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Effect of Active Interpass Cooling on Temperature and Thermal Stress
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Abstract: Heat accumulation in wire arc additive manufacturing (WAAM) is easy to cause poor forming quality and low de-
position efficiency of parts. Active interpass cooling is beneficial to improve the efficiency of WAAM and improve the form-
ing quality, so it has gained some attention. In this study, based on finite element numerical simulation analysis, the forming
process of Ti6Al4V alloy made by WAAM under natural convection cooling and active interpass cooling respectively were
simulated. By both experiment and numerical simulation, the effect of active interpass cooling on temperature and thermal
stress evolution was investigated for thin-wall structure. The results show that active interpass cooling can increase heat dis-
sipation effectively during deposition and reduce heat accumulation of thin-wall structure, further improve the residual stress
in the forming parts and increase the WAAM efficiency.
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Table 1 Thermophysical properties of Ti6Al4V

RErC  #WE/(kgom™) WA/ (ke KO FRRB/IW-(m-K)T'] BEEY/GPa JRARN J/MPa IAMALL RIEK RV 107

20 4450 611 6.8 114 804 0.34 91

200 4450 653 8.79 104 638 0.34 92

400 4450 691 12.56 92 455 0.34 95

500 4450 703 14.24 84 377 0.34 97

750 4450 730 27 75 350 0.34 107
1000 4450 754 30 74 130 0.34 110
1500 4450 800 35 57 40 0.34 115
1700 4450 950 14 10 10 0.34 158
1 800 4450 800 35 10 10 0.34 158
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Fig.2 Temperature curve at thermocouple
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Fig. 3 Interlayer active cooling temperature field evolution
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Fig. 4 Normal cooling stress field evolution
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Fig. 5 Comparison of stress fields at the end of cooling
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