WO 03/ 031667 PCT/ EP02/ 11191 ALUM NI UM ALLOY FOR MAKI NG FI N STOCK MATERI AL
FI ELD OF THE | NVENTION 5 The invention relates to an alum niumalloy for
maki ng fiwoaBmsicematerial. Fin stock material is used inPpagatpomxabanger
devices. The fin stock material is used for naking for instance corrugated
fins, by which the heat fromthe heat exchanger nust be renoved.

Furthernore, the i nX@Wirqg@Mgﬂ%Ok%l{@@ﬁSﬁg%ﬂ ﬁlk‘g%kmﬂ?de fromthe

al um nium al | oy acco nven to a brazed heat exchanger
having 10 fins made of this alloy. Mreover, the invention relates to a
met hod of producing the fin stock alloy and the brazed heat exchanger.
DESCRI PTI ON OF THE RELATED ART In the prior art, alumniumalloys are used

for fins i npFiEEad GIXTHENSSENPPN cati ons 15 because of their desirable
conbi nation of strength, weight, thernal conductivity, brazeability,

corrosi of resi Thaneentioe rélatesripp iatopminien elleiion angéng tin rserpkanyesish B can be

fabricated by stacki | uni ni N heet i ch_.h b f dt
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alum nium al I oy sheets used to nake the fluid passageways and/or the

al umi ni um abt agmowseld Fiugherntoge, fthey invantéompredaiediediimistopk andtesvel opasietfrovg ted ad

| ayer. The bpndin tween the allay clad sheets. and,the fins i achi eved
by el 1 g EREIERBI NG PrATE [Lie YRy S oy e Grb bRt crah h
materialig  Afs dhdlk 3F HRY AL Msleotet Phé Blvelti MR FIHER BTARkMEd OF pfRAtIE thed

at nosphere brazing is 25 dsed. To inprove the corrosion resistance of the
flui d passadiewyck,allby andrivedrazat deatregchangerd whi ch are el ectrochenical ly

anodic (less noble) relative to the fluid passageways material, so that
this fin material has a sacrificial anode effect. An exanple of an

al um ni um aligEyCEPTIORPILE Tep ARTI S given in International patent
application no. WO 01/ 36697. EI%P% aP: oy has the following 30 conposition,

i n wei ght per cé&mnthe 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 vacoum 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 t0 0.35



Si 0.7 - 1.2 M 0.7 - 1.2 M up to 0.35 W 03/031667 PCT/ EP02/11191 - 2-
Fe up to 0.8 Zn up to 3.0 N uptol.5 CuuptoO0.55T upto 0.20 1In
up to 0. 280 0ZM316p7t0 0.25 V up to 0.25 C up to 0.25 10rormPomiupito 0. 05
each, and up to 0.15 in total. Al balance. This disclosed alloy is said to
have an i nproved post-braze 0.2%yi el d'%trength (also referred to as

0. 2% of f set proof stress or 0.2% PS) over conventional alloys for the sane
application. 1B SyMUMRY OF THE I NVENTION It is an object of the present
invention to provide an alum niumalloy for making fin stock materi al

whi ch can be W&edB83$eat exchangers, and which has an inproved ther mal
conductivity. &P ‘\L,ﬁ]toiﬁ" anot her object of the invention to provide such an
al um ni um al | oy, (e has a strength which is at | east as good as the
strength of coGweuttiodhf&l al um nium alloys for nmaking fin stock material.

It is still angther ob'ﬁect of the invention to provide such an al um nium

al | oy, Ti upto 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.
Albalance.
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
30 Mn < 0.05
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whi ch has a corrosion potential which is at |east as negative as the
corrosion potential 25 of conventional alum niumalloys for making fin

st ock matwpioalo3tebn one aspect of the invention one or nor @CafEPVNERe1 obj ect s
are reached with an alumniumalloy for making fin stock material, having
the conposition in weight percent: Si-2¥- 1.2 30 Mh 0.05 My 0.05 Fe <
2.0 WD 03/031667 PCT/EP02/11191 -3- 0.5 Ni<_ 1.5 0.05<_Cu51.0 B

0.5< Zn<_ 4. 0an@ls&NP<1$ Sn 2.0 and/or 0.01< 1n< 0.5 V<_ 0.40 and/or Ti
<0.01 and/or Cr <0.01 and/or Zr <0.01 5 other elenents up to 0.05 each, up
to 0.15 in tot@DS<ATusdlhnce. This alum niumalloy has a very good thernal
conductivity, thereby i nprovi n?< t he heat exchange (ﬁ%operties of the fins

made from t hi sOAisuf Riddind/erdy ! <Nredfand/or PRl <P ni um al 1 oy has
sat ofact oy, MEChRIhCal PEPRSH] LRl A, LR, RRBIG RLATER 10 condton. sueh
used Tors ot her OBERTEneftE pRAf o By B TG0 IP 0 (Bl 55 (be plate. or other
uses. The heat Aekglbageger market, particularly in the autonotive industry,
L0, condTo Syt ke, Somdbe] S B R
o o, D% RBl iy Rl Py BE UG s ey 1 o
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.



the alloying elenments in the conposition nust be changed in relation to
each other. In the present case, it is the nerit of the invention that has
been seerwDhlaw3tshe 20 conductivity of the alloy coul d bePcrmrPovedIby
decreasing the solid solution in the alloy through carefully selecting the
content of certain alloying el enments. Thir's has resulted in the fol |l ow ng
limtations of the alloying elenents in the alumniumalloy according to

t he present i n¥Brisiaonmpaitintpdogiogekgest ar eonygntigmabiitoys $pr mekiag finpekt ant

alloying elenent.in the alloy.according..t he .i nvention;, it. is 5

expert ad il Ny teBalii b3 B Stk 5o B By Hiel s ventivn
hardeni ng apd VRTc@gleRt {satdpPReryabHaRI Ao r&REBURLahbEnt 2P]sbHd SOlutbh Hthen the
all oy should be as low as™ poSsible for the required conductivity, the
amount of Shalleh®tdferablytMbe 03P and here greratly Mihe 0.0 He, theebnimpfovidig i s

hi gher, too much Si will remain in solid solution, resulting in a |ower
conduct i ¥i t {he candustizity pe rweh agpessible Momagplspdeebsent.o 0.8 % 30 Wthin this

range the requifed conbipation..o tren | Vity: i ed
best. W 03/ 03 Yoo RaTr uhb s aibhr BRIl B I AL Y WA BREAET
in conventi ghadonfbllQY strhe¥pherakbigeability Pebstie itMedrekital intdvicti withaherdldxy added
for strength. In the alloy according to this invention, the M content is

kept very | owtesiel. dortthis reason éhe Mg contmhbaot nysimamsyd| 003 &n and preferably | oy.
Preferably < .03 % and re prefe Mh.5 0.01.% there i mpr ovi ng
5 the conduM]g %ﬂ@* %’3 BB} CHPTe Pl pra lg'lﬁgsrﬁ/m%aﬁo 5??&%&%8%@?? as%wi Hcreases
the strengt iLgniLficantly, but has a detrinmental effect on
cont rol ?(gd _E%S%@%M%Zda%?%sg?g%ﬁ%ﬁf{ty because it tends to interact with the
flux material Fe foan talbging @fatent the idpresantiand] hasvmalomumiommllys OFds % and
preferably (g% < 0.03 % and nore preferably My 5 0.01 %? to _keep the My
content as RédRddSr past-berssimngh. as supposedde foran arssipiates path A1 i a8 1Sbyi ng
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Si. 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



The solid solubility of Fe in Al is extrenely Iow, therefore, Fe can be
used to inprove the strength without conprom sing the conductivity.

Pr ef er ablwoORa/08®67T n the 15 range of 0.3 %to 1.6 % and necCa/Epozmigpably in
the range of 0.7 %to 1.3 % so as to reach a preferred strength w thout
conprom sing the formability. N is al sé'present to inprove the post-braze
strength of the alloy. Like Fe, the solid solubility of NN in Al is
extremel y | epecitlivelredsosoenpaiid wain. Fhe usrmiintsofiZnp Sowed thh ehoudd nefnlest ighétt hout
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. Ho wh h ] i 0
the for mabi {hRR pe¢sssByead F%ef%&/@feﬁgﬁéZBrl%Sth%Hg?/ggp?fgg@tnﬁ f)[%) r?l'qs%)za f ‘?fée /Qof
of 0.8 10 d,% f@@g%ﬁt&é{'d‘?g %F;'toﬁ.b%%dio&‘%*?se ttgefi*ﬁi’fg'er&td.@ﬁw{o 6h5 ngt h and

formability 15 °°f resent 1n the alloy according to t

i nvention tPreferpploy@ly Ae ipmsienhhbar En cai be(mtdy) oépladed bylSnoand/oThe. amount  of

Cu is preferably restricted to the range of 0.1 % %}55 gzo 0.8 .% .and nore
edEFHUEH

preferably to The'ranaed 6 ae 1o bg agoided aggnugh agPosy they VP e d

strengt h. Hgﬁér%e stfecgl-tﬂ ol thd EbdRUE e & th (ziﬁg;ﬁ%‘s?%%%%gp, gﬁeers? leAnROIEBEIH Of

the alloy, he ‘corrosion “potenti owto allowthe fin
materi al top@acty, esh. a sacrificial anode. For this reason, at |east one of
the elenments Zn, Sn or In should be present. 30 Zn, Sn qr In

conbi nat i on of litihexpectasy et ol elements, praseat py %&@M@@@%é@ﬁa@taﬂ%@%f fect
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h~zero, i'nto account the stronger effect
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The anobunts of Zn, Sn and In should not be higher than necessary and
t her ef or e pfasfaethellaye medpd to gachibe degigd PEIPEIs. % to 3.0 % and/or Snis in
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and/or In. Bofi the\alufini@AhiBy RredifedabdeovdetbifshdTia itk mastibis, a
because they have a negative effect on the conductivity of the alloy.
Pref er abl y, postdsareaiondusitvity af @t lsastdg MS/m (45 % IACS), and preferably at least 2
15  MS/m (50 % IACS). A conductivity of more than 45 % JACS 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.



0.01 %each. It is expected that all elenments present in the alumniumare
detrinental to the conductivity of the alloy. Both inpurities and

i nt enti omablog/oadded el enents should 10 therefore be as | @aTaPopodsi bl e,
the intentionally added el ements being added in so far as they are needed
to reach the desired properties. In a s€cond aspect of the invention there
is provided fin stock material nade fromthe alum niumalloy as specified
above, wherein the fin stock material has a post-braze conductivity of at
| east 26 ['P‘S%N\g? | ACS), and preferably at least 29 15 M5/ m (50 % | ACS).
A conductiv re than 45 %1 ACS is good and a conductivity of nore
than 50 % JACSTs aﬂlﬁﬁﬁluﬂp g"l ?leg?@didbrﬁﬁlem:SIQn GRRYERES Vi thé irﬁent?énoﬁﬁl
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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 \%

1 0.70 | <0.01 | 0.01 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
048 | <001} <0.01 | 092 | 1.05 | 050 { 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
0.76 | 0.97 0.11 029 | 0.71 { 0.25 | 0.20 | 0.13 | <0.01 | <0.01
0.79 | 0.99 | <0.01 | 0.31 | 0.71 | 0.25 | 149 | 0.03 | <0.01 [ 0.15
1.07 | 0.92 0.21 0.31 | 049 | 0.25 | 0.20 | 0.02 | <0.01 | <0.01
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now be illustrated by non-limtative and conparative exanples. 5 On a

| aboratory

scal e nine alloys have been cast with solidification rates in a

range corpyeartalobwer o solidification rates in industrial scaiCa/HD@/tasting.
These all oys are manufactured on a | abgratory scale, but the al um nium
alloy in accordance with this i nventi od-can be manufactured on an

I ndustrial scale using various standard industrial scale DC- casting and
cont i nuous Z‘hhhsﬁrﬁ’mpemasaﬁtarg;lmelht@ddbsamﬁg)d}mwved by 10 hot and/or coI d
rolling. The—ehem€a ¥pas++oens—et—the—ntpe—al exey ven in
table 1, sbidloy r lorenduefiv ope‘F"trF‘é%"‘hP't’t@Pt‘%Ir agi ng qﬁml at %7";1)5| v<=n in
tabl e 2. Tabl e 1. conpo in W% e a Nﬂ:‘\%‘ oys
tested, the bal alncgil(ims al um ﬁ}llum an]d I npur i tlfNC/e[g 11aI | b él My| Fe Ni
CuznTi ZI M y 0. 79%0.01 0.01 1.138 0.94 0} 15 11B2 <O. 01 <0591 <0j01 2

0.70 <0.01

0.92 1.05

<0 011087 0.9910.301.99 <0. 01 <p 01 <0 01 R 048 <0.0] <0.01

D. 5D 2 50 ¥b401 <0 01 <0092 4 0.49 0.16D.01 p. 90 49202 0/31 1.99
fl a

<0.01 <0.0
6 0.78 0.9

< n 79 ﬂ 01 fal

5 - 0—F6—0—16—"0- 0510636061 <0. 01
0.48%0.73 0.25 1769 0. 03 0| 106 ]35’ 7 0.780.97/0. 11
S <

0.29 0.71
0.03 <0.01

2 zu . ~OT <0.Gkg 8 0. 79[ 0. 995D 01 3T 9,71 0125 1.49
0.‘?5 9 1.07 0.92 0.21 0.31 0.49 D.25 0.20 0.P2 <0.01 <001 WO

03/ 031667
cycle. allg{
[ MPa] [ MPa]

PCT3 ER02/ 14281

VA OI—LQS—O-IJ_EPQI—Q-M—L-& UTrS 0. 2% PS—[ 94 ACS] | nV SCE]
4 49.3 4783 137 53 2-H9. 4 -779|143 B 70

7 Tabl et732Propert | es at4Zr sipul at® brazi ng

7 40.5 -748 166 76

8 36.6 -805 154 67

9 43.3 =147 161 69

10

15

20

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
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.

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
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 V in 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

within the required range to get the sacrificial anode effect.



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

di f f erentwoleBsbTi es as specified in table 1 were cast amdTg®omition pi eces
with a thickness of 80 mm and thereafter preheated to a tenperature bel ow
5 540C, the alloys were not hoanenisedS'SubsequentIy hot rolled at a
tenperature below 540C and cold rolled to a thickness of 0.15 mm After
inter anneallLd&dM$ he pieces were cold rolled to a thickness of 0.1 nm In
the alloys 1 to 4 of table 1, no Ti, V, O 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 ganaResetfum!diBydhl Mk i sBRRaGMIPRERRS VIR SAFRIRH fhat do
not fit in the alloy rangeg according to the 1nvention. The anount of M
is too high. |weghtpyses. 7 and 8 additions of Zr, Ti and V, respectively,
are also present. Despite the fact that the Mh level of alloys 4 and 5 is
i ncreased as cghpérba to alloys 1, 2 and 3, the strength is not
significantly | cgeﬁﬁsd. This is attributed to the decrease in Ni. Alloys
15 6, 7 and 8 w that with the NN |l evel of alloys 4 and 5 high strength
can be reached 5¥Q€80%r, Ti or V additions are present. However, due to the
addi tions of o Zr,Ti or Vin the alloys 4 to 9, the conductivity of
these alloys ig.cenpgratively low. The three alloys 1, 2 and 3 having a
conposition according to the invention clearly have a high conductivity, a
sufficiently hpghlk stgamgth and a corrosion potential 20 within the
required range to get the sacrificial anode effect. W 03/031667
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05<7Zn<4.0and/or0.1<Sn<2.0and/or0.01 <In<0.5
V £0.40 and/or Ti <0.01 and/or Cr <0.01 and/or Zr <0.01

other elements up to 0.05 each, up to 0.15 in total

Al balance.
15
2. An aluminium alloy according to claim 1, wherein Si is in the range of 0.4 % to
0.8 %.
3. An aluminium alloy according to claim 1 or 2, wherein Mn < 0.03 %.
20

4. An aluminium alloy according to claim 3, wherein Mn < 0.01 %.

5.  An aluminium alloy according to any of the claims 1 to 4, wherein Mg < 0.03 %.

25 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 of 0.3 % to 1.6 %, and preferably in the range of 0.7 % to 1.3 %.

30 8. An aluminium alloy according to any of the preceding claims, wherein Ni is in

the range of 0.8 % to 1.2 %.



1. An alumniumalloy for making fin stock material, having the conposition
in weight percent: 5S 1.2 M 0.05 My _0.05 Fe < 2.0 0.5 N<1.510
0. 05__ Cu5w0.00/08166%_Zn<_4.0and/or 0.1 < Sn_2.0and/or 0.01 2CIrEPO2/5119V: 5 0. 40
and/or Ti <0.01 and/or Cr <0.01 and/or Zr <0.01 other elenents up to 0.05
each, up to 0.15 in total A balance. “I5 2. An alum nium all oy according
to claiml1l, wherein Si is in the range of 0.4 %to 0.8% 3. An alum nium
all oy according to claim1l1 or 2, wherein Mn 5 0.03 % 20 4. An al um nium
all oy accordin cJalm wherein M 5 0.0l % 5. An al uminiu al | oy
Bccording 1 akp Bishh ollay AECOrEpg b dnypb g hrcsegitis AR BpeIn Gl & r

al um ni um al | Obhe%r?gérd%'o”ﬂ%t%d% %), @ reM%l?M‘thMi’afge d? 0919 % 0% %A al um ni um

al l oy according to any of the precedl ng clains, wherein Fe is in the range
of 0.3 %to 1.6 % and preferably in the range of 0 7 %to 1.3 % 30 8. An

EEETE Rt AR LG L
al um ni um al | opc rcﬁ“‘lﬂg%fb 2% Qﬁd/%lhgh Brlﬁ@l’i‘élfaﬁ%eﬁ @118 to Y"O%%h&’o% is in

the range of 0.1 %to 0.8 % and preferably 1nt range of %to 0.6 %
is in the range of 0.01 % to 0.05 %.

11. An aluminium alloy according to any of the preceding claims, wherein no In and

10 no Sn is present.

12. An aluminium alloy according to any of the preceding claims, wherein V <0.01

%.

15  13. 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 MS/m (45 % IACS), and preferably at least 29 MS/m (50 % IACS).

14. Fin stock material according to claim 13, wherein the fin stock material has a
20 corrosion potential between -750 mV and -950 mV versus SCE (ASTM G69),
preferably between -750 mV and -850 mV versus SCE (ASTM G69).

15. Fin stock material according to claim 13 or 14, wherein the fin stock material

has a post braze Ultimate Tensile Strength between 135 and 155 MPa.

25
16. Fin stock material according to claim 13, 14 or 15, wherein the fin stock material
has a 0.2%-offset proof stress > 50 MPa.
17. Fin stock material according to one of claims 13 - 16, wherein the fin stock
30 material has been clad on at least one side with a clad layer having a lower

melting point than the fin stock material.



5 10. An alumnium all oy according to any of the preceding clains, wherein
Zn is in the range of 1.0 %to 3.0 %and/or Sn is in the range of 0.1 %to
1.0 % anaworo3jsiess in the range of 0.01 %to 0.05 % 11. pAa/ERomii1Ai um

all oy according to any of the preceding clains, wherein no In and 10 no Sn
is present. 12. An al um nium al |l oy accoti ng to any of the preceding
clainms, wherein V <0.01 15 13. Fin stock material made fromthe al um nium
al | oy accor &8.ng brezeshjead exetangergravingdiingmedeadingy almrdnigimalidyeaccprgding oc k

mat erial has a ost-(ﬁr ze GO uctivity of at least 26 M5/ m (45 % | ACS),
and pref er abl y 2%t 14 2§ NsFm (50 % 1 ACS). 14. Fin stock materi al
according to claim 13, wherein the fin stock material has a 20 corrosion
potential between -750 nV and -950 nV versus SCE (ASTM &69), preferably
bet ween - 7509.m¥ taamkd-1850exthianger badnSORs AGTM 86 9lock biterfal acerdiog toatyer i al
according to cl ai#qufa or. .14 _wherein the fin stock material has a post
braze Ui mate® #38di-digt h bet ween 135 and 155 MPa. 25 16. Fin stock
mat erial according to claim13, 14 or 15, wherein the fin stock nmateri al
has a 0.2% of fset proof stress > 50 MPa. 17. Fin stock material according
to one of clains 13 - 16, wherein the fin stock 30 material has been cl ad
on at least one side with a clad |layer having a lower nelting point than
the fin stock material. WO 03/031667 PCT/EP02/11191 -10 18. A brazed heat
exchanger having fins made of an alum niumalloy according to any one of
claims 1 - 12. 19. A brazed heat exchanger having fins made of fin stock
mat erial according to any 5 one of clains 13 -17.



