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Aeronautical Manufacturing
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[ABSTRACT] Aiming at improving CNC milling efficiency of discrete aeronautical manufacturing enterprises by
using Six Sigma tools and methods and integrating the core idea of international overall equipment efficiency (OEE),
and the sample of aluminum alloy parts produced in an aviation enterprise is statistically analyzed based on VERICUT
simulation software. Besides, several common problems of inefficient programs are identified. By introducing the concept
of efficiency baseline, the project finds a considerable way to control the key factors such as material removal rate (MRR),
surface machining rate (SMR), empty knife rate, etc. Finally, a numerical control milling efficiency evaluation method and
program control ideas are proposed, which can be used to control the efficiency of the program effectively by preventing
the inefficient programs from flowing into the production line, and a lot of time waste, and labor cost can be reduced.
As a consequence, the delivery rate of the digital production enterprise can be improved dramatically, and the core
competitiveness of the company will be enhanced.
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Fig.1 Definition of efficiency baseline
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Table 1 Example of machine tool cutting parameter library

JIHES HA%/mm TR T B/ (rmin') | 4/ (mmemin') | EUAS | WISE/mm | W1 /mm
1 25 il HLBERY 14000 5000 2 15 2
2 16 i HIBEHE 14000 5000 2 10 2
3 25 il RiBEREEE 9500 3000 2 1 5
%2 HUKMRRESMREE
Table 2 Date of MRR and SMR of machine tool
T EE oy )/
7 HH e /mm éVIA)f MRR/ AVG MRR/ WARSE Sl 15!@51\41}1/ @$5SMIE/ %ﬁz{smly ???SMI}I/
cm’min ') (cm*min ') mm (em®min ') (em®min ") (em®min ') (em®min ')
25 157.5 148.5 25 150.0 537.5 25.0 13.1
20 126.0 111.4 20 143.8 397.5 21.8 12.5
16 105.0 81.7 16 95.0 312.5 21.3 13.3
12 73.5 45.8 12 95.0 188.4 18.0 10.6
AVG 115.5 96.8 AVG 120.9 359.0 21.5 12.4
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Fig.2 Efficiency baseline of MRR and SMR of different machine tools
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Table 3 NC program simulation report template

ES ZH
T JIERER | R/ BRSG 1| BRYITE ) | BRI /| KRB/ | GETIEHR /| 23003/
TIHZFR N o : .
FEFEIHI A mm (r-min™") (mm-min ") mm mm cm min %
2Rt
N2501A  D20R3L100 20 8000 3000 10 5 2500 30 20
HLAR il BEAR /| ML MRR/ | 50T SMR/ | RERARFR /RO CISE] /R /)
et =] 3 3 s 1 2 | 3 . . S DTHIEFE] /min
1 EER iR £ cm (em™ min') | (cm’ min") cm min min
Gagiis
DMCI125U2| Simenz 200000 53 134653 100 90 120

R4 BEUEREHER
Table 4 Sample table of program efficiency

27 AN ES YN MRRFEEHE/ SMRIEE/

=, | ey
FS | b xR cm’ L (em*min") | (cm’min')
A B E 13020 | X1 100.0 40.0
cC | 7 20496 | X3 90.0 70.0
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SZFRMRR/ SEBRSMR/ | MRRIEH/ | SMRIFAN/ | 80514y | s
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Fig.3 Overall running chart of program
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Fig.9 Efficiency evaluation of different machines
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Fig.11 Cause—and-—effect diagram of program efficiency
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