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Cunifer 10 is a copper-nickel-iron alloy with a small alloy
content of manganese. Compared with other copper alloys
Cunifer 10 shows excellent resistance to sea and brackish
water and combines easy fabrication with good mechanical
properties between — 100 and + 300 °C (- 150 to + 510 °F).
The minor contents of iron and manganese improve the
alloy’s mechanical properties and its resistance to corrosion
and erosion if the iron content is kept in solution by suitable
processing.

Cunifer 10 is characterised by:

@ cxcellent resistance to pitting, stress-corrosion cracking
and bio-fouling in marine environments

® cycellent resistance to erosion and impingement in
moving seawater

® very good workability and weldability

Cunifer 10 surfaces tarnish slightly in air and marine
atmospheres but do not corrode.

Designation and standards
Country Material Specification
designation ) : )
Chemical Tube and pipe Sheat Rod Stnp Wire Forgings
National composition and and
standards seamless  welded plate bar
France
AFNOR CuNilOFelMn AS51-102
Germany (ER.) W-Nr. 2.0872
CuNil0FelMn
DIN 17664 1755 86018 17670 1756 1791 17877 17673
1785 17675 1781 17670
17671 1763
17679 1782
17672
AD-Merkbilatt we/2 We/2 Wea/2 WE/R2
United Kingdom
BS CHN 102 2871 2810 2870 2874 2870
2871 2875
USA UNE CTOB00
ASTM E 111 B 467 B 122 B 122 B 122
B 395 B 543 B1T1 E 151
B 465 B 552 E 402
B 552
ASME SB 111 SB 467 5B 171
SB 395 2B B43 SE 402
SE 4686
MIL- T-16420 T-16420 C-15726 C-15728 C-15728 C-15726
T-15005
IS0 CulNilOFelMn R 429
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Chemical composition (%)

Ni* Cu Fa C Mn Zn Fb P S others
min 80 10 05
bal
max 110 18 (03 10 05 001 002 0oz 03
*Cunifer 10 with lmited content (10-11%) is available on order
Physical properties
Typical physical properties at room temperature (or as indicated),
Density 89 g/cm? 0.32 Ib/fin? Permeability usually << 105
at 20°C/68°F (RT)  higher values after annealing between
Melting range No0-1145°C 2010-2080 °F 400-750°C T50-1380 °F
Temperaturs Specific Thermal Electrical Modulus of Coefficient of
T heat conductivity resistvity elasticity thermal expansion
between
room lemperature
and T
e ¥E Jikg K B_Tu WimK Btuin pQcm  Qcirc mil EN/mm?2 WPksi 075K 10-%
Ib*°F 2 hH°F ft *F
- 128 - 200 208 i1
- 100 - 148 188 113 142 145
0 32
20 68 380 0080 45 312 180 114 135 198
a3 200 0095 339 121 191 80
100 2123 400 45 210 132 160
200 392 420 51 220 128 165
204 400 0100 401 132 186 92
300 572 425 65 230 124 170
316 600 0.101 457 140 178 95
400 52 430 71 240 117 175
427 800 0.104 503 145 164 98
500 932 460 71 250 180
538 1000 0113 554 155 10.1
600 1112 500 210 185

Physical properties are affected by the presence of nickel-iron-containing precipitates.




Cunifer” 10 -

alloy CuNi 90/10

Mechanical properties

The following mechanical properties are applicable to :
Cunifer 10 in the specified conditions and forms as well as  is subject to special enquiry.

Form Dimensions
(thickness, diameter)
mm inches
soft
Flat 03- <15 0012-< 06
products
(strip,
sheet, 15 - 60 06 - 248
bar,
plate) =60 - 120 =238 — 434
all
=127 =5
= 0021
>0021-  30s
£l
Bod, bar =10 - 100 = 3a - 4
> B fq
all
Rod <187 =5
Tube, s= 5§ T5¢ s=3%E 3 @
pipe
2 - BO@ Yea—- 20 @
£ S0@ =2 @
= 114 @ =44z @
=114 @ = 44z @
light hardened
Flat 15 - B0 08 - 2%
products
10 = ¥s
Tube, = 250 @ =10 @
pipe
= lldg =4lfz @

This table is continued on the next page.

Tensile strength
N/mm?  ksi
300 44
300 44
280 41
280 4]
215 40
260 38
280 41
280 4]
260 38
260 38
280 42
300-380 44-85
215 a0
260 38
320 48
310 45
310 45
310 43

0.2%
Yield strength
N/mm?  ksi
100 145
120 174
100 1435
105 15
105 15
100 145
105 15
105 15
80 13
105 15
105 13
a 13
200 29
240 35
240 38

Elong.
Asg

%

25

g8 8

8§ 8 8 85

]

15

15

Hardness

i

TOHEB

~ B0HB
-~ TOHB
= BOHV
10-2T RB

~ T5HB

~ TOHB

< 1I00HV

~ 100 HB

= 100 HV
R 30T 45-10

indicated size ranges. They are based upon a number of
different specifications. Material outside these size ranges

according fo

DIN 17670,
ADW&/2

DIN 17675,
ADWE/2

BS 2870, 2875

ASTME 111,
402

MIL-C-15726

DIN 1T8T2,
ADW&/2

BS 2874
ASTME 151
MIL-C-15726

DIN 17671,
ADWEG/2

BS 2871
ASTM B 111,
395, 543

MIL-T-16420

DIN 17875,
ADW6/2

BS 2870
ASTM B 466

ASTME 111
MIL-T-16420
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Forim Dimensions Tensile srength  02% Elong. Hardness according to
(thickness, diameter) Yielc!_ strength As
min inches Nfmm?  ksi Nimm?  ksi %
hard
Flat 15 - 60 05 - 23s 350 5l 250 35 14 ~ 110 HB DIN 17675,
products ADW6/2
= 5 = 318 380 55 208 30 10 MIL-C-15726
Fod, bar =230 @ = g 350 51 300 e i ~ 110 HE DIN 17672
Rod =10 @ = 3@ 415 60 260 38 10
ASTME 1581
>0 - 25 @ > 3- 1 @ 345 50 205 30 15
MIL-C-15T26
=25 - g =1 - 3 @ 215 40 105 15 30
Bar, 5 -2 10 @ Ye-= s g 380 i3] 205 30 10
plate
=10 -= 125¢ = 3s- iz 345 50 185 28 12 ASTME 151
>125- 15 ¢ > la- 3 @ 215 40 115 17 20 MIL-C-15276
=75 - 12T ¢ >3 - 5 @ 260 38 105 15 20
Fipe =114 & =4z g 315 54 310 45 - ASTM B 467
{cr strip)
Tube 430 62 - - - = 130HV  B5 2871

Table 4 — Minimum mechanical properties at room temperature.
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Some alloying addifions show a marked influence on
metal characteristics. Manganese decxidises and
desulphurises the alloy during melting and improves its

’ 10 9
”~ §
R g
U =
HE F80 T
400 =
,/ - 2
I 50
Tensile strength
o 3007
g =40 _
= 2
g ]
E Elongation, As g
{45 3’:' 7]
200 r
= 20
100 02 % Yield srength =
=
- 10 2
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o
=]
-
o
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Tron content, %

Fig. 1 — Influence of iron content in Cunifer 10 on
mechanical properties after recrystallisation.

mechanical properties and workability. Iron (up o 2% in
solid solution) improves corrosion resistance and
mechanical properties especially in flowing sea water

Siress, N/mm?

Temperature, °F

Tensile strength

02 % Yield strength

I-T0

Grain size, pm

- 40

Siress, ksi

~ 10

Elangation, %

Temperature, 3

Fig. 2 — Influence of temperature on mechanical
properties and grain sizes of 50% cold rolled

Cunifer 10, annealing time 5 mins per mm
(004 in) thickness,
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Temperature

%= F
20/50 68122
100 212
150 302
200 392
250 482
300 572

1% Yield strength in soft condition

Sheet, strip,

rod, bar,

plate 60-120 mm

Nimm?  ksi

125 181

118 17.1

114 165

109 158

104 151
a9 144

Plate 15-60 mm
(F 30)

N/mm? k=i
145 210
138 200
133 183
128 186
123 178
118 17.1

Tube and pipe
(F 29)
Nimm? ks
118 167
108 157
108 1582
102 148
98 142
a3 135

02% Yield strength in condition

light hardened
Sheet and plate
(F 32)

N/mm? k=i
200 290
190 216
185 268
175 254
170 247
165 2349

Table 5 — Minimum shori-ime properties of Cunifer 10 products at elevated temperatures
according to AD-Merkblatt W 6/2.

Temperature

Bl °F
20/50 68/122
100 212
150 302
200 382
250 482
300 512

1% Yield strength in soft condition

Sheet, strip,

rod, bar

plate 60120 mm

N/mm® ksi
83 120
iz} 115
16 110
T3 105
69 100

(66) 62

(8.6) 80

Plate 15-60 mm

N/mm?  ksi
o7 14.1
92 133
89 129
85 123
82 119

(1462 (101} 80

Tube and pipe

N/mm? ks
17 112
12 104
0 102
68 88
&5 94
62 80

hard

Sheet, plate, bar
(F 28)

N/mm? ksi
250 365
235 341
225 326
220 319
210 305
208 207

0.2% Yield strenagth in condition

light hardened
Sheet and plate
N/mm? ksi
133 193
127 184
123 178
117 170
a3 120

(1962 (107) 80
Table 6 — Maximum allowable stress values of Cunifer 10 at elevated temperatures and times 10° hrs

according to AD-Merkblatt W 6/ 2. Values in parentheses match with 104

Temperature
oG o
38 100
a3 200
145 300
204 400
260 S00
316 600

SB-466
Seamless
tube and pipe
N/mm? k=i
60 BT
51 83
54 .8
52 18
50 1.3
4] 60

SB-543/487
Seam-welded
tube and pipe
Nimm? ksl
54 85
56 gl
52 16
80 12
43 6.3
30 43

SE 171

Sheet and plate

N/mm? ks
2] 100
B8 85
62 80
83 &5
85 80
41 60

SB 402

Sheet and plate

N/mm? ksi
10 101
66 85
52 a0
54 85
85 80
41 60

Table 7 — Maximum allowable design-stress values of Cunifer 10 at elevated temperatures
according to ASME Section VII-Division, Thl. UNF-23.2.

hard
Sheet, plate, bar
N/mm?  ksi
167 2432
151 228
150 218
147 213
a3 120

(14)62 (10T) 80

5B 111/385

Tube and pipe

Nimm? ks
89 100
56 95
62 a0
59 B85
55 80
41 GO
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Metallurgical structure

Copper and nickel have the same crystallograhic struc-
ture and there is litfle difference in their atomic diameters
and lattice constants. Copper and nickel are thus mutually
soluble in all proportions in the liquid and solid states.

The =olubility of iron in Cunifer 10 is temperature
dependent This may lead to Ni-Fe enriched precipitates.

Corrosion resistance

Copper-nickel alloys belong to the group of copper
materials with highest corrosion resistance. They are, for
example, resistant to dilute, non-oxidising acids, saline
solutions, organic acids, hydrofluoric acid, and dry gases
such as oxygen, chlorine, hydrogen chloride, sulphur
dioxide and carbon dicxide,

Cunifer 10 is resistant to stress-comosion cracking in sea
water and brackish water and also to corrosion fatigue and
marine biofouling. Water velocity should be not less than
0.7 m/s (28 in/s) to avoid comrosion due to deposited foreign
material In order to prevent ercsion and impingement
attack, the maximum velocity should be, for piping

less than 50 mm (2 in} ID, 25 m/s (100 in/s);
and for piping
more than 50 mm (2 in} 1D, 3.5 m/s (138 in/s).

Cunifer 10 is resistant to dry NHz gas as well as to dry

H28S gas. In damper atmospheres, NH; and/or HzS contents
cause corrosive attack In dilute solutions of NH4OH in
water, Cunifer 10 is resistant to stress-corrogion cracking.
The NH4CH level should not exceed 50 ppm at ambient
temperature. Hydrogen sulphide also increases the corre-
glon rate in agueous media

Cunifer 10 is not resistant to oxidising media, 1.e. Fe (1II)-
chioride and hypochlorite solutions.

Velocity of flow, fi's
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Fig. 3 — Abrasion of Cunifer 10 (mm/a - in/year) in
appr. 10 °C (230 °T) seawater, pH ~ T dependent
on oxygen content and flow velocity.

Applications

Cunifer 10 finds extensive application due to its very
good resistance o corrosion in sea and brackish water
It is particularly popular for

@® construction elements in the shipbuilding industry

@ offshore, sheathing of platform legs and cross-members
@ power generation

@ zcawater desalination units

® heat-exchangey condensers, preheaters and
evaporators

@ scawater cooling systems and cooling pipes,
tank-heating coils

@ bilge and ballast systems
@ hydraulic lines
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Fabrication and heat treatment

Cunifer 10 is easily hot and cold formed, machined and
joined. Cold working is to be preferred.

Heating
It is very important that the workpiece be clean and free
from any contaminant before and during heating.

Cunifer 10 may become embrittled if heated in the
presence of contaminants such as sulphur, phosphorus, lead
and other low-meling-point metals. Sources of contamina-
tion include marking and temperature-indicaiing paints and
crayons, lubricating grease and fluids, and fuels Fuels
must be low in sulphur; e.g. natural and liquefied petroleum
gases should contain less than 01% by mass and town gas
0.25 g/m® maximum of sulphur. Fuel oils containing no
more than 05% by mass of sulphur are satisfactory,

The furnace atmosphere should be neutral to slightly
reducing and must not fluctuate between oxidising and
reducing. Flame impingement on the metal must be
avoided. Oxidising atmosphere cause surface scaling.

Hot working

Cunifer 10 may be hot-worked in the range 950 to 800 °C
(1750 to 1500 °F). Hot bending is carried out at about 750°C
(1380 °F). Air cooling is satisfactory.

HAnnealing after hot working is not necessary.

For hot worling, material may be charged into the furnace
at maximum working temperature.

Cold working
Cold working should be carried out on annealed material.

When cold working is performed, interstage annealing may
become necessary if the cold forming rate is higher than
about 50 %,

Tubes should be bent by means of bending machines,
At nominal diameters of 80 mm and less, a2 fube bend of
1 = 2d can e ocbtained. The use of elbows and other
fittings is recommended to reduce prefabrication and
installation times.

Heat treatment

Recrystallisation annealing is carmied out in the temperature
range 750 - 800 °C (1380 - 1470 °F), soacking for 3t0 5
minutes per mm (004 in) of thickness.

Stress relieving at 250 - 500 °C (480 - 530 °F) is seldom
used, because Cunifer 10 is not susceptible o stress
cracking either in the soft or in the cold work-hardened
condition.

During any heafing operation the precautions outlined
earlier regarding cleanliness must be observed.

Temperature, °F
BOO 1000 1200 1400
1 | | 1
140
1204
o o
g
£ 100-
o
e
T
=
=
(e}
m_
i ~ 20 &
~15 E
=
50+ ~10 8
g
T T T T 1
400 500 G500 T00 800

Temperature, °C

Fig. 4 — Softening effect on 50% cold rolled Cunifer 10
sheets as a function of iron content and tempera-
ure,
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Descaling

Oxides of Cunifer 10 and discoloration adjacent to welds,
are more adherent than on stainless steels. Grinding with
very fine abrasive belts or discs is recommendead.

Befare pickling in a mixture of 10 - 15% sulphuric acid with
2% sodium nitrate or bichromate, oxides can be broken
up by grit-blasting.

After pickling, components must be rinsed in water
(if possible 2% ammoniacal water), then dried in (hot) air

Machining

Due to its high ductility machining of Cunifer 10 in the soft
condition is difficult. Long turnings are produced and the
surface quality may be poor.

Low cutting speeds, carbide-fipped tools and excellent
cooling emulsion or sulphurous drilling oil are recom-
mended.

The usual depth of cut during roughing is 2-3 mm
(0.08-0.12 in) at cutting speeds of approx. 200 m/min

{600 ft/min) using tungsten carbides. Finishing is carried out
at up to 0.8 mm (0,03 in) depth and speeds up to 350 m/min
(1000 ft/min).

Joining

Cunifer 10 can be welded by all conventionsl processes,
including gas tungsten-arc (GTAW/TIG) gas metal-arc
(GMAW/MIG) and shielded metal-arc welding (SMAW/
MMA).

Prior to welding, material should be in the annealed condi-
tion, clean and free from scale, greass, marking paints eto.
A zone approximately 25 mm (] in) wide on each side of
the joint should be ground to bright metal.

Liow heat input is necessary. Interpass temperature should
not exceed 120 °C (250 °F).

Meither pre- nor post-weld heat freatment is required.

The following welding products are recommended:

GTAW/CGMAW Cunifer STO30 W-Nr 20837
5G-CuNi30Fe
AWSA 5.7 ERCulM

W-Nr 20838
EL-CuNi30Mn
AWSA ST ECulNi

SMAW

For optimum corrosion resistance argon-arc welding (Le.
GTAW) is preferred. In special cases, coated elecirodes
can be applisd

Dnrring the welding of Cunifer 10 with Cunifer 30 (SMAW),
thermoeleciric effects may resuli in arc deflection

Brazing

Brazing (silver-alloy hard soldering) is recommended, for
pipes and fittings up to 50 mm (2 in) diameter. It should be
carried out only where the parts to be joined are closely
mated at thelr contact surfaces, to assure capillary action
Maxamum brazing gap should be 0.2 mm (0008 in). Only
high-zilver filler metals are recommended, to minimise
selective corrosion risks.

Well proven brazing materials are

I-Ag 60 CdN: DIN 8513 W-Nr. 25160,
UNSPOI5 AWS A S8BAG-3

L-Ag 55 5n DIN 8513 W-Nr. 25159,
UNSPO7563 AWS A SB8BBAg-T

together with flux

F-5H1 DIN 8511
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Availability

Cunifer 10 is available in the following stendard mill
product forms.

Sheet and plate

(for cut-te-length availability, refer to strip)

Conditions:

hot or cold rolled (hr, cr),
as rolled or annealed,

pickled or ground

Thickness
mm

20

I

40
40

v,

I

1010

inches

Qo8
=018
=016
=040

*oiher sizes subject 1o special enquiry

< 40
< 100
= 100
< 500

< Q16
<3z
<040

B

CI

=4

hr

Widih*
mm

2500
2500
2500
2500

inches
100
100
100
100

== depending on plece weight (max 2500 kg)

Length*

6100

6200+

240
245
245
245

Disc and ring
Conditions:

hot rolled or forged,
as formed or annealad
pickled

Product Weight
kg

Disc = 2000
Ring = 2000

b

Disc < 4400
Ring < 4400

Thickness OQD*

4 =30 = 2500
4 -30 = 2500

inches inches
0l6=114 = 100
016-1144 = 100

*pthar sizes subject to special enguiry

Rod and bar
Conditions:

forged, rolled, drawn,
as formed or annealed,

pickled, machined, pesled or ground

Product forged* rolled*
T mim
round d 25-220 8- 18
square a 25-200 - 200
flat 40- 80 5- B0
axb ¥ 200-600 z 120-1000
hexagonal s 25- 80 15- 40
inghes inches
round d 1 -8 032- 3
sopuare a 1 -8 0z28- 8
flat 15/s— 348 020- 2
axh 8 -24 ¥ 5 -40

hexagonal s 1 - 3 060- 154

*piher sizes subject to special enquiry

Forgings

ID

on request

inches

on request

drawn®

10-75
12-40

10-20
X 30-80

12-60

inches
004-3
Lz =158

0.40-080
x 1W4-3Vs

Uz —23/s

Shapes other than discs, rings, rod and bar are subject to

special enguiry.
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Strip*
Conditions:
annealed and pickled or
bright annealed**
Thickness Width CoillD
ITIm mimn Imm
010 =025 4-300 J00 400
>025 <080 5-100 300 400
= 100-635 400 500
=060 =10 8-100 300 400
> 100-635 400 500
=100 =180 15-100 300 400
> 100-635 400 500
=160 =200 25— 50 400
> B0-635 400 500
=200 <280 25-300 400 500
= 300-635
=280 -30 100-835
inches inches inches
Q004 = 0010 016-12 12 16
0010 = 0024 020- 4 12 16
> 4 =35 16 20
>0024 <0040 032- 4 12 16
= 4 -Z5 16 20
=0040 = 00863 060- 4 12 16
= 4 =25 16 20
>0063 < 0080 1 -2 18
> 2 =25 6 20
=>0080 =010 1 -12 16 20
>128 =25
=010 - 012 4 =25

*cut-to-length svalable in lengths om 500 to 3000 mm (20 1o 120 in)
**maximum thickness 30 mm (ain)

Wire

Condifions:

bright drawn, bright annealed

Dimensions;

0.1 - 12 mm (0004 -1z in) diameter

in coils, pail-packs, or on spools and spiders.

Rods 3.0-127 mm up to 4 m in length (&-Ye inup w13 1t),

g§888 & 8 8

6

24
24

24

Welding filler metals

Suitable welding rods, wire, wire elecrodes and electrode
core wire are available in standard sizes.

Seamless tube and pipe
Conditions:

cold finished,

annealed or temper annsaled,
cold drawn (hard)

Cutside diameter 10- 419 mm 040-161/2 in,
Wall thickness 1- 15 mm 004- 060 in.
Length max 26 m* 85 fix

*depending on mbe zize

Seam-welded pipe (from sheet and plate|
Clonditions:
as seam-welded or annealed

Outside diameter 358-1620 mm 144/2-633/2 in.
Wall thickness 3- 20 mm 0.12- 080 in
Length max 175 m* 57 i+

*depending on fube gize

Condenser tube

Conditions:

cold finished,

annealed or temper annealed

Cutside diameter 10— 50 mm 040- 2 In
Wall thickness - 5 mm 004- 020 in
Length max 26 m* a5 fi*

*depending on tube size

U-bent tube (hairpins) can be supplied with various bend
radii.

Fittings and flanges

Butt welding and brazing type are available to maich the
size range of the tube and pipe programme.

Wi pesanve the nght io make alterations, especilly where necessitated by
technical developments or changes in availablity.

The information contained in this data sheet, which in any case provides no
guarantes of particular characteristics, has bean compiled 1o the best of our
knowledge but is given without any obligation on our part

Chur Hakility is determined solely by the individual contract terms, in particular by
our general conditions of sale

This usswe supersedes data shest no. 3001, editon I0/1588.

Edifion January 1991 Please ask for the latest edition of this data sheet
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