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Abstract

The aircraft door is a typical thin-walled part of an airplane, and its machining quality directly af-
fects the assembly accuracy and performance of the aircraft. This paper conducts an analysis of the
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machining process and customized design of the workflow for a difficult-to-machine thin-walled
cavity part of a certain type of aircraft door. It also analyzes the cutting principles of cutting tools
and selects appropriate types, optimizes cutting parameters using VERICUT software, and refines
the tool paths and programs. The study finds that workpieces with optimized stress-relief grooves
meet the dimensional accuracy requirements. The optimized program effectively improves machin-
ing efficiency, providing practical reference for enhancing the machining precision of aerospace
structural components.
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Figure 1. Aircraft door
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Figure 2. Asia Pacific elite five axis high speed gantry machining center MT1530
2. WRBHERRMSERTMI A0 MT1530
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Figure 3. Stress relief tank design
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Figure 4. Machining result
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2.3. MIIERERT
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Table 1. Processing program list
F 1 MIERFR

EiE fitr1”] AR B S

W&ELK  APEC-MT1530 AR 1

RS 7075 R3S YT-037

InTHE 2 BFRS 1

T MTA% JIRRE TIEHRE  HE BE IR BATH H]

1 IETTFH AL TR TR D50R3.1 20,000 11,000 5 40Min59 S
2 1ETH HEARBE 5 & 42 D20R3 18,000 6000 3 30 Min27S
3 BEEEHESL AR G4 D16R0.5 16,000 3000 0.5 1Min21Ss
4 SHTTAR AEARBE T B < D16 18,000 6000 3 20 Min 27 S
5 B K HARRE T & 42 D16 18,000 5000 8 5Min 26 S
6 IEE B £ 5 BT A RIBET] D6 15,000 5000 0.5 1Min31s
7 BT A HEARBE T 8 D12R3 18,000 4500 0.2 18 Min 48 S
8 EE B RS HARRE TG 42 D12 18,000 5000 2 32s
9 1EHHESL HERTE R A 4 D16R0O.5 16,000 3000 0.5 1Min22S
10 IETH ALK ARBTG5 42 D16 16,000 5000 1 6 Min 24 S
11 BE F TR SN HEARTE 5 D12R3 18,000 5000 0.3 30 Min55S
12 HEA AR 5 42 D10 17,000 5000 2 11 Min 53 S
13 JEEAR K HEARTE TG 4 D16 18,000 5000 1 26 Min39 S
14 JEAR kG EARRE T & D10R1 15,000 5000 0.2 16 Min 49 S
15 M EE ARBTG5 42 D16 18,000 6000 16 3Min16 S
16 B K HEARRE G 4 D16 18,000 5000 16 3Min36S
17 BEMBA RS BORS BARRE T & D6R3 18,000 4500 0.2 11 Min20 S
18 LI ER A B AR HEARRE 5T & 42 D16R3 18,000 6000 0.5 8 Min 23 S
19 % K AR5 D6 16,000 3500 0.5 1Min4s
20 FLIFHEL K BRI & 4 D20 18,000 5000 3 5Min 07 S
21 LZ b HARRE T & 42 D20 18,000 5000 0.5 5Min28S

2.4. MLFEFFYRE

EL NX2007 A6, MREE TR GIT PRI TER, Kb sm. mEsi, 7
SR 2 R
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Table 2. Knife track strategy

2. TIERRE
T% SRR KHE TIRE RE
1 mill_contour T it 0, 0, 1 3
2 mill_contour Tk 0, 0, 1 3
3 hole_making fLgE 0, 0, 1 0
4 mill_contour Tk 0, 0, 1 3
5 mill_planar PR BE 0,0, 1 0
6 mill_contourr TREESE FR 0, 0, 1 0
7 mill_contourr IRIERC R BE -0.25, 0.036, —0.966 0
8 mill_planar P e 0,0, 1 0
9 hole_making FLEE 0, 0, 1 0
10 mill_contour [¥] 72 ¢ BR Bt 0, 0, 1 0
11 mill_contourr IRIERC RS 0.219, 0, —0.97 0
12 mill_contourr TR EERE B BE 0,0, 1 0.1
13 mill_planar JREERE 0,0, 1 0.1
14 mill_planar JECEEBE 0, 0, 1 0
15 mill_planar ST BRBE 0,0, 1 0.1
16 mill_planar P ER B 0,0, 1 0
17 mill_contour 5| S 2R 0
18 mill_planar P e R Bt 0, 0, 1 0
19 mill_planar ST C 5 BE 0, 0, 1 0
20 mill_contour T s 0, 0, 1 0
21 mill_planar IR R BE 0,0, 1 0.2
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Figure 5. Cutting comparison between ball cutter and solid carbide arc milling cutter
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B o RN T Fd it JJ R4, FEGRAIE A4 AN 5 & 1) (R RS B2 i i LR el R . IR
JFE A5 (Depth First) %42 K01 77 248, 72 TR s i, J) 5 e il — N R IO DR B 7 R N A,
HENEBIFTFRIRE, TEBREE 2R 4b— BT I T, B2 TAES 1 58 e

FEHEAT BT BE TR TN T, SRAR 0 ) 7 A0 e Jo A S0, R k2D D) 1 TR B8R ) B A B
ISP E], DASR 0 TR AR T) B . PR A D50R3 1 B AT K UIE TR, K SR i+ 81347 T
TR e W SRS S B PR, Wb 46 7). A28 T 2R ZVV/NIE, Bk 288 i TR a . Wik 6
KUBERBE I, 7 /NEBE T2 . Akt 5 bn TR A28 1 H 03 Min 37 S 446 5 40 Min 39 S, R R &
E A

Figure 6. Large cut depth
6. KYIR

Figure 7. Subcut
7. MR
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Figure 8. Small layer cut
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Figure 9. Large cut depth
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5. MK

VERICUT Force Ref% 748 & VT HIA B DTEIJTE AN 2040 th = 2801 NC #277. AR kb
J7ER G B AN G T, 8 e T RE R ORUIE UG JE R 0 R ) 5 KD H0 27 00 77 3K, SRAS W (10 1 2 A2
Fr e 25 22 [9] [10]. 40 & 10 AT & I [R] 28 froas, AR R s (8] 2 39 Min 22 S, A4k i) ) st
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Figure 10. Optimize the time saver
B 10. MALTTERTIE RS

Q395=+3 ;Tuning Mode ™ Q395=+3 ;Tuning Mode ™

Q396=+0 :Tolerance ~ Q396=+0 ;Tolerance ~

Q397=+0 (TA Q397=+0 (TA
42 L X+142,6596 Y+20.0049 Z+128.25 F20000. 42 L X+142.6596 Y+20.0049 Z+128.25 F20000.
43 L Z#31.25 43 L Z+31.25

44 L X-7.4136 Z+23.385 F11000.
44 L X+90.9]1 Z+28.538 F20000
44 L _X+80.56 Z+27.996 F11000
44 | X+75.385 7427, 724 F20000
. X+70,211 7+27.453 F17400
44 L X+65.036 7+27. 182 F15400
44 L X+59.861 7+26.911 F14250
44 L X+54.686 7+26.639 F13400
44 L X+49.511 7+26.368 F12800
44 L X+44,336 7+26,097 F12425
44 L X+39, 161 Z+25.826 F12175
44 L X+33.986 Z+25.555 F12025
44 1. X-7.413 7+23, 385 F12000

45 L X-236.9893 45 L X-236. 9893
46 CC X-236.9595 Y+15.005 46 CC X-236.9595 Y+15.005
47 C X-241.9317 Y+15. 5313 DR+

47 C X-241.932 Y+15.531 DR+
48 CC X+11537.6098 Y-1160. 4607 48 CC X+11537.6098 Y-1160. 4607
49 C X-244.973 Y-15.341 DR+ 49 C X-244.973 Y-15.341 DR+
50 CC X-239.9936 Y-15.7951 50 CC X-239.9936 Y-15. 7951

51 C X-240. 0233 Y-20. 795 DR+

Figure 11. Program optimization result
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