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A M ethod for CalculatnhgAxial Preload
of Turbo-Shaft Engihe Canbihned
Campressor Rotor
GUO Fei-yue', \DEN GW ang-qun’, CHEN Xisoming'
(ChinaA viation Pow er Plant Research Institute, Zhuzhou 412002, Ching
2 College of Energy and Paw er,N anjing U niversity of A eronautics and A stronautics,
N anjing 210016, China)
Abstract: Themathenaticmodel of 3D cycle symmetry finite elenentw as established using
PATRAN oftware M SCMARC oftwarewas used to perform the analysis of axial preload
A xial preloads have been detem ined for the central tension rod and snall tension rod of a turbo-

shaft engine com bined compresor. T he calculated resultsw ere verified by the related experiment
Finally, an effectivew ay isproposed for axial preload calculation of smilar rotor.
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Fig 1 Structure diagramn of combined compresor
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Table 1 M ater mlsand mater ial s density of partsand canponents

/(10° kg/m?)

4.6
7.8
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Table 2 Y oung smodulusand poisson ratio of mater ials
/ 100 200 250 300 350 400 450 500
/GPa 110 — 98.6 — 97.4 — 92.1 81 —
0. 311 0. 321 0. 376 0.418 0.38 0.418 0. 323 0. 356 —_—
/GPa 203 —_ 184 —_ 175 —_ 163 — 142
0.27 —_— 0.22 —_— 0.19 —_— 0. 16 —_— —
3 (10°/ )
Table 3 L hear expansion factor of mater als(10 °/ )
/ 20 100 20 200 20 250 20 300 20 350 20 400 20 450
— 9.1 9.2 9.4 9.5 9.7 9.8
9.5 10. 2 —_— 10.7 e 11.1 11.3
22 )
4
( ) Table4 Axil forceand manent of gas
1 )
(1.
432. 950 50. 40
' 555. 498 52.72
519. 121 53.25
221 10 328. 887 219.55
2(
, ), 380 ,
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5
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Fig 2 Temperature field of rotor 224
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Table 5 Centrifugal force of blades 1/6 )
A
3.40% 10°
2.22x 10°
1. 84x 10° ( 3 ),
7.27x 10° I I
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Fig 3 Schame of dividing part
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Fig 4 Gird draw ing of partsand components

Fig 5 Calculation model of rotor
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Table 6 Calculation results of axial preload
of snall pull rod
7.37 2.40
7.23 2.30
7.08 2.17
6.22 1.41
5.79 1.03
5.48 0.75
5.08 0.75
4.36 0.75
, 7

7

Table 7 Calculation results of axial preload

of center pull rod
11.12 3.06
10. 69 2.70
10. 26 2.35
9.83 2.00
9.40 1.65
8.97 1.30
8.54 0.97
7
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Fig 6 Calculation resultsof initial axial

preload and residual axial preload

of snall pull rod
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Fig 7 Calculation rewultsof initial axial
preload and residual axial preload
of center pull rod
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