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Various processes have been developed to improve the performance of the lubrication oil pump
in a recent automobile industry. In particular, trochoidal profile has been widely used for the
lubrication oil pump because it is easy to flow control and a lot of oil feed rate is obtained.
Accuracy of the trochoidal profile as a core component of the lubricating oil pump affects the
driving performance. So, it is necessary to develop efficient processing of the trochoidal profile. In
this study, a machining process for the trochoidal profile is developed by turn-mill. Cutting force,
surface roughness and tool wear were evaluated in accordance with machining conditions.
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Fig. 1 Trochoidal curve by trigonometric function in
polar coordinate system
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Fig. 2 Various shapes of the trochoidal curves
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(a) 4 leaf trochoidal profile

(b) 8 leaf trochoidal profile
Fig. 3 Shape modeling with CAD/CAM program

Fig. 4 Simulation of the machining process with

CAD/CAM program
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Fig. 5 Experimental set up for processing of the
trochoidal profiles

Table 1 Machining conditions

Material AISI 1045 steel
Rotational speed (rpm) 2/5
Spindle speed (rpm) 5,000/7,500/10,000
Depth of cut (mm) 0.4
Tool diameter (mm) 6 (flat end-mill)
Processing shape 4/8 leaf
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Fig. 6 Cutting force of the 4 leaf shape according to

machining conditions
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Fig. 7 Cutting force of the 8 leaf shape according to
machining conditions
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Fig. 8 Surface roughness of the 4 leaf shape according
to machining conditions
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Fig. 9 Surface roughness of the 8 leaf shape according
to machining conditions
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Spindle speed (RPM)

Fig. 10 Tool wear of the 4 leaf shape

Spindle speed (RPM)

Fig. 11 Tool wear of the 8 leaf shape
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