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Gyroscopes (MVG) without Temperature Sensors
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Abstract: The metallic vibratory gyroscope (MV(G) is a novel degenerated mode resonant gyroscope with a
low cost and long life, which has a simple structure and is accessible to machine. As the metal materials
have a large temperature coefficient and thermal expansivity, the temperature has an evident effect on the
bias drift of the devices. Thus, the temperature compensating of the MVG could improve the gyroscope’s
performance significantly. This paper finds a temperature model of the MVG, to establish the relationship
between the resonator frequency, bias and the environment temperature. The model shows that the MVG
has a quite high temperature coefficient linearity about the resonation frequency, which makes the reso-
nation frequency could be inputted as a compensating value and replaces the temperature sensors. Based on
the temperature model of the MVG, a temperature compensating model is built to calculate the tempera-
ture coefficient of the resonation frequency and the temperature sensitivity of the bias. Then, the bias drift
of the MVG, caused by the temperature, is compensated. The experiment results show that the device
has a temperature coefficient of the resonation frequency of 0. 0536 Hz/°C, with a linearity of 3. 4X107°.

The bias drift reaches a quadratic curve relationship with the temperature. This compensation method de-
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creases the bias drift of the MVG by about 65 %.

Key words: Metallic Vibratory Gyroscope; Temperature coefficient; Bias drift; Temperature compensation
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Fig. 1 The composition of MVG
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Fig. 2 Temperature control box
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Fig.3 The temperature characteristic of resonation frequency
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Fig. 4 The temperature characteristic of MVG output
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Fig. 5 The contrast between MVG bias before

compensation and after compensation

AR AT A BE SR A9 % 4 15 5 2B AT B L
BT K 6 P e IRAMEJo)n A REPLEE RS &L
P2k

2s — AMETR ML
' - MR
3

BEHLEERS/[(°)/h]
(3]

0 20 40 80 100 120

60
t/100s

B 6 PeiEpEtlEBAMERTEXILL
Fig. 6 The contrast between MVG bias drift before

compensation and after compensation
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