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Abstract

Impeller as an important part of the Aero-Engine should have a high machining accuracy and
quality. The X-axis slide of Aero-Engine impeller dedicated machining center is taken as the re-
search object, which was turned out by a machine tool factory, and its dynamic characteristics are
studied by finite element analysis. The weaker part of the X-axis slide is founded according to the
analysis of inherent frequency and modal shape, and as to the weaker part, optimization design
scheme is put forward to improve the dynamic characteristics of the X-axis slide. This conclusion
provides a certain reference to the future optimized design.
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Figure 1. Impeller
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Figure 2. Model of impeller machining center
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(a) Before simplification (b) After simplification
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Figure 3. Comparison chart of X axis sliding block model before and after sim-
plification
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Figure 4. Position relation of X axis sliding seat
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Figure 5. Relationship between X axis sliding seat and motor po-
sition
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Figure 6. The total deformation of the static analysis of X axis sliding seat
B 6. X g Do R TR

[ EGEEN]

LR X

Figure 7. Sketch map of the name and the coordinate of each position
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Table 1. The result of the modal analysis of X axis sliding seat
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Figure 8. The first three order modal shapes of the X axis sliding seat
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Table 2. Comparison between the results of before and after optimization of the von Mises of X axis sliding seat
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Table 3. Comparison between the results of before and after modification of the modal analysis of X axis sliding seat
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Figure 9. Comparison of X axis sliding seat model before and after optimization
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Figure 10. Equivalent stress diagram of X axis sliding model before and after optimization
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Figure 11. The vibration model of X axis sliding seat model after optimization
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