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Abstract

In this paper,according to the standard of engine testing on intensity and vibration.,the thought of automatism,synthesis

and intelligence was used in the design and analysis of the testing system,and the main technique of a multi- function test-

ing & auto control system for the engine blade was mtroduced.The principle and approach that the virtual Instrument is

formed with Visual C++ is discussed.As non- contact measurement system,

it has very many merits such as testing preci-

sion,frequency response range.direct operation dialog and so on.And.this paper is helpful to practical implementation.Finally,

an example is illustrated.

Keywords:aero engime,blade,vibration,fatigue, testing,virtual instrument
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Dimension Conversion from Hot State to Cold State
of the Turbine Components
NIU Dong-sheng, CHEN Wei

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics,Nanjing 210016,China)
Abstract: Tip clearance of the turbine plays an important role on the aeroengine perfor-
mance. Dimension conversion from hot state to cold state of the turbine components is an impor-
tant content of tip clearance research. In this paper, dimension conversion method using design
optimization was introduced. Based on this method,a blade was analyzed. Compared with simpli-
fied method,the result is reasonable and feasible. A turbine disc was also successfully calculated

with the design optimization method. Thus,the problem of dimension conversion was solved.

Key words: aerospace propulsion system; turbine; dimension conversion;

design optimization
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2.1.1 AN R R

A8 ERAIE 1 iR, TR Rt
S MHAREREBESS DZ22, A EWE R K
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Fig. 1 The model of a blade
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Fig. 2 Finite element model of a blade
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2.1.2 ZEBRKEREUH

S HE 1, B A% SR R E
HRRMANWERFZITER, 5 Z XL E#
SHEREOHEVRSER . HRERE LR 1.

1 ERHNMEREE
Table 1 Range of variables

®it xR B /ME/mm B K fH /mm
He, 88. 800 90. 250
Hecs 94. 000 94. 500
He, 98. 250 98. 750
Hes 102. 500 103. 000
Hes 106. 650 107. 250
Hc; 110. 800 111.500
Hy, 90. 230 90. 270
Hys 94. 480 94.520
H,, 98. 730 98. 770
Hys 102. 980 103. 020
His 107. 230 107. 270
Eh 111.480 111. 520

WitZER: He,wHessHesHessHegs Hers

REZEE: HusHus Hus Hiss Hugs Hyg s O
(n- 5 B ST B R AED 5

BiREE .M 58 RE.

2 MARTHREZGRERER T
Table 2 Comparison of calculated dimensions and

actual dimensions of blade

BERY ZRE/mm HBERT FEME/mm

He, 90. 119 Hy, 90. 235
Hes 94. 302 Hys 94. 507
Hc, 98. 255 Hy, 98. 746
Hes 102. 620 Hys 103. 000
Hcs 106- 790 Hye 107. 250
He, 110. 950 Hy, 111. 500

2.1.3 HHEERSHM

BLF ANSYS S4BT, B LS
BUAERTHEE, FEHFELSIRASHITR
HBRRE B —NEXH ZEX G BR—4W
BAREMAELRTRTHMH A ERBSMNBRA
(BFE#RMEMERATIHAERRAZER. RER
1 RETREHP 0..<132 MPa), #7046

BRI TEERNE 2(0ut 123 MPa),
St 2 2 PEFBRMAER TS % | FTERK
S RST, AT RUE H X PR 2Rk F 8OE R LR
HHEBIANMHAERERERSHHRTHELE
HAAEERTFTREIRFERT. AiERZREH A
ABHFRTHRERTHRE. Fetrt A EE
B/NT 2.29%.,
2.2 MAARSR-TRMLEE

Xt TR SRR, it &% AR R B
HERSTHRE . EBREEH R WM A R % #
BHRREXRFER T, R 2o A 3.0 08
wm, A TFHRARRN,
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K=wm—a), " 1Faa=Tp ¥

B R ME - ELITEAR
Hgy= H,y+ K(H;, — H,), (5)
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F3 WUNESREGITHESERE
Table 3 Comparison result of simple method with

the one of design optimization

3 B %/ mm EAHE/mm
Hc, 90. 164 90.119
Hc, 94. 328 94. 302
Hc, 98. 492 98. 255
Hes 102. 667 102. 620
Hecg 106. 820 106. 790
Hc, 110. 984 110. 950

XTE 3 HERAM . MARERAHE BN
RAERTSEARARITTE RSN &
EEHEFABRERTHEAKR . BRBERE
0.14mm &4, FIBRENTRFE N (DM
WHE HAT RN, BT oA RER S
B ERAK (DBBTHAEELINE
Wi, ZENEBEEOR AR E A B R BU/ME SR



LI |

FAE%. RRAEBARAERIRREI® 193

T2 LA R AR R I E RGBT A & &RE
BENRSRT. FafEAE % hRaE THR4AR
HHEHATRERAS RERTHRAENTITHE.
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2.3.1 IHERFGHR&ME
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42. 000,

Xos
X,
! g .
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- né X,
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Fig. 3 The model of a disc
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KXPHRMPX AR/RE LHANERE LT
.00 m, 3£ %E 1 422. 8 rad/s, K AL/E
FF R ah 1k 29 480 N, B L EE—4
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Fig. 4 Finite element model of a disc

2.3.2 ZAAEAER

Wit ZER . B B8 R Xas Xeir Xess Xog»
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Table 4 Range of variables

Witk £ /ME /mm & AK{H/mm
Xa 96. 00 99. 00
Xe 248. 00 251. 00
Xes 281.00 286. 00
Xes 148. 00 151. 00
X 267.00 271.00
Yo 18. 00 22. 00
Yo 45. 00 50. 00
X 97. 980 98. 020
Xns 14. 980 15. 020
Xhs 284. 980 285. 020
Y 93. 980 94. 020
Yiy 41. 980 42. 020

2.3.3 HHEERS5LH

REZRAHEE . KSR THRELS RN
% 5 Fim (HE 0.8 1 440 MPa) , RPHIRER
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BR BT ZRE BB EEREORSR T 55
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®5 BRERTHREER

Table 5 conversion of disc’s dimension

AERY TERME/mm HBERS EHME/mm

Xar 97. 83 X 98. 007
Xy 249. 88 X 14.996
Xos 282. 85 X 285. 000
Xcs 149. 87 Y 94. 00
Xcr 268. 07 Yie 841. 985
Y3 20.63

Yeo 47. 00

3 & B
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