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Abstract

In order to solve the problem of poor accuracy, low efficiency and high labor intensity of rocket
flame outlet using traditional manual milling, the automatic milling is proposed by using the au-
tomatic riveting equipment. It breaks through the key technology of high precision positioning of
stringer using line laser calibration, leaving a margin when rough milling and angle compensation
when precision milling, fast programming technique based on program nesting, and realizes the
automatic milling of flame outlet hatch. Compared with manual milling, automatic milling has high
efficiency, high precision and good quality consistency.
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Figure 1. Outlet location map
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Figure 2. Flow chart of traditional production process of drain port
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Figure 3. Positioning of inter stage panel on panel automatic drilling and riveting equipment
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Table 1. Product inspection refined management process description
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Table 2. Factor level table
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R Z KT A TJIEAA2() B %% 14 (r/min) C #2455 (mmir)
1 R5 4000 0.03
2 R10 6000 0.06
3 R15 10,000 0.08
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Table 3. Milling test parameter primary scheme
=3 SR SRER R

5 TIERAA2(A) T H(B) W25 5(C) LTS
1 R5 1 (4000) 1(0.03) AI1BIC1
2 R5 2 (6000) 2 (0.06) A1B2C2
3 R5 3 (10,000) 3(0.08) AI1B3C3
4 R10 1 (4000) 2 (0.06) A2B1C2
5 R10 3 (10,000) 3(0.08) A2B3C3
6 R10 2 (6000) 1(0.03) A2B2C1
7 R15 2 (6000) 1(0.03) A3B2C1
8 R15 1 (4000) 3(0.08) A3BI1C3
9 R15 3 (10,000) 2 (0.06) A3B3C2
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Table 4. Primary test results and analysis
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1 R5 1 (4000) 1(0.03) 0.44
2 R5 2 (6000) 2 (0.06) 0.51
3 R5 3 (10,000) 3(0.08) 0.54
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Continued
4 R10 1 (4000) 2 (0.06) 0.11
5 R10 3 (10,000) 3(0.08) 0.21
6 R10 2 (6000) 1(0.03) 0.06
7 R15 2 (6000) 1 (0.03) 0.52
8 R15 1 (4000) 3(0.08) 0.23
9 R15 3 (10,000) 2 (0.06) 0.34
K1 151 1.07 0.73 /
K2 0.34 0.95 0.96 /
K3 1.17 0.96 1.25 /

Figure 4. Results of primary test and optimal test
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Table 5. Milling process parameters
F=5 HUTZSH

i JIEAEZ() FHHEE (r/min) 45 B (mmir)
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Figure 5. Line laser positioner calibrates the truss axis diagram
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Figure 6. Main program center location
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Figure 7. Flow chart of the milling process of the outlet
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Table 6. Parameters table of burr free hole making process
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