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(54) Title: PERFORATION RESISTANCE IMPROVED ALUMINUM ALLOY FOR HEAT EXCHANGER, PERFORATION RESISTANCE IM-
PROVED ALUMINUM EXTRUSION TUBE AND FIN MATERIAL COMPRISING ALUMINUM ALLOY, AND HEAT EXCHANGER
FORMED OF EXTRUSION TUBE AND FIN MATERIAL
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AA L Developed material
BB ..  Actual perforation depth reduction

(57) Abstract: The present invention relates to: a perforation resistance improved aluminum alloy for a heat exchanger, in which the
concentrations of copper (Cu), silicon (Si) and iron (Fe) are controlled to be a certain level or lower and which further comprises zir -
conium (Zr) and a balance of aluminum (Al); a perforation resistance improved aluminum extrusion tube and fin material comprising
the aluminum alloy; and a heat exchanger formed of the aluminum extrusion tube and fin material. The present invention relates to:
an aluminum alloy composition which has improved corrosion durability, compared to pitting corrosion of tube and fin material of a
conventional heat exchanger, due to induction of uniform corrosion through dispersion of corrosion spots and intergranular corro -
sion inhibition by addition and control of alloy elements, and which has extrudability maintained at the existing level of A1070; a
perforation resistance improved aluminum extrusion tube and fin material comprising the aluminum alloy composition; and a heat
exchanger formed of the aluminum extrusion tube and fin material.
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241 |Cu Si Fe Zn Mg Mn Ti Al

A1070 |0.03 0.20 0.25 0.04 0.03 0.03 0.03 Rem.

A3003 |0.158 [0.084 |0.421 [0.034 |0.001 |1.021 [0.014 |Rem.
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[Table 2]

Cu(34) |Si(34) [Fe(aA) |Zr(H3hH |74 Zo] |34 20
3 hyA

1 0.010 0.201 0.207 0 51.21 12.24

0.011 0.197 0.205 0.031 47.89 7.21

0.012 0.198 0.202 0.052 27.54 6.34

0.009 0.204 0.197 0.151 21.19 5.64

0.009 0.209 0.197 0.169 25.71 6.87

2
3
4 0.012 0.202 0.204 0.103 22.24 5.71
5
6
7

0.013 0.199 0.202 0.213 38.27 10.27
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2 = Abo) A E upel A u)rt ¥ = 9 Al -2 (Intergranular Corrosion)2] 9119]
Ho] duEr]§ &Fu g LA BEol FH oFslA stEE o] & A3}
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[Table 3]

Cu(¥3h) (Si(aL4) |Fe(A) |Zr(x2A) |2 FHol |4 2ol
A um) |EEH A
1 0.001 0.201 0.199 0.154 20.42 5.11
2 0.005 0.198 0.203 0.150 20.37 4.90
3 0.011 0.197 0.205 0.151 21.19 5.64
4 0.021 0.199 0.202 0.149 32.14 8.51
5 0.030 0.202 0.201 0.148 41.24 12.62

T 0] oA R, o] & 27 Aoz FAG 4 o] PofrpA]
ohsta Fele] 0035 F%E W A9ol i A BE 7ok T
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[Table 4]
Cu(ad) [sicash [Fe®) |zeg) [2a @ol [24 4ol
A (um) |FEHA}
1 0.011 0.015 0.201 0.154 19.98 5.01
2 0.009 0.049 0.199 0.152 21.53 7.27
3 0.010 0.102 0.202 0.148 21.29 6.24
4 0.011 0.197 0.205 0.151 21.19 5.64
5 0.011 0.298 0.210 0.149 43.43 16.69

glo Bol A Wi AAD 2ol 5157k oF 025 %% ol 5k Aol = 7
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WA A sglan, T AR of e e o] YERRLT
[71] E
[Table 5]
Cu(LA) (Si(aL4) |Fe(H3h) |Zr(22A) |2 FHol |4 2ol
Ht(um) |EFA}
1 0.011 0.201 0.054 0.154 20.99 6.76
2 0.011 0.202 0.110 0.148 20.47 5.38
3 0.011 0.197 0.205 0.151 21.19 5.64
4 0.010 0.204 0.301 0.148 47.25 13.48
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[Fig. 5]
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[Fig. 6]
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[Fig. 9]
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[Fig. 13]
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