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A Study on Fault Diagnosis of Robot Motion

Yoshitsugu Kamiya, Seiji Aovact and Sakiichi OKABE

Fault diagnostic technique of the industrial robot will be greatly needed in the various
automatic systems. When the robot moves irregularly, it must be generally done that the
movement of robot should be stopped as soon as possible as one of the safety factor. In this
study, one fault diagnostic technique of robot motion is proposed to resolve the above metioned
problem. It is the proposed technique in this study that the small vibration of robot arm that is
caused by the operation of robot is always been monitoring and the decision whether the robot
moves regularly or irregularly is done statistically compared with the regular small vibration
of robot arm. Due to the experimental results of fault diagnosis of robot motion, it is found that
x% inference technique about the amplitude distribution of small vibration is good fault diagnos-

tic technique of robot motion.

Key words: dynamics of robot, fault diagnosis, monitoring of small vibration, amplitude

distribution, x* test for goodness of fit
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Fig. 1 Experimental robot arm with two degrees of
freedom
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Fig. 2 Examples of small vibration at the repeated
operation
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Fig. 3 Wave form of vibration and its histogram of the amplitude

distribution

EEERBEOHMNC IS 5 B bR B Z LA
DETHA. T2 oB/MRBFIC RO X5
2, Ry FEBIIINEGE E & o D EUMRENIE I I
RREMME D AL Tev. M), KOMICER S &K
ZL, FFTZ20RERSHIcI b v Ry FEBOIE
BLREOYHM#TH LbELONBY, AEHS
HOHERYEDIER L BREOHIM A2 H 5 3 e e
TN BT Y 5S4 VBT L 3AETH
5 ¥ oORBORBRONERIAT vy VY S —
SOBBRBEELSEARLILD, vEy b AV FDED
BE (V—7) OFLE VT — 2 RORAEZEIC
RARTHBHZ ENRTFHENB., Zhih, dboLtH
MCE v EERE TV E WO BATE LT
{Teilie. TR, AWR TIIER EBRIc
HohUDBTHHBIMRENDOIRIES A & v A v biE
BB b h 5 BUMRBIETY O IR S & X5 HIiC
BTazbicli. FLTZ OB ¥ EAER
E¥AVAILEL, CTORBBESTrRy M H
fEOIER & RE KM #1T > 2 L — 2D RERIES
ELLTRETAZ LT 5.

3.2 WIMRBOIRES T

B3 w—fl& LT OREBEF & OROIRIBS M D
EANZ S ARTRT. O LERBESMOe A 7S5
ACBWTIEFD AT A =2 ELTH VY 7Y v /R
AtEF =207 53 A5 BDR»OEFILY A C;
WEETSD., oYy v 7Y v IR AL oW TIE
EEACRERE LR TWAY v 7Y v 7 EE I
SLdnEL, TLTETFIVv A CiitonTi,
IDEDHZE O BREBECOHEEL T 50, BE
WMNREHRIB T3 7 5 ABB W7 7 A5 T&E A X
SRBETFV A ERETHIDLETH. FTLRER
DK vz BB b A 3 o B Fo 3D IS BV MIR B O BRI I
fe—onE L EH L L, BRESMCHIRIES MO
BYF-Tw<bnET5. 25 LEESMDOE X
M5 a3 D —ERRHIA T O NRE) O SFERHEE

AX: Level of quantification

R xR, FELLBLEHERETIIN
UHEER, BT F BH
B &L, zhb2foEn< w»
LRLWEERTHEITEY

(Fi—N»)*

xzzigg————jy:**Af ¢))

EThE, ThIGEUNCEHE A-10 PP H/mic
D ZENbroTEY, COWEXFIAL TRy
FEBORREIZBIT B R

Rt Hy ; » Ry MEBIORBIEETHS.

KL H, ; =Ry FMEBORBIRETH 5.
PRET AT A, v Ay FEFHORENIEE
(K& He) THhhE ¥ M S ifis b,
FARYE RS H) Thhid x¥ ATk il
B ENTHENDE o THEA Eax DD
EZEEL, e=xel(a) 8B L EWMHe & & hE

xz<5‘:<>IE'#; (Hy)
rze=2R1%E (HD
DX e TE 5.

T THEEKRE o 3BUMNEEBIOBERMEICKET S
PDTHY, mAyY FEBFOEE D> Z LIt s., #
INEBOBEMEAFEFEICE Ry F TRHEEKE o
BIEH IR E L LB IDRET & 5 MR HEE
IrhLEFEL LY B it s, i, BINMEREO
FBHEHEMEVWr Ay F TRAEBEKEEFTRIEEKX
ELTHZERBTNLLL, Ko TREXRET 55
INFERLEHETT A LTl s,

AIED X 5 CIRBEH OiRIES MO A+ 77 A
IEH & BEOHMICH VIUEIER & Lic WO E]
DEY DT LD X REH OB T & BNMEE OR A
LE—oDFELED ELTESKIRIESHDOL A+ 27
SABIOREFOARBKE ICLHVBRINTES D
DEBbhb. ARRTRETHZ 5 LEHERET
fbehtzF—s2%blice XA+ 752528, Kk
(D) DFHERTTER LRFEOHIWMNAIRETH DD
EENEBCBETHH, FONERR S IEFICHE
s eHBEEr b o, 1oL, EEREBETHH ET
LEEDE AT atrEy EKOHEBKEH
BHONBUDBOLAT WA ENEHETHY, DD

— 153 —



898

Time range | Time range II

: nhv"v
|

X A

Acceleration

WAl A x b A A
TIWTPY Ry Yy

Amplitude

Fig. 4 Small vibration of the robot arm on one operation
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Fig. 5 Histograms of the amplitude distribution
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Fig. 6 Small vibration of the robot arm when chang-
ing the speed of robot arm
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Fig. 7 Histogram of the amplitude distribution when
changing the speed of robot (Time range IV)
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Fig. 10 Small vibration of the robot arm when inter-
fering with the circumstances
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