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A Study on 4-Axis Machining for Mono Pump Rotor
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ABSTRACT

Mono pump rotors are widely used in wastewater treatment plants, medicine, cosmetics, paint, paper, and
chemical manufacturing, dairy production, public works, agriculture, and so on. A mono pump comprises two
main parts: the rotor and stator. Typically, the rotor is machined using an expensive whirling machine. In
this study, we developed an algorithm for 4-axis machining of the rotor on machining center (MCT).
NC-code was obtained by applying the algorithm and finally the rotor of the mono pump was machined on a
4-axis MCT. Results of four sample experimental works showed close agreement with design geometries.
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tool radius(mm) 8.5 8.5 12
fillet radius(mm) 4 4 0

cutting speed(rpm) 1,500 1,500 3,000
feed rate(mm/min) 2,000 2,000 1,000

cutting depth(mm) 2 0.8 0.3
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cutting margin(mim) 1 0.3 0
min. linear interpolation
length(mm) 3.495 3.495 0.781
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(a) Intermediate stages of rough machining by fillet
end mill tool

(b) After finishing process and machining result by
ball end mill tool
Fig. 8 4-axis machining of N031-1-S on Fanuc 0i

Design and Machining Process

(b) Machined result of N063-1-S model by ball end
mill tool

Fig. 9 4-axis machining of N063-1-S on Fanuc 0i
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Design and Machining Process
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(b) Intermediate stages of rough machining by end mill

(c) After finishing process by ball end mill tool
Fig. 10 4-axis machining of 065R204_B model on
Mazak Integrex-200IV

Uesign and Machining Process

(b) After finishing process by ball end mill tool
Fig. 11 4-axis machining of N021-1-S model on
Mazak Integrex-200IV
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plane 1 2 3 4 5
position 30 60 90 120 150
eccentric error(e) | -0.085 |+0.067 | -0.048 | -0.012 | +0.053
diameter error +0.01 | +0.02 | +0.03 | +0.02 | +0.03

Fig.12 Geometric error of machined rotor(N021-1-S
model) at five sections
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