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Abstract: 3D computer aided design (CAD) system based on feature-based solid modeling technique has been
widely used for product design recently. At the same time, CAE also plays a more and more important role in
product design and finite element method is one of the most popular CAE methods. The models built by CAD
systems usually need simplification before finite element analysis according to precision need. How to analysis the
degree of simplification is an essential problem in automatic transformation from CAD model to CAE model.
Models of different degree of simplification are called Multi-state Model. Considering the need of economizing
hardware resource and ensure the appointed correction precision at the same time, this paper proposes a
measurement method of the error of different simplification models according to FEM error analysis theory and
then validates that by numerical results. Based on the measurement method, the concept of Level of Error is
proposed, which provides a new way of getting Multi-state Model in FEM field.

Key words: CAD; finite element method; multi-state model; feature simplification; error analysis
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Table 2 Verification data of relationship between displacement error and AH
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Table 3 Verification data of relationship between displacement error and AU
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i 0 1 2 3 4 5 6 7
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2 512.9 1056.1 1637.6 22585 29075 3541.0 4140.7 4 694.6
2 — 2 52.9200 112.778 9 177.543 4 236.960 4 297.509 2 346.215 8 357.710 5 419.5157
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7 A 5 W DX 3 S () BE B AT = Y (meas(T))Y9 P o REAE T A6 IS 199 4% 5 3 T A oA i I 1) 22 3%

TeATy
DA% 4 5 A5 HE BT AE X389 e #u 7 Sobolev 25 i) WP (AQ) [ 13 AU =[ul,pac
AR SCUAASAS BT R Soild87 #7T Sy 8], R AIE 1] 44 J5 of L1 3 23 A bR B0 u RS I e WA (T) B Al o6 e 45 18
HEAT T e f, B4 BEXITE 97% LA AR HE T 2, e 25 10 X 45 BR G 40 17 LA SRk (#4237 A3 L 75 3 93 7 4k
S5) 5l 7 e u 75 LA Sobolev =[] b Al v [ 4 o, B A G PEAN 8.

2D A R T UK BRSO 22 A B BB OIS ST, H TR T RS RN AT
AH FAU 8538 A0 AT A R i A 4 0 A2 s 0 2 5 3k, B B IE AN BE 45 Hh R Ak ] 40 5 0 A IR TS v 5
G5 RS ) FARBUE, N — 2 AR BT O AR WS ) 0 S0, O 45 A H AR S S R (A0 B L 75 39 73
U A IR R B T3RAF AT, AH R AU 18773723, AT B A 355 — A ] 4 1 46 10 52 2 P AIE A 17 A0 05 5 ok 545 3 2k
£ ] e 8 22, o 2 DAy A ] e SRR R 157 40 SR s

_ |hk+1-m k+1-m
AH = |nGhm —higt

ATy

BUft R BRI [ A SC AR 4 B SRR LI [RIAT s R R 1 S
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