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Effect of Different Element Technology and Mesh
Division for Bending Stress

YANG Xiaolong, WANG Qiaoyun, HAN Minjian

(College of Mechanical Engineering,Xi” an Aeronautical University,Xi’ an 710077, China)

Abstract ; Using element technology can handle shear locking, and because of the personal experiences and knowledge,

the difference between accuracy and efficiency often occurs, which will lead to fatal consequences if no analysis. A

throughly study about the influence of element technology ( B-bar, URI, ES, SES) and solid mesh division for bending

stress according to the stress of cantilever beam was presented. The results show that the high order elements should be

selected priority in the linear static analysis, and the enhanced strain or simplify enhanced strain hexahedral is

recommend to calculate the bending stress for low order elements in the linear static analysis. The conclusion provides a

reference for the selection of element technology, meshing and cell layers, when bending stress calculation of the slender

or thin-walled structure is occured.
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Figure 1

Element deformation diagram

of pure bending beam
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Figure 2 Bending Figure 3  Bending

deformation diagram

of high order full

integral element

deformation diagram
of low order full
integral element
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Figure 4 Diagrammatic sketch of

cantilever beam model
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Figure 5 Diagrammatic sketch of cantilever
beam finite element model
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Table 1  Low order element stress comparison
of B-bar unit technology
?é?:ﬁfﬁ SRR/ MPa B2 (B L) /%
PO (2 )2) 30.2 -19.5
P (3 J2) 34.7 -1.5
DU (4 2) 35.8 -4.5
ANEE(2 2) 31.4 -16.3
NHEE(3 Z) 33.1 -11.7
NHEE(4R) 34.2 -8.8

% 2 URI FOB KGR0 5 5 3tk
Table 2 Low order element stress comparison

of URI unit technology

g@ffﬁg Bk R/ MPa 5225 (HFIB AR /%
P4 (2 JZ) 30.2 -19.5
U A (3 )22) 34.7 -1.5
DU A (4 J2) 35.8 -4.5
FNHER(2)Z2) 25.2 -32.8
N3 2) 28.3 4.5
NI (4 ) 30.1 -19.7

&3 ES FABHKMGKEELE A2
Table 3 Low order element stress comparison

of ES unit technology

Zﬁ?}ﬁﬁfﬁ RORER A/ MPa 5225 (G L) /%
PR (2 )2) 30.2 ~19.4
DU (3 ) 34.7 ~7.4
PO A (4 J2) 35.8 -4.5
FNEEZ) 38.3 2.1

AR ) 37.9 1.1

&4 SES #AFAMIKEF TR 21t
Table 4 Low order element stress comparison

of SES unit technology

PR SR =K

R RO BRFR S1/MPa {5225 (S HIS(H LK) /%
LN CYES) 35.8 -4.5
AL ) 38.1 1.6
FNIER(2 ) 37.8 0.8

%5 B-bar ZLHE K FHY-E4 N AL
Table 5 High order element stress comparison of

B-bar unit technology

?ﬁ;ﬁf&% BKER )/ MPa 5 (5 IG E) /%
jhagzN@! JZ) 38.7 3.2
DU (2 JZ) 38.2 1.9
NTHARCL ) 38.9 3.7
ANHEER2 ) 38.2 1.9
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Table 6 High order element stress comparison

of URI unit technology

g%ff;g BRI J1/MPa %22 (SIS LK) /%
PUTER (L)) 38.7 3.2

PUTHER (2 )2) 38.2 1.9

NI )Z) 38.9 3.7
N2 2) 38.3 2.1
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Figure 6 ¢, cloud chart of low order 2 layer

tetrahedral ( B-bar, URI, ES,SES)
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Figure 7 o, cloud chart of low order 4 layer
tetrahedral ( B-bar, URI, ES,SES)
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Figure 8 ¢, cloud chart of low order

2 layer hexahedron( B-bar)

. 71/MPa

0.358
4.122
7.886

11.650
15.414
19.179
22.943
26.707
30.471
34.235

B9 A&H-4 E>x@ik(B-bar)o, =B
Figure 9 ¢, cloud chart of low order

4 layer hexahedron( B-bar)
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Figure 10 o, cloud chart of low order

2 layer hexahedron( URI)
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Figure 11 ¢, cloud chart of low order

4 layer hexahedron( URI)
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Figure 12 ¢, cloud chart of low order
2 layer hexahedron( ES)
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Figure 13 ¢, cloud chart of high order
2 layer tetrahedral (B-bar)

M. J1/MPa

-0.003

4.247

8.496
12.746
16.995
21.245
25.494
29.744
33.994
38.243

14 FH2 Esx@R(B-bar)o, =8
Figure 14 ¢, cloud chart of high order
2 layer hexahedron (B-bar)
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