Highlights
[bookmark: OLE_LINK38][bookmark: OLE_LINK37][bookmark: OLE_LINK47][bookmark: OLE_LINK46][bookmark: OLE_LINK39][bookmark: OLE_LINK377](1) Two different fatigue initiation mechanisms are summarized for the Al-Si piston alloys at different temperatures.
[bookmark: OLE_LINK369][bookmark: OLE_LINK370][bookmark: OLE_LINK371][bookmark: OLE_LINK374][bookmark: OLE_LINK373](2) The relationship between fatigue life and temperature is established based the energy-based fatigue model.
(3) An optimization strategy is proposed for fatigue property optimization.
[bookmark: _GoBack](4) The remarkable improvement of the fatigue properties is achieved with ultrasonic melt treatment.

