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摘 要：现有螺杆转子的截面型线有尖点且接触线不连续。针对该问题，同时为了简化截面型线的组

成，本文采用正弦螺旋线光滑连接齿顶与齿根圆弧，进而提出了一种新型全啮合的正弦螺旋线型螺杆转

子。构建了正弦螺旋线及其共轭曲线的啮合模型，进而推导得到了截面型线的方程。分析了新型截面型线

的半径比和螺旋线中心角对双螺杆真空泵工作性能的影响，并给出了其合理的取值范围。结果表明，所提

出的新型全啮合螺杆转子的截面型线完全光滑，空间接触线连续，有利于提高双螺杆真空泵的性能。
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Abstract：The cross -sectional p rofile of the existing screw rotor has sharp points and the contact line is discontinuous. To
solve this problem and simplify the composition of the section profile, this paper uses a sinusoidal helix to smoothly connect the
tooth tip arc and the tooth root arc, and then proposes a new type of fully meshed sinusoidal helical screw rotor. The meshing
model of the sinusoidal helix and its conjugate curve are proposed, and the equation of the section profile is deduced. The
influence of the radius ratios and helical central angle of the new section profile on the performance of the twin-screw vacuum
pump is analyzed, and their reasonable value range is given. The results show that the section profile of the as-proposed new full
meshing screw rotor is completely smooth, and the spatial contact line is continuous, which is beneficial to improve the
performance of the twin-screw vacuum pump.
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双螺杆真空泵因结构简单、运行平稳、干式

运行等优点，广泛应用于半导体、食品加工以及

石油石化等领域 [ 1-2]。它主要由一对相互啮合的螺

杆转子组成，螺杆转子与泵腔内壁之间存在若干

个相互独立的工作腔。通过螺杆转子的连续转

动，可以实现气体的吸入、压缩和排出过程 [ 3 ]。

已有许多技术人员对双螺杆真空泵螺杆转

子的结构、力学性能及其内部流场等进行了研

究 [ 4-9]。其核心技术是螺杆转子截面型线的优化设

计，这直接影响着双螺杆真空泵的抽速、级间密

封和极限真空度 [10-12]。目前常用的 B型螺杆转子型

线无法完全啮合且存在泄漏通道。针对该问题，巫

修海和王君分别研究并修正了螺杆转子截面型

线 [ 13-14]，一定程度上改善了其啮合性能。Lu 等 [ 15 ]
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