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Adaptive Machining Technology of Large Aircraft Skin Based on Rapid Scanning
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[ABSTRACT] Aircraft skin parts are characterized with complex shape, large size, weak rigidity, difficult to machine
and so on. Recently, the skin mirror milling technology appeared as a high precision green machining technology. Due
to the weak rigidity of the skin blank, the gravity of the blank and the clamping force will cause deformation, which will
result in the deviation between the actual surface and the design surface of the blank. To solve the above problem, an
adaptive machining technology of aircraft large skin based on rapid scanning was proposed. The actual surface of the skin
blank could be obtained quickly by laser scanning on machine, and then the machining program was transplanted based
on a feature mapping method. The transplanted machining program has been successfully applied to practical production.
The proposed adaptive machining technology solves the key problem of the skin mirror milling technology, can generate
the machining program efficiently and satisfy the requirements of the form accuracy and thickness accuracy of the skin
parts, and improve the production efficiency of the skin effectively, which will bring significant advancement to the mass
production of domestic large aircraft.
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Fig.1 Mirror milling machine tool
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Fig.2 Principle of skin mirror milling
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Fig.3 Overcutting and undercutting caused by deviation between
actual surface and theoretical surface
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Fig.4 Components of adaptive machining technology of large
aircraft skin based on rapid scanning

20194E 5562 6 0] - MR HIA 87



,—‘? N »
E{%l’ﬁi RESEARCH

ST BV T TRI -5 552 P T 1T SRR P S 5 DB s
FErE s

RGN AN G AR ML R G R AR S 4k
RN CAWIL N EBEINRE 2 R DE S ST IR
BEAME A & RN TR SE A

AILE LI R T —E 0] LURPLIRSE Y230
FAMBEIE RGN CHLSE R IME A & I T3 R 58
L1 SECERMEGRE

WE S R L0 R 2R 50 b 2006
S HE L LN LR A R RO A 2 A L. HLR Y
BB E S WHURIR S AR e, TOF2) SRR & 5
P 2R T b RO Sk A5 21, focJm h il 2
HZIs B E 5 MEE B (S, i LI AR R e i 2
SR RIS B R A 4G
12 WHRREIMNEBERMTRERS

KBS SME A &R T3 R G 3 KA

FETLPHOCTIIN AR G5 B B I PR A1 D RS XL
P Ak PRI RERLERAN T A 181 AR S RERE R .

F T LRMOCTI R GEMN5E BT 1T PR 41 41 L) REAR
e AT R SRR AR 23 A AR R O e i
ISk R AL BN B WO A, TS 2314t = Bt
4R

HCHE Ak T REASE R R X A ) 0 49 8 S =
PEATAE PR AE T 2R G , MR HR AT R Rl i = 8t
PEAT BT R DS AR B SR SR ALL i T
T 52 B B S bR B T

TV FGE A AR S RERL R ] CATIA —IRIF A58
B, FHHTAET 6 B o B A R B N T )
BUNGE B PR TR TAT b A A B SR T AT b 2, AT A5 52
PRINT I8 R 7SS BB ER 1 D BE , A SCIR T 56T
FHIEVERC ) TR AR 5k

I WO S

|
o Pl

Bs5 fAtAREGRGREERE

Fig.5 Schematic diagram of scanning system
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Fig.6 Software system interface for aircraft skin shape
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Fig.8 Mapping relationship between theoretical and actual surface
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Fig.9 Process diagram of adaptive machining technology of large
aircraft skin based on rapid scanning
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theoretical profile and transplantation of software system
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