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Interference and Gap Calculation for Composite Component Assembly

Based on Measured Data
WANG Qi1 ZHANG Pin' ZHONG Yu' HENG Xingbo2 ZHANG Dewei?

(1 AVIC Research Institute for Special Structures of Aeronautical Composite ,
Aviation Key Lab of Science and Technology onHigh Performance Electromagnetic Windows , Jinan  250023)
(2 Nanjing University of Aeronautics And Astronautics, Nanjing 210016)

Abstract  For the composite component assembly interference problem caused by molding errors, this paper
proposed a method of dimensional reduction of composite component assembly interference and clearance based on
point cloud data obtained from laser equipment, it converts the interference and clearance calculation of the three—
dimensional assembly into the calculation of the two—dimensional boundary distance. Taking a certain type of aircraft
random assembly as an example, the feasibility of the proposed method and algorithm is verified through experiments,

and the assembly accuracy and efficiency are improved compared with the original assembly process.

Key words Composites, Assembly, Rigid transformation, Boundary extraction, Interference calculation, Point
cloud
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Fig. 1 Flowchart of the methodology of this article
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Fig. 2 Schematic diagram of the radome body and the ring frame
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iz X Y Z
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BEA TR 2 0.064 -381.364 28.736
AR MR R 446.490 0.054 23.329
LA R -446.814 1.674 36.880
FRHEXTFR 5 1 0.533 1411.507 389.554
IHEXTFR A 2 -0.217 1416.265 -391.201
IRHEBFEE 5 1 443.362 1434.202 -147.153
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IRHEPFEE 53 -356.808 1456.777 -454.464
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Fig. 6  Point cloud data post assembly positioning
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Fig. 8 Coarsely extracted set of boundary points
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schematic diagram of the calculation of

the angle between adjacent vectors (right)
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Fig. 10 Flow chart of the analysis of the geometric distribution

characteristics of the projected points
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extraction algorithms
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Fig. 12 Comparison of the stability of different point cloud

density algorithms

4 FREEBRTHSEKMITERIIE

FEAR RS 15 B B R 5 PR R T X B ) i A =
J& , it AR T S R R A KNS
AT TR B S R} O RS eI R R = Ny ke
R B 1 e e g 2 T 7 B, FE AR B i S s T
FETHEHL — 200, LL O s A 5 i, X Bl iE J7 10 h W 46
J7 ) A A — AR TR 4300 5 IARE R AR RS A58
T A B KR A0 5 AB, ¥ WA a2 JE A7 e,
A WA [ A ], SR R T 0, RIS T3 4
A R ), ) s 2 BUINT 0, B TR R . 8 il —
UGG, DL O SUNRES i e LKl 0. 17, ek
B4 3607, HARME BN A B 5 2 TR A BE BS , e 58 1
b o R S | 1] 57 10 = N B TR S R O N
R NE 13 TR o

y vz BRI IR

‘ B mm T
LT

Xy SUL

: \\ FRHE B

K13 TS EETH R AR R &
Fig. 13 Simplified schematic diagram of the interference and

clearance calculation method



4.1 EXREBEBmTH5ERRA SRR
FH B3R T X PR SR O R AT S i T 95 S 1)
BRI, IR Tk, an & 14 Frs o

0.300
0.200
0.100 |
0.000
-1.000

K14 BRPEIGA S EAHT 5 1] B A S DR
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the boundary at a time
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Fig. 17  Color map of interference and gap distribution with

different interception step sizes
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