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Á 1  Â8Ã�ÄÅÆÁ 

Fig.1  Morphology of premade groove (mm)
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Table 1  Chemical composition of IN718 substrate and IN718 powder (ω/%) 

Elements Cr Fe Nb Mo Al Ti Si C Mn Ni 

Substrate 19.00 17.45 5.00 3.00 0.70 1.00 0.30 0.07 0.20 Bal. 

Powder 19.20 18.10 4.92 3.19 0.54 0.97 0.20 0.05 0.04 Bal. 

 

� 2  ������� IN718������������� 

Table 2  Direct aging heat treatment method of laser additive remanufacturing IN718 alloy 

Aging temperature/³ Aging time/h Cooling way 

720+760+800 1+2+4+8+16+32 Furnace cooling to 620 ³, holding for 8 h, air cooling  
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Á 2  É�«ÊËÌÌÍÎÍÏÐoÅÆ 

Fig.2  Sampling position and size of specimen for tensile test  
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Á 3  45ijk89 IN718�l 720 ³���cHded�rl�¨�mn  

Fig.3  Metallographic microstructures of laser repaired IN718 alloy aging treated at 720 ³ for 4 h (a), 16 h (b) and 32 h (c)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Á 4  45¥¦§ IN718�l 720 ³cHded�rÑ¯��Ò  

Fig.4  Precipitation morphologies of IN718 alloy in repaired zone with different aging time at 720 ³: (a) 1 h, (b) 2 h, (c) 4 h, (d) 8 h, 

(e) 16 h, and (f) 32 h 
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Á 5  45¥¦§ IN718�l 760 ³cHded�rÑ¯��Ò  

Fig.5  Precipitation morphologies of IN718 alloy in repaired zone with different aging time at 760 ³: (a) 1 h, (b) 2 h, (c) 4 h, (d) 8 h,  

(e) 16 h, and (f) 32 h 
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Á 6  45¥¦§ IN718�l 800 ³cHded�rÑ¯��Ò  

Fig.6  Precipitation morphologies of IN718 alloy in repaired zone with different aging time at 800 ³: (a) 1 h, (b) 2 h, (c) 4 h, (d) 8 h,  

(e) 16 h, and (f) 32 h 

 

 

 

 

 

 

 

 

 

 

Á 7  45¥¦§ IN718�l 760 ³� 800 ³cHded�r��ÅÆ{Ó  

Fig.7  δ phase size of laser repaired IN718 alloy with different aging time at 760 and 800 ³: (a) average length and  

(b) average width 
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Á 8  45ijk89 IN718cHdefgr¨�©�  

Fig.8  Micro-hardness of IN718 alloy with different aging treatments: (a) repaired zone and (b) substrate 
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Á 9  45ijk89 IN718�lcHdefg�«ÊÌÍÔÕÖ�Á  

Fig.9  Specimens after tensile test of laser repaired IN718 alloy with different aging treatments: (a) 720 ³, (b) 760 ³, and (c) 800 ³ 

 

 

 

 

 

 

 

 

 

Á 10  45ijk89 IN718�l�cHdefg�rÉ�«Êpq  

Fig.10  Tensile properties of laser additive remanufactured IN718 alloy with different aging time at 720 ³ (a), 760 ³ (b),  

and 800 ³ (c) 
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Abstract: The effects of aging treatment on the microstructure and properties of laser additive remanufactured IN718 alloy were studied. 

The results show that the aging treatment cannot change the epitaxy growth structure of laser additive remanufactured IN718 alloy, but it 

will affect the content and morphology of Laves phase. With increase of the aging time, γ" phase gradually grows up and changes to δ after 

holding for a certain time at different aging temperatures. The higher the aging temperature, the shorter the time required. In addition, the 

microhardness and tensile strength of the repaired zone increase firstly and then decrease with holding time at different aging temperatures. 

The peak value of microhardness (HV

0.2

) is 4100 MPa at 720 °C for 16 h, 3850 MPa and 3610 MPa at 760 and 800 °C for 4 h, respectively. 

The maximum values of tensile strength corresponding to different aging time at 720, 760 and 800 °C are 1153, 1090 and 1026 MPa, 

respectively. 

Key words: aging treatment; laser additive remanufacturing; IN718; microstructure; tensile property  
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