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Fig.1 Schematic diagram of the instantaneous speed meas-
urement, schematic diagram of the device and photo-
graph of the device object
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Fig.2  Flow chart for the angle domain conversion method
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Fig.3 Relationship between crank angle and cylinder pres-
sure during the abnormal ignition phase of engine-
stat’[-up
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Table I  Main performance parameters of test diesel engine
SRR SR
SEMBLYIR /KW 2783
SRR 12
K KNG Al -B6 - A4 -B3 - A2 -B5 - A6 -

Bl - A3 -B4 -A5-B2
EEEL 4

BT A% x A7H/mm x mm 240 x 220
SAER/L 122
FE4 L 9
TG S /mes ™! 10. 4

LRI SR 110 v/min B, 5350 F] FHAF- 2 5%
SRR ot 5 S0 S AL — A TAR PRI s 1715 5 A



% 6 1]

TWIEREE : ZET BRI e s A5 5 9 S ML S 407 i - 73 -

s BT, A5 20 a5 i b A i e R DL
Asf [) 5 AR s 22 1) 2 2R B0 1 4 T 153 il b % £
AL T IRSE R SR W& 5 Frw

720
- Wb
5401
&
360 y
= 4
= /
180}
0 ' 01 ' 02
B [A]/s
(a) B} ) 5 % A
12
10F
e 8r
2 o
i>_1 L
Z 4t
2 .
0 01 02
B[] /s

(b) I a)- S AR i 22
Pl 4 L Sl R 00 I ] 5 A £ K
FIRF [ 55 R A7 i 2 5% 2%
Fig.4  The relationships between time and crank angle,
and time and phase deviation under high speed

fluctuation
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Fig.5 Relationship between crankshaft angle and cylinder

head vibration under high speed fluctuation
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Fig.6 The relationships between time and crank angle, and

time and phase deviation under steady speed fluctuation
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Fig. 7 Relationship between crankshaft angle and cylinder

head vibration under steady speed fluctuation
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Table 2 An/n,, under different average speeds and

the corresponding phase deviation
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Fig. 8 The relationship between An/n, and phase deviation

under different speed fluctuations
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An angle-domain conversion method based on the instantaneous
rotational speed signal of a diesel engine

FAN ZhengTian' SHANG YanLong® ZHANG YiDan' MAO ZhiWei' JIANG ZhiNong' "

(1. Beijing Key Laboratory of Health Monitoring Control and Fault Self-Recovery for High-end Machinery,
College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Naval Institute of Technology and Equipment, Beijing 102442, China)

Abstract; In the fault diagnosis of reciprocating machinery, the traditional fault diagnosis method involving dividing
the angle into equal intervals using the average rotational speed is inaccurate. A method of using the instantaneous
rotational speed to transform the time-domain signal of a diesel engine into the angle-domain has been developed in
this work. The main factors influencing the phase deviation in the method of the angular division of the average rota-
tional speed under the condition of large rotational speed fluctuation are discussed, and the threshold parameter set
according to the magnitude of the speed fluctuation rate and the expected angle-domain accuracy range. It is possi-
ble to automatically determine which method should be selected to perform the angle-domain conversion based on
the threshold parameter. The results showed that phase deviation can be avoided by using the instantaneous rotation
speed to transform the time-domain signal into the angle-domain under the conditions of speed fluctuation, which
provides a basis for the fault diagnosis of diesel engines based on the angle-domain.

Key words: diesel engine; instantaneous rotational speed; angle-domain signal

(WHEHIE.E 5



