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a turbine disc of a type of aero- engine
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Abstraet:” The'stress and\strain_distributien_at the tadial pin holes in a turbine disc of an

aero-engine-was analyzed using \finite element analysis(FEA) method. The influence of some

factors on the stress distribution'adjacent-the pin hole was discussed, such as the numbers of

the pins, the friction coefficient between hole and pin, the presentation of torque on the disc.

The analysis revedled the difference between earlier test and actual operation. The fatigue

life was estimated with the formula of strain energy and the predicting life tallied well with

the test. The results demonstrate that turbine disk fatigue test with torque is necessary,

providing a mechanical foundation for the life extension of the high pressure turbine discs.

Key words: high pressure turbine disk; the pin holes; finite element method;

structure analysis; life calculation formula of strain energy
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Table 1 Influence of models and coefficients on stress and strain at P
/MPa /M Pa /MPa
. H=10 1 816. 11 - 740 09 1556. 2 0 0101321
b=10 4 920. 9 - 714 33 1635. 2 0 009931
5 932 32 - 747 55 1679. 9 0 010794
(P) 1108 7 - 674 39 1783. 1 0 0094657
3 974. 92 - 700 06 1675 0 0089878
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Table 2 Test results of LCF life of the high pressure turbine disc
1# S s 26 mm; 4# |, T# ,
’ o# 124  15# ;
1 7087
08 1# 3493 , 44
’ 3667 t
1# ,  10mm;5# , 8# , 12# 16#
; 1# 3161 8t
2 6047 ’ ’
(200H) 3985 ,16# 3783
[
6 (3# ~ 8# ) >
3 2100
(800H) 10,5,2,5 10mm  5mm!®
2330 T# 4mm, 2430
4 261 ’
(800H) 610 ,2610 10 mm! ¢!
10000 15
5 Nem , 16 10000
( . )
3 4 128101/ im, 127101/ min.



1704 24
. 13875N*m . i

16 ( 3). 10000

. s ( WU: Wd (5)
2. : 3 5

P PQ
32 , 3 12~ 14
40

Wz AC Aa,_l[zep_ L 69}

2 2 1+ n 2
AO-
2 9
A& - 1
2 2
_ A _ A&
Oor= g 0= g
A&, A&
’ ’
n
. [3]

250 ‘C GH4133

lgNi= 5 1089— 5-5354(log Wa)+
6 9087(log Wa)’— 5 0421( log Wa)*+

1. 8348(logWa)*~ 0 2569(log Wa)’
Wa ;N

0. 8mm

(3)

W,/(MJ/m®)

0 02 04 06 08 10 12 14

Q|

12 SRS ) N AR RE A Al

Fig. 12 Strain energy distribution of model 1

455
O Without pin
40 AWith pin
35
=
2
& 3.0

25

2.0

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
a
B 13 B 24  KHETFLN A RE 4 A
Fig. 13 Strain energy distribution of model 2 with the

dowel hole or not

33

1021, )



8 1705
Table 3 Calculation results of life
3 1 2( ) 2( )
/(MJ/m3) 2.4999 2 7511 30768 31200
/( ) 5320 4433 3661 3580
1. 49 124 1. 02 1.0
2(
35F 4

W,/(MJ/m®)
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Table 4 Force of the radial dowel at the peak condition

IN /N

1 3751 8 60029

2( ) 3631 0 29048

3 7543 2 120690
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