118 F5H Wil as TR ik Vol. 11 No. 5
2020 4F 10 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Oct. 2020

XERS:1674-8190(2020)05-651-06

TR RRREHTR AN AR

R TRORC
(1. fizs Tolk v 22 C AL Tl (E D A R SR A | s im T, 5% 710089)
(2. s Tk V5 22 ®AL T GEMD AT R TTAT A &) Fisk 3 #35, V5% 710089)

W OE ERETAE LI R A E AL S A e A 280 N AN T v i AR TE B2 e in RS R R — i
BETAE . PR — b RSP T R b R B P TR R AR B R R 7 ik R TR PLBL R Bk
PR T 2088 5 3 A 7 U A 09 L BR R TE B AT Ge 0t A M SRR AR TR e e Y B R R T R R 5 ok
PN T 5 58 0 I T AR TR 25 05 il D RS FAFALTE . SR WL A SO 4R U5 v R 65 A 4R TH R AE I T
T T A S T BE (L BRSO AL T A B B
KR FLR IR TR s B TR TR AR s 0 TR

mESES: V261.2 MERARIRRD . A
DOI: 10. 16615/j. cnki. 1674-8190. 2020. 05. 006 FFRR (R RR S ) #7245 (0SID) : S

Research on Deformation Control Method of Aircraft Wing Beam Parts
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Abstract: As a positioning reference part for wing assembly, how to effectively reduce the deformation of wing
parts and improve the machining accuracy is an important task. A control method for the flatness warping de-
formation of wing beam parts during processing is proposed. Based on the technological characteristics of air-
craft wing beam parts, the actual deformation data of the parts on the production site is computed, and the de-
formation trend, deformation amount and main influencing factors of beam parts are analyzed. The improved
processing plan and processing deformation control method can reduce the deformation of beam parts. The re-
sults show that the flatness value of the parts in the process of machining can be effectively improved, and the
deformation of beam parts can be significantly improved by the proposed method.
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Fig. 1 External wing internal rear beam
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Fig. 2 Typical single-sided beam structure
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Fig. 3 Warping deformation diagram of beam parts
T IR R N T, Z sl AR I 7
FEAF W TE MR B i RN 45 B AR B LR B IR
JFE N TR AR g R A T T A S

2 HBAFEMIRERTEEG

i

T R I T AR R R B, — R e R
T B 25 ¥ R 8 RS I TRy 5 %6, DAIERIPL Y G 42
S A PR35 off T AT — Ah TR L ORS in TR B 2 T A
T BRI TR AR N 5 A T LA, 43 5
ML T 2 AT A EEE 1 AT AT 2 A4
T, BRI TRARME 4 iR,

i F—— Wi rm

W K I *umm@:%m@

ﬁ%}JE&Tﬁ'}% Jl:t R o A s i

el A

P4 T O 0 SR T

ﬁ%%%v&m

Fig. 4 Typical processing flow of beam parts
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Fig.5 Flatness detection location map
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Table 1 Typical structure roughing allowance setting
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Fig. 6 Revision datum diagram
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Fig. 7 Datum overcorrection diagram
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Table 2 Planeness record before and after trial
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BEA 1 1.50 1.75 1.80 1.00 2.20 3.35 0.95 0.00 0.15 0.35 1.05 1.40 0.60 0.25 0.00 0.70 3.35
FEA 2 2,25 2.20 1.75 1.75 2.35 2.90 0.95 0.00 0.00 0.00 0.25 0.40 0.15 0.00 0.00 0.85 2. 90
FEA 3 2,45 2.25 2.20 2.15 2.60 2.70 1.05 0.10 0.00 0.10 0.20 0.20 0.00 0.10 0.10 0.70 2.70
. BEA 4 1.80 1.30 1.00 1.20 1.90 2.90 0.60 0.00 0.00 0.15 0.95 0.80 0.09 0.00 0.00 0.90 2. 90
= FEAR S 1.35 1.28 1.30 1.50 2.30 3.20 1.00 0.00 0.00 0.26 1.20 0.86 0.17 0.00 0.00 0.85 3.20
; FEAR 6 1.80 1.50 1.30 1.80 2.30 3.15 0.75 0.00 0.00 0.00 0.60 0.50 0.15 0.00 0.00 1.00 3.15
. BEA 7 0.10 0.10 0.10 1.20 1.50 2.60 0.80 0.10 0.05 0.10 0.15 0.10 0.10 0.00 0.05 0.10 2. 60
BEA 8 0.10 0.10 0.50 0.75 1.50 2.50 0.75 0.00 0.00 0.15 0.20 0.20 0.10 0.00 0.00 0.05 2.50
FEAC9  2.45 2.25 2.20 2.15 2.60 2.70 1.05 0.10 0.00 0.10 0.20 0.20 0.00 0.10 0.10 0.70 2.70
FEA 10 3.00 2.80 2.50 2.50 2.40 2.70 1.50 1.00 0.05 0.20 0.85 1.00 0.80 0.00 0.05 1.80 3.00
FEA 1 1,00 0.80 0.80 0.90 1.20 1.30 0.40 0.00 0.10 0.40 0.60 0.60 0.40 0.10 0.00 0.50 1.30
FEA 2 1.20 0.50 0.40 0.40 0.50 1.30 0.03 0.00 0.00 0.20 0.50 0.50 0.20 0.00 0.00 0.30 1.30
FEA 3 1.20 1.00 0.90 0.80 0.80 1.30 0.20 0.10 0.00 0.20 0.80 0.70 0.30 0.00 0.10 0.25 1.30
FEA 4 1.10 1.00 0.90 0.90 1.00 1.30 0.20 0.10 0.00 0.20 0.80 0.70 0.30 0.00 0.10 0.25 1.30
i® FEA S 0.80 0.80 0.90 1.00 1.20 1.40 0.70 0.10 0.00 0.30 0.60 0.50 0.20 0.10 0.00 0.50 1.40
Lty FEA 6 1.50 1.45 1.40 1.40 1.35 1.50 1.20 0.40 0.05 0.20 0.60 0.50 0.05 0.05 0.40 1.10 1.50
& FEA 7 0.40 0.15 0.10 0.40 0.75 1.50 0.45 0.06 0.06 0.08 0.20 0.30 0.10 0.00 0.00 0.10 1.50
FEA S  1.20 1.30 1.30 1.35 1.35 1.50 0.40 0.10 0.10 0.15 0.50 0.30 0.10 0.15 0.15 0.50 1.50
FEA 9 1.40 0.65 0.65 0.75 0.75 1.50 0.10 0.10 0.05 0.25 0.80 0.80 0.05 0.20 0.10 0.35 1.50
FEA 10 1.40 0.40 0.15 0.30 0.70 1.55 0.40 0.00 0.00 0.08 0.50 0.30 0.10 0.00 0.10 0.60 1.55
FEAS 11 1.40 1.40 1.20 1.10 1.30 1.60 0.70 0.10 0.00 0.40 1.20 1.10 0.50 0.00 0.20 0.60 1.60
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