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Accuracy Evaluation of a Non-Contact Rotational Torque Measurement
System by Using Telemeter
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ABSTRACT

This paper presents manufacturing and evaluation of a non-contact rotational torque

measurement system which consists of torque cell, telemeter system, transmitter and receiver

coil, transmitter,

the system has a maximum uncertainty of 0.5% or less.
rotational torque is used to evaluate the measurement system, As a result,

receiver and telemeter indicator.

Static calibration test results show that
A standard calibration system for
the maximum

uncertainty for measuring rotational torque by this system is 2% or less. We may conclude

that the measurement system is sufficient to measure rotational torque of shaft in industry.

Key Words : Strain gage (~E#¢] Alo]A]), Telemeter (JAAEAL]), Characteristic Test (AIEHAD,

Calibration Test (ZAAA}N

LM B2

Ed 2L J|A FEREY =Y, AA, FAAHY
A7 9 AN Wl 5 AARoIN A $¥E
AsM 883 &3 rlgelth. aFoM EH, A7,
A7l F& Y 43X (power generating
system) o] 9sle] o] HAE wo= %9 Y Ea
g S7slojor & A47l wel Aok olEE A4
Ex4v] 98 FH¢] E3 EPAA 2= A4 mY
For Qg £3o) Bilgd HEE Eadd AZ
7] AelolA XNFE Fn FE F e AT AFEA
7t 8834 "o ¥F Eag 2 ALY AHBER
2357 JaiMe BEEA 2589 AoAs FEd

* PTEEARATY GUITY
* aausa ST,
oo ASustm A3

63

E3 gARE 4As ALgsioiopg ®ut opig, 72
g B3 NEE oA A45Y 5 dE 7o) ¥

A= Fo| Ed AA A 24T NEE A
h= HEe HEAoE JE 3 28 AEs Afske
a4 NE AFHXC 29 HFZHOE F= v|EE
4 4% AsPAE FEE £ Udck =, 23,
dzl T 22 FY 2P 45& e 9%
tol 2o g (dynamometer) & 49 38 E3 2%
A FE2 ALHE= &4 A BEx 233 = H
Lo NEE AEEER HgEo) u$ o
HAER dFMye] okt s d¥E JAn

o=
AT, & AARE 2oy ¥4 48 AEPA



Age

£8% F2)4](slip ring/brush) & ok sln2 4
A FxEAAM HF Eag 2 ddHE B
Aoo) marh T Hghe F3 £YY R4 A
olofd WARE mEdez Qsld A= Ea
Fol A& A% AU LA ANA Bk o
A48 9HE loh7] sl g Edo pdE A
F AFAANE PR WFE0RE NEE AEE F
A= BEEA HA E3 2PN 6 07 gasd @
o}.

¥ gTME AEHQ ACAE o] §8lo AEFA
AolA7l F&d B3 AARE HA 2 AFstn of7)
A BAEE NEE YARSA (telemeter) 2 A4a}
o o] NTE EAR Y £ Uz #HFEY I
B3 3PP TANAT o PHL Bz AR
dA gHsks Fd A ~EHA AANE FIsid]
A 72O HA Bz 249 44 88 £ Ak
Mg wERY I8 Ea FHPHE s B4
EZE 7Y T A2 484 Ik £8¢ HdMe
RAFA YAS40) Hrisolor dn) 2271 wAd
T e 98 Foslofor At olF sl B AF
dMe B3 Y 2 AEFAE TEH NFFA9
AAHA S4E Fielgln AA FAMHAN NERA
9 FEAEN 24¢ FrEgnh

2, E3 AXTe| dH ¢ HEF

E3 #FE 9gFd 984 8 Eaz Q@
71AHQ HEYL RAFY AEHQ Ao)z)o] st A7)
A A3 "Hishs g8 it Ea gRRY P4
2 Q77 AT E EFFAGMEe 4AY FAE
of 2EgQl AoxE AH Tl $4F T JYeS
371 $iske Fig. 13 o] 4] A 2g M)
Aot FEel Ea T/ 746d W AR R SHE
Ad HEYE 7o U 2ol T £ YR @

r = G_TS 1
714 G AF9 AdAFoly, J& FBA EHE

(polar moment of inertia) o™, r2 & whgelr}
AYZo) £ Egpe] A48 g Sl 24
AR W £ WHFo EAsA gx AL WA
BETo] EAsnE AT AHst g 2EH
AolAls 2 HPEWE ZXEE St 24

=349 - dgst

64

T

=
n
|

ey

]
/

—1—]

Fig.1 Cylinderical shape torque cell used in the
system
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Fig.2 Bridge circuit with strain gage of the
torque cell
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Fig.3 Schematic diagram of the non-contact
rotational torque measurement system with

telemter
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Fig.4 Block Diagram of the characteristic test
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Table 1. Static calibration results of the system developed

HER233 7|Al ZIAIZ| (N. m) HE A Al 2x FEHY
(N. m) &} 27} 3% yogt (%) (%) (%)
0.5 199 199 199 199 -0.5 -0.5 0.0
1.0 398 399 398 399 =0.5 -0.5 0.3
1.5 598 998 599 598 -0.4 -0.5 0.2
2.0 798 798 799 798 -0.3 -0.3 0.2
2.5 998 998 998 998 -0.2 -0.2 0.0
3.0 1198 1199 1198 1198 ~0.2 -0.2 0.1
3.5 1398 1399 1398 1398 -0.2 -0.2 0.1
4.0 1599 1600 1600 1600 0.0 -0. 1 0.1
4.5 1800 1800 1800 1800 0.0 0.0 0.0
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Fig.7 Drawing of rotational torque calibration
system and non-contact rotational torque
measurement system with telemeter
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Fig. 8 Dynamic characteristic curve of the system
(at 500, 600, 700, 800 rpm)
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Fig.9 Dynamic characteristic curve of the system
at 900, 1000, 1100, 1200 rpm)
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Fig. 10 Dynamic characteristic curve of the sys-

tem (at 1300, 1400, 1500, 1600 rpm)
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