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Design and Application of Portable Precision Finishing Milling Machine
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[ABSTRACT]

In order to meet the requirements of finishing a large number of small mounting surfaces in aircraft

assembly manufacturing, a technical scheme of finishing with portable milling machine is proposed. Through the analysis

of the precision machining object and the portable machining process, carry out force analysis, dynamics modeling and

detailed design of the portable precision milling machine, and carry out the application and comparative analysis. The

results show: for the batch manufacturing of small mounting surface of aircraft, in terms of processing efficiency, the

portable finishing milling machine improves about 3 times compared with the fixed milling machine, and in terms of

processing accuracy, the portable finishing milling machine improves about 5 times compared with the hand grinder.
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Fig.1 Diagram of aircraft wing components
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Fig.2 Diagram of flap slide mounting surface
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Fig.3 Finishing process of portable milling machine
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Fig.4 Force diagram of portable milling machine
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Table 1 Key technical indexes of portable finishing milling machine

75 agpi PR /mm | SHUK /mm
1 X AT 0.02 450
2 X S R 0.02 450
3 Y AT 0.03 600
4 Y TR 0.03 600
5 XY T 0.02 =
6 Z-X TH¥ 0.01 —
7 Z-Y EHE 0.01 —
8 SSONINS 0.50 —
9 AR/ (r-mm ') 0.20 —
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Fig.5 Structure diagram of portable milling machine
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Fig.6 Structure diagram of panel component
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Fig.7 Structure diagram of slide pillow component
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Table 2 Key technical indexes of milling head

el BeitfahR SRS EL
VI3 R i kg <10 9.16
Z BhpA 7RG /mm 12 12
SETHEE /mm < 0.12 0.1
B/ (mmm™) < 0.2/20 0.12/20
HURERE R/um 1.6 1.6
TS B /mm 0.02 0.01
JiEkk 1 J8 Z itk %5 /mm <1 0.5
B ik ANn] Ji ANH] S
B FAMBESh i /mm < 0.02 0.02
B A RS /mm 280 = 20 285
KA B / (rmin ') 10200 10200
B FAUERAE / (N'm) 2.1 2.1
B A PO / (rmin ') 5100 5100
PARSE S VU i Bt VU 4 i Bt
TIHYIEI EA% ¢/mm 40 40
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Fig.8 Structure diagram of milling head
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Fig.9 Z-axis drive mechanism diagram
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Fig.10 Locking mechanism diagram
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Fig.11 Measuring device diagram
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Fig.13 Chip guide device diagram
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Fig.14 Physical photo of milling head
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Fig.15 Deformation of station one
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