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Structure design and shape optimization in arc dovetail

LU Huiting, HAO Yan-hua, HUANG Zhi-jian, WU Fu'xian
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Huaqiao University, Xiamen Fujian, 3610213 China)

Abstract: In order t0 design the structure of arc devetail; and analyze arc dovetail and
triangle transitien structure in‘the joint of “blade and-dovetail, a new type of blade profile
was desighed. Based on aforementioned work, sizeé constraint relations between the blade
profile and dovetail’s top face were built, “the blade and dovetail’s parameter model was crea-
ted using ANSYS software, and the-blade profile and dovetail’s structure were optimized.
The results indicate/ that/the optimized back stress of the new structure is 827.11 MPa,
down by 6. 51 % than the original structure; the quality of new structure of the blade/dove-
tail is 0. 869 42-kg, down by 1. 85% than the original structure; the distribution of stress is
more uniform and stress gradient is smaller among dorsal throat, leaves basin throat and
leaves body. On the whole, the blade profile of optimal blade and dovetail structure is bet-

ter as compared with that of initial blade and dovetail structure.

Key words: arc dovetail; triangle transition structure; blade profile; size constraint;

optimization design
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Fig. 1 Triangle transition structure in engine
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Fig. 2 Blade profile and dovetail structure
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Fig. 3 New blade profile and dovetail
structure-with ANSYS
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Table 1 Result contrast between new-structure and. original structure under design state

mikg - 25 W #-S,, / MPa 75 S,/ MPa & S,./MPa
PRSI H 0, 885798 884.72 732,37 407. 63
BHIRAET4im 0. 86942 827.11 822,55 622.75
Ak % —1185 —6.51 +12.31 +52.77
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Table 2 Result contrast between new structure and original structure under maximum aerodynamic force state

m/kg - EES Sy, /MPa R S, /MPa £ S./MPa
e KB T RS 0. 885798 668. 09 682. 60 504, 46
e KB T HaE i 0.86942 647. 33 679.74 495, 24
A/ % —1.85 —3.11 —0. 42 —1.83
®3 BIMNSIRETEEUMEFENERILL
Table 3 Result contrast between new structure and original structure under minimum aerodynamic force state
m/kg IS Sy / MPa - ZEMERS S, /MPa & S./MPa
/NB) T R 0. 885798 806. 94 697. 11 373. 00
/NS BN B 0.86942 761, 92 768.72 569. 25
e/ % —1.85 —5.58 +10. 27 +52.61
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