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Abstract; The forming theory of arc tooth profile used in single screw hydraulic machinery was analyzed. The inside rolling en-
velope method and the tooth profile normal line method were used to solve the formula of conjugate tooth profile. The flow area
and sectional areas of rotor and stator were analyzed. A prototype screw pump using arc tooth profile was designed. The volu-
metric efficiency of the prototype was predicted. The results show that the proposed design scheme and mathematical formulas of
original tooth profile are feasible and correct. The arc tooth profile is very simple and the curvature is easy controlled, it is very
beneficial for the design, processing and manufacturing. For the three heads screw pump with arc tooth profile, its volumetric
efficiency under the designed pressure difference remains to be above 97% , and it can meet the design requirements.
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