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Cutting Fluid System Optimization for Low-Carbon
Oriented Manufacturing Process

LIU Xianglang, ZHANG Yingjie, LI Yunlong, GAO Rui

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A strategy of cutting fluid system optimization for low-carbon oriented manufacturing
is proposed to reduce pollution and waste in the extensive supplying systems of traditional
manufacturing. A resource consummation model for cutting fluid cycling system in workshop is
constructed, which indicates two ways for low-carbon oriented cutting fluid system optimization,
supplying equipment improvement and cutting fluid volume optimization. Then the influences of
cutting fluid on machining process are analyzed. A system controlling software platform is
established and some numerical simulations are carried out. It is feasible to adjust the flux
volume, pressure and jetting distance of cutting fluid according to the friction coefficient and
temperature in cutting zone. Good lubricating and cooling effects greatly owe to the good flow
state of cutting fluid in cutting zone, the chip deformation and cutting force as well as
temperature reduction and vibration energy distributes more uniformly with the reduced friction
coefficient, which validates the reliability of this strategy.
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