— — —_
€51000 Rog
Spring —/.025% 125 — —_ — —_ P — — — —_
.025/.062 ns —_ e — — —_ — — — —
.062/.125 110 - — —_ — — — - —
Spring .125/.250m 105 — — 3.5 — —_ — — — —_
.250/.37 5% 100 — 5.0 — — — - —_ —_
.375/.500m 90 — - 2.0 _— — _ — — —
Soft — 43 58 — —_ _ — — —_ — —
Wine for
Gederal 1/4 Hard — 40 76 — — — — — — — —
Purposes 1/2 Hard 80 o7 —-— — —_ — — — — —
3/4 Hard —— b 115 —_ — — — — —_ — —
Hard — 108 128 — — — — — — —
In2in
—/.025 145 _ — — — —_— —_ — — —
Wirp for —_ 025/,062 135 — — —_ —_ — —_ — —_ —_
Spring —_ 0624125 130 — — - — —_ — —_ —_
Purposes
— 125/.250 125 — — —_ —_ — — —_ —_ —
ad .250/.375 120 _ —_ 5.0 —_ — — — — -—
— .375/.500 105 —_ —_ 9.0 — — — —_ —
039/— 7 50 — —_ — -
029/— —_ — 24 50 — —
Soft 019/.039 o | 50 - = 0 s | = | = - —
.009/.029 - —_ 186 46 —_ —
.039/— 60 81 —_ —_ — —
V2 Hard 0197639 s 0| - - | w 22|z |z
.009/.029 — — 52 71 —
039/ 82 en — _ — —
.029/— — — 71 77 — —
Hard .0197.039 72 87 — - 80 88 Z - _ -
K g — — 75 — —
C51100 | Sheet and 00%/.029 d
C54400 Strip
.039/— 88 94 — — — —
Extra Hard 0?%‘9,/0?9 84 99 — —_ a 9_2 E 3_0 _ _
! .009/.02¢ — — 73 . 78 —_ —_
i
.039/— 90 96 — —_ — -
N .029/— — — 77 81 — —
Spring 019/.039 91 | 105 - - 88 | 94 | — | — - —
.009/.029 — — 75 79 — —
.039/— 92 97 — — — —_
N .029/— — — 78 a2 — —_—
Extra Spring .019/.039 96 | 109 - - B9 | 94 | — | — — -
009,029 — — 76 80 — —
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLQYS (CONTINUED)

Customary Units

Yisld
Tensile Strength
c°::'" Size Section, Strength, Min ksi | Elongation, Grain Size,
Copper in ksi Min % Hardness mm
Alloy 0.5% Ext
UNS No.= Form Temper Over/Thry Min Max | Under Lond In2in Min | Max Min Max Min Max
RB* R30T®
Saft sy 53 | &7 — — TP owlel -
019/.039 20 44 — — —
Sofr 009/.029 i o7 = = — — 27 62 - -
039/— 76 21 — — - —_
1/2 Hard e 69 | B84 — — » | m | ¥R n =
.009/.029 — — 63 7s L —
039/— 91 97 D — - —
.029/— — — 76 81 L —
cs2100 | Sheetfand Hard 019/.039 85 100 - - 89 95 My £ | — —
Strip .009/.029 — — 73 80 - —
039/ — 95 00 | — — | _
Extra Hard i 97 | 12 - — ANV | | W - -
.009/.029 = —_ 77 B2 - —
039/— 97 102 f— — - —_
) 029/ — — — 79 B4 | —
Spring .019/.039 105 ne - K 95 100 — - - -
.009/.029 — — 78 83 - -
039/— 98 103 — — - —
Extra Spring Pty ne 122 - — s | | % B4 - -
1009/.029 — — 79 a3 - —
039/— 35 75 — — - —
029/— — — 40 78 - _
Soft 019,039 58 73 - — 25 7 40 8 o -
1009/.029 — - 29 84 - -
039/— 78 95 - — - —
172 Hard 019/.039 B % — - PR I A L A il
.009/.029 ‘ — — 63 77 1 -
039/— 24 101 — — 1 —
.029/— — — 78 82 1L _
Hard 019/.039 94 109 — — 92 100 — — 1- —
009,029 — — 75 81 1L _
Sheet pnd :
€52400 Stip \039/— ! 93 L — — 1 _
Extra Hard P oy w7 | 12 - — P I I _
.0097.029 — — 79 83 + —
.039/— 99 104 | — — 1 —
N 029/— — — 81 85 4 —
Spring 1019/.039 15 129 — - 98 103 — —_ 4 —_
| .009/.029 | —_ —_— 80 84 4 —
Exfra Spring :ggg;: 120 133 — ‘ — 100 | 105 = " T -
019/039 90 104 —
Exira Spring ~009/.029 T20 137 — — — - 81 85 — —_
g:‘;;' and See C51100
In 4 X Dia
or Thickness
of Specimen
C54400 Rod
.061/.25080 65 — — F — — — _ — _
Hard 1249/.500% 60 - - 10 — — - — — _
ar .500/1.0%° 55 — — 12 - —_ — - — —
1.0/—b® 50 — —_ 15 — — — — — _
Flat Hard .249/.375% 55 - — 10 — - - - - —
Products a 375/ —*< 50 — — 15 — — — — — —
C40800 Tube Annealed All Sizes 50 —_ 19 — —_ —_ — — 0.010 0.045
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SAE 463 Revised SEP81

ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Customary Units

Yield
Tensile Strength,
Co:ror Size Seclion, Strength, Min ksl Elongation, Grain Size,
Copper in ksi Min % Hardnass mm
Alloy 0.5% Ext ‘
UNS No.c= Form Temper Over/They Min Mox | Under load in2in Min Max Min | Max Min Mox
. L
+ BHN
Plate, Thickness | - Width RE® 1000 kg
cs1300  Sheet.
Strip end
Rolled Bar —/.500 All Widths 75 — 36 3s — — — — —
Soft .500v2.0 All Widths 72 — 32 35 -_— — - - — _—
2.0/5.0 All Widths 65 | — 28 35 - =1 = — —
BHN
Thicknass Width RB> 1000 kg
Pidte,!
Sheet, —.500 All Widths 72 —_ 32 35 — — — —_ — -
Stgp and Soft .500/2.0 All Widths 70 — 30 35 —_ —_ —_ -~ — -
Rofled Bar 2.0/5.0 All Widths 65 — 28 35 — — — —_ — —
Hard —/.500 All Widths 80 —_ 45 25 — — - — —_
ar .500/1.0 All Widths 70 — 40 30 — - - — — —
C41400 Size Section, in In 4 X Dia
R d - —/.500 80 40 30 — — — — — —_
o} ond Ber .500/1.0 75 | — 35 30 “h— = =
1.0/2.0 70 — 32 a0 — _— —_ —_ l— —
2.0/3.0 70 — 30 0 — _ —_ —_ — —
C61800 Ro: 1/2 Hard —/3.0 — —_ — — _ — —_ —_ - —
—/.500 90 — 45 1 920 —_ 155 — — —
.500/1.0 88 —_ 44 15 — —_— — — — —
Rod and Bor | Drown 1.0/2.0 84 — 40 15 — — — — — —_
2.0/3.0 76 — 37 20 —_— — —_ - l— —
3.0/— 75 — 30 20 _— — —_ — — —_
C62300
Shdpes — All Sizes 75 — 30 20 — — — — l— —
Forpings As Forged 1_5//]::, ;; — gg ;g : : : : : :
3000 kg
Rod As Extruded All Sizes 80 — 45 7.0 — — | s | — - —
As Forged — 80 —_ 45 7.0 —_ —_ 175 —_ — —_
C62400 Hardened and
ardened an
H;O Quenched - - - - - - - 240 - — -
Forki
eryines Hardened, -_— —
H20 Quenched = 87 — — 8.0 179 — — —
and Tempered
RFt
.499/1.0 100 _ 50 5 — —_ — - —
C43000 Rod and Bar | Annegled 1.0/2.0 90 — 45 ] — — — — —_
2.0/4.0 85 —_ 42.5 10 — —_ —_ —_ — —_
Shapes AsExtruded All Sizes 85 — 42.5 10 — — — — - —
—/.500 20 —_ 45 ? —_ — —_ —_ - —_
.500/1.0 85 — 45 12 —_ — — — - —_
C64200 Rodland“Bar  Drawn 1.0/2.0 80 _ 42 12 _ _ _ _ B —_
U7V 79 — EE] 12 —_ — — — —_— —
Annealed
0.070 mm — 52 58 —_ — —_— - 70 82 0.050 0.110
0.040 mm — 55 64 _ —_ — — 76 3 Note o | 0.055
1/4 Hard — 62 72 — — 45 80 - — — —
1/2 Hard* — 71 81 — — 79 91 - — - _
Plate,t Hard* — 87 97 _ —_ 88 96 _ —_ — —
Sh ; Extra Hard® — 99 108 — — 3 98 — - — —
€45500 ost,
Strip and
Rolled Bar Spring® — 105 13 — — 94 99 —_ - — —
Hot Rolled - 55 72 —_ _ — — 72 — — -
Hot Relled
and Cold — 58 72 —_ _— 60 80 —_ —_ —_ —
Rolled Finish
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROUGHT COPPER ALLOYS (CONTINUED)

Customary Units

Yield Elongation,
Tensile Strength, Min %<
Co:rpor Size Section, Strength, Min k,|' R Grain Size,
Copper in ksi In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness T
UNS No.== Form Temper Over/Thru Min Max | Under Load | of Specimen Min Max Min Max Min Max
RB" RF®
Soft All Eorms ond Sizes 52 —_ 15 35 —_ — — — — —
1/4 Hard All Forms and Sizes 55 — 24 25 — — — — — —_
Rod, B
and Shapes | 3,7 Hard —/2.0% 70 — 38 17 - -] =1~ — —
—/.250% 85 —_ 50 8 — — — ) _ —
€65500 Hard 250/1.500% 85 — 50 13 — | - | AanN= - —
Extra Hard —/.500™ 100 — 55 7 — — — — — —
Soft All Sizes 52 — 15 35 — — — — — —
Bar —/1.0 65 — 38 20 — — — — — -
Hard 1.0/1.5 60 - 30 25 — — —_— — —_— —
1.5/3.0 55 — 24 27 — — — — — —
Soft All Sizes 85 — 45 107 — — — — — —
Rod and |Bar
1/2 Hard All Sizes 105 — 60 7 — — —_ — _ —
ar All Sizes 115 — 68 57 — — — — — —
Cé67000
Soft —_ 85 —— 45 10 — —_ —_ — — —
Forgi
oraings 1/2 Hard — 93 — 50, 7 —_ — —_ — — _—
Hard — 100 — 55 5 — — — — — —
As Extruded All Sizes 55 — 25 20 60 —_ — — — —
Soft All Sizes 55 R\ 25 20 50 — —_ —_ —_ —_
172 Hard™ —/1.0 65 — 40 12 70 — — — — —
R30T>
Rod and [Bar
1.0/3.0 58 —_ 35 15 70 — — — — —_
1/2 Hard™ 3.0/— 55 — 30 18 85 — —_ — - -
C67300 T
1/2 Hard® All Sizes 60 — 30 20 70 — — — - -
—/10 70 — 50 10 70 @ — — — - —_
Hard™ 1.072.0 62 - 2 15 0 — | - = - -
Shapes As Extruded All Sizes 55 — 25 20 60 — — _ — —
As Forged — 55 —_ 25 20 60 — — — — —
Forgings
Forged ‘and
Heat Treated - 69 - 35 2 70 - - - - -
As-Extruded All Sizes 70 — 34 12 75 — — — —_ —
=/1.0 78 = 40 B 84 — — — - —
Rod and Bar DE" roded and 1.0/2.0 75 — 40 10 80 — — — — —
C87400 rown 2.0/3.0 70 — 36 12 78 — — —_ — —
Shapes As Extruded All Sizes 70 i 34 12 75 — — — - —
Forgings As Forged — 65 - 30 15 75 — —_ — — —
Soft All Sizes 55 — 22 20 — — —_ —_ —_ _
—/1.0 72 —_ 36 13 — —_ — —_ — —_
1/2 Hard 1.0/2.5 70 _ 35 15 — — — — — —
C67500 | Rod 2.5/— 65 — 32 7 — — - — —
—/1.0 80 — 56 8 — — — — —
Hard 1.0/1.5 76 —_ 52 10 — — — — —_—
ar 1.5/2.5 73 — 48 12 — _ _ - —
2.5/— 68 —_ 45 16 _ —_ — — —_ —_—
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ed. TABLE 2B—MINIMUM MECHANICAL PROPERTIES OF WROQUGHT COPPER ALLOYS (CONTINUED)

Customary Units

Yield Elongation,
Coppar Tensile Strength, Min %<
or Size Section, Strength, Min ksi Grain Size,
Copper ’ n ksi In 4 X Dia Hardness mm
Alloy 0.5% Ext or Thickness
UNS No.= | Form Temper Over/Thry Min Max | Under Load | of Specimen Min Max Min Max Min Max
|
! {14 R30T®
Soft ~ All Sizes 55 —_ 22 20 — — — _— _ . =
—/1.0 72 _ 36 13 — — — ] — L=
Bar 1/2 Hard 1.0/2.5 70 — 35 15 —_ — — — — —
C67500 2.5/ 65 —_ 32 17 —_ — — — -
—/1.0 76 —_ 52 8 — — N — — —
Hard 1.0/2.5 72 —_— 47 12 — — = -~ — —
2.5/— 68 —_ 45 16 — — — — — —
Shapes Soft All Sizes 55 -— 22 20 — — — — —_ —
| In2in
Condenspr
C70600 . Tube Pidte - —/25 40 - N 30 - = | = 7 - -
! Tub Annegled — 40 — 15 - — — — - — —
ube Light Drawn _ 45 —_ 35 - —_ — —_ -] — —_
Hardness
: Min Max
RP®
Tube Annealed — 45 — 16 — — — — — — — —
C71000 Annealed
0.035 mm — — — —_ 67 76 18 35 28 Al 0.025 0.050
0.015 mm — - — — 76 90 35 58 40 51 Note a | 0.020
Plate,t
Sheet, 1/4 Hard —_ 47 63 —_ —_ —_ 45 72 46 63 —_ —
Strip on 1/2 Hard — 56 70 — —_ 64 78 59 &9 — —
Rolled Bpr Hard —_ 67 79 —_ —_ 76 84 &7 73 —_ —_
Extra Hard — 72 84 — [ — 79 87 69 71 — —_
Spring — 76 87 — — — 82 1] 1 75 — —
Elongation,
Min %°
in2in
Condenspr —/2.5 50 — 20 35 —_ — — — — —
Tube Plate - 2.5/5.0 45 — 18 35 — — — — — —
Annealed —_ 52 — 18 — —_ — — — — —_
Tub
e gon and —/.048 Wall 7 | — 50 ;2 - =l =1 4] -] =
Refioved .048/— Wall 72 — 50 — | =1 =] 7 - -
Hardness
C71500
Min Max
RFt
Plate,! Annealed
Sheet, 0.035 mm — — — — 70 85 23 45 3 46 0.025 0.050
Strip and 0.015 mm — — — - 74 93 a7 63 40 58 | Noteo | 0.025
Rolled Bar
1/4 Hard —_ 58 72 —_ —_ — &7 81 61 71 —_ —_
1/2 Hard — 66 80 —_ — —_ 76 85 67 74 — —_
Hard - 75 88 — — — 83 89 72 76 -— —
Extra Hard - 80 92 — — — a5 21 73 77 — —
Spring — 84 o4 — — - a7 91 74 77 — —
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