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Optimization of Toughened Nylon 66 Cutting Process Parameters based on Response Surface Method
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Abstract : In order to explore the influences of cutting process parameters (cutting speed, feed rate and depth of cut) on the
cutting performance of toughened nylon 66, a single-factor test was conducted with cutting force, cutting temperature and surface
roughness as response values, and the results show that with the gradual increase of cutting speed, the cutting force gradually de-
creases, the cutting temperature gradually increases and the surface roughness gradually increases. With the gradual increase of feed
rate and depth of cut, the cutting force gradually increases, the cutting temperature gradually increases and the surface roughness
gradually increases. Based on the results of the single-factor study, a response surface method test program was designed and con-
ducted to further explore the influences of the interaction between cutting parameters on their cutting performance. The mathematical
model between the test factors and the response values was established by using Design-Expert software. Through variance analysis,
the primary and secondary order of the effects of cutting force, cutting temperature and surface roughness of toughened nylon 66 in
turning machining were obtained as follows : feed rate > depth of cut > cutting speed, cutting speed > feed rate > depth of cut,
cutting speed > depth of cut > feed rate. The cutting process parameters were optimized with the objectives of minimum cutting
force, cutting temperature and surface roughness, and were verified experimentally. The relative errors of the experimental and pre-
dicted values of cutting force, cutting temperature and surface roughness are 2.69%, —1.64% and -2.88%, respectively, which are
relatively small and indicate that the model is more accurate.
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