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Abstract: The problem of the burst speed of vortex reducer was studied by numerical analy-
sis combined with experiment. According to the stress state of vortex reducer, the simulative
specimen was designed, and the failure experiments under the monotonic tensile load were car-
ried out. The failure parameters reflecting the structural stress characteristics were obtained. Fur-
thermore, based on the finite element method, the failure parameters of the simulative specimen
were introduced into burst speed prediction of vortex reducer and the influences of different failure
criterion on the burst speed prediction were compared. The analysis showed that the stress gradi-
ent of simulative specimen was in good agreement with structure, which can accurately describe
the structural stress characteristics. Burst speeds calculated by the methods of local plasticity and

based on tensile strength of materials were more conservative, which were 15% and 23% lower

75 B 8A : 2021-03-07
EE&WE : {EPHEERLTI(12019-1V-0012-0080)
EHE B BB (1978, 9, BRI LA S0, 19 L, R 5 4003 O A 2 % S LS R o B 3R 30 %l S

SIRAM AR, DA, EAESE, 55 980 & B R B U TR0 77 1 RO 0 SR E [T ). it % 3 J1 %441, 2022,37(4) : 704-710. WEI Dash-
eng, MA Mengdi, WANG Yanrong, et al. Prediction method and experimental verification of the burst speed of the vortex re-

ducer[J]. Journal of Aerospace Power,2022,37(4):704-710.



544

BB A5 < Vol 10 45 104 2 e S Ty ik T ik o 6 Tk 705

than those predicted by average stress method, respectively. The method developed has engineer-

ing reference value for the failure analysis of structures.

Key words: vortex reducer; burst speed; stress gradient; simulative specimen;

structural strength
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Fig.1 Vortex reducer and its installation
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Fig.2 Finite element model of vortex reducer
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Fig.3 Temperature distribution
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Fig.4 Pressure in the disk cavity
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Fig.5 Stress distribution
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Fig.6  Diagram of dangerous section of the support ring
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Fig.7 Diagram of dangerous section of simulative specimen
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Fig.8 Finite element model of simulative specimen

F3-A— AL BE B A A an & 9 B s o TR B UL
P rp AR s S UH — AR W 7, AL T 1) 7 g e R
(HBEAT 0 — (o o 8 11750 42 B A [ o7 8 Ak 1 17
T3 O 9 158 AR B2 RN 7 ) 5 10 P 8 A8 A O 1
— AL BE R, LA AL A2 2R 05— (o D Bk 11 AR
AR RS, r o R AR R B i R4 ) o i S5 R AT,
JIr BT B AR 1 5 SR PR L fE I i A 1 T
BB W& g, b R AL A7 i A

11

.

0.9
0.8
07
0.6
0.5
04 i P
o3f ]

0 0.2 0.4 0.6 0.8 1.0
x/r

K9 H—Aen 5 01— ey

Fig.9 Normalized stress and normalized distance
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Fig.10  Simulative specimen
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Table 1 Test results on strength of simulative specimen ’
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Table 2 Comparison of calculation results between

simulative specimen and vortex reducer
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0 o ) ¥ ZL5% T AH / 26
i REFROH A i, 728 o ) 174
S S AN 3 D] 182
S 249 Ji i 37 3 o 182

x4 ETFHRBEENHBAZERNE
Table 4 Prediction of burst speed based on

material strength
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