Copper Development Association

Dezinciication Resistant Brass

Introduction

Copper and copper alloy ube and httings dre
the prelerred malenals lor use i waler
distnbution systems in binldings because of
the ease of instalialion they altord and the
rehability of the installed sysiem. Gopper
fubae, selecied from e appropnate Sections
ol BS 2871 has proved its relmbility

For fithings such as oints; bends, stop-cocks
and laps, normal duplex brassgives edcallent
service in contact with most UK potable
wiators and, o thes form ol machined o hol
starmped compananis, s the preferred cholce
on grounds of economy and performance

In some-araas of the UK however, the
presence of otherwise hanmle: ipurties in
hie potatie watar makes it aggressive 1o
duplex brass producing a lorm al attack
knowrn as dezincification. In such waters, zing
can be leached lrom normal brass and
ghhough the occumence of dezincification ks
amall, local water autharthes h Sonsitvo
areas regommand lhe use ol materials
rasigtant to this form of corrosion

In 1880, BS specitications were 1ssued for a
new Iypa ol brass, which combined the

economy and convenence ol duplax brass
with the rugh BEMTOSIGN e ance !"r'l-'l'-'il ol

more axpansne nratengls This naw brass
meets the demanding critena set by
consumer-puthorities and has received full
approval lor use in contact with aggressive
potable water and alsa lor use underground
wherng cortaminated soil waters have 10 be
considersd, Dezincilication resistan! brass is
now ||I'1-Illf'lg widespread use in thessa and
olher applicalions

The prablem of dezincification, the nalure af
the dezincification resstant (DZR) brass and
thie applicaticns for which it is best suiled, are
outlingd
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Whai s Dezincification?

In certain areas, (he local water supply &
aggressive 1o conventional duplex brass
water hitings and can cause a seleclive
leachung of the zine from ihe brass which may
evintually resull in leakage or even lraclure
The fittings canalso be partally or complelely
blocked by a soll, white "menngue’
corfasion product containmg basic 2inc
carbonate. This i5 easy 10 distinguish from
lime scale deposiled by some hol “hard’
waters which 15 much harder snd more dense.

Which Supply Waters in Brilain can cause
Dezincificalion?

Generally "'hard " water supplies do not cagse
dazncification

This type of corrosion s lound i carain
Ugnoll” water aress containing critial
combinations ol chionde comant, lemporany
hardness and pH described in BNF MP 491
1}

Since water aothorities Mgy Giiain her
suppHas [rom a vanaty o sources and may
vary the areas served, It 15 nol possibie [0 give
an accuftate geographical indication of
suscentible areas. The possibility that
particular water supplies may causs
derincification should be checked wilh the
Incal water gauthority operations controllar

In areas whera the water supply s
agoressive dezincilicalion can ¢
pipaiing fiings such as slopco
elbows and connectors. [ 15 ac
increased lamperalure and ihe littinosin a
domeshc hot wiler System are thereiors

mare suscephible than thos:s inihe cokd waler

system

N does not occur in erminal Ghitings suth as
taps nor in closed loops such as the pnmary
circult of & cantral heahng Sysiem

Dezincification Resistant Brass
Berincification resistant brass (DZR brass) is
naw specilied in' BS 2872 for forging siock
and torgings and in BS 2874 for rods and

k. The alloy
carelully

lactad to

-al of
ventional brass-to-akd manutacture, whilst
ensunng that after a mandatory haal
freatment the matenial will satshy the
requirements of the desncification ressstance
1esl described beiow

show that ”':"_"ll' have een "||--!.'|I||
ant and will s

requirements ol the BS dezincfication test

gdegncihication r

1.:-;|-|.- e

A duplex brass litting showing the sofl, while
‘menngue’ corasion product basic zinc
carbonate, which is severely resincting water
Fliow:

Examples ol OLA brass fitlings ghowing the
Dezincification Resistan! brass symbol

The Dazincification Resistance Test

As specilied in BS 2872 & 2874, this is an
acoeleraled test under severe dezincilying
concht invalving a8 closely controflad 24
hour exposure to hol cupnc chiordesolution
After this axposura the measured '1‘-';'1”' of
dezincification must not exceed 100 um
(0004 ) m stampings (Torgings), ferging
stock of machining rod measured in he
transverse direction, This-acceplance
chitagrion & three times 8s savare as that

adopled for tes1s ol the same vpe in otheat

Ay

¢ edlonhrs Inipedl FRing

countries: Il ensures (hal e will be no
problemsg with dezincilication (hroughoul
many vears senvica life

Manulaciurers (ens Ay Oul this test an
thivir own laboratores. Indepandant testin
can, when required. be carned out by the BN
Matais Technology Centre, Grove
Laporat 15, Denchw i
Oixon, whiose rasules
Mational Water Council
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Historical Background to the Development of
DZA Brass

Two lypes of brass are in common use, The
higgher copper brasses generally contain over
63% copper and have a single-phase (alpha)
structure, These are used particularhy for s
good cold lorming properties as in deep
drawing or in lube drawing. For oplimum hot
working properties, required for manufaciure
ol wates fitings by hot stamping, brasses of a
lower copper content with a duplex {alpha -
beataj structure are used.

Dezincification was lirsi recognised as a
serious problem in the alpha brass used for
ships condenser tubes but alloying additions
wore developed which made the materal
imrmne, The same additions do'not succeed
with the duplex brasses because of the
presence of beta phase as well as the alpha

Dezmncification lirs! became & recognized
problem with duplex brass water fittings in the
late 1950s. when certain water authorities
banned the Lee of duplex brass fitings, atter
experiencing rapid hiockage of hol water
fittings as a result of dezincification. Research
carmed out by the British Non-Ferrous Metals
Research Assocmtion (now BNF Maetals
Technology Centre) in coliaboration with the
Copper Devetopment Association and the
Britksh Waterworks Assodiation [now the
Mational Witer Council) established the
ralationship between the composilion of
supply waters-and Ltheir iability o produce
dezincification, The number of areas affected
was nof farge and the: problem was overcoma
by manutacturers developing ranges ol fiftings
in copper of gunmatal which are immune 1o
dezincificatson and could be specified for use n
the areas: concemed,

Later developmenis in the water supply
industry, invalving new large-soale schemes
for water abstraction and treatment and
tacilities lor interchange of water betwesn
difterent supply areas, revived concern about
the risk of dezintification in water fittings. In
1869 the brass industry, together with BNF,
set up a lurther programme of research aimed
atdeveloping a brass suitable for manufaciure
ol water littings by hot stamping bul resistant
1o dezincdicalion. Over the next iive years ihis
research established the range of alloying
additions and the heat meatment that would
providie a brass which, at the hot stamping
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temperature, would contain suthcient beia
phase fo forge satistactonly bul could by
sybsequent hedl treatment, be converled 1o
an all-dlpha structure protected against
dezincification. The laboralory. work was
lollowed by practical evaluation of the matenal
inawide range ol waters and is descnbed ina
paper by J E Bowers and colleagues (3), Their
work culminated in 1980 in the publication of
amendments 1o BS 2872 and 2874 dafining
the composition, mechanical proparties, haat
trealment and dezincification lesting criten
for forgings and extruded bar in C£132

The results of standard tests of the
acceptability of these Ntings show tham 1o be
completaly sale for handling polatle watar,

Many manulacturers now rake fittings of
dezincification-resislant brass CZ132 and
most popular types and sizes of fittings are
availabla from stock. High standards of guality
contrgl are required 1o ensure that the
composition and heat treatment are gorract
and it has been agread belwean the National
Water Council (NWC), Mationst Brass
Founders Assocition (MBA) and the Copper
Tube and Filtings Manufacturers Association
(CTEMA) that fittings In dezincification resistant
brass made to these s'andards should carry
the identification mark,

Some Relavam British Standards
Matenals

BS 2872 10969 Copper & Coppar Alloys
Farging Stock & Forgings (including
1980 Amendimant AMD 3Z282)

BS 2874 | 1969 Copper & Copper Alloys!
Rods & Sectiong (athar than farging
siock) (mcluding 1980 Amendmeant
AMD 3283

BS 2871, 1972 Copper & Copper Alloy
Tubes: Part 1 — tubes for water, gas
and sanifation

Fittings

BS B64 — Capillary & Compression tube
littings of Copper & Copper Alloy, Part
2 (This covers fittings for domeastic
purposes used with copper lube ta

BE 2871 Part 1). Parl 3.~ Comprassion
Fittings lor use with polyathylene
pipes.

B5.1010 — Part 2 — Draw off taps-and
above-ground stopvalves.

BS 2879 = Draining taps (screw down
pattarr),

BS 5154 - Copper alioy globe; globe stop and
check, chack & gate valves lor generl
pUIPOSES.

BS 5156 = Screw down diaphragm valves lor
ganeral purposes.

BE 5433 = Underground stopvalvas for water
SRrVICES,

British Standards are publshed by the Bntish

Standards Institution and oblainable from BSI

Sales Division, 101 Pentonville Road London

M1 aND.
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