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Study on Reliability Prediction Method of Industrial Robot System
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Abstract: The significance and the basic thought of studying robot system reliability are put forward. Reliability predic-
tion models and calculation methods of robot system are established by combining tradition reliability theories and the de-
sign of robot system. Example analysis shows that reliability prediction theory of the paper fairly well resolves the prob-
lem of complex robot system of reliability prediction, and that the calculated resulis are basically in conformity with the
practical statistics results.
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A = AW, 2)

R0 = IR = exp - [ A, 0] (3)
MTBF, = f:R(z)dz, (4)

R(1) = espl - [ n(ya], (5)

A, A (1) RTTlt i BRI R MTBF, O R G0 V- 2 TC# B AR (8] ; MTBF, o4 ¢ B9 2 Tk B AR
i 1]
1.2 F@ofh

FEAR(2) ~ (3) FIFEA W B oM RGN 45 50 A (R R, (EL X — [R) R LA [l 5ke. fRiR - PR
BLES ARGEHIFTA n AT, Far RS B A6 (LMBSR RS A ) MTCHEAR m A4S, HARRER LG =
1,2, ,m) IR ; Fan IR IEFE B A (ARERBK R ) BT RR (n - m) A, HBRRT R R A, (1)
G=m+1,m+2,+,n-m) TR

A
A = iA" (6)

A, =,§.Af“>’ ™)

A = A, +A, = g)ti +,§.A’(t)’ (8)

R() = exp[ - [ a, ()] = expf - | Zm.““ J’;jgl)ti(t)dt}, (9)

A, A R FF o IR B 53 A B TO R SRR Z 5 A, A B AE T8 5000 A B TG 14 BB R BUR Z 500
RGRBUER (1) HRFETRE.

HF I FR IR B A, A TR ER G — R ZTE S A EH TAE, AL FEREK
B, AR, G N R MR B AR 2 .
1.3 ESEHEMNITE
1.3.1 #EAX

MLEE AR GER BRI E AN

A, = ZN:Asi, (10)
KA, ARGERBE;N AFREWEE A, N | FREMKBE.
Ay = in,.A,., (11)

K, m A FRETHICHRSEE n, WHERZSITTHRE B A, NE I FRERE MBS THRIL
A EERE LR, BV ARGERITA RN BAE, A, (TR ERARM, T T L4515 &
(1) TEHLES A RGEWITT SR UEMF) L1 BB, oT LA T 0% iy B B #1711 3. B -
Aj = Agmo™ oy (12)
A, A ATERRE ARG T 58 7 MoTH R R A ROR smy B TR E SR 7, N FITHR
WIREF. HBAPLESEAREWN S ITHER— R T TAER, 7, BER 1, THE.
(2) TEVLEBR A R GEM R4 B (I T 38, R 10 T ouiE e ) |, R R R B0 0 B B AT
& Bl
A, = aym Dy, (13)
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BRI R LREARAR) 558 4845 2 B (2008 4F)
YRS A RFENRBRG AV ARFE F RIS A RB U T A8,
R(t) =e™, (14)
1
MTBF, = L (15)
A5 = LIRH.
1.3.2 By
EHZHENBART,UTILELEZET ®1 RERBMBERERR
T8, (1) B E MRS 5 A 2 53 iR , Table 1 Prediction date & source of reliability
N S 3 DERe3 ¢ AR R
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FiR& TR H
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REBT—6 6 BREN SN REHEARER B AR XYL A RGBT SE 1

T, X S R AT ST

W AGIER ML ARGEAT TR, M AR(10) ~ (12) BHHE.
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Fig.1 Reliability model of spot—welding robot system

FERBILS ARG D, I TETREWTHZE LR EMEZEBEERER, BTE FREZM

R T R SRR AR A,
2.2 FRERVEMITHE

FTRACTTE TR B AL I 4 A Bl R iR
WA ARG T RE, —B#ATHITT. MEALE TR
GRS AT REHERBERTIHTE SN E2 ~
4.2 ~4 PRIEEE FEORTE T (AL SR A5
Bt HAHEBARAF (1 ~4 %) (P EMIRHAR
#1,2006) , 4 EUHE IR T ACHLBIR T FH (L
W Tl i kit ,2006) .
2.3 RGAEMEERTE

EH’A\EQ(IO)?% A, S Ay A, A =
669 893 (fit) = 669 893 x 107°(1/h)

H/AF (15) 48 .MTBF, = 1/A, = 1493(h)

AR (14) 8:R (1) = exp(~At) =
exp( - 669 893 x 107°t)
2.4 RS

(HHEHEREEH. BHTFREN YRR
WAAKKZ B R /N XEE AL AL
EAVENLEE RIS AR, BT RAFEHSH
FICIFA AR, T B F oo R R E R TS
—_ 8 —_

R2 NBAXBETFRERYERMITR

Table 2 Crash rate anticipate of robot noumenon subsystem

k43 BE Acmo (fit) BRUKHE
HR{A R 6 240024 14400
B & BN L 6 2400 14 400
WX 24 2707 64 968
ok 2 169 338
ehE Y 2 169 338
Pthie 5% 169 %2 1690
Hif® 3%t 169 +2 1014
TR AR 4% 1670 6 680
TRER AT 2 1670 3340
P 63 1378 86 814
Bt 1 100 100
K3 2 100 200
BARE 1 100 100
B 1 100 100
&EhsE ik 1 100 100
&3 1 100 100
ki 3 100 300
i 5 100 500
MBRABBFREREE A, 195 482
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Table 3 Crash rate anticipate of welding machine subsystem Table 4 Crash rate anticipate of control subsystem
E4:3 B Aomc(fit) HEFLHE B B Acmo(fit) EFELHE
A HL RS 4 330 +6 7920 R 100 30 %35 105 000
E==YR:: 11 30 *35 11 550 12 35 3306 69 300
AT ¥R 2 100 * 10 2 000 RS 5 1100 6 33 000
I TIT % 1 960 960 T 29 689 19 981
R DA 5 810 %1.5 6075 FF % Bl 17 20%2.9 986
R 1 140 + 3 420 B AR R 2 6 140 * 3 2520
e 1 1 000 1 000 HEHNRES 1 147 800 147 800
WEL 2 1 640 3280 Yl 6 10 000 60 000
1428 2 873 1746 BHFRERRE A, 438 587
B4R 1 873 873
BHTFRERKE A, 35 824

(2) B3R 1 ATALRhR R B0 T SC XS HL 88 A AR T 52 PR Y S M 40K 5 bt 3R 2 W10 - 52 RiUHEL B L 4
LAY LA | PUEL A R S X AR AL AT SRR A BB K s Hh 3R 3 AT SRR B H B LR G 4 HRL AR AR
BT ERNFRATREEHEHER. BEREGBENREN TR, IEATRR BT BRI ER
FIRCSRITT A T IR TSR

(3) B~ RURHLER A RGEH MTBF, 2924 1493 h, Ha5k 80 F AR MR KX EZKF. B 90 401,
R Tl HL25 A B MTBF, — 7 2 000 ~3 000 h 2 []\"). gy Al W, B 79 Tk AL 38 A B AT MK 0 4 15
R

3 &5k

AR SOK PT R R A BUE A T Tk LA AR BT B BE, 45t T UL A X —FRBR B 2 R G R Stk
BB, Il St T BRI M T ik 5 5 iR 2 R 5 Rgit R A —8, 2ok
HA —E R LA HHHE.
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