04 APR 2006 ALUMINIUM ALLOY FOR MAKING FIN STOCK MATERIAL. FIELD OF THE
INVENTION 5 The invention relates to an aluminium alloy for making fin stock material. Fi I?t lﬁ 2006
material is used in heat exchanger devices. The fin stock material is used for making for instance
corrugated fins, by which the heat from the heat exchanger must be removed. Furthermore, the
invention relates to fin stock material made from the aluminium alloy according to the invention, and to
a brazed heat exthdMNENIAIM A FARYMBOROMAKINSG . NId¥ w1 € CiKe MAHERI Adlates to a method
of producing the fin stock alloy and the brazed heat exchanger. DESCRIPTION OF TIC RELATED
ART In the prior art, aluminium alloys are used for fins in heat exchanger applications 15 because of
their desirable combination of strength, weight, thermal conductivity, brazeability, corrosion resistance

and formability, He ﬁ_ﬂg f gluminium can be fabricated by stacking aluminium alloy
sheets, whi&fﬁ%‘a@e%ééi WM sired configuration, to form fluid passageways or tubes, and
by secwying alumigiumaieisfinehesyvecinthtiid g Ba VaMa Ry hraginek Thaaiumigiym alloy
sheets used to make the fluid passageways and/or the aluminium alloy used for the fins are provided

with a low rfieRindgneisd dye rusodei bdsatrrrelangssfigvicafioy keatinspests matet fingsed fenieved by
melting the glagddingqriileruatenial AtdReisbesyS SN BriR IRl e @R '@z ngRGhar typically

vacuum brazing or controlled atmosphere brazing is 25 used. To improve the corrosion resistance of
the fluid padzatrmeyed fiFuribesngie atke irentignceiatescie dirostishiowityrim cursdé dsemdbie) relative
tothe fuld_RRESAENIIY ARG IDIDTRVINGA LR 163 DrRed Al fBHP davifpexample
of an aluminium alloy for ntaking fin material is given in International patent application no. WO
01/36697. This atlagehafstie d8ibywivigred@arpthpositemtion wekigisttperceeth®i Of pratigcivmtbe? - 1.2

fin stock alloy and the brazed heat exchanger.

DESCRIPTION OF THE RELATED ART
In the prior art, aluminium alloys are used for fins in heat exchanger applications
15 because of their desirable combination of strength, weight, thermal conductivity,
brazeability, corrosion resistance and formability.

Heat exchangers from aluminium can be fabricated by stacking aluminium alloy
sheets, which have been formed to a desired configuration, to form fluid
passageways or tubes, and by securing aluminium alloy fins between the fluid

20  passageways by brazing. The aluminium alloy sheets used to make the fluid
passageways and/or the aluminium alloy used for the fins are provided with a low
melting clad layer. The bonding between the alloy clad sheets and the fins is
achieved by melting the cladding or filler material of the sheets and/or fin material.
As a brazing method, typically vacuum brazing or controlled atmosphere brazing is

25 used. To improve the corrosion resistance of the fluid passageways, fin materials are
used which are electrochemically anodic (less noble) relative to the fluid
passageways material, so that this fin material has a sacrificial anode effect.

An example of an aluminium alloy for making fin material is given in
International patent application no. WO 01/36697. This alloy has the following

30 composition, in weight percent:

Si 0.7-12

Mn 0.7-1.2

Mg up to 0.35



Mg up to 0.350 4 APR 2006 -2 Fe upto 0.8 Znupto 3.0 Niupto 1.5 Cuupto 0.55Tiupto 0.20 In
up to 0.20 Zrupto 0.25 V upto 0.25 Cr up to 0.25 10 others up to 0.05 each, and up to O.&Sé@t%ﬁg.
Al balance. This disclosed alloy is said to have an improved post-braze 0.2%-yield streng{]n (a(ll\
referred to as 0.2%-offset proof stress or 0.2% PS) over conventional alloys for the same application.
15 SUMMARY OF THE INVENTION It is an object & the present invention to provide an aluminium
alloy for making_fin stock material which can be used for heat exchangers, and which has an
improved therm&# c&ﬁé&&i@ity. 20 It is another object of the invention to provide such an aluminium
alloy, which haszg sfrepgthgvhich is at least as good as the strength of conventional aluminium alloys
for making fin stock material. It is still another object of the invention to provide such an aluminium
alloy, which has¥a ceprissibA potential which is at least as negative as the corrosion potential 25 of
conventional al 'n'“g‘q s for making fin stock material. In one aspect of the invention one or more
of these objects are reached with an aluminium alloy for making fin stock material, having the

composition in ilgighip to 0.20
In upto0.20
Zr upto 0.25
V upto0.25
Cr upto0.25
10 others up to 0.05 each, and up to 0.15 in total.
Al balance.
This disclosed alloy is said to have an improved post-braze 0.2%-yield strength (also

referred to as 0.2%-offset proof stress or 0.2% PS) over conventional alloys for the

same application.

15
SUMMARY OF THE INVENTION
It is an object of the present invention to provide an aluminium alloy for making
fin stock material which can be used for heat exchangers, and which has an improved
thermal conductivity.
20 It is another object of the invention to provide such an aluminium alloy, which

has a strength which is at least as good as the strength of conventional aluminium
alloys for making fin stock material.

It is still another object of the invention to provide such an aluminium alloy,
which has a corrosion potential which is at least as negative as the corrosion potential

25  of conventional aluminium alloys for making fin stock material.

In one aspect of the invention one or more of these objects are reached with an
aluminium alloy for making fin stock material, having the composition in weight
percent: |

Si 1.2

IA

30 Mn < 0.05
0.05
2.0

Mg

IA

Fe

IA



percent: Si<_ 1.2 30 Mn <_0.05 Mg 0.05 Fe<_2.004 APR 2006 -3 0.55Ni<_1.5 0.05_ <Cu_1.0
0.5<Zn<__4.0and/or0.15Sn<_2.0and/or 0.01 <In<_0.5V<_0.40 and/or Ti <0.01 and/or Cr
<0.01 and/or Zr <0.01 5 other elements up to 0.05 each, up to 0.15 in total Al balance. f pisypRig@ium
alloy has a very good thermal conductivity, thereby improving the heat exchange properties of the fins
made from this aluminium alloy . Moreover, this aldminium alloy has satisfactory mechanical
properties in the post-brazed 10 condition, such as tensile strength and corrosion potential. Although
this aluminium gjlgydsgprmeagily intended as fin stock material for heat exchangers, it may be used for
other parts of heat exchange units, such as tube plate, or other uses. The heat exchanger market,
particularly in the.@utekiotivé. ihdustry, requires a 15 balance of properties for fin stock alloys, which

includes stringt@| 550%](:%/@/ @Tht §abl Cgé}ra[g&ﬁcorI}g"??‘r;gpotentialdIf onﬁ of these]ct
properties shouldbg “thpr n as good as they are, often
many of the allgylog alemeNE: iy S FOMBRY 9N ot LRI 3198slg relation to each other. In the

present case, it is the merit of the invention that has been seen that the 20 conductivity of the alloy
could b improvetidne eseasasingtoHe Gotiab bohytiondr $hie talldy through carefully selecting the content
of certain alloyin %Ielments This has resulted in the following limitations of the alloying elements in
the aluminium allo a&ordlng to the present invention. All percentages are by weight.

ThlS aluminium alloy has a very good thermal conductivity, thereby improving

the heat exchange properties of the fins made from this aluminium alloy . Moreover,
this aluminium alloy has satisfactory mechanical properties in the post-brazed
10  condition, such as tensile strength and corrosion potential.

Although this aluminium alloy is primarily intended as fin stock material for
heat exchangers, it may be used for other parts of heat exchange units, such as tube
plate, or other uses.

The heat exchanger market, particularly in the automotive industry, requires a

15 balance of properties for fin stock alloys, which includes strength, conductivity,
formability, brazeability and corrosion potential. If one of these properties should be
improved where the other properties must remain as good as they are, often many of
the alloying elements in the composition must be changed in relation to each other.

In the present case, it is the merit of the invention that has been seen that the

20  conductivity of the alloy could be improved by decreasing the solid solution in the
alloy through carefully selecting the content of certain alloying elements. This has
resulted in the following limitations of the alloying elements in the aluminium alloy
according to the present invention. All percentages are by weight.

Si is an important alloying element in the alloy according to the invention; it is

25  expected that Si improves the strength of the alloy by solid solution hardening and
precipitation hardening. Because the solid solution in the alloy should be as low as
possible for the required conductivity, the amount of Si should not be higher than 1.2
%. When the amount of Si is higher, too much Si will remain in solid solution,
resulting in a lower conductivity. A more preferred range for Si is 0.4 to 0.8 %.

30  Within this range the required combination of strength and conductivity is reached

best.



Si is an important alloying element in the alloy according to the invention; it is 25 expected that Si
improves the strength of the alloy by solid solution hardening and precipitation hardening. Because
the solid solution in the alloy should be as low as possible for the required conductivity,kHe &PRo2A6 of
Si should not be higher than 1.2 %. When the amount of Si is higher, too much Si will remain in solid
solution, resulting in a lower conductivity. A more‘&éferred range for Siis 0.4 to 0.8 %. 30 Within this
range the required combination of strength and conductivity is reached best. 0 4 APR 2006 -4 Mn is
an important alld§ihts areiFRATIRGHIRANS RiFaRBY nfepMYERIRNAh oYk fenanalanavii isedimally

added for StRgHA. RN SsalRRARGRRANA RINIRUANIRINAAR ALAONENE RIER! HEASH S0 a Lo

reduce the amount of solid solution in the "alloy. Preterably Mn <_0.03 %, and more preferably Mn <_
0.01 %, thetebWMmprokimg 15 kieptcagmsilotivisy as muctuas plussibleu ofhsalidisel ieabsetht Mg

increases the str of the alloy significantly, but has a detrimen ffect, on controlled atmosphere
brazeabilitya@@ga?%%yﬁr?é}:ﬁm %h ;ﬁg% \’Aﬁfh&tﬁgﬁ?&%ﬁ?ﬂ% ) I90<r tﬁbﬁ@ﬁ%ﬁrm W%%ﬂ?@nt has a
maximym %@-Qén%c@mk?&fﬁ{ﬁéﬂhé\ﬁ@sﬁb&%ﬂ/%@QIEGCH@ ayedgrably Mg <_ 0.01%, to keep the Mg
content as low as 10 possible. Mg may also be absent. Fe is an alloying element that is present in all

known aluminiuM&iegreasss theasfienetb o dBe BHpesignifigantly idutippe scdeto mamapedispitates with
Al, Niiand &, Thgsoidsaiiphelfd 6 AldaiRcHereie 9V dhaseiBrenfem AR URETsQy IMProve

the strength without compromising the conductivity. Preferably Fe is in the 15 range of 0.3 % to 1.6 %,
and more predtezply Fottibisaiegeonfber Mg teontgrivhan samexireashod Préfefre dndrerademabihout

compromisi tgﬂﬁ%%b%%n%f% alrset? e[r)ggfg% gt\?sirararlq%{)e ttgl% ggs#—bge&ge %E)re{é%hagflmg a51’;1lloy. Like

Fe, the solidsorl of xtreme thérefore, NI'C eu 0 improve tHe strength
withoypcomyaibising iha soadoivilysddowever, when the Ni content is > 20 2 %, the formability

becomes oo lO\lIJVé Ii\lsi Enpe[lelfoe)lq?lgl% eglelgr?tnhigttihseprr%ggnet (1)1f1 o;lloi?nown aluminium alloys. Fe is

added for post-braze strength. It is supposed to form precipitates with Al, Ni and Si.

The solid solubility of Fe in Al is extremely low; therefore, Fe can be used to

improve the strength without compromising the conductivity. Preferably Fe is in the

15 range of 0.3 % to 1.6 %, and more preferably in the range of 0.7 % to 1.3 %, so as to
reach a preferred strength without compromising the formability.

Ni is also present to improve the post-braze strength of the alloy. Like Fe, the
solid solubility of Ni in Al is extremely low; therefore, Ni can be used to improve the
strength without compromising the conductivity. However, when the Ni content is >

20 2 %, the formability becomes too low. Ni is preferably present in the range of of 0.8
to 1.2 % because in this range the best combination of strength and formability is
found.

Cu is present in the alloy according to the invention to improve the post-braze
strength of the alloy. The amount of Cu is preferably restricted to the range of 0.1 %

25 to 0.8 %, and more preferably to the range of 0.1 % to 0.6 %, so as to reach the
required strength. However, Cu is believed to increase the corrosion potential of the
alloy, whereas the corrosion potential should be low to allow the fin material to act
as a sacrificial anode. For this reason, at least one of the elements Zn, Sn or In should
be present.

30 Zn, Sn or In, or a combination of these three elements, are present to counteract

the effect of Cu on the corrosion potential of the alloy. The amount of these elements

must therefore be higher than zero, taking into account the stronger effect of Sn and



to 1.2 % because in this range the best combination of strength and formability is found. Cu is present
in the alloy according to the invention to improve the post-braze strength of the alloy. Thg amount of
Cu is preferably restricted to the range of 0.1 % 25 to 0.8 %, and more preferably to the sahg%pgf@%
% to 0.6 %, so as to reach the required strength. However, Cu is believed to increase the corrosion
potential of the alloy, whereas the corrosion potential should be low to allow the fin material to act as
a sacrificial anode. For this reason, at least one of the elements Zn, So or In should be present. 30 Zn,

Sn or In, or a comhjnation of these threg elements, are present.to coupteract. the effect of Cu on the
Cﬁg}l?giﬁeasa 8m re(tihto %1‘1. %nh;etﬁlélbunﬁs OFil'tl El’l anff#:n Hpul %oﬁg%%}glﬁer

. [+ S
corrosion pof’é)n Y. e amounto se elements “must therefore Ig an zero,

taking into ahenucHseasirandahefteoicopSreaitdydZARRiV O -negpecially % as Bopanatidp Zn. The
amounts of Zn, Sn and In should not be higbher thf[? necessary and therefore preferab‘ly Znisin the
range of 1.0°%'%!3. B8 aMAGH 8d iit e rdhGBLPO™E 8% 1B 110 FPERALAR ishithE Pande of 0.01 %

to 0.05 PrefgeablybNbnfNzs N eseiadBhZALahbR (parly) replacrribiysanaddiomin. 5 Ti, V, Crand

Zr are to be avoided as much as possible, because they have a negatlve effect on the conductivity of
the allo¥. Preferdbly tHesatdehictts rdbhantidelons mudcns PasEllsedieerttiat BIE¥IBAYEMS present

in the alumiplyiy; ae. HeiiERRl éBJHl‘?ctFﬂFWHP?P(&%I%}PP@F&Xbﬁp@ﬂé%péigﬂ?&&”ﬂérﬁm”a"y

added elemerits should 10 therefore be as’low as possible, the intentionally added elements being
added in sd0far Fseiedy are needed to reach the desired properties. In a second aspect of the

fenton et RSB RO IARIATINE T AWM USRI,
preferably atdedistt2@ 350 Srenal 5y YB A ShpArtiesd medividyeatioreiéythddetb deif@S shgokld and a
condugiivity,of JIre Haah 30wt SRs it AP 30328 HerohEMINE dfled in so
far as they are needed to reach the desired properties.
In a second aspect of the invention there is provided fin stock material made
from the aluminium alloy as specified above, wherein the fin stock material has a
post-braze conductivity of at least 26 MS/m (45 % IACS), and preferably at least 29
15 MS/m (50 % IACS). A conductivity of more than 45 % IACS is good and a
conductivity of more than 50 % IACS is very good in comparison to conventional fin
stock material for heat exchangers.
Preferably, the fin stock material has a corrosion potential between -750 mV and
-950 mV versus SCE (ASTM G69), more preferably between -750 mV and -850 mV
20  according to SCE (ASTM G69). The indication SCE means that the voltage in mV
has been measured in relation to a saturated calomel electrode. These values for the
corrosion potential give a good sacrificial anode effect when this fin stock material is
used in heat exchangers.
According to a preferred embodiment the fin stock material has a post braze
25 UTS (Ultimate Tensile Strength) between 135 and 155 MPa, and/or a 0.2% PS > 50
MPa. This strength is sufficiently high for normal use of fin stock material.
According to a third aspect of the invention, there is provided a brazed heat
exchanger having fins made of an aluminium alloy according the first aspect of the

invention, or having fins made of fin stock material according to the second aspect of

30 the invention.



stock material for heat exchangers. Preferably, the fin stock material has a corrosion potential between
-750 mV and -950 mV versus SCE (ASTM G69), more preferably between -750 mV an(i-850 mV 20
according to SCE (ASTM G69). The indication SCE means that the voltage in mV has b én HBadliked
in relation to a saturated calomel electrode. These values for the corrosion potential give a good
sacrificial anode effect when this fin stock materiatié -used in heat exchangers. According to a
preferred embodiment the fin stock material has a post braze 25 LJTS (Ultimate Tensile Strength)
between 135 arid 155 MPa, and/or a 0.2% PS > 50 Wa. This strength is sufficiently high for normal
use of fin stock material. According to a third aspect of the invention, there is provided a brazed heat
exchanger m&w&%ade of an aluminium alloy according the first aspect of the invention, or
having fins madegf finsigkaatRyal REEArdRK i ihgiaeaP e arPeek Afi B tRe ANUARHAWG 4 APR
2006 -6 EXAMPLES The aluminium alloy and fin stock material in accordance with the invention will
now be illustrate By ngipditativenaimidatys aedigeraRarmiis B mples iaboratory scale nine alloys
nave baen cast whhopitERIPICAeR k2 8005 FRTRRIRRIRQ el AR RIS (ndugtrial scale
DC-casting. These alloys are manufactured oh a laboratory scale, but the aluminium alloy Iin
accordancemitge tiisjrarebléote cohidiéi eationifeatesraviodustrinlcisiddDEalstimgnd hrasalstaindard

industrial scale DC;epsing. #0d sonpouR AN asting methiods, fallowed by, 40 g and/or cold
rolling. The chemical compositions ot the nine alloy examples are given in table 1, some  relevant
properties aftés nazingpairatatio mareuicandd tablen? inkalsleidl. Shemisalgormpositictanidard%, of the
aluminium aloys tested, e pelane, 15.% A AN IMpUes, SloySIMIMARENIG Z TV
10 hot and/or cold rolling.
The chemical compositions of the nine alloy examples are given in table 1, some

relevant properties after brazing simulation are given in table 2.

Table 1. Chemical composition, in wt%, of the aluminium alloys tested, the balance

15  is aluminium and impurities.

alloy | Si Mn Mg Fe Ni Cu Zn Ti Zr A\

1 0.70 | <0.01 ] 001 | 1.05 | 094 | 0.15 | 1.52 | <0.01 | <0.01 | <0.01
0.70 | <0.01 | <0.01 | 0.87 | 0.99 { 0.30 | 1.99 | <0.01 | <0.01 | <0.01
0.48 | <0.01 | <0.01 | 092 | 1.05 | 0.50 | 2.50 | <0.01 | <0.01 | <0.01
049 | 0.16 | 0.01 [ 090 | 1.02 | 0.31 | 1.99 | <0.01 | <0.01 | <0.01
0.78 | 0.26 | <0.01 [ 0.76 | 0.66 | 0.51 | 0.51 | 0.03 | <0.01 | <0.01
0.78 | 096 | <0.01 | 0.76 | 0.73 | 0.25 | 1.01 | 0.03 | 0.106 | <0.01
076 | 097 | 0.11 | 029 | 0.71 | 0.25 | 0.20 | 0.13 | <0.01 | <0.01
079 | 099 | <001 | 031 | 0.71 | 0.25 | 149 | 0.03 | <0.01 |} 0.15
1.07 { 092 | 021 | 031 | 049 | 0.25 | 0.20 | 0.02 | <0.01 | <0.01

O oo Q| & v | W] N




10.70<0.010.011.050.940.151.52<0.01<0.01<0.01
20.70<0.01<0.010.870.990.301.99<0.01<0.01<0.01
30.48<0.01<0.010.921.050.502.50<0.01<0.01<0.01 40.490.160.010.901.020.311.99<0.08<0 AR @04
50.780.26<0.010.760.660.510.510.03<0.01<0.01 60.780.96<0.010.760.730.251.010.030.106<0.01
70.760.970.110.290.710.250.200.13<0.01<0.01 86.790.99<0.010.310.710.251.490.03<0.010.15
91.070.920.210.310.490.250.200.02<0.01<0.01 0 4 APR 2006 -7 Table2. Properties after simulated

brazing cyqsg}% )ggiodi% Hé"&tgpgfﬂﬂpﬂeﬂ t’@%'ﬁ?% 0.2% PS [%IACS][mV SCE][MPa][MPa]
149.3-7831 7914359 346.0-7/861495 3 2-77813454 542.8-73214256 642.3-77015670

740.5-748 15000 BIDRULHIVEO] 943r36§ﬂiﬁﬂ)ﬁ91ﬁhb njne dlﬁﬁfE&t cheristied%Pspecified in table
1 were cgst and sa ‘ngti es with a E)chﬁnsi%% 80 m ereafter pre to ajtemperature
below 5 540C, the altd§ nat hom ubsequentl t}olled at a teMpBtature below
540C and colgd rofled t04@_tjn|ckness of 0.15 rygm. After inter anneghng, the 53

2 514 =779 143 59

3 46.0 -786 149 57

4 43.2 -778 134 54

5 42.8 -732 142 56

6 42.3 -770 156 70

7 40.5 -748 166 76

8 36.6 -805 154 67

9 43.3 =747 161 69

The nine different chemistries as specified in table 1 were cast and sawn to
pieces with a thickness of 80 mm, and thereafter preheated to a temperature below
5  540°C, the alloys were not homogenised. Subsequently hot rolled at a temperature
below 540°C and cold rolled to a thickness of 0.15 mm. After inter annealing, the
pieces were cold rolled to a thickness of 0.1 mm.
In the alloys 1 to 4 of table 1, no Ti, V, Cr or Zr is present. The Zn present in the
alloys can be (partly) replaced by Sn and/or In, as is known in the art.

10 As can be seen, the alloys 4 to 9 are comparative examples that do not fit in the
alloy ranges according to the invention. The amount of Mn is too high. In alloys 6.7
and 8 additions of Zr, Ti and V, respectively, are also present. Despite the fact that
the Mn level of alloys 4 and 5 is increased as compared to alloys 1, 2 and 3, the
strength is not significantly increased. This is attributed to the decrease in Ni. Alloys

15 6,7 and 8 show that with the Ni level of alloys 4 and 5 high strength can be reached
when Zr, Ti or V additions are present. However, due to the additions of Mn, Zr, Ti
or Vin the alloys 4 to 9, the conductivity of these alloys is comparatively low.

The three alloys 1, 2 and 3 having a composition according to the invention
clearly have a high conductivity, a sufficiently high strength and a corrosion potential

20  within the required range to get the sacrificial anode effect.



pieces were cold rolled to a thickness of 0.1 mm. In the alloys 1 to 4 of table 1, no Ti, V, Cr or Zr is
present. The Zn present in the alloys can be (partly) replaced by So and/or In, as is known in the art.
10 As can be seen, the alloys 4 to 9 are comparative examples that do not fit in the allog/ faﬁﬁ@s?UUG
according to the invention. The amount of Mn is too high. In alloys 6.7 and 8 additions of Zr, Ti and V,
respectively, are also present. Despite the fact that the Mn level of alloys 4 and 5 is increased as
compared to alloys 1, 2 and 3, the strength is not significantly increased. This is attributed to the
decrease in Ni. Alloys 15 6, 7 and 8 show that with the Ni level of alloys 4 and 5 high strength can be
reached when Zr, Ti or V additions are present. However, due to the additions of Mn, Zr, Ti or Vin
the alloys 4 to 9, the conductivity of these alloys is comparatively low. The three alloys 1, 2 and 3
having a composition according to the invention clearly have a high conductivity, a sufficiently high
strength and a corrosion potential 20 within the required range to get the sacrificial anode effect. 0 4
APR 2066 -8 CLAIMS An aluminium alloy for making fin stock material, having the composition in
weight percent: $jod.2 Mns 0.05 Mgs 0.05 Fe 52,0 0.5<_Ni51:5 0.055Cu _1.01.0s Zns
3.0andfor 0.1 SSn 51.0 and/or 0.015 In 50.05 V s 0.40 and/or It < 0.01 and/or Cr <0.01 and/or Zr <
0.01 other elements up to 0.05 each, up to 0.16 in total Al balance. 2. An aluminium alloy according to
claim 1, wherein'Si I$1AYRBYA AL EXrYH &£tk aarieldeying BasmmpreiirrdsiBiasstiing to claim 1 or 2,
wherein Mn 5 0.03 %61 =12

Mn <005

Mg £0.05

Fe 520

06sNi<15

0.055Cu<1.0

1.0 Zn 5 3.0 andfor 0.1 £8n £ 1.0 and/or 0.01 £ In < 0.05

V £0.40 andfor Ti < 0.01 and/or Cr < 0.04 and/or Zr <0.01

ather elements up ta 0.05 each, up to 0,16 In tutaf

Al balance.
2. An aluminium alloy according 1o tlaim 1, wherein Siigin the range of 0.4 % to D.B %.
3. Analuminium alloy according to clalm 1 or 2, wherein Mn < 0.03 %.
4.  An aluminium alloy according to clalim 3, wherein Mn £ 0.01 %,
8. . An aluminium allpy according 10 any of the claims 1 to 4, wherein Mg < 0.03 %.
6.  An aluminium alloy according to claim 5, wherein Mg < 0.01 %.

7. An aluminium alloy according to any of the preceding claims, wherein Fe is in the range of0.3% to
1.6 %, and preferably in the range of 0.7 % to 1.3 %.

8. An zluminium alloy according to any of the preceding ciaims, wherein Ni is in the range of 0.8 % to
1.2 %.

g, An aluminium altoy according to any of the preceding claims, wherein Cu is In the range of 0.1 % fo



4. An aluminium alloy according to claim 3. wherein Mn 10.01 %. 6. An aluminium alloy according to
any of the claims 1 to 4, wherein Mg 5 0.03 %. 6. An aluminium alloy according to clailgﬁ. \ﬁl rm
Mg 5 0.01 %. 7. An aluminium alloy according to any of the preceding claims, wherein s’inthe -
range of 0.3 % to 1.8 %, and preferably In the range of 07 % to 1.3 %. S. An aluminium alloy
according to any of the preceding claims, wherein Ni is in the range of 0.8 % to 1.2%. 9. An aluminium
alloy according to any of the preceding claims, whefsin Cu Is in the range of 0.1 % to 0 4 APR 2006 -9
0.8 %, and preferably In the range of 0.1 % to 0.6 /C. 10. An aluminium alloy according to any of the
preceding claims, wherein no In and no Sn is present. 11. An aluminium alloy according to any of the
preceding claims,. wherein V ¢ 0,01 %. 12. Fin stock material made from the aluminium alloy
according to any of the preceding claims, wherein the fin stock material has a post-braze conductivity
of at least 26 MSBIm, @t S&kbip) tadimedttaddyted.bzast 29 MS/rn (50 % IACS). 13. Fin stock material
according.to clgj , i in st I repsi ' een -750 mV and
o0 m s B ey JR A PRI b SNERAE s
G69). 14. Fin stock material according to claim 12 or 13, wherein the fin stock material has a post
braze UltimateAr elasiiduBitetngitedrdity @aamylShe pekdkbhg\diims Iehdrdin Steolontaterial according to claim
12, 13 or 14, wherein the fin stock material has a 0.2%-offset proof stress > 50 MPa. 16, Fin stock
material according to one of claims 12 -.15, wherein the fin stock material has bean clad on at least

one side Wth £ OISPTATEAATIREEA IS FHEYIHG Blanerraringe f StotcreRERGFATS AMESd heat
exchanger haVitRy RSk TS 557 ARAFPIRAhCandiriie et at g G aMy Briasop (v and arefemvA brazed
heat exchanges! tgstf§ MSamfRde!'8FHh stock material according to any one of claims 12 - 16

13. Fin stock material according to claim 12, wherein the fin stock material has a carrosion potential
between -750 mV and -950 mV versus SCE (ASTM G89), preferably between -750 mV and -860
mV versus SCE (ASTM G8§9).

14.  Fin stock material accarding to claim 12 or 13, wherein the fin stock material has 2 post braze
Ultimate Tensile Strength between 135 and 155 MPa.

15. Fin stock material according to cllaim 12, 13 or 14, wherein the fin stock material has a 0.2%-offset
proof stress > 50 MPa.

18, Fin stock material according to one of claims 12 --15, wherein the fin stock material has been clad
on at least one side with a clad {ayer having a lower melting point than the fin stock material.

17. Abrazed heat exchanger having fins made of an aluminium alloy according to any one of claims 1 -
1.

18. Abrazed heat exchanger having fins made of fin stack material accarding to any ore of claims 12 -
16 '



