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Abstract: In order to improve the dynamic performance of gyrorotor assembly, the modal response and
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stress response of a gyrorotor assembly structure were investigated by computer aided engineering (CAE)
technology. The lightweight design of gyrorotor assembly structure was carried out, and the dynamic per-
formance of gyrorotor assembly before and after optimization was compared by simulation and test results.
The simulation results showed that the modal frequency of the optimized gyrorotor assembly increased sig-
nificantly compared with that of the pre-optimized gyrorotor assembly, and the average optimization rate
of the first 4 modes reached 27.5%. The maximum stress value of the optimized gyrorotor assembly re-
duced notably compared with that of the pre-optimized gyrorotor assembly, in which the optimization rate
was 41. 1% along the X axis and 54. 6% along the Z axis. The experimental results showed that the drift
Y, caused by the orthogonal pendulum and the drift Y, caused by the axial mass imbalance of the optimized
gyroscope were 63. 0% and 84. 3% higher than that of the pre-optimized gyroscope, respectively. The sim-
ulation results were consistent with the test results, which provides important support for the product de-
velopment and reliable application of the dynamically-tuned gyroscope.
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Xf B SR - A A AT AR AR BT, IR TR 45 .

D) Ak Ja B BE B2 5 7 44 HT 2 B G 40K 40 51 ok 36. 6 Hz M1 37. 6 Hz. #H Fe AR AL AT AY BE 12 5% T 41 14
HAAb R 17 28% 5 55 3 BrAISs 4 B8 2800 A8t Y A7 RURR B2 A £ -, W 4 [ A A R T S 1 Ak R
KRN T 27.5%.

2) WE X Sl gk et OuAb s B R L T R SEAAE 33 AR ) b Y B KR B AR E O Ak R 45 R 1 A K



% 8 BIEAL, &, BT a4 SRESI SRR T 171

W JIMEREAR T 183 MPa, (AL 41. 1005 U Z B inamt . fofe o e R e 7 4L F 25 M 7 33 Ak 5 1] b
{14 J5e RN ) B AH EG A Ak T 285 48 1) S5 KR JIIE B IR T 164. 4 MPa, fRALEN 54. 6%, [f L5 RFH T AR
BT B9 R, O R T R BR A T LR A R 0 sh A fE.

3) FEMLIRZHIRE 25 AT o DL T A FE SR IE S e 1R B PR A Y, A o] ot i A F 5 SR B ER Y,
Sr AR 3 0. 34~3. 24 h/g 5 —2.28~4. 87 h/g. PEALJRRYBEIRACY, RY, Jp A 5 FE 23 53 o — 1. 81~
—0.80 h/g 5 3.07~4.23 h/g. fLAb)m A9 BE SR ACH L O AL AT RO BEBRAX Y, #2747 63.00%. Y, $&7+ T
84. 300, TR A B AE Y B A5 1R BE.

O P EER ST R B A — BRI, SR T AS SOR PR IR e T AR S R AR AL BT A AR A AT AT
P S 3l g 1R 9 B RASCRY 7 i T A R AT RE R B At T RS
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