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Table 4 Cooling rates of different solidification methods

Rapid solidification method Cooling rate (K/s)
Water quenching [128) 10°-10°
Copper mold casting [128] 10°-10°
Twin-roll casting [129, 130] 10°-10°
High-pressure die casting [28] 10°-10°
Liquid forging technique [30] 300400
Gas atomization [31] 10°—10"
Melt spinning [34] 103
Spray deposition [131] 10°-10°
Cooling slope [132] 10°-10°
Vibrating cooling slope 10360
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Grain refiner Al alloy Average grain size after Holding time  Holding Addition
refinement {pm) {min}) temperature (*C) (Wi )
Ti [172] High-purity Al 300 20 TEO 005
Cu [172] High-purity Al L1 20 TEO 040
Mg [172] High-purity Al o0 20 TEO 0.35
AlSTi-03C-02B [201]  Commercial pure Al 170 6l 730 0z
Al-1 12Ti-0. 488 [185] Commercial pure Al 156 2 720
Al-5Ti-1B [202] Commercial pure Al 30D 6l T30 0.2
Al-3B [203] Commercial pure Al 182 6l 710 1z
Al-Ti-C [204] Commercial pure Al 189 &l T20 0.2
Al-5Ti-1B (ulirasound} Commercial pure Al 45 15 730 25
[205, 206]
Al-3B-55r [207] A356 300 an 720 05
Al-4NB-1B [208] A356 300 - - -
Al-1Nb-1B [208] Al-125i 300 - - -
Al-2NB-2B [209] Al-125i A00-500 a0 740 5
Al-STi-0.75C [210] Al-5Cu 50 - 720 z
AL-5Ti-0.25C [211] 6063 40 ] 720 2
Al-5Ti-1B [211] 60a3 40 ] 720 3
Al-5Ti-1B [212] Al-12.24Fn-3.25Mg- 46 0.5 750 l
2 46Cu-0.16Fe
Al-5Ti-1B-0.1Er [188] Al-10Zn-1.9Mg-1.6Cu— 40 - - l
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