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the skill and experience 145 years
have built for Revere products

The high, recognized quality of Revere products is the
result of the skill amd experience developed by Revere
in the 14§ continuous years of fabricating ils copper and
copper dalloy producis. This uniform quality has been
continually fostered by Revere ever since the first
American copper rolling mill was established by Paul
Revere in 1801.

Today. Revere continues quality production. Modern
mill equipment and rigid methods of conirol and inspec-
tion assure boih excellence and uniformity of product.
Thus, product designers, engineers and others—in
specifying Revere metals—are assured of products
built to give satisfactory performance under severe
conditions . . . products backed by more than a century
of technical progress.

ever-widening application

Today, Revere copper and copper-base alloys are find-
ing ever-widening application in the improved producis
of American industry: compacts and clocks . . . door-
knobs and dynamos . . . keys and kitchen utensils . . .
mixers and motors . . . radiators and radar equipment

. . screws and silverware . . . toys and telephones.
These products take full advaniage of the uniquely
varied properties of Revere metals: beauty, ductility . ..
workability, formability, weldability . . . resistance to
corrosion . . . heat and electrical conductivity . . .
capacity for taking many finishes, natural or applied.

selection of correct material

The intelligent selection of the most suitable maierial
for a given application is highly important, often diffi-
cult: many factors must be considered and balemced.
To assist in specifying Revere products, this catalog is
divided into seven sections. It gives the basic informa-
tion on the more important Revere metals and their eco-
nomical application. For engineering cooperation on
specific projecls, the Revere Technical Advisory Ser-
vice (see back caver) is available without obligation.

--m.




in this catalog:

coppers

brasses

bronze
alloys

nickel
alloys

manufactured
forms

welding
technicques

condensed list
of products

Revere Copper and Brass Incorporated 3



Revere Coppers

s of copper for

ications.

Copper is readily worked. Here, coppersmiths beat out
boltom of brew kettle from large copper sheets,

All the

unusuclly

transmits heat rapidly and uniformly, resists
corrosion, defies rust, is easily worked

12
-3

by gas, carbon arc

Copper is favored lor bus bar and other electrical uses
because of its high electrical conductivity.




a copper

alloy name | Electrolytic Phosphorized | Oxygen-free Silver-bearing | Axsenical Free-cutting
Tough Pitch (Deoxidized) High Con- Phosphorized | Copper
ductivity
Revere alloy number § 100 101 103 108 108 204
copper 99.9 99.9 99.96 99.9 99.45 99.78
4 silver % b ¥ 8-30 oz. per ton ! s
cOMPOMINON organic o ie Q.35 s
phosph ¥ 0.025 i 0.025 Ta 0.25

typical uses

electrical equip-
ment and con-
duators: bus bars,
commutators, etc.

architectural
products: roofing,
gutlers, ote,

process equip-
ment: kettles,
vata, distillary
aeqguipment
forgings

printing rolls

In tube form:
water and refrig-
oration service

heat exchange
squipment

o0il burners, etc.
in sheet! and plate:

welded gon-
struction

for special draw-
ing and stamping

for sealing to glass
{eloctronic tubes)

electrical equip-
ment at hig.
temperatures in
presence of
reducing gases

electrical com-
mutators

automotive radi-
atorg

whore retention

of atrength and
moderately ela-
vated tompoeratures
are desire

cerfain condenser
and heal exchange
applications

screw machine paris

electrical equiprent
welding torch tips

interlor vacuum
tube parts

high electrical
conductivity

high tharmal

dooxidized

higher forming
and bending

high electrical
conductivity
resistant fo em-
brittling gases at

8 to 30 oz, silver
per ton added to
increase annoal-
ing {zoftening)

spoecial zesisionce
to cartain corro-
sive media

similar to oxygen-
free copper (103) but
with free-cutting
properties

conductivity qualities than high teraperatures | temperature low electrical
elactrolytic copper conductvity high electrical
1 . excollent working | {(100) excellent for desp | resists seftening conductivity
goneral properties ability drawing, provides | at teraperatures
preferred for superior glass-to- | from 500 to 700°F high thermal
copper-smithing melal geal conductivity
and welding (due high conductivity
to resistance ta
embrittlement at
high temperatures
cold-working excellent excollent excellent excellont excellent good
hot-working excellont excellent excellent exacallent excellent good
worlig micl‘nining fluix dized poor b pool: tal ‘fiaix idizod poor o3 excellent o
1o | Welding A eoxidized copper | gas, carbon are, carbon, raetal arc eoxidized coppor | gas, metal arc, not recornmended
propax proferred metal arc prefarred carbon arc
soldering excellant axcellent excellent excellent oxcellent goad
| polishing excallont exoellent excellent excellant excellent excellent
density, Ib per cu. in. 0.322 0.333 0.333 0.322 0.323 0.333
Young's medulus of clas-
ticil om 1§ 16.0 16.0 18.0 16.0 16.0 16.0
molting peint, °F 1881 1981 1881 1981 1978 1981
average coefficient of
thermal expansion, par
°F (68 to 570°F) 0.0000098 0.0000098 0.0000098 0.0000098 0.0000096 0.0000098
eloctrical conductivity,
¢% IACS at 658°F 100 min 75 to 80 100 min 100 min 45 o8
thermal conductivity,
Btu, per sq ft, pex f, per
hr, per °F, at 68°F 227 175 to 208 227 227 102 227
hard soft hard 2ot hard sofl hard soll hard soft bhord zoft
i sheet Il 50 30 88 30 50 32 52 3 ‘i " s
fraetie sioenpih tode 45 32 B ! i - s i s i 53 32
°Ultube O v R 59 35 37 e 60 37 = e
heet [l * 5 40 8 40 5 40 5 40 i -
elongation, Js
< T 10d @ 20 50 - soh " - af s 1 40
% in 2 in, 'fube O o i § 45 = 7 8 ph 4 43 =
yield strength, [sheet [l 43 1.5 42 78 48 8 4B 1 a s
0.89% extension, ixod @ 492 10 A ' . ot =h B " - 49 1
psi (000 omitted) tube O T = 48 8 2 i i | i 48 8 i i
‘sheet B B0B 40F 508 40F 0B 40F 558 40F 5 o
byl {rod @ 488 25F i i .. é % i % ¥ 4B 40F
Jtube O | 4 » 96F 30F o'y vy 95F 23F 4 ¥
" Bl101 BI1 B101 Bl BI101 Bl01
shiest, sliip B152 - B152 - B152 i Bl52 v
ASTM a Bl2 B133 Bl12 B133 B12 B133 B49 B187 ¥ .
specifi-{™® B4 B187 Bl124 B48 B49 B187 B133 B48 s "
cationn Bl24 BAB . “a Bl24 B48 . e o 0 .
Bl13 B188 Bl13 BI5 B13 Bl111 Bl13 B42 Be68 El13 B75
tube Bl11 iyl Ba42 B88 B68 B188 B188 B8 B73| B42 ; o
. ' B&3 Bl11 B8 = £ ar sty ik s
for further data, see page § page 9 page 9 page 8 page 8 ko

A by fusion methods: conductivity of the coppers makes resistance welding (spot and seam) impractical. Coppers, however, may be resistance
brazed by a patentad method.

@ basis of rating: kard, on final area roduction of 25%: soft, on final grain size of 0.035 mm. (all teats on rod under 1-inch diameter.)

M basis of rating: hard, on matedal proviously rolled 4 B & S numbers hard (37.59% area raduction); soft, on final grain size of 0.035 mm. (all
tests conducted on 0.040 in. stock,)

anneal at 1

O basis of xuﬁng:}_‘hwd.on matorial previously extruded and cold drawn to 0.750 in. o.d. by 0.049 in, wall; soff, on same material after l-hour
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Electrolytic Copper

alloy no. 100 ¢ tough pitch
copper 99.90 % minimum

forms available: sheet, sirip, plate, rod, bus bar, tube, forgings

general properties o Revere Electrolytic Copper combines
high elecirical conductivity and high thermal conductivity with
excellent working ability. It has excellent corrosion resistamce
and is immune to the chemical attack of a large number of
industrial chemicals.

typical uses o Electrolytic Copper is recommended for elec-
trical equipment and conductors (bus bars, commutators, etc.);
architectural products (roofing, gutters, etc.); process equipment
(kettles, vais. distillery ecquipment); forgings, printing rolls.

physical properties (sheet and strip) | hea® soft 0
tensile strength, psi (D00 omilted) 50 30
elongatien, % in 2 in. 5 40
vield sirength, 0.5% exiension, psi (000 omilled) 42 7.5
Rockwell hardness 50B 40F
density. 1b per cu in. 0.322
average coefficiont of thermal expansion, per “F,

(68 to 570°F) 0.0000098
electrical conductivily, % IACS, at 68°F 100 min
thermal conductivily, Btu per sqg i, per i, per hr,

pet °F, al 68°F 227

R based on material previously rolled four B&S bumbers haxd (37.5% area reduction)
[ based on grain size of 0.035 mm.
All tesis conducted on 0.040 in. stock,

wotrking properties @ Cold-working, het-working, soldering,
polishing—excellent. Machining—fuair. Welding—deeoxidized
copper preferred.

ASTM specifications e Sheet: B152. Rod: B124, B133

sheetl cold working

PERCENT ELONGATION [N 2 IN.
60 Kg. foad

ROCKWELL HARBNESS /s in, Boll

100

~ o 0
33 o

)
o O

w
[

-_—
(o <IN =1

—— EthIICAY'ION

0 20 30 40 50 60
PERCENT REDUCTION BY COLD WORK

Rockwell F hardness, elongation of
Electrolytic Copper strip previously
annealed lo grain size of 0.045 mm

rod cold working

80 Kg. land

PERCENT ELONGATION IN 2 IN.

ROCKWELL HARDNESS /s in. Boll

RCCKWELL 'F __

[LONCATICN

—

o 20 30 40 50 80
PERCENT REDUCTION BY COLD WORK

Rockwell T hardness, elongafion of
Electrolytic Copper rod previously an-
nealed to grain size of 0.030 mm.



Silver-bearing Copper

alloy no. 105

silver 8 to 30 oz. per ton copper 99.9% min.
forms available: sheet, strip, rod. tube

general properties @ Revere Silver - bearing
Copper contains from 8 to 30 ounces of silver per
ton to resist softening at temperatures from 500°
to 700°F and possesses high conductivity.

typical uses @ Recommended for products that
are subjected to high temperatures because the
silver content raises annealing temperature.

physical properties (strip) hard @ | sontO
tensile strength, psi (000 omitted) 52 33
elongation, 5% in 2 in. 5 40
yield sirength, 0.5% extension,

psi (000 omitted) 48 7
Rockwell hardness 55B 40F
density, 1b per cu in. 0.322
average coeflicien! of thermal expansion,

per °F, (68 to 570°F) 0.0000098
electrical conductivity. % IACS, at 68°F 100 min
thermal conductivity, Btu per sq {(, per fi,

per hr, per °F, at 68°F 227

# based on matérial previously rolled four B&S numbers hard
(37.5% area réduction)

O based on grain size of 0,035 mm.
All tesis conducted on 0.040 in. stock.

working properties ¢ Cold working, hot work-
ing, soldering, polishing—excellent. Machining
—fair. Welding—not recommended.

ASTM specifications
sheet: B101, B152

rod: B49, B133, B187
tube: B13, B188

g W

Arsenical Copper

alloy no. 106
copper 99.45% arsenic 0.35% phosphor 0.025%

available in tube form only

general properties e Revere Arsenical Phos-
phorized Copper has low electrical conductivity
and is resistant to certain corrosive media.

typical uses e This copper is recommended for
certain condenser ond heat exchanger applico-
tions.

physical properties (tube) hard M | soft 0l
tensile strength, psi (000 omitted) 60 37
elongation, % in 2 in. 4 42
yield sirength, 0.5% extension,

psi (000 omitted) 48 8
Rockwell hardness 95F 28F
density, lb per cu in, 0.323
average coefficient of thermal expansion,

per °F (68 to 570°F) 0.0000086
electrical conductivity, % IBCS, ai 68°F 45
thermal conductivity, Biu per sq it, per fi,

per hr, per °F, at 68°F 102

W based on material previously extruded and cold drawn to 0,750
in, od by 0.049 in. wall,

[0 based on material after a I-hour anneal at 1200°F.

working properties e Cold-working, hot-work-
ing, soldering, polishing—excellent. Machining
—fair. Welding—see page 54.

ASTM specifications
tube: B13, B42, B75




(1| copper
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tensile slren_g‘lh, yield slr.enqth (_0.5%) Rockwell F heardness, elongation of tensile strength, yield sfrength (0.5%)
of Electrolytic Co_ppef strip previously Electrolytic Copper slrip previously of Electrolytic Copper sirip previously
annealed to groin size of 0.045 mm. cold rolled $50% from grain size of cold rolled 50% from qroin size of
[ 0.645 mm, 0.045 mm.
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tensile strength, yield strength (0.5%) Rockwell F hardness, elongation of tensile strength, yield strength (0.5%)
of Electrolytic Copper rod previously Electrolytic Copper rod previously of Elecirolytic Copper rod previously
annealed to grain size of 0.030 mm. cold worked S50% from grain size of cold worked 50% trom grain size of
0.030 xum, 0.030 ‘mm.

the charts ot small scale on these pages are intended to indicate range of properties and not to preseni exact data.

Revere Copper and Brass Incorporated



Revere Brasses alloys of copper and zinc
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-~
Phosphor Deox. Copper

alloy no. 101
phosphorus 0.025%

forms available: sheet, strip, rod. tube

copper 99.9%

general properties ¢ Revere Phosphor-deoxid-
ized Copper has higher forming and bending
qualities than Electrolytic Copper. Moreover, it is
generally preferred for welding applications be-
cause at welding temperatures it resists embrittle-
ment by reducing gases.

typical uses e This copper, in tube form, is rec-
ommended for water and refrigeration service,
heat exchonger equipment ond oil burners. In
sheet and plate form, it is recommended for
welded constructions.

physical properties (tube) hard @ | softC
tensile sirength, psi (000 omitted) 59 a5
elongation, % in 2 in. 5 45
yield strength, 0.5% extension,

psi (000 omitted) 48 8
Rockwell hardness 96F 30F
density, 1b per cu in. 0.323
average coefficient of thermal expansion,

per °F (88 to 570°F}) 0.0000098
electrical conducilvity, % IACS, at 68°F 75-90
thermal conductivity, Blu per sq ft, per f1,

per hr, per °F, ot 68°F 175-205

#l based on material previously extruded and cold drawn to 0.750
in. od by 0.049 in. well

T based on material aiter a l-hour anneal at 1200°F

working properties ¢ Cold working, hot work-
ing, soldering, polishing—excellent. Machining
—fair. Welding—see page 54.

ASTM specifications

sheet, strip: B101, B152

rod: B12, B124, B133

tube: B13, B42, B68, B75, B88, Bl11

a copper

Oxygen-free Copper

alloy no. 103
copper 99.9%
forms available: sheet, strip, rod, tube

general properties ¢ Revere Oxygen-free Cop-
per has properties similar to Electrolytic Copper.
It has high electrical conductivity, is excellent for
deep drawing, and resists embrittling gases at
high temperatures.

typical uses @ Especially suited for drawing and

stamping. Also for sealing to glass such as lamp
bulbs, electronic tubes and the like.

physical properties (strip) hard B | soft™

{ensile strength, psi (060G omifted) 50 32
elongation, % in 2 in. s 40
vield strength, 0.5% exlensien,
psi (000 omitted) 48 8
Rockwell hardness 50B 40F

densily, 1b per cu in. 0.323
average coefliclent of thermal expansion,
poar °F {68 1o 570°F) 0.000098
eloctrical conductivity, % 1ACS, ai 68°F 100 min
thermal conductivity, Blu per sq 4. per it,
per hr, per °F, at 68°F, 227

#l based on material previously rolled four B&S numbers hard
(37.5% area reduction)

{3 bused on grain size of 0.035 mm,
All tests conducted on 0.040 in. stock.

working properties o Cold working, hot work-
ing, soldering, polishing—excellent. Machining
—fair. Welding—see page 54,

ASTM specifications

sheet, strip: B101, B152
rod: B12, B133, B49, B187, B124
tube: B13, B111, B68, B188, B75

Revere Copper

and Brass Incorporated 9



brass

alloy name Commercial
Bronze 95%
(Gilding)
Revere alloy number 110
copper 95.0
zlnc 5.0
composition{lead o
‘ iclcal

typical uses

jewelry, ernblems,
plaques, coins, fuse
caps, pr

as base for arlicles
to ba gold plated or
highly polished

general proporlies

compared fo copper.
this ?lloy has higher
tensile strength, equa'
ductility, lower
thermal properties

golden color

S

cold-working excellont
hot-working excellent
worlding m(}gllﬂmng poor "
J _{welding gos, carbon arc.
propertios metal arc
soldering excollent
polishing

density, Ib per cu in

Young's modulus of elasticity.
pal (030,000 omitied}

excellent
0.320

mualling point, °F

_| 1949

average oooﬁichnt of thormal

oxpangton, par °F {68 to §70°F) 00100

elactrical conductivity, %

1ACS 5 at 68°F

(qumafl eond;xclinty—h B oF,

per sq ft, per ft, per hr, per

at 68°F '
hard soft

tensile strength, (sheet . 58 37

psi (000 omitted){rod E ..

elongation, !nhoul | ] 5 45

Cein 2 in. xod e e,

yield s!:mnglh 0.8% shaot ll 52 8

extension under load, wd II] e

w omilted) ve r

Rockwell [sheot 60B S0F

hardness{rod 3 ¥

tube
ASTM {_shoel. strip
specifications)rod B134
tube "3
for turther data, see




55 [OW

1
1n thickn:

iy e o
reduction o
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leaded brass

alloy name Leaded Brass Engravers or Free-cutting Forging Rod Architectural
Heavy Leaded Rod Bronze
Brass
Revere alloy number 224 235 240 280 283
g 3 61.8 0.0 56.5
o %5 %9 355 28.0 a1.25
composition<lead 0.6 2.0 3.0 2.0 2.25
Iniclcel .. . .. - b
|tin

typical uges

screw mochine parts
olactrical fuse parts
plumbing

pipe, pump liners

engraving plates
machined parts
instrumentis
{professional and
sciantific)

name plates, keys,
lock parts, tumblers

gears

watch parts

deep drilling
turning, free cutting
for screw machine
ports

hot forgingsa
hardwara

plumbing goods

handrails, decora-
tive moldings, grilles

revolving door paris

miscellaneous archi-
tectural trim

indusirial extruded
shapes (hingea, lock
bodies, autormotive
parts)

L o

free machining
combined with

free machining and
good blanking

excellent machin-
ability combined

aexlremoly plastic hot,
sombining good

excellont forging and
free machining

moderate cold- with good mechan- corrosfon rosistance properties
formiang ability ical and corrosion with excellont
resistance properties | mechanlical proper-
general properties ties
‘cold-working | fair poor poor fair very poor
hot-working poor poor goad axcellent excallent
working A ™Machining good excellent axcellent good good
kel nriges welding non-leaded brass non-leaded brass non-leaded brass non-leaded brass poor
parti proferred prefaxrad preferred proforred
soldering oxcallant excallont goad good axcellont
polishing oxcollont oxcallont axcellent cxcallant axnellent
density, Ib per cu in, 0.307 0.308 0.307 0.305 0,308
Young’'s modulus of elasticity,
psi (000,000 omitted) ' |18 15 15 15 15
melting point, “F 1715 1680 1652 1643 1623
avorage coeflicient of thermal
oxpanaion, par °F (68 1o 570°F; 0000113 .0000111 .0000113 .0000115
aloctrical conductivity, %
IACS at 68°F 26.8 26.8 28.6 28.8
thermal conduectivity, Btu,
Pexsg ft, per {t, per hr, ,
per °F, at 68°F 64 (=] 13 n
hard soit hard soft hard soft hard soft* hard solt
: (sheet M 0 50 - = = = ‘
tonsile strangth  57'e¢
i vrod O - e i 65 50 55 65
psi (000 omitted) Ltube 75 50 i = ! i
: ‘shoet Il » = 5 55 i . P
wonogtionred O iy 41 i 15 50 45 15
! (tube 10 50 e e “a
yield strength 0.7 [shoet Ml B8 18 AL an :%
extension under load{red [} e % s = 15 20 35
pst (000 omitted} {tube &2 15 % o iy
(sheet M 80B 85F i 1 o i e
ﬁgj}l‘r‘:’:;;i red L ¥ = e & 2B 65F 0B 85B
tube 78B 20B e i ML -
ASTM sheat, strip 54 0 .
Sz g rod §ia Bl6 Bl124
spaclﬁcahonah“b‘ Bi3s o e
for further daia see page 24

| ] gm‘d. based on sheet and atrip proviously xolled 4 B & S numbers hard {(37.5%}

038 mam. All testa conducted on 0.040-Inch stock.
O hard. based on rad with final reduction of 25Y%: soft, based on final grain size of 0.035 mm, All tagts conductad on rod under 1 inch in diamater.
* properties given axe for extruded condition only.

axea reduction); soft, based on soft shest and strip with grain size of




\ b brasses
s e e s e s =0 =0 e

10.0

Commercial Red-Brass 85% Red-Brass 8057 Seventy-Thirty Yellow Brass Muntz Metal
Bronze 9507 (Rich Low Brass) {Cartridge Brass} (Yellow Metal)
120 130 140 160 170 180
0.0 86.0 80.0 0.0 66.0 60.0

34.0

40.0

costumae jewelry, com-
pacts, lipstick cases

forgings, screws,
weatherstripping,
stamped hardware

jewalry, badges, nama
plates, tags, dials,
hardware, etched parts

automobila radiators
tube and pipe for oil

and utlity fiolds and
plumbing

Lewelry, thermostat
ellows, deep drawn
articles

for cartridge cases and
ammunition com-
ponants

for daep drawing,
stamping, spinning,
otching, rolling—for
practically all fabri-
caling processesa

ping, rivets, oyalots,
auto radiator cores,
hedting units, lamp
bodies and reflectors,
cartridge cases and
clips, slachkxical rockats,
drawn shapas, otc.

sheet form for ship
sheathing, condenser
heads, perforated
metal, architectural
work

condenser tubes

valve stems,
brazing rods

excellent cold-working

higher strength and

similar to 85%, Red-

best combination of

excellent gold-working

high strength com-

proporties ductility than copper Brass ductility and strength properties combined bined with low
of any brass with good corrosion duoctility
very ductile excellent corrosion [ resistance
resistance ofton exceed- excellent cold-working
ing that of copper i properties maochanical propertios
and coxrosion resistance
moro sucoessful at almost the samo as
high temperature than Daep Drawing and
highor zino alloys Cartridge Brass
excallent excellant excellent excellont exoellont fair
excellent good good goad oor excetlent
poar poor poor fair air good
gas, carben are, A A
metal arc
excallent excellent axcellent excellont excollent axcallont
excellont oxcollont oxcellent axcallent oxcollont exoallent
0.318 0.316 0.213 D.308 0.306 0.303
15 15 18 15 15 18
1913 1870 1832 1751 1700 1681
.0000101 .0000104 .0000106 .0000111 .0000114 .00001186
43.6 34.7 32 27.3 27.0 28.6
_’. 108 87 81 70 67 3
hard soft hard soll hard zoft hard solt hard sofl hard =olt
60 38 65 40 75 43 84 49 80 48 85 52
60 38 57 40 65 413 78 80 80 50 78 85
o ve 82 40 i) 43 90 49 . i 80 852
5 40 S 45 ] 80 ) 85 =z 60 5 50
20 58 23 58 20 60 25 60 25 66 20 50
wa =5 5 40 5 45 8 65 i o 5 45
g2 10 B5 10 60 12 68 18 80 18 60 17
BS 10 62 10 85 12 55 18 45 18 §5 17
o »a 50 10 §S 12 68 15 i: B 60 17
0B 50F 78B §3F 85B 60F B5B 30B 85B 70F 8SB 30B
€0B S0F 5B B5F 75B 6SF 82B 288 70B 20B 80B 388
-t A BOB 58F 85B 60F 90B 30B ) g 868B 30B
B36 B36 Bi6 Bl19 B36 B43
B130 B134 i B134 B134 -
3 B43 BI13S s Bl11, B135
page 18 N page 20 page 22 page 22

page 16

M hard, based oun sheel and strip proviously ralled 4 B & S numbers hard (37.5%; area reduction); soft, based on soft sheot and strip with grain size of
0.035 mm. All tests conducted on 0.040-inch stock. )
O hard, based on rod with final roduotlon of 25%; soff, based on final grain size of 0,035 mm. All tesis conducted on rod under 1 inch in diameter.

A far welding—gas, carbon are, motal arc, spot and seam welding for thin gauge.

Revere Copper and Brass Incorporated
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b brasses

special

chemical and
process aquipment

marine uses
automobile aserlals

d »
> tin brass brass
Chain Bronze | Admiralty Roman Naval Bross Free-cutting Manganese Aluminum
Metal Bronze 4 Naval Brass Bronze Brass
(Revalon)
340 358 380 386 389 454 435
87.0 71.0 60.0 60.0 60.0 58.0 76.0
11.78 28.0 30.25 39.0 37.25 39.6 22.0
Ya As 0.05 fa 0.25 1.75 Fa l.4 Al 2.25
g v % i i Mn 0.5 Max s 0.05
1.25 1.0 0.75 0.76 0.75 .
sash chain and condonser and heat | propellsr and tube sheels in haat | sczew machine forgings condenser and hoal
othar similar exchanger plates purmp ghafts, exchangers and producls exchanger tubes
chains and tubes piston rods stearn condonsers marine hardware condenaer plates
steam power plani
# steam power plant | many marine uses | hot-worked forgings valve stems equiprent
equipment forgingsa
holts coal screens chemical and

process equipmeni

marino uses

strangth and
duectility comhined

excellent corrosion
registance com-
bined with strongth
and ductility

manufacturing
process gives fine,
uniform grain-
structure

high resistance to
fatigue and salt
wator corrosion

resistance lo salt
water corrosion

satisfactary for
modarato cold-
working operations

similar to Free-
cutting Rod {240}
but with increased
strength and corro-
sion resistance

high strangth

combined with
excellent wear

resistance

excellent corrosion
resistance com-
bined with good
strength and
ductility

better than
Admiralty (358}
for rasistance to
velocity type

A similar to Naval Brass bul more suitabte to shafting—duo to materially higher fatigue endurance limit.

A for welding—gas, carbon arc, matal arc, spot and seam woelding for thin gaugo.

of failure
good good fair fair poor poor good
fair poor excellent excollent good excellant fair
paor fair goad good excollent goad poor
g - gas, carbon arc AN Fay non-leaded brass .
preforred
excallant good excellent axcellant good excellont excellent
excellent good aexcellant excellent excollont axcallent e
0.317 0.308 0.304 0.304 0,305 0,302 0.301
15 15 15 15 15 15 15
1886 1715 1640 1640 1840 163D 1770
0000104 0000112 0000119 DD00L19 .0000119 .0000118 0000108
0.2 24.7 26.1 25.8 25.8 23.6 22.6
81 B4 0 68 68 58 58
hard soft hard soft hard soft hard soft hard soft hard saft hard st
67 45 a5 50 5T 3 90 58 90 88 g Li o
b e i3 i 82 60 a0 58 . f 920 68 -
100 80 e bs 2% i A fs a 83 s0
5 45 5 55 iy ‘s 5 40 5 35 g s e .
’ £ o il 20 45 20 43 ai 10 35 o~ oy
i 3 88 A . ‘e e P - o i 10 50
60 12 70 18 3.q .. 70 20 70 20 .. o £
v 5% e e 58 22 58 20 34 o 55 27 NE
5x - 80 15 . _ 4o 5 y 60 20
808 60F 50B 25B o 55 %08 45B 90B 458 < fu o e
‘5 =N w3 vy 80B SOB 80B 50B gk iy 858 658 ad M
. - 958 S0F - 5 b i Y 7 86B 10F
. B171 53 B171 - e e
.e ice B21, B124 B21, Bl24 B21 Bl24, B1338 -
e B111 ~ e .= s Bl11
. page 26 page 28 page 26 i w a0 page 28
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Commercial Bronze, 90%

also known as government gilding metal

alloy no. 120
copper 90.0% zinc 10.0%
forms available: sheet, strip. plate, rod, tube, forgings

general properties o Revere Commercial Bronze, 90%, has
high ductility. Compared to copper, it has higher tensile strength
but lower thermal properties.

typical uses e Commercial Bronze, 90%, is used for costume
jewelry, compacts and lipstick cases. Also recommended for
forgings, screws, weather stripping ond stondard hardware.

physical properties (sheet and strip) | hard® soft
lensile strength, psi (000 omitted} 60 38
elongation, % in 2 in. 5 40
yield strength, 0.5% extension psi (000 omitted) 52 10
Rockwell hardness 70B 50F
density, Ib per cu in. 0.318
average coefficient of thermal expansion, per °F,

(68 to 570°F) ° 0.0000101
elecirical conductivity, % IACS, at 68°F 436

thermal conductivity, Btu per sq ft. per i, per hr, per
per °F, at 68°F 108

M based on material previously rolled four B§S numbers hard {37.5% area reduction)
[ based on grain size of 0.035 mm.
All tests conducted on 0.040 in. stock.

working properties & Cold working, soldering, polishing—
—excellent. Hot working—excellent if lead free. Machining
—poor. Welding—see page 56.

ASTM specifications o Sheet: B36, B130.

sheet cold working

S
=3

ROCKVIELL 1" | mrd=T"

69 Kg. load
o
o o

~l
o

2
N

o
(=)

s
(=
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N
\\ ELONCATION

R -

PERCENT ELONGATION IN 2 IN.

ROCKWELL HARDNESS ‘A, in. Boll
~w
o o

o S

10 20 30 40 50 60
PERCENT REDUCTION BY COLD WORK

Rockwaell F hardness, elongation of
Commercial Bronze strip previously
annealed to a grain size of 0.070 mm.

rod cold working

ROCKWELL “F” ] -~

S
S

50 Kg. load

PERCENT ELONGATION IN 2 IN.

ROCKWELL HARDNESS ‘s io. Boll
38

ELONCATION

10 r

10 20 30 40 50 &0
PERCENT REDUCTION BY COLD WORK

Rockwell F hardness, elongation of
Commercial Bronze rod previously an-
nealed to a grain size of 0.050 mm.
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Rockwell F hardness, elongation of
Commercial Bronze sirip previously
cold rolled 50% from material having
a grain size of 0.070 mm,

fensile strengih, yield strength {0.5%)
of Commercial Bronze strip previously
annealed to a grain size of 0.070 mm.

fensile strengih, yield strength (0.5%)
of Commercial Bronze strip previously
cold rolled 50% from material having
a grain size of 0.070 mm.
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® 2w N « 0
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% . //// :3‘, . | § - % 8 \\\EN>ILE STRENCTH
8 )/ // E% ! 1 ‘ /] 8 40 \ I
O 40 4 oz 40 | = a
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tensgile strength, yield sirength (0.5%) Rockwell F hardness. elongalion of tensile strength, yield strength of

of Commercial Bronze rod previously Commercial Bronze rod previously Commercial Bronze rod previcusly

annealed to a grain size of 0.050 mm. cold worked 37% from material hav- cold worked 37% {rom material hav-
ing a grain size of 0.050 mm. ing a grain size of 0.050 mm.

S—p

the charis at small scale on these pages are intended to indicate range of properties and not to present exact daic.
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Red-Brass, 85%

also known as Rich Low Brass

sheet cold working
alloy no. 130

copper 85.0% zine 15.0%

forms avdailable: sheet, sirip, plate, rod. wire, tube, pipe and f

lockseam tubing ZE 100 Ockwe | ||t

2390 - "1

genexal properties ¢ Revere Red-Brass, 85%, has higher Qs i L1

strength and greater ductility than copper, and its excellent cor- &3 44 /

rosion resistance often exceeds that of. copper, as in salt water. é: o

. 4 ; =3 50

typical uses o Red-Brass, 85%, is recommended for jewelry, g% 4G

name plates, badges, tags, dials, hardware, etched parts. For Sﬁ’g 10 X

tubing and pipe for oil and utility fields and plumbing. Also for = A

automobile radiators, bellows and flexible tubing. % o [ peion -
o [ .
=0

0 20 30 40 50 60

physical properties (sheet and strip) hard soft 0 PERCENT REDUCTION 8Y COLD 'WORK
; ! Rockwell F hardness, elongation

tensile strength, psi {000 omitted) 65 40 of Red-Brass strip previously annealed

elongation, % in 2 in. 5 45 to a grain size of 0.070 mm.

yield sirength, 0.5% extension, psi (000 omitted) 55 10

Rockwell hardness 75B 60F

average coefficient of thermal expansion per °F,

(68 to 570°F) 0.0000104
elecirical conductivity, % 1ACS, at 68°F 34.7
thermal conduciivity, Btu per sq L. per {1, per hr, 87 roa cold Wﬂrkillg

per °F, at 68°F

I based on material previously rolled four B&S numbers hard (37.5% area reduction)
O based on grain size of 0,035 mm.
all tesis conducted on 0.040 in. stock. .
z
" h . : L iy i °
working properties ¢ Cold working, soldering, polishing-— Z32 g fsaL
- - - - v
excellent. Hot working-—good if lead free. Machining—{air. 5‘§ 90
Welding—see page 56. .80 //
%"g 70
ASTM specifications ¢« Sheet: B36. Tube: B43. 3\ 0
=i 50
z
55 40
5;: 30 -
o g o ELONCAT:ION
H 20
g 10
o
0

10 20 30 40 50 60
PERCENT REDUCTION BY COLD WORK

Rockwell I hardness. elongation
of Red-Brass rod previously annealed
to & grain size of 0.055 mm.




b brasses
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tensile strength, yield strength {0.5%) Rockwell F hordness, elongation of tensile sirength, yield strength (0.5%)
of Red-Brass strip previously annealed Red-Brass strip previously cold rolled of Red-Brass strip previously cold
to <« grain size of 0.070 mm. 50% {rom material having o grain size rolled 50% from material having «

of 0.070 mm. grain size of 0.070 mm.
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tensile alrength, yleld strength (0.5%) Rockwell F hardness, elongation of tensile strength, yield sirength (0.5%)

of Red-Brass rod previously annealed Red-Brass rod previously cold worked of Red-Brass rcd previously cold

to o grain size of 6.055 mm. 37% from material having a grain size worked 37% from matericl having a
of 0.055 mxu. grain size of 0.055 mm.

—

the charts at small scale on these pages are intemded 1o indicate range of properiies cnd nol lo present exact daia
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Seventy-Thirty Brass

also known as Cartridge Brass

sheet cold working
alloy no. 160

copper 70.0% zinc 30.0% ' l |
forms avadilable: sheet, strip, tube, rod, rectangular bar emd i f
lockseam tubing N '
Z 2100
" s . g ;‘ W FOCKWELL 8 o1
general properties e Revere Seventy-Thirty Brass has the 22 g0 e
best combination of ductility and strength of all the brasses and $3 70 ]
accordingly has superior cold working properties. &< o0 N // [
i I
=6 o0l 4
typical uses s Seventy-Thirty Brass is recommended for car- ue 0 AN
tridge cases, ammunition components and for any difficult deep BT o o
drawing, stomping or spinning job. gzlg TN [soncaton -
B4 '| N s e

0 20 30 40 50 60

physical properties (sheet and strip) | hard W softD PERCENT REDUCTION BY COLD WORK
| = ] Rockwell B hardness, elongation

tensile strength, psi (000 omitted) 84 49 of 70-30 Brass sirip previously an-
elongation, % in 2 in. 5 55 nealed t0 a grain size of 06.070 mm.
yield sirength, 0.5% extension psi (000 omitied) 65 15
Rockwell hardness 85B 30B
average coefficient of thermal expansion per °F,

(68 to 570°F) 0.0000111
eleclrical conductivity, % LACS, at 68°F 27.3

thermal conduclivity, Btu per sq ft, per {1, per hr,
per °F, at 68°F 70

¥0d cold working

B based on material previously rolled four B&S numbers hard (37.5% area reduction)
[ based on grain size of 0.035 mm.
all tests conducted on 0.040 in. stock.
z >
working properties ¢ Cold working, soldering, polishing— ;31 B
excellent. Hot working—qood if lead free. Machining—fair. S
Weldi 55 % %90 RORwal K| L
elding—see page 56. c 2 =
0270 T
ASTM specifications ¢ Sheet: B19. Tube: B 135. Rod: B134. 5 0 v
e 117
o
- 50 / \\
£ g 40 f N
U o«
& 20 ELONCATION
&332
g0 .
Qe

10 20 30 40 50 60
PERCENT REDUCTION BY COLD WORK

Rockwell B hardness, elongation
of 70-30 Brass rod previously annealed
to a grain size of 0.045 mm.
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Yellow Brass

alloy no. 170
copper 66.0% zinc 34.0%
available in sheet, strip, rod, wire, and lockseam tubing

general properties @ Revere Yellow Brass possesses excellent cold-working
properties with good corrosion resistance. Mechanical properties and corrosion
resistance are similar to those of alloys no. 160 and no. 165.

typical uses @ Yellow Brass is recommended for pins, rivels, eyelets, auto
radiator cores, heating units, lamp bodies and reflectors, electrical sockets, and
drawn shapes. Also for deep drawing, stamping. spinning, etching and rolling
for practically all fabricating processes.

physical properties (sheet, strip) hard B soft [
lensile strength, psi (080 omilied) 80 48
elongation, % in 2 in. 7 60
vield strength, 0.5% extension. psi (000 omiited) 60 15
Rockwell hardness 85B 70F
density, 1b per cu in. 0.306
average coefficienl of thermal expansion, per °F 0.0000114

{68 to 570°F)
electrical conductivity, % IACS, at 68°F 26.4
thermal conduclivity, Blu per sq {t, per {i, per hr,

ver °F, at 68°F 69

M based on material previously rolled four B&S numbers hard {37.5% area reduciion)
T based on grain size of 0,035 mm.
all tests conducted on 0,040 in. stock.

working properties ® Cold working, soldering, polishing—excellent. Ma-
chining—fair. Welding—see page 56.

ASTM specifications @ Sheet: B38. Rod: B134.

Muntz Metal

also known as Yellow Metal
alloy no. 180
copper 60.0% zine 40.0%

forms available: sheet, rod, tube, forgings, extruded shapes

general properties ® Revere Muntz Melal possesses high strength cnd low
ductility. It has reasonably good resistance to corrosion.

typical uses @ Muntz Melal is recommended for ship sheathing, condenser
tubes and sheets, perforated metal, architectural work, valve stems cnd brazing

rods.
physical properties (sheet, strip) hard soft O
tensile strength, psi (000 omitted) 85 52
elongation, % in 2 in. 5 50
vield strength, 0.5% extension, psi (000 omitted) 60 17
Rockwell hardness 85B 30B
density, 1b per cu in. 0.303
average coeHicien! of thermal expansion, per °F

{68 1o 570°F) 0.0000116
electrical conductivity, % IACS, at 68°F 28.6
thermal conduclivily. Blu per sq f1, per {1, per hr,

per °F, at 68°F 73

B based on material previously rolled four B&S numbers hard (37.5% area reduction)
[0 based on grain size of 0,035 mm.
all tests conducted on 0.040 in. stock.

working properties ® Hot working, soldering, polishing—excellent. Cold
working—{air. Machining—qgood. Welding—see poge 56.

ASTM specifications @ Sheet: B43. Tube: Blll, B135.
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b brasses
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nealed to a grain size of 0.070 mm. rolled 50% from material having o rolled 50% from material having a
grain size of 0.070 mm. grain size of 0.070 mm.
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tensile sirength, yield strength (0.5%) Bockwell B hardness, elongation tensile strength. yield strength (0.5%)

of Muntz Metal sirip previously an- of Muntz Metal sirip previously cold of Muntz Metal strip previously cold

nealed to a grain size of 0.045 mm. rolled 50% from material having a rolled 50% from material having «a

grain size of 0.045 mm. grain size of 0.045 mm.
—_— the charts at small scale on these pages cxe intended lo indicate range of properties and not to present exact data.
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Free-cutting Rod

alloy no. 240

copper 61.5% zinc 35.5%

lead 3.0%

forms available: rod, forgings. extruded shapes

general properties ® Hevere Free-cutting Rod combine
machinability with good mechonical and corrosion resist-

omce properties.

typical uses ¢ Free-Cutting Rod is recommended for
deep drilling, turning and free cutting for screw machine

poats.

phiysical properties (xod}

hard B

aoftOJ

tensile sirength, psi (000 omitted)

yield strength, 0.5% extensien psi
(000 omitted)

elongation, % in 2 in.

Hockwell herdness

B35

15
728

15

50
65F

density, Ib per cu in.

average coefficient of thermal expansion, per
°F, (68 to 570 °F}

electrical conduclivily, % IACS, 68°F

thermal conductivily, Biu per sq ft, per ft, per
hr, per °F. @ 68° F

H bused on final reduction of 25% (reduction area)
[] based on fnal grain size of 0.035 mm,
all tests conducted on red under 1 in. in diameter

working properties e Cold working — poor. Hot work-

0.307

0.8000113

28.8

73

ing, soldering — good. Machining, polishing — excellent.

Welding — see page 56.

ASTM specifications e Rod: Bl6.
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Revere Copper and Brass Incorporated

b brasses

other Revere Free-cutting Rod

Brass is a preferred material for screw machine perts. It is
speedily machined; rust-proof, corrosion-resistant; finishes
with smooth surface excellent for plating; its physical
properties meet most needs; its scrap value is high. Brass,
regardless of initial cost, is often the most economical
material.

Obviously, the {irst requirement of free-cutting rod or {ree-
turning rod is machinability. However, in selecting a
leaded brass, thought must also be given to the influence
of the lead on subsequent operations cmd on the service
life of the fabricated part.

No single rod meets all requirements. Revere, therefore,
fabricates @ number of free-cuiting rods in which the
proper alloy and correct temper are combined to permit
maximum machine speeds. Of these, alloy 240 (described
at left) is most widely used in automatic screw machine
work.

The table below giving the relative properties of Revere
Free-cutting Rod alloys facilitates selection. When the
proper alloy is doubtful, consult Revere for specific recom-
mendations,

Alloys 250, 240, 247 and 252 are suitable for “cutomatic
work.” Their machinability increases and their cold-work-
ing properties decrease in order given. No. 250 is recom-
mended when little moachining but cold upsetting is re-
quired. No. 247, good all-around mixture, is suitable for
peens, bends, riveting, etc. No. 240 is for high speed auto-
matic machines. No. 227, highest in cost, for valve seats
and parts requiring dense material.

Leaded Naval Brasses are variations of Roman Bronze and
Naval Brass—depending on amounts of impurities. Recom-
mended for applications where both strength cnd corro-
sion resistance are required. No. 388 is stronger and
harder then No. 389, but wearing and machining proper-
ties are not as good.

performance of Revere free-cutling rods

o u performance
:::g designatfon ; 1 3
reo peening an and
" machining upsetting i
283 extrudoed shapes | good fair {air
280 forging rod salisfactory satisfactory | satisfaclory
g
M 250 special low ik a d
ﬁ leaded brass e goo goo!
9
§ 247 nvt?;i—l:i?xg:gd satisfaclory satisfactory satisfaclory
free cutling fair— fair—
240 brass rod good poor poor
252 ‘ deep drilling rod | excellent poor poor
227 le?:gggah(?l:ha) satisfactory | good good
w8 | 088 | Cpman naval | g fair fair
3
BB
ok ;
=74 2389 "e:u“;,‘;llﬂgfms satisfactory | poor poor

25
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ﬂdmirul'i.y Metal

alloy no. 358

copper 71.0% zinc 28.0%  arsenic 0.05% tin 1.0%

forms available: sheet, strip, plate, tube

general properties @ Excellent corrosion resistance, particularly in saline
waters. Dezincification is inhibited by the arsenic addition. The combination of
strength and ductility lends added value to this alloy.

typical uses @ Admiralty Metal is recommended for condenser and heat
exchanger plates ond tubes, steum power plant equipment, chemical and
process equipment, marine uses and aulomobile aerials.

physical propexties (sheet, strip) hard B soft [
tensile strength, psi (000 omitted} 85 50
elongation, % in 2 in. 5 55
vield strength, 0.5% exiension, psi (000 omitted) 70 18
Rockwell hardness 90B 258
density, 1b per cu in, 0.308
average coefficient of thermal expansion, per °F

(68 1o 570°F) 0.0000112
electrical conductivity, % IACS, at 68°F 24.7
thermal conduclivity, Btu per sq fl, per ft, per hr,

per °F, at 68°F 84

H based on material previously rolled four B&S numbers hard (37.5% area reduction)
1] based on grain siza of 0.635 mm. all tests conducted on 0.040 in. stock.

working properties ® Cold working—good. Hot working—poor. Machin-
ing—fair. Soldering, polishing—excellent. Welding—see page SE.

ASTM specifications @ Sheet: B171. Tube: Blll.

Naval Brass

alloy no. 386
copper 60.0% zinc 39.0% lead 0.25% max. tin 0.75%

forms available: sheet, strip, plate, rod, forgings, tube, extruded
shapes

general properties ® Hevere Naval Brass has good resistance to salt water
corrosion. It will withstand moderate cold working.

typical uses @ Naval Brass is recommended for tube sheets in heat ex.
changers and steam condensers. Also for hot forgings,

physical properties (sheet, stxip) hard B soft 0
lensile strength, psi (000 omitted) 90 58
elongation., % in 2 in. 5 40
yield strength, 0.5% exiension, psi (000 omitted) 70 20
Rockwell hardness 908 458
densily, 1b per cu in. 0.304
average coelficient of thermal expansion, per °F

(68 to 570°F) 0.0000119
eleclrical conductivily, % 1ACS, at 68°F 25.8
thermal conduciivily, Btu per sq fi, per i, per hr,

per °F, at 68°F 68

B based on material previously rolled four B&S numbers hard (37.5% area reduction)
[1 based on grain size of D.035 mm. all tosts conducted on 0.040 in. stock.

working properties ® Hot working, soldering, polishing—excellent. Cold
working—1Jair. Machining—good. Welding—see page 56.

ASTM specifications @ Sheet: B171. Rod B2l, Bl24.
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b brasses
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Roman Bronze

alloy no. 380
copper 60.0% zinc 39.25% tin 0.75%

forms available: sheet, plate, rod, tube and forgings

Y0d cold working

general properties ® Revere Roman Bronze achieves g fine, uniform grain
structure in manufacturing process. It is resgistemt to {atigue, salt water corrosion
and corrosion fatigue. This alloy is similar to Naval Brass but is more suitable z
for shafting because of a materially higher endurance fatigue Iimit. -
typical uses ® Roman Bronze is recommended for propeller and pump Z 2100 .
shafls, piston rods and many marine uses. = 2904 OCKWELL 3"
Osg T

physical properties (rod) hard soft 0] B3 80 P

3
tensile strength, psi (000 omitled) 82 60 o 8
elongation, % in 2 in. 20 45 Q% 60
yield strength, 0.5% exiension, psi (000 omitted) 55 22 o 5o
Rockwell hardneas 80B 50B =4

G5 40T
density. 1b per cu in. 0.304 Y%30 ™
average coefiicient of thermal expansion, per °F Ef M=
(68 to 570°F) 0.0000119 z 20 | -
electrical conductivity, % IACS, at 68°F 26.1 210
thermal conductivity, Btu per sq ft, per fi, per hr, g :
L] o
per °F, at 68°F 70 . 10 20 30 40 50 &0

PERCENT REDUCTION BY COLD WORK

Bl based on final reduction of 25% (reduction area)
[Q based on final grain size of 0.035 mm.

all tests conducted on rod under 1 in. in dicmeter Rockwell B hardness, elongation

of Roman Bronze rod previously an-
working propexties @ Cold working—fair. Hot working, soldering, polish- nealed to o grain size of 0.025 mm.

ing—excellent. Machining—good. Welding—see page 56.
ASTM specifications @ Bod: B21, B124.

Manganese Bronze

alloy no. 454 rod cold working

copper 58.0% zinc 39.75% iron 0.75%
manganese 0.50% tin 1.0%
forms gvailable: sheet, plate. rod. forgings, exiruded shapes
general properties ® Revere Manganese Bronze has the highest mechanical : >
properties of all the brasses together with good abrasion and corrosion re- Z ﬁ
sistance. Ng
typical uses ® Pump rods, valve stems, dies, marine hardware, balts, slotted Z i 100 Y
or perforated screens. Z%90 - ,_"'_' C
284 —

physical properties (xrod) hard soft g__a % A

(-]
lensile sirength, psi (000 omifted) 90 65 g.s' 50
elongation, % in 2 in. 10 a5 d'\:
yield strength, 0.5% extension, psi (000 omiited) 55 27 e 18
Rockwell hardness 85B 65B EZ 40

o«
density, Ib per cu in. 0.302 ‘Féf 30
average coefficient of thermal expansion, per °F e 490 I ELONGATION

{68 to 570°F) 0.0000118 §' P
electrical conductivity, % IACS, at 68°F 23.6 & 10 e
thermal conduclivity, Btu per sq ft, per ft. per hr. § 0 -
per °F, at 68°F 58 10 20 30 40 50 40

PERCENT REDUCTION BY COLD WORK

Rockwell B hardness, elongatién
of Mangonese Bronze Rod previously
exfruded

M based on final raduction of 25% (reduction area)
[] based on final grain size of 0.035 mm.
all tesis conducted on rod under I in. in dicmeter

working properties ® Hot working. soldering, polishing—excetlent, Cold
working—poor. Machining—good. Welding—see page 56.

ASTM specifications @ Rod: B124, B138.
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tensile strength, yield asirength (0.5%) Rockwell B hardness, elongation tensile strength, yield sirengih {0.5%)
of Romon Bronze rod previously an- of Roman Bronze rod previously cold of Roman Bronze rod previously cold
nealed to o grain size of 0.025 mm. worked 28% from material having « worked 28% from material having a

grain size of 0,025 mm. grain size of 0.025 mm.

PERCENT REDUCTION BY COLD WORK ANNEALING TEMP ° F. [| HOUR AT TEMP.} ANNEALING TEMP. ° F. (I HOUR AT TEMP.)

lensile sirength, yield strength (0,5%) Rockwell B harduess, elongation tensile strength, yield strength (0.5%)
of Manganese Bronze rod previously of Maonganese Bronze rod previously of Manganese Bronze rod previously
extruded. cold worked 30%. cold worked 30%.

— the charts at small scale on these pages are Intended fo indicate runge of properties and nol to present exact derda.
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Revere Bromze Alloys

silicon bronze

alloy name Herculoy Herculoy
Revere alloy number || 418 419

copper 96.5 987.75
alkarnise] zinc Bi 3.0 81 2.0
composition load =

nickel by

lin 0.8 ‘0. 28

typical usaes

tanks—pressure vos-
sels stoam pressure
not to axceed 128 lbe.
vais—baskets—
marine construction
woathoxslxips, foxg-
ings, conduits
hydraulic pressure
lines

cold working—cold
headed boll.s nuts,
screws,
boltx—hygruuho
pressure
line—cable clamps
cotter pins

general properiies

corroeion resistance
of copper

mechanical prop-
arties of raild steel

tensila propertiea
comparable to 70-30
brass, comrosion re-
sistance similar to
that of copper; weld-
u\g opoerties only
ghtly inferior to

418 non-magnetic

warking propertias

1. cold-working 1. good 1. excellent
2. hot-working 2. oxcellont 2. oxcellent
3. machining 3. fair 3. fair
4. welding 4. gas, carbon arc, 4. gas, carbon arc,
rmetal arc—spot metal arc—spot
and seam for thin and seam for thin
gauge gauge
8. soidanng 8. oxcellent B. excellent
6. polishing 8. fair 6.
prhysical propertios
density lb per cu in, 0.308 0316
Young's modulus of
elasticity, psi, (000,000
amittad ] 15.0 150
melting point °F 1840 1980
coefficient of thermal
o i er
e 0000100 0000099
aleclxioql conduchvxly.
% IRCS at 68°F 8.1 11,0
g;umo] co;:d\}ch}rlly
u per sq er ft, par
hr, poer °F at 6% 27 31
hard soft bard | sont
tensilo strongth in :g\;al 100 gg ?g zg
1000 Ib por sq in. tubo = a3 48
elongahon "'h“,‘ gg %3 gg
%in 2in. | [!uha o 5 40
gleld strength
9% extonsion |sheot 3 = p=
under load rod # 80 15
Qoo tube on v 3
por sq in, 1
sheal 988 508 858 65F
Fogiell |l 90B 50B 6B 60F
*|tube e . 80B 8r
nheot BY8 BT B87
B9? 2 =
ASTM
specifications| % gi-é‘ 2 gi%’
tube
{or further data, see page 32




C bronze alloys

aluminum bronze tin bronze
Hexculoy Herculoy Alominum Aluminum Phosphor, Phosphor, Bearing Bronze
Bronze, 59 Silicon Bronze grade “‘A’ grade “'C’’
420 421 429 436 308 318 325
. 8B8.25 98.25 85.0 91.0 95.0 92.0 90.0 copper
Si 3.0 8 15 Al 5.0 Al 7.0 P 0.0 P 0.05 9.5 =zinc
A o4 . Si 2.0 v pre o
min. 1.0 min. 0.25 ‘5.0 ‘8.0 "0.80 kin
similar to 418 gimilar to 419 condenager tubes beolts, nuts, gears, diaphragms, bel- springs, perforated | bushing material for
I pinions, valve lows, lock washors, | sheels, bellows, light loads
high strength bushings cotter pins, fuse cotter pins, fuse woatherstrip appli-
forgings clips, cluteh discs, | clips, bushings cations
valve bodiss springs, screw ma-
tie bolts and stems china stock lock washers fuse clips
hardware bushings | marine hardware,
suaker o lamp connections
oimilar 1o 418 similar to 418 high physical unusually high high tensile corrosion and high physical
properties tensila sfrength strength {‘uliﬂue resistancoe properties
i
high resistance excellernit corrosion high resistance ? resistant to
to acids resistance to corrxosion and friction coeificient | atmospheric corresion
fatigue low and tamish
most resistant of readily hot forged,
the bronzes to H:S | rolled ond extruded | low friction co- high tensile low friction
efficiant; high strangth cocflicient
free machining immmunity to
season craclking
1. good 1. excellent 1. good | 1. poor 1. excellant 1. oxcellent 1. oxcellent
2. excellent 2. exoollent 2. good 2. excellent 2. paor 2. poor 2. excellentiflead-free
3. fair 3. fair 3. fair 3. excellent 3. fair 3. fair 3. fair
4. gas, carbon arc, | 4. gas, carbon arc, | 4. gas, carbon are, | 4. gos, carbon are, | 4. gas, carbon arc. | 4. gas, carbon arc, | 4. gas, carbon are,
raetal axrc—spot meotal are—spot maetal arc metal are maetal arc—~—spot metal arc-—spot metal are
and soam for and seam for and seam for and seam for
thin gauge thin gauge thin gauge thin gauge
5. excellent S. excellant 5. good 5. fair 5. excellent 5. excellent 5. oxcollent
6. good 8. fair 8. good 6. excollent 6. axcellent 6. oxcellant 6. excellent
0.308 0.316 0.285 0.278 0.320 0.318 0.315
15.0 15.0 12.8 16.8 15.0 15,0 15.0
1878 1840 1880 1814 1923 1875 1880
-0000100 .0000099 .0000099 .0000092 .0000089 .0000101 .0000102
6.5 11.8 17.7 7.0 18.4 13.0 39.0
19 31 48 22 417 38 100
bard sofl hard soft hard soft hard ® soft hard soft hard soft hard soft
100 60 90 40 i T - i 80 45 85 55 85 45
85 65 0 15 85 65 95 85 e v ot ach .- .
. . 95 48 70 50 el in s
5 85 10 85 4 64 i s 5 50 10 60 5 42
20 65 20 60 20 80 25 35 3 £\ 1a = .-
. - 5 40 25 60 at -~ = ay !
x- o ¥ e Al 70 : 15 57 10
50 15 g8 20 53 43 . - o =
95B 50B 90B 65F - 12F = =7 85B 25B 90B 10B 6B 85F
90B 50B 85B 80F 85B 40B 82B 75B “ T i bay Fo .
. = S0B 60F 80B 58F . o
Bag Bu? H 7 BI1G3 B103 Tesls on 5325 con-
Baz is " 2o P ducted on 0.040 in.
stock. Basis of rating:
Bo8 Bog Bl24 £5 o hard on material pre-
Bl24 Bl24 9 =Y = viously rolled 6 B&S
nos. Grain at ready
BI11 to finish .080-.150 mm
soft annecaled at
page 32 page 34 page 34 1300°F for one hour.

.hmd refers to final reduction of 10%,; soft, extruded condition only
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alloy I copper | silicon l tin | manganese
418 ' 96.50% l 3.0% I 0.5% ==
421 98.25% 1.5% — 0.25%

forms available: sheet, strip, plate. rod. wire, tube, forgings

general properties ¢ Revere Herculoy has excellent me-
chanical properties. The strength of Herculoy is comparable to
that of low and medium carbon steel. Its resistance to corrosion
is similar to that of copper. These alloys are non-magnetic and
gold colored.

typical uses ¢ Herculoy is recommended for tanks, pressure
vessels (unfired pressure vessels codes), vais, baskets, hard-
ware, bolts, screws, lag screws, cotter pins, washers, turn-
buckles, marine construction, shafting, plates, screens, filters,
ducts, weatherstrips, springs, forging, electrical conduit.

physical properties 418 (sheet) 421 (rod)
hard soft [ hard ® soft L}
lensile strength, psi (000 omiited) 100 60 70 45
clongaiion, % in 2 in. & 55 20 60
yield strength, 0.5% extension,
psi (000 omitted) —_— —_ 50 15
Rockwell hardness 95B 508 85B BOF
density, 1b. per cu in. 0.308 0.316

average coefficient of thermal
expansion, per °F,

(6B to 570°F) 0.0000100 0.0000099
electrical conductivity, % IACS,
at B8°F 8.1 11.0

thermal conductivity, Btu per sq
ft, per ft. per hr, per °F, al
68°F 27 31

l based on material previously rolled four B&S numbers hard (37.5% area reduction}
® based on a final reduction of area of 25%
[] based on a grain size of 0.035 mm.

all tests conducted on 0.040 in. sirip or rod under l in. in diameter

working properties o Cold-working, soldering — excellent.
Hot-working—good. Machining, polishing—fair. Welding—see
page 54.

ASTM specifications e Sheet: B-96, B37. Rod: BY8, B124.
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C bronze alloys

annealing
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67% from material having a grain 67% from material having a grain size
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size of 0.080 mm.

tensile sirength, apparent elastic limit
of 418 Herculoy strip previously an-
nealed to a grain size of 0.080 mm.
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Phosphor Bronze, grade A

alloy no. 308

copper 95.0% phosphorus 0.05% tin §.0%

available in sheet, strip and rod

general properties ® Revere Phosphor Bronze, grade A, possesses high
lensile strength, high resisiance 1o corrosion and fatigue and has a low friction
coefficient. It is also highly resistomt 10 season cracking.

typical uses ® Revere Phosphor Bronze, grade A, is used for springs, dio-
phragms, bellows, lock washers, cotter pins. fuse clips. clutch discs.. screw
machine stock, perforated sheets, etc.

physical properties (sheet) hard I soft O3
tensile strength, psi (000 omlitted) 80 45
elongation, % in 2 in. 5 50
yield sirength, 0.5% extension, (000 omitted!} 70 15
Rockwell hardness 858 25B
density, 1b per ¢cn in. 0,302
average coefficient of thermal expansion, per °F,

(68-570°F) 0.0000099
electrical conductivity, % IACS, ai 68°F 18.4
thermal conductivity, Blu per sq ft, per ft, per hr,

per °F, at 68°F 47

based on material previously rolled four B&S numbers hard (37.5% area reduciion)
based on final grain size of 0.035 mam.
all tests conducted on 0.040 in. siock.

working properties @ Cold-working, soldering, polishing—excellent. Hot-
working—poor. Machining—fair. Welding—see page 57.

ASTM specifications @ Sheet: B103.

Aluminum Bronze

alloy no. 436 Aluminum Silicon Bronze

copper 91.0% aluminum 7.0% silicon 2.0%

{orms avdailable: rod and forgings

general properties @ Unusually high strength, excellent corrosion resistance,
free machining, good wear resistance, low coefficient of friction with steels,
excellent forging.

typical nses @ Revere Aluminum Bronze is excellent for bolts, nuts, tie rods,
gears, pinions, thrust screws, bushings, sliding parts, forged valve bodies, valve
stems, compression f{iitings, sucker rods. culomobile synchronizer cones, gear
followers.

physical properties (rod) hard B soit O
tensile strength, psi (000 omitied) 100 90
clongation, 2% in 2 in. 25 35
yield strength, 0.5% extension, psi (000 omilted) 53 43
Rockwell hardness B82B 75B
density. Ib per cu in. 0.278
average coefficient of thermal expansion, per °F,

(68-570°F) 0.0000092
elactrical conductivity, % IACS, at 68°F 7.0
thermal conductivity, Btu per sq i, per ft, per hs.

per °F, at 68°F 22

M based on o final area reduction of 25%.
Ll as extruaed.
all tests conducted on rod under 1 in. in diameter

working properties ® Cold-working—poor.

ASTM specifications @ HRod: B150.
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Hot-working, machining, pol-
ishing—excellent. Soldering—i{air. Welding—see page 52.

sheet cold worldng
z
Ny
Z 3100
;5“5\90 ROCKWELL "B
Q8 e
= 80 A
L=
©270
50 7
=i
éé 40
Ef 30
‘“5 20 \‘\ ELONCATION
210 ) -
(W}
20

10 20 30 40 50 &0
PERCENT REDUCTION BY COLD WORK

Rockwell B hardness, elongation

of grade A Phosphor Bronze strip pre-
viously annealed to a grain size of
0.070 mm.

rod cold working

\
\

QCKWELL

ROCKWELL HARDNESS '/, in. Bat 100 Kg, lood

PERCENT ELONGATION IN 2 iN.

. LONCATION

10 2 30 40 50 60
FERCENT REDUCTION BY COLD WORK

Rockwell B hardness, elongaiion

of Aluminum Silicon Bronze rod previ-
ously annealed to a grain size of 0.030
Thth. 2



1000 POUNDS PER SQUAI

1000 POUNDS PER SQUARE INCH

o
(=1

\

ENSILE STRENGTH

\

1\

\\

\

v
YIELD STRENG

120

10 20 30 40 50 &0
PERCENT REDUCTION BY COLD WORK

tensile strength, yield strength (0.5%)
of grade A Phosphor Bronze strip pre-
viously annedaled to a groin size of
0.070 mm.

110

100

90
80

YRLD STRIACTN

I

70
&0
50
410

30
20
10

0

10 20 30 40 50 &0
PERCENT REDUCTION BY COLD WORK

tensile strengih, yield strength (0.5%)
of Aluminum Silicon Bronze rod previ-
ously annealed to a grain size of 0.030
mm.

=3 the charis at small scale on these

C bronze alloys

annealing

) EE) 120
z Z 1o
> <100 W joo
=290 < 90
(Z).e 2 ROCKWILL B o
=3 i T TBNSILE STRENCTH
<2 70 % 70
2% 60 40 N
g N L1~ 38 i S
D3 50 Z 50 —
z R = A [Esib=y
E5 40 O 40
& £ 30 ELONCATION \\ o 30 YIELD STRENCTH
~J (=]
o o e o
w = Fomae
 Fana=a e =
300 500 700 900 00 1300 300 500 700 900 1100 1300

ANNEALING TEMP °F. (| HOUR AT TEMP. ANNEALING TEMP. ° F. {§ HOUR AT TEMP.)
Rockwell B hardoess, elongation
of grade A Phosphor Bronze strip pre-
viously cold rolled 50% from material
having o grain size of 0.070 mm.

tensile strength, yield sirength (0.5%)
of grade A Phosphor Bronze strip pre-
viously cold rolled 50% from material
having o grain size of 0.070 mm.

3 140
z B 6 \\uusu( STRENCTH
> 8100 =l z B
N
A ROCKWELL 8" | T w 120 N
z3 90 = < 10 N
o.= N 2 N
=< 80 G 100 .
5 : 70 o 20 N
Z i 60 o
6% ol v
o g 50 2 70 ™
E I 40 % 60 YIELD nancm\\
& o N,
Jg 30 1 & 50
w % 20 4+ S 40
o< (LONCATION L1 P
[o ) Loty 30
0

300 500 700 900 o0 1300
ANNEALING TEMR °F. (I HOUR AT, TEMP.l

Jo0 500 700 900 10O 1300
ANNEALING TEMP °F. (| HOUR AT TEMP)

lensile strength, yield strength {0.5%)
of Aluminum Silicon Bronze rod previ-
ously cold worked 40% from material
having a grain size of 0.030 mm.

Rockwell B hardness. elongation
of Aluminum Silicon Bronze rod previ-
ously cold worked 40% from material
having a grain size of 0.030 mm.

pages are inlended 1o indicale range of properties and nol 1o present exact daia.

Revere Copper and Brass Incorporated

35



Revere Nickel Alloys
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Nickel silver provides an ideal base for plated
tableware and hollow ware.

combined

| found

Leaded nickel silver is used extensively
blanks.

Condenser tubes of cupro-nickel are highly re-
sistant lo both erosive and corrosive attack,




nickel alloys

18%, 18%, 15%, 109 5% Nickel Cupro-
alloy name Nickel Silver | Nickel Silver | Nickel Nickel Nickel Silver Nickel
Deep Drawing | Spring Stock Silver Silver Silver (Leaded) 3095
Revere alloy
number 533 555 535 548 548 978 510
copper 66.5 85.0 66.0 68.0 62.0 66.0 70.0
zinc 18.8 21.0 19.0 24.0 33.0 20.0 i
compositions lead e o o . n 2.0 s
nickel 18.0 18.0 15.0 10.0 .0 12.0 30.0
Un e ok ,e e 4 .- .
marine and auto- | springs, marine | hollow ware inexpensive inexpensive lkays condenser tubes
motive trim, and automotive jowelry jowe and plates, tanks,
hardware, archi- | trim, hardware pane!l sheet to hollow wara products vats, vessels
tectural panels architectural match compli- (dishes and for color reguiring process equip-
and extruded panoels and mentary trim trays) machinability | ment
shapes, lighting, | extruded shapes docorative
eloctrical and lighting, olectri- stampings trim lock washers automotive parts
plumbing fix- cal and plumb- embossings cotter pins nuts, bolts,
typical uses tures, camera ing fixturoes, fuse clips scrows, metera,
parts, various various equip- decorativo rafrigerator
eguipment in tha | ment in the trim pump valves
process industries | process industries
slide fasteners, tableware,
tabloware, jewelry, stamp-
jewelry, stamp- ing, etching
ing, etching
high physical high physical high physical ductillly dudlility good machin- | high strength and

proporties

high resistance to

properties

high resistance to

properties

high resistance to

deep drawing

doop drawing

ability

profer non-

physical
properties
high ductility

general properties corrosion and corrosion and corrosion and leaded for
tarnish tarnish tarnish bending and resiatant to corro-
malleable and high fatigue rmallsable and dzawing sion and erosion
ductile strength uctile
color: silver-~ color: blue-white | color: white color: yellow- | color: yellow- | color: white color: white-
blue-white white white silver
eold working § excellent good good axcellent oxcellent poor excellent
hot working air fair tair fair fair fair fair
ki machining fair fair fair fair tair excellent fair
WK u;g welding A A non-leaded gas, metal arc,
BIopeEMan pref. resistance
soldering excollent oxcellent excallent excellant excellont excellent axcellent
{polishing excellent excellent excellant oxcellent axcellent excellent goad
density, 1b per cu in. 0.316 0.314 0.314 0.313 0.308 0.214 0.323
Young®s modulus of
elasticity, psi (000,000
omitted) 18.0 18.0 18.0 12.0 16.0 17.0 220
melting point, °F 2030 1930 1965 1850 1780 1900 2250
average cosfficiant of
thermal expansion, per
°F (88 ta BIO°F) 0000082 .0000083 0000083 .0000083 0000083 0000089
olectrical conductivity,
%% IACS al 668°F 6.0 5.8 6.3 8.4 12.0 7.4 4.7
tharmal conductivity,
Bru, per sg ft, per ft,
per hr, per °F at 68°F 19 18 20 27 34 23 17
hard soft hard solt hard soft hard soft hard soft hard soft hard soft
tensilo strength (shaet ll B4 58 105 a5 84 85 86 58 85 85 78 S5 78 54
psi { rod [ i e & M- o A4 il o b ] 78 84
amitted) tube 80 50
e o (R I e A T R R I S T
Cramaly 'tube ; = 3 43
yield strongth |sheot ll 8 22 80 28 18 20 75 20 68 20 75 18 78 16
0.59, extension{rod O iy 0 o i = L 7= Joo i A s =54 72 18
unéex load tube T
1000 psi
shoot [l 88B 458 95B 558 888 40B 858 5B B5B 35B 828 5B BEB 0B
Rockwell vod O r : = = 80B 358
Rardness [1ube : = 82B | 35B
ASTM sheat Ml BIZ2
specibcations | ::g.('..l B122 Bl122 B122 ST
for {further data, see page 28 page 38 page 40 page 40

M basis of rating: hard. on material previously rolled 4 B & 8 numbers hard (37.57; area reduction); soft, on final grain size of 0.038 mm. (all tests

conducted on 0.040 stock.)
X basis of rating: hard, on final area reduction of 25¢; ; soll, on final grain size of 0.035 mm. (all tests conducted on rod under }-inch diameter.)
A gas, carbon arc, metal arc, spot and seam welding for thin gauge.
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Nickel Silver (deep drawing)

alloy no. 533

copper 65.5% nickel 18.0% zinc 16.5%
forms available: sheet, strip. lockseam tubing

general properties ® Revere Nickel Silver has high resistance to corrosion
and tarnish, It is also malleable and ductile.

typical uses ® Nickel Silver is recommended for marine oand aulomotive
irim, hardware; architectural panels and exiruded shapes; lighting, electrical
and plumbing fixtures; various equipment of the process industries: tubleware,
jewelry, stamping and etching.

physical properties (sheet, stxip) hard B soft 5
tensile sirengih, psi (000 omitted) 84 58
elongation, % in 2 in. 5 35
yield strength, 0.5% extension psi (000 omitled} 78 22
Rockwell hardness 88B 45B
density, Ib per cu in. 0.316
average coefficient of thermal expansion per °F.

(68-570°F) 000082
elecirical tonduclivity. % IACS, at 68°F 6.0
thermal conductivity, Bfu per sq it, per 1, per hr,

per °F, at 68°F 19

B based on material previously rolled four B&S numbers hard (37.5% area reduction)
[ based on grdin size of 0,035 mm.
all tests conducted on 0.040 in. stock,

working properties o Cold-working, soldering, polishing — excellent. Hot-
working, machining—{air. Welding—see page 56.

ASTM sgpecifications 0 Sheel: B122.

INTORE] SiHven ('sllurin'\gistock')

alloy no. 555

also known as 18% nickel silver

copper 55.0% nickel 18.0% zinc 27.0%
forms available: strip, lockseam tubing

general properties ® Revere Nickel Silver {(spring stock) possesses high
physical properties, high resistance to corrosion and tarnish and high fatigue
strength.

typical uses ® Nickel Silver (spring stock) is recommended especially for
springs; also for marine and automotive trim, hardware; architectural panels
and extruded shapes; lighting, electrical and plumbing fixtures; various equip-
ment of the process industries; tableware, jewelry. stamping and etching.

physical properties (sheet, strip) hoxd B soft ]
tensile sirength, psi (000 omiliéd) 105 105
elongation, % in 2 in. 5 35
vield sirength, 0.5% extension psi (900 omiited) 90 28
Rockwell hardness 95B 55B
density, Ib per cu in, 0.314
average coeflicient of thermal expansion per °F,

(68-570°F) .000083
elecirical conductivity, % IACS, at 68°F 5.8
thermal conductivity, Btu per sq fi, per it, per hr,

per °F, at 68°F 18

based on material previously rolled four B&S numbers hard (37.5% area reduction}
based on grain size of 0.035 mm.
all tests conducted on 0.040 in. stock.

working properties ® Cold-working, soldering, polishing—excellent, Hot-
working, machining—{air. Welding—see page 56.

ASTM specifications @ Sheet: B122.
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Leaded Nickel Silver

alloy no. 575
copper 66.0% lead 2.0% nickel 12.0% zinc 20.0%
available in strip form only

general properties @ Revere Leaded Nickel Silver has good machinability,
—but the non-leaded is preferred jor bending and drawing. The color is white,

typical uses ® Leaded Nickel Silver is recommended for keys, lock washers,
colter pins, fuse clips and products that require machinability.

physical properties hard @ soft O
tensile strength, psi (000 omitted) 78 55
elongation, % in 2 in. 5 40
yield strength, 0.5% extension psi (000 omitted) 75 18
Rockwell hardness 82B 35B
density, 1b per cu in. 0.314
average coefficient of thermal expansion per °F,

(68-570°F) .000083
electrical conductivity, % IACS, at 68°F 7.4
thermal conduclivity, Btu per sq i, per {t, per hr.

per °F, at 68°F 23

M based on material previously rolled 4 B&S numbers hard (37.5% area reduction)
[ based on grain size of 0.035 mm.
all tesis conducted on 0.040 in. stock.

working properties ® Cold.-working-—poor. Hot-working—fair. Machining,
polishing, soldering—excellent. Welding—non-leaded preferred.

Cupro-Nickel

alloy no. 510
copper 70.0% nickel 30.0%
forms available: sheet, strip, plate, rod, tube

general properties ® Revere Cupro-Nickel, 30%, possesses many desirable
gualities. Its mechanical properties make it strong enough for many applications
where ferrous alloys may be used. Its ductility offers excellent cold-working
qualities, Its chemical composition makes for resistance {o many corrosive and
erosive agents, and the white-silver color is very attractive.

This alloy may be drawn, stamped, cold forged and otherwise submitted lo
severe drawing and bending operations. It can also be hot forged and readily
welded, brazed or soldered.

typical uses ® Revere Cupro-Nickel is used for tubes and plates in condens-
ers of modern ships and power plants. Also for tanks, vais, vessels and general
industrial and chemical uses. Used for automobile parts, meter parts, retrigerator
parts, pump valves.

physical properties (sheet, strip) hard B soft
tensile strength, psi (000 omitted) 78 54
elongation, % in 2 in. 5 35
yield strength, 0.5% extension psi (000 omitted)} 75 16
Rockwell hardness 85B 40B
densily, 1b per cu in. 0.323
average coefficient of thermal expansion per °F,

(68-570°F) 0.000089
electrical conductivity, % IACS, at 68°F 4.7
thermal conductivity, Btu per sq i, per fi. per hr,

per °F. at 68°F 17

M lhased on material previously rolled four B&S numbers hard (37.5% area reduction)
[0 based on grain size of 0.035 mm.,
all tests conducted on 0.040 in. stock.

working propexties ® Cold working, soldering—excellent. Hot-working,
machining——fair. Polishing—good. Welding—see page 53.

ASTM specifications @ Sheet: B122, Tube: Blll,
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wide range of available
manufactured forms

Revere is prepared to supply its
products of copper, brass.
bronze, nickel-silver and cupro-
nickel alloys — also numerous
special alloys—in most com-
mercial forms. These forms—de-
scribed in this section—include
sheet, strip and roll ... plate....
rod and wire...shafling oand
piston rod...extruded shapes
...pipe (SPS), copper water
tube ... seamless tubes.. . elec-
tric welded steel tube...lock-
seam fube...condenser tube
... die-pressed forgings .. .com-
mutator segments.

Thus Revere products—in their’

wide seleciion of alloy and form
—offer a wealth of efficient ma-
terials for redesigning present
products ond fashioning new
ones.

Today Revere products—versa-
tile, ductile, easily worked, cor-
rosion-resistant, long-lived,
readily finished and welded—
are playing highly important
roles in myriad applications:
bolts and bellows...compacts
and commutators...door
chimes and dynameos...har-
monicas eand hinges . ., . keys
and kitchen ulensils . . . radia-
tors and radar . . . toys and tele-
phones . .. waiches ond window
frames.

sheet, strip, roll

Revere sheet, strip and roll is
supplied in copper and in proc-
fically all the alloys listed in
this catalog. Widths, gauges,
lengths and tempers are avail-
able in a wide variety of com-
binations, depending upon the
alloy and the required charac-
teristics.

Special finishes may be avail-
able for some alloys and prod-
ucts. Very often products can be
improved and costs reduced
simply by using special finishes
such as:

lacquered bright dipped

nickel plated  tin-dip coated

tin plated lead-dip coated

chromium embossed
plated crimped

lead plated

polished (one or both sides)

Typical Revere sheet products
for special uses include En-
gravers’ Sheet Copper, Etching
Brass, Fire Extinguisher Copper,
Dairy Copper, Crimped Copper
—and many alloy materials, in
sheet form, for specialized appli-
cations.

plate

The term “plate” is used to designate
flat metal in gauges Y in. and thicker.
Revere has been producing non-
ferrous plate since Paul Revere
rolled the copper plates from
which the boilers of Robert Ful-
ton's steamship “Claremont”
were fashioned. Revere plates
are dense in structure, free from
blow holes and surface imper-
fections—characterized by flat-
ness, accuracy of gauge, ma-
chinability and resistance to
corrosion. They are used in
marine and stalionary conden-
sers, heat exchangers, feed
water heaters, oil coolers and
similar equipment.

Extreme care is taken in the
manufacture ond finishing of
Revere plate. Surfaces of all
“cakes” are thoroughly inspec-
ted for cracks, inclusions and
other defects. Subsequently,
after milling and after the roll-
ing operations, further rigid in-
spections are made.

Revere supplies plate, either
hot or cold rolled, in squares,
rectangles, circles, half-circles,
segments or special patterns—
up to 120 in. wide and a maxi-
mum finished weight of 11,000
lbs, Cold rolled plate can be fur-
nished suitable for polishing.

Principal Revere plate alloys
are: Muntz Metal, Romam
Bronze, Naval Brass, Admiralty
metal, Cupro-Nickel, Herculoy,
Manganese Bronze and Copper.




manufactured forms

Revere rod and wire are sup-
plied in all standard shapes:
round, squoare, hexagonal, rect-
angular, oval, half oval, etc.
Standard shapes are generally
available in copper and in most
of the alloys described. Special
shapes, depending upon the de-
sign of the section, are made of
copper and a more limited num-
ber of the alloys. Certain alloys
can be supplied with tinned or
plated finish.

The basic operations for produc-
ing rod are either hot rolling or
extruding. Finishing operations
in the cold condition, such as
drawing, are usually required.
The physical properties of fin-
ished rod vary according to the
alloy and process by which it
is made. Generally, it is easier
to develop higher physical
properties in smaller sized rods.
To insure uniform physical
properties in the larger sizes,
Revere rods are rolled from cast
billets which are selected to
give a reduction in cross sec-
tional area of approximately
80% to 70%.

Wire and small size rod are or-
dinarily available in coils, but
may be cut to straight, random
or specified lengths. Special
shapes may be obtained for the
jewelry or novelty trade.

shafting,
piston rod

Revere Piston Red is available
in Roman Bronze and Naval
Brass. The Naval Brass may be
Commercial, Leaded or Free-
cutting.

The common shafting mixtures
are: Roman Bronze, Naval
Brass, Herculoy, Aluminum Sili-
con Bronze, Manganese Bronze
and Cupro-Nickel. Both Piston
Rod and Shafting are fundo-
mentdlly alike in that they have
a uniform dense structure.

With piston rod, straightness
must be combined with an extra
smooth surface since the rod
must pass through o stuffing
box. This surface is obtained by
meomns of a special grinding op-
eration which eliminates any
minute surface imperfections
ond assures great accuracy in
dimension.

Shafting rod must be specially
straightened to ensure that the
rod will run true with no whip.
Revere rod meets this require-
ment and is also provided with
a good surface.

The maximum lengths furnished
in both Shaifting omd Piston Rod
vary with the diameter and «l-
loy involved. Piston Rod is gen-
erally furnished in exact or mul-
tiple lengths.

special forms:
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extruded shapes

Extruded shapes are made by forcing metal,
previously heated to a semi-plastic state, through
a die of the profile desired. The shaping of this
die offers wide opportunity for developing unique
shapes and contours. It is obvious thal the forms
so produced must be constant in cross section;
that is, all grooves and slots must parallel the
axis of extrusion and of the bar.

The extrusion process is exiremely versatile, It
produces cross sections of unusual form. These
shapes when cut into short lengths can, in a great
many cases, take the place of simple forgings,
sand or die castings—at a considerable saving in
tool. metal and finishing costs. As an important
step in the complete fabricating of many producis
the extrusion process offers possibilities so numer-
ous that they appear limited only by the inge-
nuity of the user.

speed production—lower costs

Extruded shapes are daily proving their worth
by their ability to reduce manufacturing costs
materially. Extruding is, in effect, pre-machining
in our plant while the metal is in a plastic condi-
tion. This so-called pre-machining means fewer
operations and less scrap in the customer’s plant.
Revere Extruded Shapes are well on their way
to becoming your finished part—at a reduced
cost.

readily machined

Revere Extruded Shapes are readily machined
into a wide variety of products. Hinge butis are
an excellent example of the facility with which
Revere Exiruded Shapes may be transformed into
clean cui, finished products. With special holders
or chucks, odd-shaped sections may be fed, in
long lengths into turret lathes or screw machines
where they are turned or drilled as readily as
concentric rods. Due to their pre-shaped cross-
section. they eliminate many subsequent milling
or broaching opercations. This results in savings
in time, labor, and scrap.

Bevere Exiruded Shapes cul into short “slugs”
are a means of culting down the flash and ex-
cessive metal flow in the production of hot forged
or hot pressed parts.

production limits

The overall size limit of Revere Extruded Shapes
depends on the alloy and cross section; eight
inches may be taken as a maximum when all
conditions are favorable. The minimum thickness
and the standard tolerances depend on the alloy,
overall size, and intricacy of each particular
section.
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Alloys containing 56% to 60% copper are best suited to
the extrusion process. As the copper content is increased
or as other metals are added, the plasticity of the pre-
heated billets is decreased. Extrusion, therefore, requires
greater pressure and the shapes must be confined to rela-
tively compact sections.

Revere Extruded Copper Shapes are used in the electrical
and allied industries. Copper is extrudable only in slightly
heavier sections than ordinary brass as copper requires
higher temperatures and greater pressures for extrusion.

typical extrudable Revere alloys

alloy uses, limitations

brass and bronze

architeclural units: thresholds, window
frames, pilasters, handrails, etc.

Architectural Bronze
{contains lead)

Brass. leaded or nonleaded
plain exiruded
exiruded and drawn

die pressed {orgings
stock for machining operations

Naval Brass
plain exiruded 1
extruded and drawn |

compact. simple shapes only: meels
naval and government specifications

Free-cutting Red
) leaded rod particularly adaptable tor

industrial shapes made by manufacturers
of screw machine producis

plain extruded
extruded and drawn |

Manganese Bronze
plain extruded 1

B T 2 L compact, simple shapes only

Michigan Cut-Fast Bronze
plain extruded

mr T e T compact, simple shapes only

nickel

Nickel Stlver, 13%
plain extruded

exirudable only in sections thicker than
Architectural Bronze

copper

Copper
plain extruded
extruded and 1 draw
extruded and 2 draws

extrudable in simple, compact shapes with
thick walls

After extrusion, Revere Extruded Shapes are carefully
straightened and inspected. If increased tempers or closer
folerances are required, the metal is given subsequent
draws.

Revere offers the cooperation of its engineering depart-
ment in estimating cost of extruded shapes and in de-
termining suitability of these shapes for various purposes.
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typical extruded shapes

saction of:

copper relay or circuit
brealter

special part
ornamental tray handle
typical brass unit
brass circuit breaker
embosasing die bhody

finger in quiomatic gear
shift mechanism

serrated brass rod {or inserls
in plastics

typical brass unit
aluminum belt moulding
special comb

furniture trim

lock bolt

lock tumbler

forging for faucel handle
olhow body

padlock body

wire connector parl
typical tee

double dovelail for locking
two parls

lock lumbler

air-light gasket seal

heavy copper electrical unit
night latch

heavy copper electrical unit
loom part

vacuum filter in paper mak-
ing machine

typical copper unit

heavy copper electrical unit
manganese bronze electrical
unit

rod wlth six lugs machined

in screw machine

typical parting sirip for met-
al window

copper switch blade

extrusion (formerly made
from casting)

typical brass unit
wire connector
needle valve

fluted knob base (hola is
punched)

extruded and drawn naval
brass unit

brass unit to replace die-cast
part

2




Die-pressed Forgings

Revere Non-Ferrous Forgings can both improve your
product, and cut your manufacturing costs. Product
improvement is due to the fact that these forgings have
increased strength-weight ratios, and hence weight re-
duction may be possible. Complicated parts previously
built up of several pieces may be produced in a single
piece, for greater strength, better appearance, and less
cost. Revere Forgings are accurate in dimensions, so
that machining is reduced considerably, and along with
it, machine time, scrap and rejects. Thus these forgings
can solve mony production problems, open bottlenecks.
and in addition reduce your costs.

Increased Strength @ In non-ferrous die-pressed forging, the heated
metal is ploced between dies, emd tremendous pressure forces the
metal into the desired form. This produces « fine, close grain structure,
greatly increasing tensile strength.

“Twica Wrought” e Revere Forgings are forged from Revere Ex-
truded material. Thus the metol has attained the greatest possible
density through being worked iwice under the tremendous pressures
emplayed in each operation. The result is the highest tensile strength,
toughness and fatigue resistance possibly obtainable in the metal o7
alloy. A few allays are heat-treatable if desired.

Botter Appearance ® Surfaces are good. Small design detmils such
as trade-marks, model numbers and names can be held sharp and
true.

Non-Porous e Being uniform in density and without blow-holes or
similar defects, Revere Forgings are impervious to oils, other liquids,
and gases. Heace they are widely used in chemical plants. oil lines,
refrigeration and other gas apparatus.

Speedy Machining @ The denseness and uniformily of the metal
makes possible higher machining speeds. The absence of sand inclu-
sions makes tools give longer runs before regrinding.

Plating ® Any of the following finishes may be applied to Revere
Copper and Copper Alloy Forgings with excellent results: pickling.
bright dip, satin dip, bright polish, lead dip, cadmium plate, nicke)
plate, copper plate. chromium plate, silver plate, gold plate. For high-
quality plating it is necessary to give the surface a preliminary polish,
but the cost of this is low because of the relatively smooth surface of
the {orging.

Dimengions ® Mmximum and minimum dimensions and tolerances de-
pend on the alloy and the design of the part. Revere can now produce
larger forgings than ever before, up to 30 in the largest dimension in
some cases.

Long Experience @ Revere, a pioneer in die-pressing hot non-ferrous
metals into high-quality forgings, has since 1822 heen developing
machines and metals for this purpose. Today the Revere forging tech.
niques produce exceptional results. Most of the alloys Revere forges
are produced in Revere’s own mills, under close laboratory control.
and the forgings themselves are constantly inspected for size, strength
and uniformity.

Cusiom-Made ® Every Revere Forging necessarily is custom-made to
your design. Revere Technical Advisors work closely with you to
obtain the information needed by our die-makers, and to see you
obtain the full benefits of the forging process.

Quantities e Large orders are not necessary. Dies for small lots may
be made as cheaply in many cases as patterns for castings. and
naturally subsequent orders still further reduce the cost.

Non-ferrous forgings are available in: Copper, Regular Brass, Naval
Brass, Bronze, Magnesium Bronze, Aluminum Silicon Bronze, Herculoy.
Nickel Silver, Aluminum Alloys, Magnesium Alloya.

Uses: For plumbing goods, hardware, pressure littings, valves, engine
parts, electrical equipment, automotive parts, welding nozzles, con-
tacts, wing nulis, anchor bolts, bushings, refrigeration equipment, pump
parts, housings, in general, highly stressed parts.



manufactured forms

Swiich Copper

Revere Switch Copper is produced by a special proc-
ess from Electrolytic Copper and meets ASTM speci-
fications for purity and electrical conductivity (98.0%
min.). It offers important, new economies in the manu-
facture of switches knife-blade fuses, switchboards
and similar products, requiring flat copper conductors
with a minimum of contact losses.

This new form eliminates hand selection, sand blast-
ing, wire brushing and other operations imperative
with reqular commercial bar. These economies more
than offset the slight premium in price. With these
expensive operations no longer required, it is only
necessary to cut to length, drill and assemble.

Revere Switch Copper has o mirror-like finish. Its
superior polish reduces losses at contacts. Edges are
full rounded unless otherwise specified.

flatness tolerances e measured across bar width.

convexily none

concavity, per side:
widths up to 2 in.
widths 2 in. and over

.001 in. max
002 in. max

camber (depth of lengthwise arc) Y8 in. max in 8 It

physical properties

tensile strength, psi 36,000 min.
elongation, % in 2 in. 15 min
Rockwell B hardness 35 to 65

Rockwell test is to be used for acceptance or rejection.
If bending or other unusual requirements make cus-
tomary temper unsuitable, special temper can be fur-
nished upon request.

Free-cutting Copper Rod

Revere Free-cuiting Copper Rod is made of oxygen-
free copper with o small amount of tellurium added.
The tellurium content and special processing in the
Revere mills combine to give remarkable qualities of
machinability plus high electrical and heat conduc-
tivity. Thus this rod is ideal for many parts of electrical
equipment, especially such items as contact pins, bolts
ond studs. It is also of prime interest to makers of
vacuum tubes. Other important applications: welding
tips, switch gear, relays, precision electrical equip-
ment and parts that must be soft-soldered.

In machinability, this material is rated in excess of
70% of Free-cutting Brass. Close tolerances are easily
held. Threads are sharp and clean. Machining speeds
may be from two to five times those used with Electro-
lytic Copper. The metal. when supplied in the proper
temper, can be either cold upset or hot forged.

Electrical conductivity of this material is 90% mini-
mum. Heat conductivity is approximately the same as
that of Electrolytic Copper. Available in round, square
and hexagon, in sizes up to 2 inch. Also in special
extruded shapes. This rod, however, does not make a
vacuum tight seal with glass.

properties
density. lb per cu in, 0.323
melting point, °F 1980
coefficient thermal expansion, per °F, al 68° F 0.000010
elecirical conductivity, % IACS (annealed) 90
thermal conductivity, Btu, per sq f1, per {t, per hr,

per °F, at 68° F 205
tensile sirength, psi (000 omitted) 32 t0 50
elongation, % in 2 in. 10 to 20
Rockwell B hardness 20 to 45

F hardness (soft) 40 max




condenser tubes

The basic requirements of any condenser tube are corrosion
resistance and erosion resistance. It is likewise important to
consider the economic advantage of selecting the alloy most
suited to meet operating conditions.

The life expectancy of an engineering tube depends upon the
method of manufacture as well as the type of alloy used.
Mecheanical defects—surface imperfections, internal inclusions,
gas cavities, contraction cavities—are possible focal points for
{uture corrosion and zones of weakness that lead to failure.

In Revere Condenser Tubes—made by the extrusion process—
there is complete assurance of uniformly sound metal. The ex-
trusion method removes possibility of metallurgical flaws where
they are most likely to occur: in the outer skin and inner core.
For the outer skin and the inner core of the billet are eliminated.

The extruded tube, prior to any finishing operation, is a sound,
clean, dense piece of metal with an excellent surface. In addi-
tion to the increase in quality made possible by the extrusion
process, the secondary processing imparts to the finished tubes
characteristics equally desirable.

extrusion process safeguards

o Use of solid cylindrical castings—decidedly less liable to in-
ternal casling defects than tubular castings.

o The solid casting is cut into short billets about ten inches in
length and seven inches in diameter. After sawing and prior to
extrusion, each cut surface is carefully inspected for possible
flaws and casting defects.

o Ir solid cylindrical billet, internal casting defects (such as
porosity) tend, if present, to concentrate in center of casting. In
the extrusion process, the first operation consists of pushing out
central plug of metal from the billet. Should the casting contain
minor internal defects not detectable by visual inspection of the
cut surfaces, the removal of this center would tend to reject such
imperfections.

e A 1650-ton hydraulic press extrudes the tube from the billet,
leaving behind a skin of metal, the “shell”. In this shell, all sub-
surface imperfections or inclusions that may have been present
in the original casting are retained.
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Billet is placed in container.

Billet is held in place by ram
while mandrel forces out cen-
ter portion of billet—which
contains possible casting de-
fects.

Ram advances and forces
metal in billet to flow be-
tween mandrel and die. The
rough surface skin of billet is
not pushed out and remains
in containers,

Extrusion is completed: the
remaining short butt end of
the billet is sheared off from
the extruded tube.
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Revere condenser tube alloys

Revere has developed several special alloy tubes to
meet the severe operating conditions of modern use. No
expense has been spared in equipping its mills to pro-
duce a quality tube of the highest attainable degree of
mechanical perfection.

As each condenser and each heal exchanger presents
an individual combination of conditions, no blanket
recommendations are possible. Likewise it is not pos-
sible to develop a single alloy that can be recommended
to give complete satisfaction under all operating condi-
tions. Consequenily Revere Condenser Tubes are fabri-
cated in a number of highly successiul alloys—each
with its own characteristics and abilities to resist a
definite combination of conditions that cause failure.
Many related factors affect the life of the condenser
tube ‘and have an important bearing in determining the
alloy which promises the longest possible lifé and the
most satisfactory, trouble-free performance.

In selecting a condenser tube alloy, the following im-
portant factors should be considered: chemical compo-
sition of cooling water; conditions affecting condenser
design and operation (such as velocity of cooling water
in tubes); possibility of air enfrainment; presence or
obsence of suspended solids; operating temperature.

Mandsel Bifat afte To handle practically all conditions, or combination of
conditions, Revere Condenser Tubes are available in
eight alloys:

70-30 Cupro Nicke! ® Withstands highest operating temperatures and
is not subject to dezincification. Forms tenacious protective surface film
which resists impingement attack oand erosion. Especially recom-
mended for oil refining and marine service, also tropical waters.

8020 Cupro Nickel ® Similar to 70-30 in character. but less cosily
and somewhat less resistant 1o corrosive attack.

Revalon (aluminum brass) ® The addition of aluminum makes this
alloy superior for many applications — particularly where water
velocities are high or where saline conditions exist. Revalon, carefully
produced by the Revere exirusion process, forms o tenacious, sell-
healing film which renders the tube highly resistant lo impingement
attack.

Admiralty ® Standard for many years. When properly fabricated by
Revere extrusion process, Admiralty Metal tubes gives good service
for long periods in a majority of applications. Arsenic is used as essen-
tial minor constituent for the purpose of inhibiting dezincification.

85-15 Brass {Red-Brass) ¢ Widely used in many industries—due to its
natural resistance to dezincification. Recommended [or general piping
purposes for excellent service at moderate cost.

Muntz Metal ¢ Generally used in fresh water steam power plant ia-
stallations where corrosive attack is mild.

Arsenical Copper ® Arsenic content: 0.30%. Suitable for fresh water
service where cotrosive conditions are mild. Offers good thermal con-
ductivity and improved resistance to special corrosive conditions.
Popular in lanning and sugar indusiries.

Copper * The standard of the refrigeration industry and for transfer-
ring steam heat to water or air for healing purposes. It has excellent
corrosion resistance to fresh water and highest thermal conduclivity.
It may be soldered and brazed into tube sheets with maximum facility.




Brass and Copper Pipe

Revere Red-Brass or Copper pipe is especially recom-
mended for corrosive water conditions. In momy
cases, installations made 25 or more years ago have
required neither attention nor repair. This pipe gives
excellent service in momy industrial applications;
also for general plumbing and drainage lines.

Red-Brass (85% copper) e For exiremely corrosive
waters. Furnished in standard pipe sizes; for use with
either threaded or silverbrazed fittings. Beadily
threaded, easily worked.

Copper (99.9% pure copper) e Being pure copper, it
is used for industrial piping required to withstand
severe service. Made in stomdard pipe sizes, in requ-
lar or extra strong wall thickness. Special sizes made
to other dimensions and gauges.

Copper Water Tube

A cold-drawn, seamless tube: 99.9% pure deoxidized
copper. Possesses gun-barrel finish inside, free from
flaws and blemishes. Joinis are made with soldered
or compression fittings. Type K: for underground
services, general plumbing oand heating purposes;
gas, steam, oil lines. Type L: for general plumbing
and healing purposes. Type M: for general plumbing
and heating purposes with soldered fittings—not for
underground service, Types K and L, % to 1Z2in,,
nominal size; M, 2% to 12-in.

DRYSEAL Copper Tube o A general utility tube in
soft temper only, dehydrated and sealed . . . for re-
frigeration, automotive, air conditioning and air con-
trol systems . . . furnished reqularly in 50-ft. coils in
Y% to %-in. OD with .035-in. wall.

Other Copper Tube ¢ Type U: approved by Under-
writers for oil burner use. Type B: for induslrial,
marine, steam heating and other uses where OD of
SPS pipe is necessary . . . can be used with SPS

brazed fittings . . . unsuitable for threading.
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Seamless Tube

Revere seamless tube, for cutting, forming and ma-
chining, is available in copper and the following
alloys:

Red-Brass e Golden color when polished. Resistant
to corrosive waters and atmospheres. Not free cuiting.
When soft, well adapted for bending, flaring, expand-
ing. Uses: water lines, in cooling equipment, capil-
lary and instrument tubes, elecirical conduit, radia-
tor cores.

70-30 Brass e Excellent ductility permits easy flar-
ing, bending, expanding. Not free-cutting but readily
machined when hard drawn. Uses: electrical fixtures,
cylinder liners for pumps, air and hydrculic cylin-
ders, plumbing goods, musical instruments, flashlight
tubes.

Leaded Brass e For operations requiring gocd ma-
chinability. Lead content produces greatly improved
cutting qualities. Physical properties s'milar to 70-30
Brass, but ductility is lIower. Not suited for severe
bending ond forming. Limited cold-working readily
performed. Specific recommendations dificult—due
to varialion in fabricating methods. Trial before se-
lection should be made. Uses: screw machine parts,
railroad equipment, small rifles, telephones, small
valve parts, roller bearing cages, bushings, etc.

Muntz Metal e Higher zinc conten: than 70-30 Brass
—consequently less ductility. Not adaptable to sevexe
bending or cold-working. Excellent for hot-working.

Capillary » Made of 85-15 Red-Brass or Copper.
Common ranges (0.26 to .040-in, ID) suitable for
bulb and bellows assembly, measuring and control
instruments, oil and gasoline gauges, recording ther-
mometers. Meets rigid standards for metering de-
vices. Inside diameter held to extremely close toler-
ances with uniform end-to-end bore. Chemically
clean and free from all oxides, chips, grease, draw-
ing compounds or other foreign matter. Substan-
tially free from ordinary stress-corrosion cracking.




Welded Steel Tube

Revere Welded Steel Tube is produced by continu-
ous electric resistance welding of flat rolled steel.
Its use permits many products to be fabricated at
reduced cost and with decided improvement in ap-
pearance.

The material selected is free from surface defects and
possesses superior finish. Prior to forming cand weld-
ing, the strip is carefully inspected to insure good
surface for both inside and outside wall. Gauge tol-
erances are close on the steel strip; there is little vari-
ation in thickness across the width of the strip. The
finished tube, therefore, has greater uniformity of wall
thickness and concentricity of inside and outside
diometers. This feature is especially important where
practically perfect balance at high speeds must be
combined with light weight, high strength and low
cost.

High standards of concentricity also permit press or
force fittings of associated parts without further ma-
chining, Revere Welded steel tube can be produced
in special shapes at slight extra cost.

S superiorities:

precision made ¢ produced by continuous electric
resistance welding of hot or cold rolled strip steel.
Constant laboratory supervision maintains precision
manufacture,

dependable e straight, accurate, true to gauge. Uni-
formity of wall thickness. Ideal for torque tubes, ro-
tating parts, conveyor rolls, etc.

smooth, high quality finish ¢ a controlled finish
specially suitable for plating, lacquering, painting
or other coating processes. Excellent surface for slid-
ing parts.

special shapes ¢ the use of special shapes often
achieves improved product styling end reduces cost.
Additional economies may be affected by fabricating
tube to individual specifications.

economical e structural stability, uniform temper
and correct analysis all make for economies. Costly
operations in forming, machining and finishing are
eliminated.

manufactured forms

Lockseam Tube

For many years Revere has been a leading manufac-
turer of double Lockseam Tube, especially in the
extensively used light gauges. The use of rolled sirip
in production of this tube cssures uniform wall thick-
ness, a particularly important feature in light gauges.

Lockseam Tube i8 used in many industries where
low cost without sacrifice of quality is essential, Typi-
cal applications include radiator tubing, overilow
tubing and exhqust pipe in the cutometive field, han-
dle bars in the casket industry, and fancy pattern
tubes for lomps and fixtures.

Revere Lockseam Tube, plain or plated, is supplied
in mony Revere alloys; aluminum and zinc; also in
tinned, plated or plain steel. Many shapes are avail-
able in several sizes and gauges.

ST TR



methods of joining by welding

All of the common welding processes are em-

ploved in joining copper and the copper-base
alloys as a group—but all methods are not practical
for any one metal. The choice of joining method de-
pends on a consideralion of the corrosion problem,
the size and design of the weldment, available weld-
ing and jigging equipment. and the characteristics
of the various methods as they may have relation
to the metallurgical and physical properiies of the
metal or alloy to be joined.

Often, where there is a choice between methods
of joining, different fabricators may employ different
methods to accomplish the same end. Similarly, one
method may bea employed by different fabricators
with varving degrees of success.

non-pressure fusion methods

All three of the commonly employed manual
methods—gas, metal arc and carbon arc are in gen-
eral use. The gas method, because of the variety of
flame aimospheres obtainable, finds widest use. Iis
disadvantages are cost, and in some cases, the warp-
age aitendant with high conduction losses into the
metal adjacent to the weld. Coated metal arc elec-
frodes are not available in all the commonly em-
ployed welding rod alloys. In addition, the heat de-
veloped by the use of such elecirodes (and such base
metals as may be employed as electrodes) within
the well defined optimum current range is often in-
adequate to compensate for conduction and other
losses, and o obtain proper fusion. As a resull, pre-
heating is often necessary—especially when joining
base metals with medium-tfo-high thermal conduc-
tivities.

The carbon arc method has the flexibility of the
gas method in Independence otf heat and filler metal
gources—bhut is superior to the gas method in maomd-
mum temperaiure and rate of heat development.

Aulomatic processes. such as carben arc and sub-
merged arc, are applicable in joining certain clloys:
These processes produce economies and improve-
ment of weld aquaiity where repstitive worle jusiifies
their use.
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Ppressure processes

Resistance welding (spot and seam) is practical on
certain alloy compositions. The applicability is gov-
erned by the conductivity and surface preparation.
In general, higher heats are employed for shorter
periods of time, followed by a quicker. but lighter
push-up than would be the case for the same thick-
ness of sfeel. Equipmen! capgcity and control are,
therefore, Importani.

soldering and brazing processes

Soft solders and low-temperature brazing alloys are
widely and successfully used in joining copper and
the copper-base alloys. Gas torches are usually em-
ployed for manual brazing, but for production items
dip-brazing in a salt bath permits greater conirol with
fewer rejections.

The “iempobrazing” process (resistance; Briggs
U. S. patent 2,223,312) is used {o braze relatively light
gauges of cold rolled copper without material loss of
metal temper. The induciion and furncce brazing
processes are not generally employed to join copper-
base alloys, but instead, may employ these alloys to
join other base metals.

Revere weldable alloys and the various iypes of
Revere welding rod—with their pertinent character-
istics. limilations. and the welding methods appli-
cable lo each—are discussed in this seclion:

welding of:

cupro-nickels page 53
silicon bronze (Herculoy) page 54
coppers page 54
brasses page 55
phosphor bronzes paae 56
ferrous metals bronze welding page 57
welding rods page 57



Backhand technique being employed to oxy-acety-
lene weld Deoxidized Copper in flat position.

Deoxidized Copper plate. Y2-in. thick, oxy-acatylens
wuoldod with Revere Silicon Deoxidized Copper
Welding Rod. Tenslle sirength of reduced saction
(ax welded condition)t 28,000 1o 28,000 pal.

Cne-layer metal arc weld in cupro-nickel tubs wiih
!?.-lﬂ. wall thicknens: manually welded with coaled
elecirode.

joining by welding

welding the cupro-nickels

The composilion and physical characleristics of this
class of alloys, especially the 70/30 composition,
make them particularly well suited to joining by the
varjous welding processes.

metal arc welding:

The availability of coated electrodes mckes this the
preferred method for manual welding. The technique,
electrode diameter selections and joint designs em-
ployed in welding mild steel may be followed, with
minor changes, in the use of these electrodes. Appli-
cable specification requirements on welded joint
properties can be consistently met only in the flat
position.

submerged arc process:

Special granular material permits adaptation of
equipment regularly employed for welding steel to
the welding of cupro-nickels—when repetitive work
justifies setting-up procedure details. A d-c source of
current, however, is desirable.

oxy-acetylene method:

Shop use of this methed is usually confined to weld-
ing of the very light gauges. Widest application is in
field work where considerable position welding is in-
volved in the installation or repdir of piping. Special
fluxes and a very slightly reducing flame are recom-
mended to prevent any oxidation that might result
from variations in the regulation of the flame atmos-
phere characteristics.

soldering and low-temperature brazing:

While all these processes are applicable, use has
been generally confined to the lower flow point
"silver brazing'’ alloys. Difficulties with intergremnular
penetration have been encountered on work-hard-
ened material in which « stress gradient was set up
on forming—when the Silver Copper eutectic compo-
sition alloy (72/28, flow point 1435°F) was used.

resistance welding:

The low conductivity of cupro-nickel mokes it one of
the most readily welded by this method.

Revere Copper and Brass Incorporated
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welding Silicon Bronze

( Hexculoy)

Herculoy, Revere’s Silicon Bronze, is one of the more
weldable copper-base alloys. With a thermal con-
ductivity roughly only 10% of that of copper and
comparable to that of mild steel, high thermal losses
by conduction are not encountered. Thus, all the com-
mon methods of welding find use:

carbon arc welding: Welds of code quality are read-
ily produced manually in both sheet and plate. The
high rate of heat input is attendemt with rapid cooling
of the weld through a "hot short” range which char-
acterizes this group of alloys. As a resull, no difti-
culties are encountered in the flat position welding of
thicknesses up to 3/16 inch in one layer or thick-
nesses over 3/16 inch in layers of approximately Y&
inch thick. Welding in other positions is possible, but
not practical. Clamping fixtures in which a copper
back-up bar is incorporated are recommended for
the one-layer welds in light metal as a method of sup-
porting and chilling the molten weld metal, and pre-
serving the set-up alignment of metal edges.

With suitable heads and clamping fixtures, this
method is also well adapted to automatic welding in
the fabrication of range boilers and welded tubing.

gas welding: While more expensive, the oxy-acety-
lene method yields strong, sound welds of code
quality, The lower rate of input is attendant with
slower cooling. For this reason, use is usually limited
io joints which may be run as “free seams”. Stresses
arising from contraction of the weld in cooling may
couse cracking in the “hot short” range if the pro-
cedure details are not carefully controlled, or if pro-
vision cannot be made for contraction (as in “closed-
structure” welds).

metal arc welding: Coated electrodes are available
bui the weld properties obtainable do not cpproach
those yielded by either the carbon arc or gas meth-
ods. Metal transfer through the arc is globular with
bare electrodes and maintenance of a comparatively
large weld pool is necessary. For these reasons, the

process is little used to weld Herculoy sheet and
plate,

submerged arc welding: This process hus not been
widely employed to date. Prelimincry reports, how-
ever, show promise.

resistance welding: Herculoy, because of its chemical
and physical properties, is readily resistamce welded
in the lighter gauges. In addition to the equipment
factors mentioned in the introduction, special elean-
ing—to remove cm invisible refractory oxide film
existing on metal cleaned by ordinary pickles—is
necessary.

Orders for material intended for {abrication by resist-
ance welding should be so marked. If manufacturing
processes result in oxidation or other forms of con-
lamination, it may be necessary to clean the metal
by pickling or abrasive methods just prior to welding.

welding the coppers

choice of copper: Deoxidized Copper is to be recom-
mended for all weldments where joining processes
involving the temperature ranges of low tempercture
brazing cmd fusion welding are employed. The resid-
ual deoxidant in the buse metal serves lo protect
the copper from ozidation; this oxidation might be
followed by “embrittlement” if a flame containing
hydrogen is employed to reheat the copper. While
oxygen-free High Conductivity Copper does not orig-
inally conlain any oxygen, it is not protected against
extensive internal oxidation. Electrolytic Tough Pitch
Copper contains oxygen which renders it readily
susceptible to “embrittlement” by hydrogen-contain-
ing flame gases.

choice of method: The choice of method is dependent
upon the type of joining medium employed; the lat-
ter is, in tum, dictated by the corrosion problem in-
volved. The coppers with suitable joining mediums
end methods are summarized briefly in the order of
preference from the joining standpoint:




copper joining mediums and methods

joining metal
pon-copper melals in

plate metal color joining method
Phosphor Deoxidized | Sllicon Deoxidized
Copper (may be Copper H

employed in the fab-
rication of unfired
pressure vessels;
case no. 934-special
ruling; ASME unfired
pressure vessel code)

Phosphor Deoxidized
Copper

Low M and high tem-
peralure brazing
alleys

oxy-acetylene
{neutral flame)

Silicon Bronze @
(Herculoy)

¢carbon arc

Phosphor Bronze _
Coaled copper or
coated alloy elec-
trodes

carbon arc (long arci

metal arc

Oxygen-free High
Conduclivity Copper

Low M and high tem-
perature brazing

oxy-acetylene

(neutral flame)
(or Phosphor Deoxi- “-’_13?‘_ : A
dized High Conduc- |Silicon Bronze b
tivity Copper) (Herculoy) = Crpidanlots :
Phosphor lm_lln carbon are (long arc)
Coated copper or
coated alloy elec- metal arc
L i sl sd NGRS
oxy-acelylene
Deoxidized Copper (neutral flame)
= Low lemperalure oxy-acetylene
tich Co XY ty
Tough Bith Capper brazing alloys B (neutral flame)
Phosphor Bronze  |carbon arc(long arc)
oxy-acetylene
High lamperature (strongly oxidizing
brazing alloys flame)
Coated copper or

metal arc

coaled alloy elecirodes

B preferred

tusion welding of copper

oxy-acetylene method: This method is rated first
despite the higher costs involved: a copper filler
metal may be used to produce an all-copper weld-
ment to satisfy the most exacting corrosion-resisling
requirements. Plate thicknesses of ¥4 inch and over
are preferably double welded in the vertical position
by two operators utilizing a double-V or X-type joint.
This procedure, which places emphasis on operator
skill, most efficiently employs the heat of the two
torches, the heat requirements for welding copper
being substantially higher than that for the same
thickness of steel. It also lends itself ideally to “hot
peening” of short increments of the weld during exe-
cution; this is desirable on joints which cannot be run
as “free seams” to offset the slresses developed as
the result of shrinkage of the weld metal, and neces-
sary when phosphor deoxidized filler rods are em-
ployed to develop the strength of soft copper plate.

Welds may also be executed by one operator assisted
by a preheater where thicknesses of Y4-inch and over

are involved. Such welding, which may be done
either in the flat or near-vertical positions, usually re-
quires chipping out cnd welding of the reverse side
lo insure complete penetration.

carbon arc method: the high rate of heat input pos-
sible with this method is utilized to establish a sharp
temperature gradient which, in conjunction with high
rates of progression (10 to 20 inches per minute) pro-
duces the minimum heat effect on the adjacent base
metal. A copper backing bar is usually employed to
support the overheated molten filler metal.

The carbon arc method is applicable to the welding
of Tough Pitch Copper only with the fluid phosphor
bronze filler rods which permit of the attainment of
the higher rates of progression necesscry to reduce
the time-temperature heat effects on the oxygen-bear-
ing base metal. Generally, the method may be em-
ployed for thicknesses which can be welded in one
layer and without any preheat—approximately %s-
inch maximum. Strengthwise, satisfactory joints are
produced with phosphor bronze filler metal, but the
ductility of the joint is erratic due to unsoundness.

Less fluid Herculoy welding rod may be employed
at lower welding speeds and with a shorter arc to
produce sound ductile welds in deoxidized copper.
Loyer welding is possible, as is preheating, but care
has to be exercised to feed properly the shrink of
craters when welding is stopped.

The carbon arc method with suitable heads may be
automatically employed to weld copper. This method
eliminates the variations in the correlation of pro-
cedure detdils (due to the human element). Wire feed-
ing devices permit continuous welding. Elimination
of “start and stop” points involved in manual welding
precludes cracking at such points due to the “hot
shortness” of the filler metals.

metal arc method: The current carrying capacity of
the coated copper or bronze electrodes available are
such thal a preheat is necessary for the medium and
heavier plate gauges. When employed for multi-layer
welding, the preheat effect may be conserved by
completing the weld in sections. Joints executed with
the copper electrodes are satisfoctory strengthwise—
but ductility values, oblained in the usual manner on
welds in the “as-welded” condition, do not approach
those of gas welds either in value or consistency. The
necessity ‘of a preheat for certain thicknesses may
result in “embrittlement’’ of the base metal adjacent
to thg weld.




methods of joining by welding (continued)

low temperature brazing of copper

In addition to soldering, low-temperature brazing is
widely and successfully employed both to join cop-
per to copper, and copper to dissimilar metals. Prep-
aration of the capillary type joints necessary for
“silver brazing” may involve “thin edging” of light
gauge sheet, or grinding and machining for plate
edges and other type sections. Joint designs for braz-
ing with brass or “bronze” alloys are often the same
as those for fusion welded joints. Their higher melting
points (1600° to 1650°F.) necessitates the use of an
oxidizing oxy-acetylene flame when joining Tough
Pitch Copper if “"hydrogen embrittlement” is to be
avoided with surety.

Cold rolled sheet copper may be “silverbrazed” by a
resistance-pressure method, with little annealing ef-
fect. Strip brazing metal is cutomatically fed into o
lap joint which is rapidly heated and chilled in «
seam welder.

Salt baths which exclude the atmosphere are ideal
sources of heat for the execution of the multiplicity of
joints involved on production items such as unit
heaters. Capillary joint conditions and preplaced
rings of silver brazing type alloys permit execution of
all the joints involved at one time—with the elimina-
tion of the defects attendant with mcmual one-at-a
time execution.

welding the brasses

The addition of zinc to copper reduces the thermal
conductivity and melting peoint of the resultant alloy,
thereby facilitating welding. While there are a great
number of modified alloy compositions to adapt them
to special applications, selection for welding is
usually confined to a few specific alloys; Muniz
metal, Naval Brass, Manganese Bronze, and, in the
tubing or special application field, Red Brass and
Commercial Bronze, In general, leaded alloys are to
be avoided because of the effect of lead on the
quality of the weld cnd the properties of the base
metal at elevated temperatures.

oxy-acetylene welding: This method permits use of
stondard brazing, or so-called “bronze welding”
alloys with a meodified nominal 60 copper, 40 zinc
composition, It produces fusion welds in the alphe-
beta brasses (essentially the same in composition as
the base metal) and “brazes” or “bronze welds” in
the alpha brasses of lower zinc content. Where simi-
larity of analysis is essential in the alpha brasses, or
in the color match of “architectural bronzes”, strips
of filler metal may be cut from the base metal.

carbon arc welding: This method may be employed
for joints positioned for flat welding. Backing is neces-
sary to support the filler metal which is very fluid
under the intense heat of the arc. Zincfree filler
metals such as Herculoy (silicon bronze) and Phos-
phor Bronze (iin bronze), on which the wxc is struck
and maintained, are the most readily employed.
Brass filler rods of the “low fuming’ bronze welding
alloy type have been employed with success. Volu-
minous fumes are, however, developed with this type
rod; they must be exhausted to provide the operator
with good vision and to protect his health,

Where corrosion is a tfactor, pre-heating is desirable
to reduce temperature and resultant stress gradients;
stress relieving may also be necessary. Pre-heating
reduces the heat requirements of the arc; its use is
desirable with both the less fluid silicon bronze and
"low fuming"” bronze filler rods,

metal arc method: The copper-zinc alloys may be
welded with a number of the coated non-ferrous elec-
trodes available: Aluminum Bronze and Phosphor
Bronze. A preheat may be considered to be generally
necessary—with the exact temperature depending
upon the thermal conductivity and the mass of the
base metal invelved, as well as cwrrent carrying
capacity and size of the electrode suitable for the
application.

resistance welding: The brasses with more than 15 or
20% zinc are of sufficiently low conductivity that spot
or seam welding of the lighter gauges is practical.
Best results are obtained with the lower conductivity
high zinc alloys, or special “silicon” braszes. As in
the case of Herculoy (silicon bronze), cleaning is
especially important,

soldering and low-temperature brazing: Both proc-
esses are widely employed and are applicable with
the usual precautions to the type joints commonly
employed for each. The stipulation with respect to
lead content for fusion welding obviously does not
apply to soft soldering.

welding phosphor bronze

The wrought "phosphor” or tin bronzes are often used
in the cold worked condition for their resilient proper-
ties or spring qualities. These properties are destroyed
or diminished in fusion welding and low temperature
brazing. Both carbon and metal arc fusion methods
have been employed successfully in the fabriccation
of process und other equipment.



bronze welding

of ferrous metals

The use of copper and copper-base alloy welding rods
in the welding of wrought copper and copper-base
alloys is an important engineering application. Their
use in reclaiming worn and broken machine parts, as
well as in building up wear-resistcmt overlays on new
parts of cast malleable and wrought irons, east steel
and cast bronzes constitute equally important appli-
cations.

Widest advantage is taken of the low melting points
(1600-1650°F.) and properties of the brass or “bronze
welding” alloys to repair, without fusion, broken cust
and malleable iron machinery parts—in the automo-
tive, marine, electrical, factory, farm, mine and railway
fields. The high pre-heats and post-heating necessary
in straight fusion welding of cast iron may be elimi-
nated in some cases, and reduced in others. This, in
conjunction with the low melting points of the bronze
welding alloys, not only reduces labor and fuel costs,
but the broken part is put back into productive use in
considerably less time.

Special properties of certain alloys make them ideal
for the compensation of wear on moving parts, and for
building up overlays on surfaces subjected to sliding
friction.

Other rods such as Herculoy find wide use in building
up overlays by arc methods on cast amd wrough! steel
parts (such as locomotive driving-boxes) where resis-
tance to impact loading is important but the wear
problem is not severe.

The phosphor bronzes are employed in both the repair
and welded installation of bronze castings of the “Gun
Metal" type.

i
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REVERE SHEET COPPER

Roofing Sheets, soft and cold rolled

Plain

Crimped
Lead Coaled Sheets (" Leadtex”), soft and cold rolled
Sheels for Industrial Uses, all tempers

Plain

Polished

Tinned
Fire Extinguisher Sheets (special temper and finish)
Dairy 8heets (specially rolled and heavily tinned)
Circles, Half Circles and Ovals
Segmenls and Patterns
Anodes, Flat end Oval, alse Anode Hooks
Coppersmith Sheels

REVERE FLAT COPPER STRIPS

Exact or random lengths
Strips for Eaves Troughs or Gutiers and Conductor Pipes or
Downspouts
Lead Coated Sirips (“Leadtex”)
Strips for Industrial Uses. all tempers
Plain
Polished
Tinned
Embossed

REVERE COPPER IN ROLLS

Rolls lor Rooling and Sheel Metal Work
Rolls for Indusirial Uses
All tempers and finishes, for spinning, stamping, punching

REVERE BRASS ALLOYS

Sheets, Strips, Rolls, Circles, Half Circles, Ovals, Segments and

Paiterns

In all tempers and f{injshes
Gilding Bronze (95-5)
Commercial Bronze (90-10)

Canrtridge Brass
Spinning Brass

Chain Bronze 2 and 1 Mixture
Rich Low Brass (85-15) Yellow Brass (High)
Low Brass (80-20) Drawing Brass
Spring Brass Leaded High Brass
Admiralty Metal Muntz Metal

Seventy-Thirty Brass Naval Brass

REVERE BRONZE ALLOYS

Shests, Strips, Rolls, Circles, Half Circles, Ovals. Segments and
Patterns
In all tempers and finishes
Silicon Bronze (Herculoy)
Phosphor Bronze
Manganese Bronze
July 1, 1946 .

REVERE NICKE). SILVER ALLOYS

Sheelx, Strips, Rolls, Circles, Half Cizcles, Ovals. Segmenis and

Patterns

In all tempers and finishes
Nickel Silver, 5%
Nickel Silver, 8%
Nicke! Silver, 10%

Nickel Silver, 12%
Nickel Silver, 15%
Nickel Silver, 18%

REVERE CUPRO-NICKEL ALLOYS

Sheets, Strips, Rolls, Circles, Half Circles, Ovals, Segments and
Patterns
In all fempers and finishes

Cupro-Nickel, 20%

Cupro-Nickel, 30%

REVERE SHEETS AND PLATES

Squares, Rectangles, Circles, Half Circles, Segments and Patterns
For Tanks, Condenser Plates (Heads), Structural, Archileclural,
Aircraft, Marine, and Transporiation Applications

Muntz Metal Cupro-Nickel
Naval Brass Silicon Bronze
Roman Bronze (Herculoy)
Monganese Bronze Magnesium

Admiralty Metad

REVERE ROD

Free-culling Brass Rod, Free-culting Copper Rod

Brass {no! Free-Culting), Red-Brass, Commercial Bronze, Copper,
Roman Bronze, Naval Brass, Muntz Metal, Manganese Bronze, Sili-
con Bronze (Herculoy), Aluminum-SSilicon Bronze, Cupro-Nickel,
Magnesium, Aluminum and Special Alloys.

Also furnished tinned, or plain extruded for forging

Round Half Round
Hexagon Oval

Pentagon Half Oval
Octagon Rectangular
Decagon Triangular
Square Irregular Shapes

Quarter Round

REVERE SHAFTING AND PISTON RODS

Turned, Specially Siraightened. also Polished
Roman Bronze Silicon Bronze {(Herculoy)
Naval Brass Cupro-Nickel

REVERE WELDING RODS

Furnished Cut to Length or in Coils
Plain or tinned
Revere 456 (Low Fuming)
Electrolytic Copper
Revere Bronze 380
Manganese Bronze
Herculoy (Silicon
Bronze)

Phosphor Bronze,
A and D Grades
Brass (Brozing Rod)
Silicon Deoxidized Copper
Phosphor Deoxidized Copper
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REVERE WIRE
Brass, Red-Brass, Commercial Bronze and Silicon Bronze (Herculoy)

In Coils or cut lo length, tinned or plain

Round Half Oval
Square Oval

Hexagon Quarter Round
Octagon Flat Wire

Half Round Triangular

Special Shapes

REVERE DRAWN COPPER BAR

Also specially prepared Switch Copper for Bus Bars, Switches and
General Elecirical Purposes

In all tempers and finishes

Rectangular Oval

Round Triancgular

Square Quarter Round
Hexagon Special Shapes
Pentagon Hot Rolled Rods
Octagon Commutator Bars

Half Round Commutator Segments

REVERE EXTRUDED SHAPES

For Aircraft, Architectural, Indusirial and Mechanical Uses

Brass Special Alloys
Architectural Bronze Magnesium
Nickel Silver Aluminum

Copper

REVERE SEAMLESS TUBES

Copper, Brass, Red-Brass, Commercial Bronze, Admiralty, Roman
Bronze, Naval Brass, Silicon Bronze (Herculoy), Cupro-Nickel, Mag-
nesium, Aluminum

In straight lengths or coils, in exact or random lengths, and all
lempers

Hexagon Acid Dipped
Octagon Special Annealed
Lip-Tubes Sealed Ends
Reeded Irregular Shapes
Fluted Electro-Tin Plated
Rectangular Hot Dip Tinned
Square Polished
Round O. D. with Plated (Nickel or
Special Shaped 1. D. Chromium)
Special Shaped O. D. with Telescoped
Round L. D. Triangular
Coppersmith Tubing Half Round
Capillary Tubing Oval

REVERE COPPER REFRIGERATION TUBE
Dehydrated, Seamless, Dead Soft, Sealed Ends

In siraight lengths or in long coils
Revere "Dryseal” Copper Tube
(in wrapped coils of 25 ft., 50 ft. and 100 {t.)

condensed list of
Revere products

REVERE COPPER WATER TUBE

Plain or iinned
Type "K* 1 For underground {"K* only) and gen-
Type “L"” ’/ eral plumbing purposes and heating.
Type "M"/ Al=o gas, steam and oil lines.
Type "U“—For oil burner use (marufacturing and
installation).

REVERE PIPE (Standard Pipe Size)
Red-Brass, Copper. Magnesium, Bluminum

Tinned, polished, plated (nickel or chromium)

Reqular Pipe Sizes {standard weight)
Extra Strong Pipe Sizes (extra heavy weight)

REVERE CONDENSER TUBES

Outside diameters from 56" fo 2” with wall thicknesses from No. 8

fo No. 19 Stubs’ Gauge '
Cupro-Nicke), 30%
Cupro-Nickel, 20%
Aluminum Brass

(Revalon)

Admiralty
Arsenical Brass
Arsenijcal Copper

Red-Brass

70 and 30" Brass

"85 and 15" Brass

"2 and 1" Brass

Muntz Metal

Silicon Bronze (Herculoy)

LOCKSEAM TUBES AND ROLLED SHAPES

Revere Lockseam Tubes—All sizes and shapes for Aircrait Tubes,
Automotive Radiators, Radiator Overflow Tubes, Lamp and Fixture
Tubes, Casket and Grave Vault Handle Tubes and other General
Uses 2

Plain or tinned

Copper Cupro-Nickel
Brass Zinc

Bronze Aluminum
Nickel Silver

DIE-PRESSED FORGINGS

Furnished plain also partially or completely machirned as desired

Brass Silicon Bronze (Herculoy)
Bronze Aluminum Bronze
Copper Aluminum-Silicon Bronze
Nickel Silver Magnesium
Cupro-Nickel Aluminum

REVERE SPECIAL PRODUCTS

Eyelets and Screw Shells
Terrazzo Strip

Welded Steel Tube
Giftware and Novelties

Printing Rollers

Singe Plates

Soldering Coppers

Special Stampings

Copper Clad Stainless Steel
Caoking Utensils

July 1, 1946
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Revere Technical Advisoxry Service

Revere maintaing its Technical Advisory Service to co-
operate with product designers, engineers and others
in developing the use of copper and copper-base alloys.
This Service is slaffed by compefent men thoroughly
conversanl with copper and copper-base alloys and

modern fabricating techniques, Their function is to work

division offices and mills:

Baltimore Division
P.O. box 2075, 1301 Wicomico Street, Baltimore 3, Md.

Michigan Division
5851 West Jefferson Avenue, Detroit 9. Mich.

Chicago Manufacturing Division
2200 North Natchez Avenue. Chicago 35, 1.

Rome Division
Rome, N. Y.

Magnesium-Aluminum Division
P.O. box 2075, 1301 Wicomico Street, Baltimore 3. Md.

Dallas Divislon
2200 North Natchez Avenue. Chicago 35, Ill.

New Bediord Division
24 North Front Street, New Bedford, Maas.

Rome Manufacturing Gompany Division
Rome, N. Y.

district sales offices:

Atlanta 3, Ga.. Rhodes-Haverty Building

Boston 10, Mass., 140 Federal Street

Buffalo. 7, N. Y., 1807 Elmwood Avenue
Cincinnati 2, Ohio, Carew Tower

Cleveland 15, Ohio, Midland Building

Dallas 1, Texas, Tower Petroleum Building
Dayton 2, Ohio, Mutual Home Building

Grand Rapids 2, Mich., Keeler Building
Hartford 3, Conn.. 410 Asylum Street

Houston 2, Texas, Mellie Edperson Building
Indianapolis 4. Ind., Circle Tower

Los Angeles 15, Calif., 714 West Olympic Boulevard
Milwaukee 2, Wis., 628 East Wisconsin Avenue
Minneapolis 2 Minn., Metropolitan Building

New York 17, N. Y., New York Ceniral Bldg,, 75 East 45th St.

Philadelphia 3, Pa., Sixteen Sixieen Walnut St. Bldg.
Pittsburgh 19, Pa., Gulf Building

Providence 3. R. I.. Indusirial Trust Building

St. Louls 1, Mo., Telephone Bldg., 1010 Pine Street
San Franclsco 4, Calif., Calif., Russ Building

Seatile 1, Wash., 1331 Third Avenue

directly with designer and manufacturer; io sfudy prob-
lems relating to metals; and to submit to Revere Research
Department major problems requiring scientific study.
These advisors deal with concrete problems of immediate
concern. For specific information about this Service, con-

fact the Revere office in your locality.

telephone leletype

Gilmore 0222 BA 164

Vinewood 1-7350 DE 237

Merrimac 2600 CG 957

Rome 2000 ROME NY 447

Gilmore 0222 BA 164

Merrimac 2600 CG 957

New Bedford 8-5601 NB 87

Rome 2800 ROME NY 449

Main 2142

Hubbard 7190
Delaware 7616

Main 0130

Cherry 3930
Central 8681
Hemlock 3271 8. 8921
Grand Rapids 9-3301
Hartford 7-8174
Fajriax 7932

Riley 1322
Richmond 9314
Marquette 1440
Atlantic 3285
Murray Hill 9-6800
Pennypacker 5-6133
Court 4342

Gaspee 8110
Garfield 4416

Suiter 0282

Main 8372

MI 292
NY 1-1222
PH 206
PG 572

SL 191
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