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Measurement of Run-out for Aero Static Bearing
- Experimental Study of Remote Measuring -
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Abstract :In this paper, remoteness measured run-out of aero static bearing experimentally. It is necessary to reduce

the measurement error high-precision to measure run-out of aero static bearing. Background noise to assume

measurement environment factor is included in measurement error. I built the remote measuring device which

measured run-out by radio to reduce the background noise included in measurements. The remote measuring device

uses microcomputer (Arduino UNO) equipped with 16bit A/D converter. As a result of experiment, the remote

measuring device was able to measure run-out with nano-meter order. Precision is high in the measurement accuracy

repeatedly, and NRRO is measurable.
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Radial bearing Thrust bearing
Diameter 60mm Outer diameter 140mm
Bearing length 86mm Inner diameter 66mm
Number of inherent 9x12 Number of inherent 12
orifice restrictor orifice restrictor
Clearance 10pm Clearance 20pum
Diameter of inherent 09 Diameter of inherent 095
orifice restrictor -<mm orifice restrictor -Zomm
Load capacity 309.7N Load capacity 1862.0N
Stiffness 77.4N/um | Stiffness 190 N/um
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N Bluetooth
Micro sence(ADE)

/ ArduinoUNO
(A/D converter)

Index table

Master cylinde

Drive unit i
(AC Moter)

hrust disk

y E—. (%

Restrictor

Spindle

L Thrust disk

‘\Rotary Encoder

43 [RHERAERIE S AT A

~A = 02iE Arduino UNO % 9%, i, ikt
WAFL LS L, a3 EF A TEIRAEDS
WA arThoh.

Arduino UNO LA Tid A/D ZEHAD 43 fEBEDS 10bit TH 5
W, By b7 —ElEAEE EEY, HEEEE LT
IR TH 5. AURE TR HEH L T PCHO
A/D ZEHER NI RAE 16bit Th-72Z £ 725, Arduino UNO
[ 16bit D A/D = R—F At Z & & LTz

BT 2 B ER BN O BN L By R
7% 5L 0.3nm L 725,

A/D z1 23— 21212 ADS1115 2 AV 5. K412 ADS1115
OIME Z R d. Arduino UNO (VB A k22 2,
T Ly RAR— R&EA L TR 5.



# 212 ADS1115 Z7~d. AJJEEOHPAN K 5.5V T
HH, BAEOHEAT T L D TR A RV RIS
TOVEND D, FHEAEREIS ORI & 10 0 m
A D2 LERWe, AJJEIEOEPHIZ DUV TIXRE
bk Lz

Arduino UNO ([ZAF SNIZENRE DT —4 % PC ~HEH
TEET 572 RN-42 i/l Bluetooth fERE > = — Vi
¥v M.

~A 7 nFv7 RN42 L, Arduino UNO |2

Bluetooth (2 & 2 MEHEEHIEL R 22— L ThH D.

Wi-Fi | s K E IS 100m,  #c KiE(E 23 600Mbps
DB CIMEEE N, BEOEHE R EREDORE
WT—H @ TCEETEDLAY v M3BH D, ST
BHPRKESBEIARBENZEBTAY v hEled.

Bluetooth |3 KB E FERE 100m, HKIEEHEE 1Mbps &
Wi-Fi 121345 % sy 5 DN EEGR A S T/NER LS <,
WirFi L0 HEENENHI AT ERBHD.

AW CITRELEE R E L Ch DFEN D Dk H
MTHHI-, BEHEHIE m O TRENZ &, E
T = CCP)DHDBE TREEDT — X FFIT TR
C Bluetooth #£¢H L7-.

512 Bluetooth fEHRE Y = —/L &R L, 3 3 IHAEE TR
9. ARFEHRTIE Arduino UNO (CfiiELICHE#CT& 5 &k 912
6 (23 v —/L Rk L7= Bluetooth <& = — /L% =,

FE 2SR O[T HRRAZE IS B 72 T — 2 800E, SR E T
WO T A7 VA a Bl —2 ) —2 o a—HC
£V 2048vev L LTW5D, [EHSRAEIIR—F ) —x2 a—
DU vy JEEORERERNTY 7Y I 5 TE
Tho72h, Arduino lZHWAHIE T 7 277 AN TOEIY A
IAVENELTHSR 2o oo T alraE L, b v il
ZOEEEE (Imin!) NOEH LY7o VEE A
A=, ko, BEEEAEOHEIZY 7Y o 7R
34.1Hz & L {7 7.

BRI K D RIE 41T 9 ¥5A 1% Arduino UNO % HUAT
;MESHLIMNERD L0, ERICIFA~Y— M7+ Th
FIAENAIHDE AL NNy T U — e L EREERIE
EIT2HLHICLTnA.

3.2 EEBRAZE
HEZe RS & AC & — & — CLEl AR EE) S B 7 BRI
AT D ERERE A P EA BANECHET 5. WIS X
10 [Elfis57 28t CIIES 5. sz OHEGE711% 0.6MPa —
EE LTV, ERIIETHEHERENTEMML, BENOIRE
IIREHER TN O 22 CRET—E L LTV D,
WEORME - TR IOT — X INEITHABIREREE
(IDE) TR L7702 I a%l+%. Turs 0%
EEISE PC DSV Y TAE= X —CEMEOH D ER
SNT=Z &R Uk, WEED HIBRE LRENKE T
5 FE TEINCRIET D,

104

X4 AD =z 3—% (ADS1115)

%2 ADS1115 OftAE

Resolution 16bit

Sample late 8~860 SPS

Input range 2.0~55V

Input type Differential, Single end
Interface 12C

¥ 5 Bluetooth & = —/L X6 —/ NMEEY 22—/

# 3 RN-42 f#i [ Bluetooth & = — /L Df14E

Version Bluetooth 2.1
Base Module RN42(Class2)
USB UART FT231XQ

Supply voltage 5V

Consumption current 8~50mA
Antenna Trace pattern type
USB connector Micro B
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