
9.H
eating

(a).
U

sin
g

 
o

n
e 

o
f 

th
e 

reco
g

n
ised

m
ethods (LPG

 b
low

torch,electric
h

o
t air g

u
n

,
electric resistan

ce
soldering tool) apply heat evenly
to the tube and fitting.(Illustration)

(b).For integral ring fittings,heat until
a rin

g
 o

f so
ld

er sh
ow

s at th
e

m
outh of the fitting.

(c).
For end-feed fittings apply heat 
to the tube and fitting,checking 
at intervals w

ith the heat source
rem

oved
 until the sold

er m
elts

w
hen it is touched on the tube.

Rem
ove the heat source and add

only sufficient solder to fill the
cap

illary g
ap

 (see 4(c) ab
ove).

(Illustration)

(d).A
llow

 solder in the joint to cool
su

fficien
tly 

to
 

so
lid

ify 
b

efo
re

m
oving or stressing the joint.

10.Finishing off 
the outsid

e and
 

insid
e of p

ip
ew

ork 
and

 fittings
(a).

O
nce the joint has been m

ade,it is
im

portant to rem
ove any residue

of flux from
 the outside of the

tube and fittings by w
iping it off

w
ith a w

et cloth and w
arm

 w
ater.

(Illustration)

(b
).The internal p

ip
e w

ork and fittings
should be flushed w

ith w
ater as

soon as p
ossib

le to rem
ove any

flux residues or filings.

(c).
A

 cold
 w

ater flush
 w

ill usually
rem

ove w
ater based fluxes.

(d).W
here grease based fluxes have

b
een

 
u

sed,
th

ey 
m

u
st 

b
e

thoroughly rem
oved by flushing

w
ith hot w

ater.

11.Prevention of
stagnation causing
‘b

lue w
ater’

(a).
W

hen prem
ises are occupied,the

norm
al pattern of using w

ater lays
dow

n a protective layer on the
inside of new

 cop
p

er p
ip

ew
ork

and protects it against attack by
the w

ater.
Especially in soft w

ater
areas,if the new

 p
ip

ew
ork is not

regularly used after it has b
een

filled
 

an
d

 
tested,

w
ater 

m
ay

stagnate in it and this protective
layer can

n
ot form

.
A

s a resu
lt,

cop
p

er dissolves from
 the p

ip
e

w
alls and can turn the w

ater blue.
It can b

e d
ifficult to clear this

problem
 once it has started.

(b).W
here new

ly com
pleted copper

p
ip

ew
ork is unlikely to b

e used
w

ithin a few
 days after testing,it

sh
o

u
ld

 
b

e 
d

rain
ed

 
d

ow
n

 
to

prevent it being left w
ith w

ater
standing in it.

(c).
If this is im

practicable,the w
ater

system
 should be flushed once or

tw
ice p

er w
eek to p

revent the
w

ater 
stag

n
atin

g.
It 

is 
also

sensible to do this w
here existing

cop
p

er p
ip

ew
ork tem

p
orarily is

n
o

t b
ein

g
 u

sed,
o

th
erw

ise th
e

protective layer m
ay be rem

oved
resu

ltin
g,

in
 

a 
few

 
cases,

in
prolonged discoloured w

ater.

12.Further inform
ation

(a).
‘In

stallatio
n

 
Tip

s 
– 

Flu
xes 

an
d

So
ld

ers’,
is 

a 
co

m
p

reh
en

sive 
leaflet on the subject published
by the U

K Cop
p

er Board,
30/34,

N
ew

 Bridge Street,London.EC
4V

6BJ.
Fu

rth
er 

in
fo

rm
atio

n
 

is
availab

le 
fro

m
 

th
eir 

w
eb

site
w

w
w

.ukcop
p

erb
oard.co.uk.

(b
).The W

ater Regulations A
dvisory

Sch
em

e 
(W

RA
S) 

o
ffers 

a 
free

ad
viso

ry 
service 

o
n

 
m

atters
relatin

g
 

to
 

th
e 

W
ater 

Fittin
g

s
Regulations,but for local m

atters
contact the local W

ater Supplier
(see Yellow

 Pages).

(c).
W

RA
S 

can
 

b
e 

co
n

tacted
 

b
y

telephone,e-m
ail or letter at the

address b
elow

.

1.Introd
uction

(a).
The illegal use of lead solder and
the im

proper use of fluxes have
cau

sed
 co

n
cern

s ab
o

u
t h

ealth
risks p

articularly am
ongst W

ater
Suppliers,Plum

bing A
ssociations,

W
ater 

Fittin
g

s 
M

an
u

factu
rers,

Lo
cal 

A
u

th
o

rities 
an

d
 

H
ealth

A
uthorities.

(b).The use of excess flux has caused
co

rro
sio

n
 o

f co
p

p
er p

ip
ew

o
rk,

leading to blue discolouration of
w

ater 
d

u
e 

to
 

h
ig

h
 

levels 
of

co
p

p
er.

Th
ere 

h
as 

b
een

 
a

confirm
ed case of lead p

oisoning
directly attributable to the illegal
use of lead based solder.

(c).
Fro

m
 

1987,
th

e 
W

ater 
Su

p
p

ly
Byelaw

s outlaw
ed the use of lead

based solders for dom
estic hot

and cold w
ater system

s.

(d).U
nder Regulations (Byelaw

s 2000
in

 Scotlan
d

),
sold

er con
tain

in
g

lead can be used,
but only on

non-drinking w
ater installations

w
here the w

ater is not required to
b

e w
holesom

e,
such as closed

circuit central heating system
s.

IN
STA

LLATIO
N

 M
ETH

O
D

A
P

P
R

O
V

ED
 B

Y
 YO

U
R

LO
C

A
L W

ATER
 SU

P
P

LIER
If 

yo
u

 
in

stall 
o

r 
u

se 
an

y 
p

lu
m

b
in

g
system

s or p
lum

b
ing fittings w

hich are
to take w

ater from
 th

e p
ub

lic w
ater

su
p

p
ly,

yo
u

 
m

u
st 

fo
llo

w
 

certain
req

uirem
ents.The req

uirem
ents are the

sam
e in England

 and
 W

ales,w
here they

are called
 th

e W
ater Su

p
p

ly (W
ater

Fittin
g

s) 
R

eg
u

latio
n

s 
1999,

as 
in

Sco
tlan

d,
w

h
ere th

ey are called
 th

e
W

ater B
yelaw

s 2000 (Scotland
).

The Regulations and
 B

yelaw
s say you

m
u

st 
co

n
n

ect 
w

ater 
fittin

g
s 

‘in
 

a
w

orkm
anlike m

anner’.
O

ne w
ay to d

o
this is to use a m

ethod
 of installation

ap
p

roved
 b

y your local w
ater sup

p
lier.

This leaflet sets out the m
ethod

 w
hich

has b
een ap

p
roved

 b
y your local w

ater
sup

p
lier for using sold

ers and
 fluxes for

connecting w
ater fittings.

If you follow
w

hat it says,you w
ill b

e m
aking joints ‘in

a w
orkm

anlike m
anner’as req

uired
 b

y
the Regulations and

 B
yelaw

s.

Th
e W

ater R
eg

u
latio

n
s 

A
d

viso
ry Sch

em
e,

U
n

it 30,Fern
 C

lo
se,

Pen
-y-Fan

 In
d

u
strial Estate,

O
akd

ale,G
w

en
t N

P
11 3EH

.

Tel:01495 248454.

Fax:01495 249234.

e-m
ail:in

fo
@

w
ras.co.u

k

W
eb

site:w
w

w
.w

ras.co.u
k

N
o.9

-04
-02

M
ay

2002

Solders 
& Fluxes
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Lead solder illegal for
drinking w

ater use

9(a).
A

p
p

ly h
eat even

ly to
 tu

b
e 

an
d

 fittin
g.

9(c).
Fo

r en
d

-feed
 fittin

g
 ad

d
 

lim
ited

 so
ld

er after h
eatin

g.

10(a).W
h

en
 co

o
l,rem

ove flu
x 

extern
al resid

u
es.

APPROVEDBYYOUR
LO

CAL
W

ATER SUPPLIER



2.Regulations
The W

ater Fittings Regulations (and
Byelaw

s 2000 in Scotland),b
an the use

of lead based solders for dom
estic hot

and
 cold

 w
ater system

s and
 other

in
stallation

s 
w

h
ere 

th
e 

w
ater 

is
required to be w

holesom
e (i.e.w

ater
to

 
b

e 
u

sed
 

fo
r 

d
rin

kin
g,

co
o

kin
g

 
o

r 
fo

o
d

 
p

ro
d

u
ctio

n
 

p
u

rp
o

ses)
(Regulation 3(2) and D

ETR G
uidance

C
lause G

2.1).

3.Enforcem
ent

W
ater suppliers have a duty to enforce

the Regulations and w
here the illegal

use of lead based solder is found,the
W

ater 
Su

p
p

lier 
w

ill 
req

u
ire 

th
e

installation to be cleared of all joints
co

n
tain

in
g

 
lead

 
so

ld
er 

at 
th

e 
installer’s cost.The installer m

ay also
face a crim

inal p
rosecution for not

com
plying w

ith the Regulations.

4.Lead
-free sold

er
(a).

Fo
r 

cap
illary 

join
tin

g
 

in
 

w
ater

system
s w

here the use of lead-
b

ased
 so

ld
er is n

o
t p

erm
itted,

join
ts sh

all b
e m

ad
e eith

er b
y

using fittings w
ith integral lead-

free solder rings or by the end-
feed

ing of lead
-free sold

er.
The

p
ackag

in
g

 
o

f 
th

e 
so

ld
er 

sh
all

indicate that the solder is lead-
free.

(b).The use of lead free solder such as
N

um
b

er 23,Tin/Cop
p

er A
lloy Soft

Solder m
ade to EN

29453,w
ith a

m
elting point of 230˚C

 to 240˚C
and suitable for m

aking end feed
cap

illary jo
in

ts,
w

ill satisfy th
e

requirem
ents of the Regulations

(Byelaw
s).

(c).W
here joints are m

ade by end-
feed

in
g

 
so

ld
er,

o
n

ly 
su

fficien
t

solder should be used to fill the
cap

illary g
ap

 aroun
d

 th
e tub

e.
A

s a guide on sm
all tubes using

sold
er w

ire,
a len

g
th

 of sold
er

ap
p

roxim
ately 

eq
u

al 
to

 
th

e
diam

eter of the tub
e should b

e
sufficient.

5.Typ
es of fluxes

(a).
Com

m
on fluxes in use today are

b
ased on either zinc chloride or

zinc am
m

onium
 chloride and are

kn
ow

n
 

as 
‘active 

flu
xes’

o
r

‘Pow
erfluxes’.Som

e fluxes contain
other active ingredients such as
am

ines.A
lthough they are neutral

at 
ro

om
 

tem
p

eratu
re,

w
h

en
h

eated
 

th
ey 

b
eco

m
e 

alkalin
e.

They are effective but the residues
are very corrosive b

oth at the joint
and w

ell aw
ay from

 it,due to the
rapid evaporation w

hen this type
of flux is heated.

(b).Fluxes have to b
e corrosive to

som
e extent to clean the copper.

‘Self-clean
in

g’
o

r 
‘acid

’
flu

xes
contain hydrochloric acid and are
g

en
erally 

m
o

re 
co

rro
sive 

th
an

conventional fluxes.They require
careful handling and should only
be used in accordance w

ith the
m

anufacturer’s instructions.

(c).
W

ater 
so

lu
b

le 
o

rg
an

ic 
flu

xes,
develop

ed over the p
ast tw

enty
years,

are 
as 

effective 
as 

acid
fluxes.H

ow
ever,they can be skin

irritants and they lack lubrication
for sliding the pipe into the fitting.

(d).Fluxes are frequently m
ixed w

ith
p

etro
leu

m
 

jelly 
(Vaselin

e 
o

r
sim

ilar) w
hich does not drain off

the w
ork p

iece so readily as liquid
fluxes.The jelly also lubricates the
joint but has the big disadvantage
that it is not readily rem

oved by
flushing w

ith cold w
ater.

6.Fluxes for use w
ith 

lead
-free sold

ers 
(a).

Fluxes designed for use w
ith lead

solder m
ay not be suitable for use

w
ith

 th
e h

ig
h

er m
eltin

g
 p

o
in

t
lead

-free 
so

ld
ers.

Th
e 

h
ig

h
er

tem
p

eratu
re 

cau
ses 

o
ld

-style
fluxes to b

urn or char b
efore the

so
ld

er 
m

elts,
leavin

g
 

carb
o

n
dep

osits in the p
ip

e w
hich can

accelerate corrosion.The change
to lead free solders requires the
use of an appropriate flux.

(b
).W

ater solub
le fluxes are p

referred
fo

r 
u

se 
w

ith
 

lead
-free 

so
ld

er
b

ecau
se 

th
ey 

are 
m

o
re 

easily
cleaned from

 p
ip

ew
ork after use

th
an

 g
rease b

ased
 flu

xes.
(See

Section 10)

(c).
Fluxes shall be used in accordance
w

ith
 

th
eir 

m
an

u
factu

rers’
instructions.

CAPILLARY JOINTING
USING SOLDERS 
AND FLUXES

7.C
leaning

(a).Th
e 

o
u

tsid
e 

o
f 

th
e 

tu
b

e 
an

d
 

th
e 

in
sid

e 
o

f 
th

e 
fittin

g
 

sh
all 

be cleaned to give bright m
etal

su
rfaces 

w
ith

o
u

t 
p

articles 
o

r
b

u
rrin

g
 

affectin
g

 
th

e 
area 

to
 

be jointed.
(Illustration)

(b
).C

leaning by use of an ab
rasive

im
p

reg
n

ated
 

nylo
n

 
sco

u
rin

g
 

p
ad

 
is 

effective 
an

d
 

w
ill 

h
elp

 
to

 
p

reven
t 

p
articles 

o
f 

steel
entering the system

.
(Illustration)

8.Fluxing and
 assem

b
ly 

(a).
O

nce cleaned the outside surface
o

f 
th

e 
tu

b
e 

sh
o

u
ld

 
b

e 
flu

xed
im

m
ediately.

(Illustration)

(b).A
pply sufficient flux to the tube

only to thinly cover the cleaned
area of the tub

e.

(c).
D

o
 n

o
t

apply flux to the fitting.
(Illustration)

(d).A
ssem

b
le 

th
e 

co
n

n
ectio

n
 

b
y

tw
isting the fitting onto the tube

to ensure an even coat of flux in
the joint.

(Illustration)

(e).
W

ip
e 

o
ff 

any 
excess 

flu
x 

an
d

 
th

e jo
in

t is read
y fo

r h
eatin

g.
(Illustration)
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7(a).
C

lean
in

g
 th

e o
u

tsid
e 

en
d

 o
f th

e tu
b

e

7(b
).Effective clean

in
g

 w
ith

 a 
n

ylo
n

 sco
u

rer

8(c).
W

R
O

N
G

ap
p

licatio
n

 o
f flu

x 
in

sid
e th

e fittin
g.

8(d
).In

sert an
d

 tw
ist to

 sp
read

 
flu

x even
ly.

8(e).
W

ip
e o

ff an
y excess flu

x.
8(a).

A
p

p
lyin

g
 flu

x to
 th

e o
u

tsid
e 

o
f th

e tu
b

e


