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New Telemeter to Measure Engine Parts during Operation
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The authors have developed a measurement technique using a new digital telemeter to measure the temperature,

strain and gap of engine parts under high speed running operation with a high degree of accuracy. This telemeter

has an original signal processing method in which the sensor outputs are directly converted to digital signals

without using conventional amplifiers and A/D converters. This telemeter enables multipoint measurements at

high engine speeds above 6000 r/min in small gasoline engines because of its compact and lightweight design.

Furthermore, it can be used continuously for extended periods of engine testing without concern over battery life

because of its low power consumption and self-contained power generation. We applied the newly developed digital

telemeter to the measurement and analysis of several pistons.
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Fig. 1 Working principle

* (#h) ABHEEN 2O TR 2T [2007 FE5F K2 MmE 2 a0 ] No. 62-07 &0, —HIEE L Tz



2 5P A1 FR X, 16ch D & v Y 2f5 1, 3 B D
s GRS, BA, v v 7)) IS LT Y 2l
Mg, #hvvabrya—s%8> (Fig.2). V¥ &
ZHUHIG L7227 Y 2 ufbmligid £ v o 2 CEpNc#E
RTEZ7:0, v+ 2 HHISHAADE TEHIITE
3.y ARERINZE VY, FY A LA TO
FoERERIIZ A B0 2B & 24 us BINIZ
Y95 . zva—-gdEtillEshiT - 2i1ck 41D
ENy LTy BEBIMUTGEE S v P E2AERT 5.
Z LT, mRREIE A 6 100 kBPS TG & hb. 7 —4
BREEEhs &, Evy, FU LI LRIK A DA T
LECEME DR E NS,

2.2 FHRfEHR

YL 727 L — 2 DOFHHll{LHk % Table 1 127 7.
EHHRIZED LY EFY 2B~y F
AP, TV Y VRIS e s HRGEDH, RS, RS
fRREATER L 7=, 7L A — # EY 2 — LOEHHE I
1605C, YHEZARHICHAADLES Z LN TE S,
F7z, BB AHWS &, 1 XFd7z0 17
HMLLEOFHIREE KR CORRIZ e XInTE 5.

Signal processing circuit
Sensor selector
.

Connector for sensor

/

7

System clock

s
5__4 111111 IS 1
Wi [Footer IREEERNIDT Header | ( | . o
:1‘1__‘: L circuit
I e B (40 bit/Data)
- Divider 10018PS
| | TParameter selector

CPLD

\
Directly digitizing circuit

Fig. 2 Signal processing circuit

Table 1 Measurement specifications

Physical parameter Temperature Strain Gap

Thermistor or

Strain gauge Eddy current

Sensor resistance ;
temperature detector (Semiconductor type)| gap sensor
Range -30 °C—+400 °C  |-5000—+3000 ustraif 0—500 um
Accuracy +3°C +20 ustrain +5 um
Time resolution 15s 24 us (1CA@7000 r/min)

16 points / 1 module
(for temperature strain gap at user’s choice)

400 us / data

Number of
measurement point

Transmission rate
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Test condition: A steel test piece was hammered impulsively
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Fig. 3 Response of digitizing circuit
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Fig. 4 Telemeter module assembled to piston
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Fig. 10 Piston ring behavior
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Fig. 11 Top ring behavior
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