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Performance of Liquid Nitrogen Cooling Turning Test of Aramid Fiber Composite

HOU Bo LI Lanzhu GUO Hongjun WANG Baolin YANG Zhibo

(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract  Aramid fiber—reinforced polymer was easy to occur defects such as ablation and burr in traditional
turning process. The method of liquid nitrogen cooling turning process was carried out to reduce the defects of fluff and
high temperature ablation of aramid fiber material and improve the cutting performance and machining quality. The
experimental results of dry turning and liquid nitrogen cooling turning of materials were analyzed , and the mechanism of
liquid nitrogen low temperature turning was discussed. The results show that with the increase of spindle speed , the fiber
surface quality is improved. Especially at 1 340 r/min, the optimum surface is obtained. In liquid nitrogen cooling

turning process with different speeds, surface qualitis are better. At the same spindle speed, the surface quality of liquid

nitrogen cooling turning is better than that of dry turning. Therefore, the decreasing cutting temperature has played a

positive role for the improvement of the aramid fiber cutting defects.
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Tab.1 Parameters of turning processing

No. VIHITR SNy et O HI N DIHITREE SRy Ligud HLE
/mm /mm-r! /r'min”! /K /mm /mm-r! /r'min”! /K
1 1.2 0.05 640 293 18 1.2 0.05 1120 153
2 1.2 0.05 870 293 19 1.2 0.05 1340 153
3 1.2 0.05 1120 293 20 1.2 0.05 1450 153
4 1.2 0.05 1340 293 21 1.2 0.05 1120 103
5 1.2 0.05 1450 293 22 1.2 0.05 1340 103
6 1.2 0.05 640 253 23 1.2 0.05 1450 103
7 1.2 0.05 870 253 24 1.2 0.05 1120 103
8 1.2 0.05 1120 253 25 1.2 0.05 1340 103
9 1.2 0.05 1340 253 26 0.4 0.05 1120 293
10 1.2 0.05 1450 253 27 1.2 0.05 1120 293
11 1.2 0.05 640 203 28 1.6 0.05 1120 293
12 1.2 0.05 870 203 29 2.0 0.05 1120 293
13 1.2 0.05 1120 203 30 0.4 0.05 1120 103
14 1.2 0.05 1340 203 31 1.2 0.05 1120 103
15 1.2 0.05 1450 203 32 1.6 0.05 1120 103
16 1.2 0.05 640 153 33 2.0 0.05 1120 103
17 1.2 0.05 870 153
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Fig. 2 Surface morphology of different spindle speeds for dry cutting and cryogenic cutting
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Fig. 3 Surface roughnesses of different spindle speeds
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Tab.2 Comparison of the performance of composite

materials at normal temperatures and low temperatures
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