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Design and Research of Key Mechanisms of the Double End Milling
Machining Center for Wood Windows

YANG Chunmei, MENG Fanwei, DING Yucheng
(College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract: Aiming at the problems of low milling efficiency, low machining precision and high manual labor intensity of the outer
frame of passive European—style wood windows, a double end milling machining center for passive European—style wood windows was
designed and used for high—efficiency and high—precision milling of the outer frame of passive European—style wood windows. Through
the analysis of the milling process of wood windows, the detailed design of the machining center structure was carried out using comput-
er—aided design methods. Solidworks software was used for three—dimensional modeling of the machining center, and finite element a-
nalysis software was used to analyze the strength and stiffness of the key support parts. Virtual experimental methods was used to verify
the machining efficiency of the machining center. The results showed that the theoretical machining efficiency of the machining center
was about 400 fans/day, compared with the manual machining efficiency of 350 fans/day, the efficiency was improved by 14.28%, and
the maximum stress of the key support parts was far less than the permissible stress of the material, which met the requirements for use.
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1. Automatic feeding mechanism; 2. Locating device; 3. Clamp
device; 4. Transportation device; 5. Single end milling mechanism;

6. Sending mechanism
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Fig. 1 Overall structure of double end milling machining

center for wood windows
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Fig. 2 Flow chart of double end milling machining

center for wood windows
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Fig. 5 Scatter diagram of wood window dimensions
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Fig. 6 Connection diagram of cylinder,

side press roller and frame
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(a) Force analysis diagram of frame (b) Stress diagram of frame
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Fig. 7 The force and stress diagram of frame
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(a) Deformation diagram of frame under vertical feeding force (b) Deformation diagram of frame with no vertical feeding force
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Fig. 8 Deformation diagram of frame
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Fig. 10 Comparison of existing machining equipment and machining centers
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(e) Fifth order vibration mode of the frame
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Fig. 9 Vibration mode of the frame
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