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G1 stable extension algorithm on complex surface in die surface design

Yao Bing, Liu Yuqi, Zhang Zhibing, Wang Zhen, Zhang Xilei
(State Key Laboratory of Material Processing and Die & Mould Technology, Huazhong
University of Science and Technology, Wuhan 430074, China)

Abstract: A complex surface extension algorithm based on boundary features and a bidirectional skinning surface method based on bound-
ary derivatives were proposed, and the stable creation of G1 extension for complex surface was achieved. Then, the algorithm realizes the
conformal relationship between extension surface and original surface by using boundary features, and the quality of surface is improved
greatly. Furthermore, the extension surfaces in segments are constructed by the hybrid strategy of skin and fill surfaces to overcome the
problems of overlapping and wrinkling that were prone in the complex surface extension, and the stability of extension surface is greatly im-
proved. In addition, the bidirectional skinning surface method based on boundary derivatives was proposed to ensure G1 continuity of sur-
face at the extension boundary. Based on platform NX, the boundary extension function was developed, and the automatic extension of die
surface boundary was realized. The actual test results show that the proposed algorithm has the advantages of stability, reliability, high de-
gree of automation, and good surface quality, which can effectively shorten the design cycle of the entire die surface.
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Fig. 1 Schematic diagram of boundary extension
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Fig. 2 Schematic diagram of calculatation for basic extension direction



5% 8 4

W IR BB 2R G RRE HE P 49

2.1.2  Edge sSAbKE 5 1] 6 2

X T A D4 T, o Al 0B AV o) G T2 -
TR S AL S E R e (18] 3a), SEARTT
] — A BE R i 1T I R AR B R T ], XS T )
bR A AR AR AN HAE AR i
13 Ml 07— 2, o E SR, M Edge 81T TE
Edge (Y] ] — el 2 ff i 54 F i b i i Ry
], FETU, e & Bdge ALY FE M5 1), BRI
Edge sT7E Edge B9YIIa] (&l 3b),

(b)
E 3 Edge s BIEM 7107~ & E

(a) FEAlZEAR Iy ) (b) Edge ¥l
Fig. 3 Schematic diagrams of extension direction for Edge points

(a) Basic extension direction
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Fig. 4 Schematic diagram of extension direction adjustment on
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Fig. 5 Segmentation for boundary information
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Fig. 6 Segmentation for self-intersection region

(a) Determination of self-intersection region
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Fig. 7 Schematic diagram of judgement for new boundary wave

IR DX IR FH VR iy i R A 422 i 2 A g B it 2k
foft LT 5 1 s S A iy 1T LA ok T A T 2 7 A
(1) TR IR 45
2.3 WEREMIE Gl EME

TE CHLSE AR s s ot b, [A)

(b) Bridging processing

(c¢) Surface filling

AR P T I AEE 5 28] 99 T 254D S TR AR i e
TETAEAFA 381 ) T RASE JEL T o S0 A 00 S Ak ) 2 1 R
N Gl kAo fe i R B RN T |

(1) ML k5] 2k

ey 3 AV gy TR B S IR K 5| Sk,
o B I S S BT I LA T £, T |
AP — 2R AR G P i 2R, O — AR SR
BT Ak, Anl&l 8 Firzs, ik Ao il i i) 7 i Sk
AR b 3Ry BEAR PHS #9 A [] DX I A 21 44 S i i 28 3%
AR, SE AR B AE A A (A B S (I 22
FIARSZ BEAH 1 5 B (i AT 42 i 2 11 A 3 fif iy
2, A DA R DAy S gl 2k

=R
7= R \
SE 1 0 2
— BiER
B
—
A

18 7 A 2
Fig. 8 Schematic diagram of determination for extension curve
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Fig. 9  Schematic diagram of bidirectional skinning surface
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Fig. 10 Extension result and continuity analysis of trunk cover plate
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Comparison of boundary extension effect
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