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Influence of Sr/P Ratio on Modification of Aluminum Alloy
with 1%Cu Added to JIS ACACH

Mayuki Morinaka*, Takashi limure*?,
Yoshihiko Nishina*? and Michihiro Toyoda™?

In hypoeutectic Al-Si alloys, modification treatment is performed to improve mechanical properties and improve shrink-
age. However, the Sr/ P ratio at the time of improvement has not been clarified. Therefore, in this report, thermal analysis
was performed while varying P and Sr to clarify the influence of the Sr/ P ratio on the modification treatment while observ-
ing the microstructures of the allys. As a result, it was revealed that the Sr/P ratio of modified alloy structures more or less

agrees with the stoichiometric ratio of Sr3P,.
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Table 1 Analysis results of emission spectroscopy
of test material and measurement results of eutectic
temperature. Zn, Mn <0.01%.

MM D FEEH e HTIEIT & 2 2 il A & Ik S T O B E A% L.
Zn & Mn i <0.01%.

Cu-Mg:%, Sr-P:ppm, T;:°C, MR: Modification Rating No.

No.| Cu Si Fe Mg Sr P |Sr/P | Ty MR
1 0.80 | 7.01 | 0.12 | 0.36 <1 5 0 5710 1
2 0.82 | 6.96 | 0.12 | 0.34 10 4 2.5 | 5705 1
3 0.82 | 7.10 | 0.12 | 0.35 17 4 4.2 | 566.5 2
4 0.81 | 7.06 | 0.12 | 0.35 23 5 4.6 | 565.5 2
5 0.80 | 7.03 | 0.12 | 0.35 26 5 5.2 | 564.4 2
6 0.81 | 7.08 | 0.13 | 0.35 33 5 6.6 |5648 | 2
7 0.82 | 7.00 | 0.12 | 0.35 38 5 7.6 | 564.8 2
8 0.81 | 7.07 | 0.12 | 0.35 | 120 5 24 | 5627 | 3
9 | 0.82 | 7.01 | 012 | 0.35 <1 10 0 [570.0] 1

10 0.83 | 7.03 | 0.13 | 0.34 35 11 3.2 | 568.2 1

11 0.84 | 7.00 | 0.13 | 0.34 42 11 3.8 |567.2 2

12 0.82 | 6.88 | 0.12 | 0.34 45 11 4.1 | 566.8 2

13 0.84 | 6.94 | 0.12 | 0.35 47 11 4.2 | 566.3 2

14 | 0.84 | 7.07 | 0.13 | 0.35 49 11 44 5659 | 2

15 | 0.83 | 6.89 | 0.12 | 0.34 51 11 4.6 | 5652 | 2

16 0.84 | 7.02 | 0.12 | 0.34 <1 15 0 |569.9 1

17 | 0.84 | 7.00 | 0.12 | 0.34 55 15 3.6 | 568.8 1

18 0.84 | 692 | 0.12 | 0.34 59 15 3.9 |568.5 1

19 0.84 | 6.93 | 0.12 | 0.35 73 14 5.2 | 564.7 2

20 | 084 ] 692 012 | 034 | 81 | 14 | 58 | 5644 2
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Fig. 2 Schematic of thermal analysis cup.
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Fig. 3 Cooling curve of AC4CH +1%Cu-5ppmP-33ppmSr
alloy (sample No. 6).
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Fig. 4 Micro structure of ACACH+1%Cu-5ppmP-
OppmSr alloy (MR No. 1, un-modification).
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Fig. 5 Micro structure of ACACH+1%Cu-5ppmP-
38ppmSr alloy (MR No. 2, smart modification).
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Fig. 6 Micro structure of AC4ACH+1%Cu-5ppmP-
120ppmSr alloy, (MR No. 3, modification).
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Fig. 7 Micro structure of ACACH+1%Cu-11ppmP-
35ppmSr alloy (MR No. 1, un-modification).
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W),

Fig. 8 AC4CH+1%Cu-11ppmP-51ppmSr (MR No. 2,
smart modification).
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Fig. 9 AC4CH+1%Cu-15ppmP-55ppmSr (MR No. 1, un-
modification).
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Fig. 10 AC4CH+1%Cu-14ppmP-81ppmSr (MR No. 2,
smart modification).
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Fig. 11 Effects of P and Sr contents on Al-Si binary
eutectic temperature of ACACH+1% Cu alloy. The white
plot is the un-modified structure, and the black plot is
the modified structure.
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Fig. 12 Relationship between Al-Si binary eutectic

temperature and Sr / P ratio, and eutectic structure
(modification / un-modification) in ACACH+1% Cu alloy.
The white plot is the un-modified structure, and the
black plot is the modified structure.
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Fig. 13 Al-Si binary eutectic temperature and Sr /
P ratio in Al-8%8Si-0.4%Cu-0.4%Mg alloy, and the
relation between eutectic structure (modification /
un-modification)'”. The white plot is the un-modified
structure, and the black plot is the modified structure.
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Fig. 14 Al-Si binary eutectic temperature and Na / P
ratio in AC2B alloy, and eutectic structure (modification /
un-modification)*”. The white plot is the un-modified
structure, and the black plot is the modified structure.
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