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(5) Copper - Aluminum Alloys (Aluminum Bronze)
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(7) Copper - Nickel Alloys

(8) Copper - Nickel - Zinc Alloys (Nickel Silvers)
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1 dy ] I 1 I = [
Tavgnaumariignuiesnitlunquedisazidon Tasutuilullsznnlavgnan uaylanswey
1o (Cast Alloys) ﬁﬂllﬁﬂﬂugﬂﬁ 2.1 S2VVUVVATUINITHY (The Unified Numbering System ;

~ 0 < v A = < 4 <
UNS) imsivuaiuruieay 5 wan Tagh Clxxxx 83 C7xxxx 1u Tangmanayugiign

(Wrought Alloys) 482 C8xxxx 89 Coxxxx  1Wulanenaundo (Cast Alloys) AIUUNITNHUA

9
= [ v A

9 9 )
WNeRUUeI TargNaNNIdoIr AT UBgiUITNITNMIHAR DNIINOIUAIAZNDILAINTNTT D
ﬁ1ﬁillu(C0mmon Name) 15U Oxygen-Free Copper, Beryllium Copper, Muntz Metal, Phosphor

Bronze 1418 Low-Fuming Bronze %6ﬁ1ﬁigﬁ§6%@ﬂNﬂﬁﬁ}1 (Trade Name) gmmuﬁwmmam

FLUVLUUATUINT WD



M3190 2.1 uaaalsaanlaviznauuaz laveHauriae [2]

Category

Descriptions

Range of UNS Numbers®

Wrought alloys

Copper

Copper-99.3 percent minimum

C10100-C15760

High-copper alloys

Copper-96 to 99.2 percent

C16200-C19750

Leaded brasses

Copper-zinc alloys

C20500-C28580

Tin brasses

Copper- zinc-lead alloys

C31200-C38590

Phosphors bronzes

Copper-tin alloys

C40400-C49080

Leaded phosphors bronzes

Copper-tin-lead-alloys

C50100-C52400

Aluminum bronzes

Copper-aluminum-alloys

C53200-C54800

Silicon bronzes

Copper-silicon-alloys

C60600-C66100

Miscellaneous brasses

Copper-zinc alloys

C66400-C69950

Copper -nickel

Copper-3 to 30 percent

C70100-C72950

Nickel-silvers

Copper-nickel- zinc- alloys

C73150-C79900

Cast alloys

Copper

Copper-99.3 percent minimum

C80100-C82800

High-copper alloys

Copper-94 to 99.2 percent

C81300-C82800

Red brasses 3

Semi-red brasses F

J

Yellow brasses

Copper-tin-zinc and

Copper-tin-zinc-lead alloys

C83300-C83810

C84200-C84800

C85200-C85800

Manganese bronze

Copper-zinc-iron alloys

C86100-C86800

Silicon bronzes and silicon brasses

Copper-zinc —silicon-alloys

C87300-C87900

Tin bronzes

Copper-tin-alloys

C90200-C91700

Leaded tin bronzes

Copper- tin-lead alloys

C92200-C94500

Nickel-tin bronzes

Copper- tin-nickel alloys

C94700-C94900

Aluminum bronzes

Copper- aluminum-iron and copper=

aluminum-Irons- nickel- alloys

C95200-C95900

Copper- nickels

Copper- nickel- irons-alloys

C96200-C96900

Nickel-silvers

Copper- nickel- zinc-alloys

C97300-C97800

Leaded-copper

Copper-lead- alloys

C98200-C98840

Special-alloys

C99300-C99750
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&: base metal 17 a+Fe,c

B: partial grain refining

C: grain refining WG R i 2 3

O grain coarsening Fe Carbon, wi%e
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L o+ Fe,C
o HE .
13! Pearlite, P
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Fe 1 2 3 4 5

Carbon, wt%
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Steel
electrode
Copper Steel
Bronze Butter o bure nickel
electrode / layer
/
Copper Steel

£4
= T

v ' 9 P 1
517 2.5 uaasdurisveInsFousesiuAITaIATNINALT NS (Pure Nickel) Feluognuwiia

U

A Ao A < Y % o
YDIAIAULYDUNNINITLFOULH AN NAIAITUBUNUND LAY [8]

4 1 v < @ {1 4 g v Qy J 4 1
lun151FouA0 Iz NINUHANAUNBILAINNIUNITITONTDINY N1TRUFUNUNDUNTITONAD
9

=< ' Y A o A & A & Y to & 9 v 2 '
VUBDYNUATUNINITLTONIDINY mm%ammwumummum"lmuﬂuﬁmqmmﬁmﬂaumi
A A A dy a A A a a o o o [ ~ o
YU mmmﬂummammwuumﬂamauﬂmawanmmLﬂimmuﬂmﬂumimummmm

¥ ' A & v g o & v a1 2 ' A A
IOUITINNBDILUAY llﬁw'lﬂlclf@n5@\1wu@']1:llwaﬂfl]']lﬂu@@\iqu%uq']uﬂ@urﬂi!ﬂf@n Iﬂﬂﬂiiﬂm
9

Adq YR v Qy A Aq ¥
Qmwgnﬂwmuag Uﬂ']'liJWu'lﬂl@Q“]qu'lu‘V]@ﬂllﬂ\?llagﬂigﬂjuﬂ'ﬁl“}fﬂﬂﬂﬁl%

2.7 MIPUTUNUNDIAINOUMSITON [2]

v Qy U A A I ¥ 2 a o v 4 Y =
miqu%mmﬂaumimamwaiw"lﬂmcmmiwaamﬂﬂuaﬂwanyimuaz"l,ﬂmiwaanaﬂmn

9

9 ] b4
§4N13 YUIAVOIQUUYNMIGUTUNIUMTIHFONTUBIAVAIINHUIVDITUIIY

(Penetration) né

A a 4] a 9 Y a ady
NITVIUNITIVDU Glmmlml,mfcﬁJﬂﬂqnuazﬂimmmmmummn Iﬂﬁlﬂiﬂ'lmqm’ﬂﬂ”ﬂﬂﬁﬂﬂﬂ'ﬁ
U Qy d'dy LY} Qy a [ [
Mﬂﬁqwlfmmmmuagﬂummwuwawmmmmumuaz%umamﬂaﬂﬂﬂqﬂmmaz
4 a 1 Qy a [24
ﬂigﬂﬂluﬂ'ﬁl%ﬁlﬂ uazwaﬂiwumﬂqmwgnmiqu%mmmmLL@NLtaz%ummuﬂaﬂﬂﬂqﬂu

NIZUIUMSTONTN NeIWaneszozriaonan naaiaegli 2.6 oz 2.7 mud1ay



16

PLATE THICKMESS, mm
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2.8 nalamsinasilae (Liquation Mechanism) [9]

9 ' 9
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18NA7 (Segregation Mechanism)

2.8.1 nalamsunsnau (Penetration Mechanism)
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Grain Boundary Sweeping

fysion %m"" Dissolution of second phases

P and intermetallics on-heating
) /. i . -
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2 Grain boundary migration
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22N VNN Ry

Assimilation of melting point
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b7 NN —
s Boundary melting
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Pipeline Diffusion from the Fusion Zone
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Fredrick F. Noecker II and John N. DuPont [11] ladnzinmisdsulgeanuaimisalumsidon
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