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The Ni2In-type hexagonal MM'X compounds are a new family of phase-transition materials with ferromagnetic martensitic structural transformations. Based on their magnetostrcutural transitions (MSTs), remarkable magnetoresponsive properties are intensively reported, including the giant (pressure-induced) magnetocaloric effects (MCEs). In recent years, we devote to the fundamental studies on developing new materials with MSTs. 
In this talk, I will present our progress in tuning of the first-order MSTs in MnNiGe- and MnCoGe-based MM'X compounds, based on the experimental and first-princples investigations. According to the characters of MM'X compounds, the Curie-temperature window (CTW) was proposed to establish the coupling of martensitic transformation and magnetic transition in a wide temperature range. Under the guide of the isostructural alloying principle, the multiple aims of materials design, including CTW establishment, MST temperature tailoring, and magnetic structure reconstruction, can be simultaneously realized, in a simple way [1,2]. The highly-tunable strongly-coupled MSTs were obtained in very wide CTWs with widths up to 400 K. Besides, the MST temperature can be further tailored by the thermal vacancy from different quench procedures; the CTWs can be thus established in an alloy composition. The giant volume expansion during the MSTs promotes the strain output, the pressure-induced MCEs, and the mechano-caloric effects (mCEs) with cooling during loading.
Based on the results, I will discuss the importance of CTWs for MM'X alloys. A understanding on the isostructural alloying, the revival of the "dead" MSTs, and the magnetostructural coupling strength will be discussed as well. 
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