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Abstract; Tip deformation analysis of high pressure (HP) turbine rotor based on the
HP rotor can improve the tip clearance numerical simulation precision. Due to the complex
air cooling structure of HP turbine rotor blade, the number of finite element mesh is huge.
The mortise structure analysis of HP turbine blade and disk belongs to nonlinear analysis,
which also needs enough calculation time. A simplified method of complex air cooling blade

model and mortise structure contact analysis model was presented, the calculation efficiency
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was improved under the premise of without affecting the calculation accuracy. Applying this

method to an aero-engine turbine components deformation analysis, the results were com-

pared with the deformation analysis results of the original complex blade model. The relative

error of the largest turbine blade tip radial deformation was 0. 47 %, and the calculation time

reduced 99%. It’s proven that the simplified method and the calculation method are feasible.
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turbine components; deformation analysis; complex air cooling blade of

turbine; mortise structure contact analysis; simply method
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Fig. 1 Structural characteristics of complex aircoolling blade
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Table 1 Radial deformation results comparison of

different internal cooling structures
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Table 2 Stiffness comparison of blade of different

internal cooling structures
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BT 75

4

IR N SRl IS

S5 R ARG I3 M A TR i 4 05 ik 1715

AR AL A b T R i BT AR A R
AL BRI R

mnnxw:@“*m)+<”*ﬂ

my o
Hp X = (n,roprsapy i)’
1.0 p, < 1.5
s.t. 21.0<< p, < 1.5 (2)
hﬁ<h<2
Horpopo B py Sy R B R R E A RS A
S S U 3E Y R

Ak J5 A8 BE R 230 i F o i R AR 42 S8
FH2E 0. 27 %, 0o =5 BE AH 25 0. 47 %6, 1 A8 [R) % 3k
RO HMZ2E0.19%,

FAARAAS 3] i) 22 B JEL 5 £0 Iy B 78 k47 A2 T
RIS R 2308 BBV T 45 R i 47
TE S AT I i b AL AR o A8 ] % 38 A L 2
T » AR A /INER B 0. 5 oo fi5 A1 A5 750 1 - 0 4% %5
60243, THEAALES Sy 2 h; 5 28 W i BT ) A% £
M 144347 GHEHL R 72h, 0] LUE H AL R R A
980 WA B, O HOR IR FE SR TR AR . A8 BEJR
W fRT AR R 1) i QAR TR AR 0] AR T 5 B R KR
AR EL AR 220 0. 6250, H I HIE W . A8 B JE R
feit B Al DR 52 4 3% i e S AR A ] Bt 43

2 |RMAELREEE7EE

o T fe i B B 2R i e g Pt Ll
A TR S VTS AT 2 AR B R (9 IELEE 5 20 Al
ARE % CUN L 4 Cad) o 80 B M1 ASTE I3 A R 1Y
BT R 23 BN AR ) o R B D 2 2% v i
Fr AT i AE T 53 M R B i A A5 Y 5 30 A 114
WIS R 2 TSI 7. i L SR P il 2 4 {77 3%
K A A A5 2 AR L A 45 R BB g i i 2z |

ol JEE ST ik 0 A ) (5] 4 45 4 16
RN b A BV 2R AN P 4 Ch) iR s 18T R il

2

(a) (b)

B4 B R R RS TR A B AR B 3 o) Al
Fig. 4 Temperature field distribution of truth blade

model and simplified blade model
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Table 3 Radial displacement of feature points of test piece
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Three kinds of plate contact mesh from

sparse to dense
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Table 4 Radial deformation comparison of calculation results and flat photo elastic experiment result
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