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Study on Strength Life Analysis Process of Gas Turbine Disk
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Post Code:710072; 2. The Fifth Electronic Research Institute of MIIT, Guangzhou, China,Post Code:510610)

Abstract: The turbine disk is a key component of gas turbine, which is subject to very high centrifugal
load , vibration load and thermal load during service and is easily damaged. Based on the overall situation
of process analysis, the input and output factors of different modules are defined, the research and devel-
opment process construction method of gas turbine is established, on the basis of which the turbine disk is
the research object, the turbine disk strength analysis process based on ABAQUS is established according
lo its typical loads, the turbine disk life analysis process including various tesls is established according to
its typical failure mode, the support factors of the strength analysis and life analysis are clarified, and the

correlation between the factors is analyzed.
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Fig. | System architecture of research and development

process
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Fig. 2 Typical structure of the turbine disk
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Fig. 3 Typical failure mode of the turbine disk

3 MSRVRREREFGINRE

3.1 RBEEBESWRE

K AT BRIT A3 A0 5 i, 2R B 58 B e e IR AR
T BRI LA Bl BE AR , T A A it A
PR A ik e v 4 £ 2R 0 A B L, A I8 e 89 B A
7 A PG S TR R R A S

K F T F A7 BR T 43 B 8 ABAQUS Xt i 46 %
REEIAT T

(1) B ST iR s i = HE L (R 5 AT Bt
I 7 e S D TN TRARE = G B DO i o 9 b
(=S

(2) RE ST T e R TSt R BT
A AR S P T A 1 A0 b Ay B 24 SR G

A& NI E= O N T S i3 [ o
B AT B TT ) 5

(3) XFimse A BRI A AT A% R 43
W2 U A R Rl TR, DR IS R 1 A B G EEA
AR 5 $R A8 A TR R ) B

(4) HRAE 5 AL 45 Fiom B B 25 1 ik
BN AERE R ) 5 AL AT RS I, A
Z B JLAAT DX IR A T 43 1, 5 B 2 X A ] 4 BT 28
R, TR RS S AT A TR, xRS
PR IS5 3, HEAT RS o i 1 65 2 B P4 TG 5%
PERILE 5

(5) SR 345 5 BT AR HE A7 5 Ab 3,
0 e P 3 - 0 7 A R B B L O S
SIS R AT BT A SR AT, F 0GR 5 58 FE 4 A
ML

e SR B T AR 8] 4 TR o

WA
JUTHER
MRS
AT
YR
RS
{65 O S 3 o
MR H
(ppraw) | L TRPHAE
R T AR #
RS T R R

E4 iREERESITIRE
Fig. 4 Turbine disk strength analysis process
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Fig. 5 Turbine disk life analysis process
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Fig. 6 The factors and correlations in the process

of strength analysis
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Fig. 7 The factors and correlations of the material mechanics performance
4B B BRI GE A5 B IRAR R, o AT 7 i e 4 Y L T2 52 30
Z\

fiE B RO 3 #3170 i B 0 B AR , 15
ST IR AR SRR b ST TR S 2 i o BT R s
TR AR AR IR SR IR R St
il T4 Z R RS R



- 200 - # RE B

i

T & 2021 4

(1) #ar T &R RO WA
AT — AR S Tt — D R Pt S A T R B B
i

(2) Fxtim 48 510 52 BURFAE , 151 28 i f 2 IR 7%

ST T AR RO L T IR, FE LR E ST T
Rt AR TR o

(3) Mt ARIPF BERFRERME R &,
AT T IR SR o BT R A o AT I SR R B
LT SRR RBOR R LB T B A v 2B B
AR AT BT

SE M

(1] BPZR,arFRE. MRS M]. b5 AR AGH A, 2007.
ZHAO Wei-dong, YU Dong-hui. Process mariagement [ M ]. Bei-
jing: Intellectual Property Press,2007.

SENK M K,ROBLEK M. The impact of the standardization of the
NPD process on its efficiency[ J . Journal of Business Economies
and Management,2019,20(7) . 149 - 167.

L e AR A AR AR RO R AT ] 1
R ,2012(7) 2999 - 1002.

(3]

BI Ting, XU Xue-feng. Research on business process management
capability and its influencing factors| I |. Information Science,2012
(7): 999 - 1002,

ERRE,E OFE Al AR TN SRR B S TR W
[J]. P EEFRE,2017(S1) ; 224 -229.

WANG Mao-xiang, LI Qun. Research on the implementation model

[4]

and supporting elements of enterprise process management | J .
China Soft Science,2017(S1) ; 224 ~229.
[5] COOPER R G. Overhauling the new product process| J | . Industrial
Marketing Management,1996,25(6) :465 —482.
AR HLBU™ S S B RO R RIR [ )] MU BT S 0F
%%,1998(2) . 9 -12.
7O Hiiicijin: A-siey ol omesptul deigyind ielliols ot me-
chanical produets [ J ]. Mechanical Design and Research, 1998
(2):9-12.
EGD -3 #i Il MK202 % Zi#/L0 S brifE 8]

[10]

[11]

[12]

[13]

[14]

[15]

EGD -3 Spey MK202 engine stress standard[ S7.
PR . 2 R AL S AR AR i e B S Wk [ M. Jb st EBy
Tl i R4 ,2000.
TAO Chun-hu, Failure and prevention of rotating components of
aeronautical engines [ M |. Beijing: National Defence Industry
Press,2000.
BRI A Al i S iR ID]. Bat:
BRI AR A K R4 2005,
ZHAO Xia. Calculation of turbine rotor strength and life of a turbo-
prop engine| D ]. Nanjing: Nanjing University of Aeronautics and
Astronautics ,2005.
T 9. JEf s R S HLIR AE BRI Fr o BE 41 T 5 A e 1B
[D]. Fi%2: PEdL Tl ks ,2006.
FU Na. Intensity analysis and life calculation of turbine plates and
blades of an aero engine[ D]. Xi’ an: Northwestern Polytechnical
University ,2006.
AN, EREDR. s A s HLES F s FE BTt Rl B L M. B3
b #2208 A H RAE L 2014,
LI Qi-han, WANG Yan-rong. The problem of structural strength
design of aero-engine[ M]. Shanghai: Shanghai Jiao Tong Univer-
sity Press,2014.
kLR B5H R 57 A A o (M ] db T [ B Tolk AR
#1,2003.
YAOQ Wei-xing. Structural fatigue life analysis| M |. Beijing: Na-
tional Defence Industry Press,2003.
e ) BT B B B [ M. bt B th R, 2017.
SHANG De-guang. Fatigue Intensity Theory[ M |. Beijing: Science
Press,2017.
WANG P,ZHANG Z ,HUANG X, et al. An application of active
learning Kriging for the failure probability and sensitivity func-
tions of turbine disk with imprecise probability distributions[ J7.
Engineering with Computers,2021(1) . 1 -21.
T, ERER A 55, A 0 RE SLIRE OT A5 A A W R A i
FALT. fiiss f 754 ,2017,32(10) 2419 - 2426.
LI Hong-xin, WANG Yan-rong, SHI Liang,et al. Turbine dise fa-
ligue life assessment process and applications[ ]]. Journal of Aer-

odynamics, 2017 ,32(10) :2419 —2426.

(&% i)



