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A Method of Constructing Flexible Agile Production Cell for Aircraft System Parts
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[ABSTRACT]| Facing the features of aircraft system parts production, such as multi varieties, small part size, lots of
small batches, traditional NC production mode hit the bottleneck in improving productivity and reducing manual work.
Therefore, this paper proposed a method for flexible agile production cell construction based on integrated control,
automatic cutting compensation, industrial robot application, and image recognition. With applying this method, totally
automatic aircraft system part production can be realized, including automatic parts storing, automatic material loading
and unloading, automatic NC cutting, automatic measuring, and automatic cutting compensation. In order to validate
the method, a real production cell has been constructed by using this method in a certain plant, and it is capable of
manufacturing automatically without manual work in a continuous 24 hours. So, this method can help to improve the
productivity of aircraft system parts and lower the labor costs at the same time.
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Fig.1 Hardware construction
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Fig.2 Manufacturing unit layout diagram

20204E 5563 & 552110] - it hlE A 93



,—‘? N »
E:I:jl‘lﬁx RESEARCH

PR SR R ST S S e WL
D < T < T <
g s )
S W 38
B PLCF ¥ TIRE BRE e TR
BT LA ISR BRI NCER WA

B3 HERETEE
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Fig.4 Production plan control principle diagram
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Fig.5 Unit production task running mechanism

ANy B, HBERS R RO A P55 (I I A2 1

(4) FZAFIE : FAFI D B PRI A A RE S
AR, ORI, BT AR R S B 2 T
AR R AR A5 R e R m AT R Z s A
SE SCIN DU 2 AR 7 B R PR A DN ) A S R
F PR E ST S RSN,

(5)FMEEIN T 5% 2 BURSAR PRI, S
FGORE AT I AL 2 RSO, R B hn T
PP AR IO SA% SR AL AR 7 B, e B T A S
BOAATAMEIN 5 X T Jo ik DI HI N TAE IE A A4
i, it N T A 20T D R R O R 17

(6) WrRHI T . YrRHT i th ALas A T 52
AP PR ZE B, o TR B IR T 70440
e, PR R T S LA LR AT, AR bl as
NG P SE U , SR S 15 R G0 1 MES &
G LA A 5 S HER A A R O

3 BETESEMNRGESTUHRAHEN

KESHIZHEK

i RS [) S TR A 1) e 255 e VRS e o7 5 P
328 [) TSI 0 P o s P O e, AR SR T R TR
P RGN T LA N e e S AR, Fiiw
I RGeS VRS FE TR H TR ] + 0.005mm, BEAZ T £ K
MR GEA il 15 4 P 2R, 38 o B PR Az 11 A kst
FERL AT SEHUA [F) A ARz i b 5 I AL By
R e e L, TR EE X I, W 6 FiR, FEEH T
BeJe BIR(FAF), HIRERE 4T 5705 s 2 ) R GE R 91
FLAHBC A, — BB T & s v R GEAE RN Tt ok
MAEHL T ARG ERNLE , FEE A E MBS T FE LR (5K
MHL) Asbr 2 A7 B RE 2 5 o

TEQCIEAE I 3 0 7R FEAE 1 B TN [R] A 2 e s for
SERTT LA 2 A FIAS [ R AR I R Je 75 5K, an &l 7 i

FEN S AL

£ LIEN ARG PURTAR S
Elo ZEREMIFE
Fig.6 Clamping positioning principle
EH/EL REJETE L L M & B

TENLEHET BB

FERLTIUHS FERLIGHR

B7 RESHTEE

Fig.7 Tray structure diagram

HE RTGER 5 T AL A0 R S A A R 07 8 50 2 T
(9, R, B AR (B AL ) Aebn R P A7 B T
DRI 38 2o P A 0 TR 2 T A 2% ROV vfEf
HBSE RN T o

T4 — T WRHERERIIME , Ykl i%ia n b i L
AL, R 7S TV LS N S 2 S BRI 4L& 77 U] e
RO SE ML SE A RZ 2 T AT (RN PR ER AR E 1)
BHIPUZ F iz A S i . HLas AU i A7 48 9
BT RARE KSR EEE T Je 35 L2 R B B X Y
FIAE, i T2 € AL AR GE R FL AT B S B BT AY I
3 5] B3 7R 0.3mm DL P, TIBIL A A A H A2 A0 1R 22
M HAE +0.2mm Z N P RIS R 5 AT
BCE R AR BRI, AR BRI R, AR SR
T —RhEs G FEAT 5 R PGSR TR
N 8 Bz Al AR S PR T4 A PR 1 2 R T AR R
SIS SR IR ITRFT R, BIL e AR A 283l R oA

20204E 55638 552110] « Bt hER AR 95



,—‘? N »
mﬁblﬁx RESEARCH

Ty i) [ E FEAR A ASTELMIIIAY £ B 454 T J7 , Bk T
B BRI B RATA, I AT R SUE L
RYeJn, J 1 E] A P AT R E SRR, ZhE:
N AR B, Bl as ARS8 =2 e AL R S8 BT, ST IT
JE B T is g, B RS T A, s iR i
FEREIX B

BITERIL AT IS s i e, FE A
KT 1) AN MG 7 A B B ) i TR ARV
A FHEERAEHHE . IFH, 2 AL L H S EI 5Tk 1
A IR S5, AT TS BILds A E AL 22 (19 7 2 I 22
BORIE, FEE AT B BE 25 | S ETEA

4 =p

HRFCHTAS Tl AR “HL T (R B R TAT 2 A
B A PR R SR A TR R, BT AR SO AR AR M A TR
LRGN Z M Sl i 20, InIEl 9 FoR . il %ot
= ABEI T — & TS (it S
B — AR R e e T A LR B R G,
H AT 55 e e B4 . A sh LIRS A Bl
B T4 ThRE

iz FiZ s BATT S8 I T % 5000 43 ff ik 222 R
NS R LRG0 N T, 50 30E 1 AR ST
BRA R, SCEL T 3 SE 24h JC BS99 1R b
T EF A A k., A B R T g
B, 5N TERYEEE I T i B ge A i S e, 2%
PERCEE T 7 BCTE AR =R A PR ) BRUGER A
BAR )5 T A B e, ARG AR W3 1.

5 #ig

AR SCER X LR G 3 i R p AR e s in T
TELE P R0% TR ] 55 7 A S5 ) T 14 i 5, B
T BT (A A PR R X LR G P A
BN R 2 TR A B L R TE A S A
ERP. MES DA T AR R )5 % 5 I, 5% &AL
FGAF RS/ R Z 4 5L B9 T TR A EM 5
G5 T LIS NPT e 56 HR , fde T RIFI24
YA () P o o A 2% e o v S e as ) 5 45 R

|

o] b/ T HE2E

I G ATIR

E8 #EBFAKRBHITRRETEE
Fig.8 Robot end-effector principle diagram
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Fig.9 Manufacturing unit overall layout
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