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Analysis of the Crankshaft Speed Fluctuation in Intra-Cycle
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ABSTRACT

This paper presents the characteristics of the crankshaft speed fluctuations. To analyze them,

the speed waveforms were measured both at the flywheel and at the front end of the engine. The

speed waveform measured at the fl_ywheel shows better result than at the front end one, because

of the torsiqnal vibration and the auxiliary components. And the patterns of the speed fluctuations

are classified into three region, such as low load, middle load and high load region with the varia-

tions of the loads. Additionally, as the engine speeds increase and the loads decrease, the analysis

of the speed becomes more difficult due to lower variation of the speed. And in all the regions, the

main frequency component of the speed fluctuation is firing frequency.
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Table 1° Specifications of rotary encorder

Item ‘ Specifications
Manufacturer Koyo
Model TRD-J360-RZ

360, 1 pulse/rev
60~5,000 rpm

Detector output signal

Revolution range

Table 2 Specifications of magnetic pick-up

sensor
Item Specifications
Manufacturer Line Seiki
Model W&-02
Maximum couting pulse |3000 counts/second

Table 3 Specifications of CTM timer board

Ttem Specifications
Model "~ KEITHELEY CTM-PER
Reference clock 10MHz
Measurement bit - 28bit
Data acquisition mode | Programmed, interrupt or DMA

load wagher signal

l

-~y

SNUCAS

syncronized charge amplifiers

angle signal

1PM 26oPM encoder

counter

pressure
transducers

load waeher

£

O0000
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 (a) Comparison of the angular veloci-
ties at two positions .under the con-
dition of no load and 3000rpm.
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Fig.3 (a) Comparison of the angular veloci-
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Fig.3 (b) Comparison of the angular veloci-
ties measured with the rotary
enoder and the magnetic pick-up
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Fig.7 (b) The power spectrum of the angular
velocity in case of 2500rpm and in-
take pressure 55kPa.
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