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[ABSTRACT]

future. The aircraft structural parts belong to a variety of small batch production mode, the stable and efficient processing

Flexible automatic machining has become the development direction of aviation manufacturing in the

technology is difficult to obtained through iterative optimization. In order to ensure the normal operation of flexible
production line, it’ s necessary to solve the flexible line machining technology. According to the requirements of flexible
wire machining mode, the research is carried out from the aspects of machining technology standardization, process quality
control and construction of monitoring instructions. A complete set of automatic machining technology of flexible wire
for aircraft structural parts is developed, which powerfully supports the efficient and stable machining of aircraft structural
parts in flexible wire machining mode.
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Standard tool and matching process strategy in machine tool processing of flexible line

Table 1
TR | TIHG S INGYAE=S JnT 5=t
Al L12 50R3Z2 | HSK100A-MEGA20D-105 | IE8ts:
Al L20 50R3Z3 | HSK100A-MEGA20D-105 | K44
Al L32 65R3Z3 | HSKI00A-MEGA32D-115 | F&BEHEH
TC4 T12 45R3Z4 | HSKI100-E9306 5803-1295 | A4t
TC4 T20 70R3Z5 | HSK100A-MEGA20D-135 | A58c4e)
TC4 T32 80R3Z4 | HSKI100A-MEGA32D-115 | F5#EiEHR
e
IIHE sTC1250 1# v | BOIE# | Aluminum7075 vJ
MIA= @wmT v MIBE seem
NERS TEEE TR
GXLZY2GT12*15*50*110R3 8500 3000
GXLZY2GT12*15*50*110R3 8000 2400
GXLZY2GT12*15*55*100R3 8300 2400
GXLZY2GT12*15*50*110R3 7500 2500
GXLZY2GT12*15*45*100R3 6500 2500
GXLZY2GT12*15*55*100R3 7000 2000
GXLZY2GT12"20"60*100R3 8000 2200
GXLZY2GT12*15*45*100R3 7500 2000
GXLZY2GT12*20*60*100R3 6800 1800
GXLZY2GT12*15"45*100R3 7000 2300
GXLZY2GT12*15*55*100R3 7400 3000
GXLZY2GT12*20*60*100R3 9000 3000
< >
MTTIR GXLZY2GT12*15%50*110R3

1 WMITNERLETZREBNEEER

Fig.1 Automatic decision technology of cutting tool and strategy
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Pk T 1
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Fig.2 Standard format of NC program
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Table 2 Part of the standard macro programs
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FEA i p5 MEASURE_POINT
PR
A fL MEASURE _HOLE
VI G A CHECK_PLANE
MEBREEH (JFRL) fP6 SAVE G54
HEZL T
HEZRZELL (5 ) 3 READ G54
HoAth U] CLEAR

42 ETTIEEGHIRENRTIES

(1) FFBWILZEA P B J] B B iEAh . S SCel
IR T ) B A PPl , DA sk T 250 e rh e B T
Jr 2SRRI T 120 T SO [ 6% 7 5 ekt g 14 g s
B, Lhiz ) B0y o T A AR R R 1.1 B &4,
HET LA A (B Sk ) B TR . G b e g s
T 12 g S 5 T T ELDC EC A AR ] JT L A S
K RN 25 5 VEAN A % ) ELA D IE BE A T . 54
— DN RN 3 DI SR, A SCR A IE S5
SEIEE R BN 4)~(6) iR,

1 (xgl'lmin)
f() =4 L) L
e 2 (Hypiny < XSy, 0 = %)
(4)
(o :X)Z _
e 20m (W XKUY, 0y = %)
Su(x)= . (5)
_(X*Ho) _
e 20}, (‘uo < xglumax’o_Mz — :umax3 :u())
()’ i u
20'2; < — max — Mo
fG (_x) = € (lumm\'x < :umax ’GG 3 )
1 (X, )
(6)
Ferb, x VNS tins M 700 R B AR R R SR PP 5
,uo y‘j?ﬁ/ﬁ;‘ﬁ{ﬁo

SN ] RS R R R R AR DT S8 E T 05
AT o R — BRI R AP FE R
Ho BRI F= (f;) 5. TRICE TR N

1 M, bbow S
£ =905 w5 u, —HFEE (7)
0 YK lbu EE
JVRVEREEE T B : F I 3m A

x3 REFIINMVKTHITREG

Table3 Executable code of machine tool correspond to macro programs
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Fig.3 Process of automatic tool change
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Fig.4 Typical aircraft structure part (mm)
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Table 4 Machining technology information of the part
iy UIEIE =
T/F T4 T4 IMTIE B/
min | %@ S/(r - min") & F/(mm - min™") | YI¥E /mm | PIFE /mm
10-#LANT | 01-HLANT | DCS008-10-01 | T25 80R3Z5 300 800 120 1 25
01— BUREAN T | DCS008-20-01 | T25_70R3ZS5 210 1600 650 2 10
02— HEAURE N T. | DCS008-20-02 | T25 70R3Z5 210 1600 650 1 5
20- K5 03— ffifi%k | DCS008-20-03 | TC12 100R1Z4 | 180 1000 50 20 4
4 HMMEE | [og00820-04 | TI2 asR3Z4 | 200 1500 400 10 1
Kn T
x5 EHMIHFERLEER
Table S Probe macro program of parts processing
ke BRET B/
Origin (~10.000, 350.000, 120.000, 0, 0) W5 T A (L
REVISE B(-Z, 90.000, 350.000, 150.000, 290.000, 350.000, 150.000) WIE B fih
REVISE Y(+7, 290.000, 350.000, 150.000) KEIE Y 1] J5L
P REVISE_X(+X, -10.000, 500.000, 150.000) B TE X [ A
REVISE_Z(-Z, 90.000, 500.000, 160.000) WEIE Z [ i
SAVE G54 TP e
MEAS_POINT (-Z, 90.000, 450.000, 160.000) W3k a5
MEAS_POINT (-Z, 90.000, 550.000, 160.000) WA
ST A A MEAS_POINT (~Z, 290.000, 450.000, 160.000) W a5
MEAS_POINT (-Z, 290.000, 550.000, 160.000) Wik 25
CHKFLA, 0.1 A LRI 25 SR R BE, 222 0.1mm
STOKE(420,310,40) Ec2S2iioyNmn
FHRR A MEAS_X(410.000, 500.000, 140.000, 2, —2) MEEHRKE, A2 +2mm
L MEAS_¥(190.000, 660.000, 140.000, 2, —2) MBI TEE, 2% +2mm
MEAS_Z(190.000, 500.000, 140.000, 1, —1) MEELZRE, A2 + Imm
LI MEAS_HOLE (305.000, 430.000, 8, 0.025, -0.025, 0.05, —0.05) | M&EZEA} ¢8mm fL, FLA7 /225 + 0.025mm, FLAZ/A2E £ 0.05mm

A B R BRI NC TP 7E A A AR AL M Lm T 1 2

Bk,
(2) 7 AR EA N Tk A 42 45 2 Ko TR
”/-A#Z?E <o

(3) B R T s A in T 20 b A A 42
A TR AR S AE N BB R L T T2

eSO/ N
2 % X wk
(11 G, 40, Ell&, 45 ST Enias Faed = 4ni g
102 Wi hEEAR - 20224 55658 55 710]
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