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Technology of Adjustable Elbow Sheet Metal Lofting and
Virtual Cutting Based on CATIA V5

Tan Ziyao, Xiong Yonggang
('School of Mechanical Engineering, Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract: Taking the NURBS surface expanding as theoretical basis, the control of the path and the Boolean calcu-
lation as basic methods and commercial high-level 3D software as a tool, the problems of the adjustable elbow sheet metal
lofting and virtual machining CNC cutting were studied. The accurate physical model of the elbow was acquired by means
of solid body surface reconstruction. The correctness of the expansion method was verified through the analysis of the
radial and tangential errors of the surface. Combining the secondary development function of CATIA V5 with Excel software,
the virtual simulation machining system of the elbow sheet metal lofting was constructed.
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Fig. 1 The engineering drawing of the variable diameter elbow
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Table 1 The parameters of the steel sheet metal unfolding
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Fig.3 The sectional shapes of elbow members
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Fig. 4 The shape of sheet metal unfolding
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Fig. 5 The blank model of tapered cylinder
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Table 2 The mechanical properties of the 20# steel

5 % SRR AR AR R R IR
- o, /MPa &, /MPa 5.1% Y%
g 245 410 25 55

NG 2 BIHL, 204 B 55 AR R ATt bl BIR R 4
TR, REARC I M A TR ) A5 A R i HL
WHAWAKE R, VBRIt . IBE 204
(I RES N Sy p 8
22 MISHANEE

1) E XAHURSER L HH B Ty . LRSS R BE
SEN 2D VIFEIPLAR, IR T AsAR 2R DL R e B A5 HAl
B TP B, T SUREHUn R 6 fis .

2) WEEAER I H | TR FER A
Brbndleb, w0 0 EL2 AR Ok Mot RN 45 i 5%
W, 1 CATIA V5 XTI, Rk HEER A
HBETIE . Gad FH YIRS PRIIE, SR ST
A TIBRIIN T R A 0 NC I TACES, A2 5
WPRUIFIEER, RIRTACH 2D KUEYIHI 55 B - UIE
MUK BRI T HARE , TG Fshif s JAa k)
() KRN S U L s . ek, JTHE
AR (A 5 SO S AR B 5 SR, PR ) L
PRAR LR Qi 7 R o

G L oaee s | s i e b
Sl

):] e T T R B R et L e a8

% e

6 LIFFEXER

Fig. 6 The module of process definition
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Fig. 7 The selection order of tool path
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Fig. 8 The simulation of virtual cutting
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Fig. 9 The NC processing codes
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Fig. 10 Linear interpolation
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Fig. 11 Circular interpolation
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Fig. 12 The section perimeter of sheet metal
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