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Application of All-phase FFT in Mechanical

Transmission Test System

QIN Xiao-yu, CHEN Wei-ze
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Abstract: In order to improve the test precision and real-time effect of mechanical transmission system, the me-

chanical transmission test system is designed based on DSP and all-phase FFT. The system consists of the hard-

ware for data acquisition and processing with DSP and the software with all-phase FFT algorithm for digital signal

processing. The experiments have proved that the system has such advantage as strong anti-interference ability,

high accuracy, and good real-time effect.
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Fig.1 Baisc principle of the test system
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Fig.2 Operationg principle of thetorque/rotational sensor
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Fig.3 The structure of the test system
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Fig.4 Baisc frame of all-phase spectrum analysis
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LR R G , HBUEHI A 1 000 Nom, 5% 3
JEFEE 0 ~ 4 000 v/min, 2R FH AR v FIL o 2828 8 %
ARG TR E, TEAR E f A 8 10 4~100 N
FIRRUEREAD oy A R 32100 N mA AR vEF AR 247
FERGERT 500 v/minfif, A5 SEEGHCHE W2 1 s .

F1 FHEUNEHIER(n =1 500r/min)

Table 1 Torque measurement date( n =1 500 r/min)

PRUfEFHAR ROV Ak
/(N-m) R E/(Nom) {0/ (N-m)
0 0 0

100 99.9 100.1
200 199.8 200.1
300 300.2 299.8
400 399.7 400.4
500 500.5 499.6
600 599.2 600.5
700 700.6 699.2
800 799.4 800.8
900 900.8 899.3
1000 999.2 1000.6

f2S 1 A0, % E #5338 o0 1 500 o/ minfh, )&
KARXFR 2 N

T ¢ BH AR S e ELAT B e FORE TE
FUEHLHE 500 N-mf, 20728 L HLEE SR AE O ~
2 000 v/minZ [A)48 4k, il B an<k 2 s .

x2 FHEMNSHIER(M =500 N-m)
Table 2 Rotational measurment date( M = 500 N+m)

PR 1Ef) AnpE
/(N-m) 122/ (r/min) %22/ (1/min)
0 0 0
200 0 0
400 0 0
600 -1 1
800 0 -1
1 000 -1 0
1 200 0 1
1 400 -1 2
1 600 2 -1
1 800 -1 2
2 000 1 -2

H 2% 2 ] F0, i@ L R 500 Nem B, 0 ~
2 000 r/minPN 5% A8 Ak e K28 XF 1R 252 v/min, 5
SR 1RSI
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