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Abstract

This article conducts static structural analysis and pre-stress modal analysis on wind turbine
blades using Ansys and Pro/Mechanica, respectively. It is discovered that the two software pro-
grams yield different results for the same object under the same conditions, and a comparison is
made between their outcomes. Additionally, structural optimization of the wind turbine blades is
performed in Pro/Mechanica.
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Figure 1. Wind turbine blades
1. RAOKBHMA

2. T Ansys S EISSHAFRS S
2.1. BSEISH

2.1.1. FRBHAEX

BN R AL AT Ansys AT, G ATETH TAER OIS, JF HAE TR H Y Static
Structure A, BIAIHHE A HKCEMIH B, K5, BAEMQARD R BALH B BT AR E
X, J5 AT I BRI T TAR . ARSCA AR REE SO BRI B M T B 25 MRN8 SR S AR (R
B E=75x 10° MPA. JAfALL 1 =0.25. % =2.7 glem®).

2.1.2. PIgxRI5

TEFE LT AMRUEYELUS, 5 24E Ansys WO -7 RS R 23, FERI G AR R B R, E SR EIN
Moy gz i RsT, Se AR LA N Element Size S 1 mm. 7R3 RSHR N BLE , R 2347 Mapple Face
Meshing (£ T X 4 75 4 B AT 1] H A0 1R XA o AE B S LAIG, IR e XA AR JEAT IR b B 2 1 Bl 4R
BRI B PIRE RS SR W 2 B

DOI: 10.12677/mo0s.2024.133280 3062 jé

[

S


https://doi.org/10.12677/mos.2024.133280
http://creativecommons.org/licenses/by/4.0/

KRR

Figure 2. Mesh division effect diagram
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Figure 3. Diagram adding constraints

Bl 3. ZRERN

Figure 4. Adding loads
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Figure 5. Custom material stress analysis contour map 1
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Figure 6. Custom material stress analysis contour map 2
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Figure 7. Custom material strain analysis contour map 1
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Figure 8. Custom material strain analysis contour map 2
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Figure 9. First order modal shape
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Figure 10. Second order modal shape
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Figure 11. Third order modal shape
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Figure 12. Fourth order modal shape
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Figure 13. Fifth order modal shape
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Figure 14. Sixth order modal shape
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Figure 15. Natural frequency
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Figure 16. Material definition table
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Figure 17. Pressure loads and constraints in the model
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Figure 19. Stress and strain comparison chart
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Figure 20. Stress and strain comparison detail chart
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Figure 21. Prestressed modal calculation
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Table 1. Scheme comparison
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