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ABSTRACT

Recently the requirement of long-term mobile energy source for mobile robot or small-sized unmanned vehicle is highly
increased, and the micro turbine generator(MTG) which is known to have high energy and power density is under development.
MTG is designed to have air foil bearing and high speed rotor of which operating speed is 400,000rpm. In the development
stage of high speed rotor and bearing, stability analysis for the full operational speed range is essential and the dynamic
coefficients such as stiffness and damping coefficients of bearing depending on the rotational speed are required for that.
Although perturbation method is usually used to identify the dynamic coefficients, it’s not easy to give the perturbation to the
high speed rotating rotor. In this study, we present the dynamic coefficients measurement system for air foil bearing which
consists of electromagnets, gap sensors, high speed motor and controller. This measurement system can exert the sine sweep
force to the rotor-bearing, measure the displacement of rotor and get FRF(Frequency response function) of rotor-bearing. The
least square estimation method is applied to identify the dynamic coefficients of bearing from the measured frequency response

at the different rpm and the identified dynamic coefficients for the wide rotational speed range are presented.
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Table 1 Specification of electromagnet

Item Specification
Type Homopolar
Nominal gap 1.2mm
Max gap 1.4mm
Coil turns 80
Bias current A
Max current 10A
Pole face area 4.4x10°m?
Current stiffness, A 0.693 N/A
Position stiffness, K P -2580 N/m
Core material Pure iron

Fig. 4 Flux density of electromagent in 10A current condition

20

7 - gus

AAE AzpA o] Dast ukZo] 318 wpEt 4 91z &

15l7] Sstel AR Z2e ol8slo] AgH ol
A AT AT} S AR 012] A4 71 1.2mm, R 10A
o) oA o 6,7N9] Fo] WAIE Ao ==}, of
wjo] SRS Fig, 4o LrEyc,
3.2. TS & MA

MTGE HA%E 408 rpmol4] WARER E45)7] 5
o ol BRI 6,7kHzo] ket o] 1@ a4 84

SEoA] FAa3h BT BrEE AEARS =
7] flsiA= 20kHzo]M94 ODP/\é‘—g 7}z l—t— ol
I g 35)c} o e

A AR E}%jv ‘o @*éﬂ/\i 7} ol
o|Aro] =2 Srkul 0 1umo]dte] Baso] 7RsakA|at 7}
Zo| 17}to]il AlA] Head®] Hu|7} A4 4% 3)HA|<] W
S =Aol= H3}elx| okt opARE AMA L QupHom
ZkHz o|A] 50kHz Alo|o] b9 Jlx= AEEo] 7))
dreloj it T3 oFAFE Al EAAA AEst MYE
ZA317] QA Bl=e] A7)7F AU FAAQ] 27

m
rﬁ
rE
4o
rg

of sl 345 Holostul X, YaFlAl 279 =S A
AT ) AT S G shafAele] Tk WA 4 9)

olofatt}, ] AFHSS 1eslo] Table 29} 2 AlFe] ¥l
9 24 MAE AEse Ao o T 2 F 4ol
o) A7} AR X, Y A7)0 1H e st
7] $15te] SRS 2L 9ixlo] A Aol e
ObF A Fukat ThE AL E MASHES St Fig,
soll AR AN G4 LrEriry,

Table 2 Specification of gap sensor

Item Specification
Type Eddy current type gap sensor
Bandwidth 50kHz
Resolution 0.3 ¢m
Measurement Range 0~0.5mm

Fig. 5 Gap sensor in bearing test rig
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