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Abstract: In order to explore the formation causes and rules of Poisson's burr in ultra precision cutting of
nickel-phosphorus alloy, and to seek a more accurate characterization method of Poisson’s burr size, this
paper conducted theoretical analysis of the formation mechanism of Poisson's burr in nickel-phosphorus al-
loy and established a prediction model for the height and width of Poisson’s burr in orthogonal cutting pro-
cess. Through experimental analysis of the influence of cutting parameters on the height and width of Pois-
son’s burr, it can be observed that the effect of cutting depth on burr size is significant. When the cutting
depth increases from 3 pm to 9 pum, the burr height increases by 0. 099 8 pm and the burr width increases
by 1.06 pm, while the cutting speed has little effect on the burr height and width. By comparing the burr
data obtained from the experiment with the predicted data, it can be seen that the average relative error val-

ues of the burr height and width prediction models are 5.43% and 8. 17% , which verifies the accuracy of

s B 88 :2023-09-30; 1&1T H #§: 2023-11-01.
HEWH: HRARPEE AT LI H (No. 51975128)



5 8 ]

IR 55 BB B OA M B NI DA AL T RDE LB 1141

the prediction model. At the same time, the current characterization method of the height and width of

Poisson's burr have certain errors. Therefore, this paper proposed a method for calculating the volume of

Poisson's burr using the integration method, and established a more accurate characterization method of

the size of Poisson’s burr based on the volume method. The average relative error value of the predicted

volume model is 4. 81% , indicating that the accuracy of the Poisson's burr volume prediction model is rela-

tively higher. The research results provide theoretical guidance for the rational selection of cutting parame-

ters and Poisson’s burr evaluation method in the orthogonal cutting process of nickel-phosphorus alloy.
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Tab.1 Cutting tool geometric parameters

Tool A B
Nose radius/mm 2.5122 0.059
Edge radius/mm 54.419 97.743
Rake angle/ (") 0 0
Clearance angle/(") 10 10
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Tab.2 Experimental cutting parameters

Experiment Cutting depth Cutting speed
No. h,/pm V/(mmemin ')
1 3 200
2 4 200
3 5 200
4 6 200
5 7 200
6 8 200
7 9 100
8 9 200
9 9 300
10 9 400
11 9 500
12 9 600
13 9 700
14 9 800
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