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Fig.1 The schematic diagram of torque measuring
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Fig.2 The structure diagram of torquemeter
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Fig.3 The constant diameter shaft unit
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Fig.5 The Finite Element Model of torquemeter

[M{g} +[Clig} +[K]ig} = {0}
3.2 s R ES T

VT REBEMA TR (12) ATIEE, B
R (13) FoRms 2.

[M{g; +[Clig} +[K]iq} = {0} (13)

T (13) 3 A B B DR P P R A £ ) 8, —
JBR B B 1 5 2R s R LA R — o AR
PR HEARAE A 50 AR SR AR, B

D:[fM”C —M”K}

I 0

i2 i MATLAB {41 eig BRBOR AR (14) BRFAEME
SRAE [ 8, PS8 AR AR (8 -5 AT 1) B 3 S SRR B O
B, PRI R SRR, B RA EHE TR Z H
SRR,

B 6 A5 T AR DUR B, B AR 73, A
RFERBNIR, FEFEIRE IR T, Tl R3h i 1E 1R 30
5 niR a2 B B, 1 FER D7 X LIRS A B,
B A iR B i R IR 4 — S EH 4.

(12)

(14)

4.5 T - .
=K
4
= 35| —prng
£ 3 -HmEm e
S 25 Z
% 2 | B
i{i 1.5
1
0.5
0

0 05 1 15 2 25 3 35 4 45
7 439/10* (t/min)
6 ROUVRE
Fig.6 Campbell chart

& 6 AT L, 72 1% & /) 0~45000r/min 3 Bl P 3 H B =
Wy il s A — B LR iR S . 3R 1 S R AY S DA S H
BRI R, TE M R 505 30 A S B 3 TAERT, B @ i
EGRETT B A



WAL 5% M TATBROCIER S DA% 3h o b

37

®1 RIURBIGFREER

Table 1 The critical rotational speed of Campbell chart
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Fig.7 The vibration mode chart of bending
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Table 2 The critical rotational speed of unbalance response
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The Dynamic Analysis of High Speed Torquemeter Based on the Finite
Element Method

PENG Hang*, Qin Jianbo
AVIC Aircraft CO., LTD. R&D Center, Xi’an 710089, China

Abstract: The influence of the axial torsion, gyroscopic motion and the shear to the rotor were considered. The model
was founded by the Finite Element Method (FEM) and the element matrix was derived for the variable section of
the rotor shaft. The dynamic characteristic of the high speed torsional system was researched. The location of the
node with large vibration amplitude were obtained by the unbalance response analysis. The dynamic response of the
speeding up rotor was calculated using the fourth order Runge-Kutta algorithm, and the transient response was got
when the rotor was breaking through the critical speed. The results indicate that within the scope of operating speed
two order critical speed exists in the torquemeter. And the center of the shaft is sensitive to the vibration. The paper
can provide a useful reference to measure the dynamic response characteristics of the torsion system and to avoid the

occurrence of resonance.
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