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Accelerated Load Spectrum Preparation for RV Reducer Service Conditions
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Abstract: Aiming at the needs of reliability analysis and life prediction of RV reducers for indus-
trial robot joints, a method of compiling accelerated load spectrum for RV reducers was proposed
based on service conditions. On-site collection of industrial robot joint torque-time data and data pre-
processing, the Markov chain Monte Carlo methods (MCMC) were applied for time-domain recon-
struction and service conditions were synthesized as a typical RV reducer reconstruction of the load
history. The rainfall counting methods were used for statistical counting, distribution fitting and pa-
rameter estimation, to obtain the statistical distribution laws of the mean-amplitude of the load. The
mean-amplitude two-dimensional load spectrum obtained by frequency extrapolation were transformed
into 8-level one-dimensional program loading spectrum, and accelerated based on the actual applica-
tions of RV reducers, which was compiled into a one-dimensional accelerated program loading spec-
trum of RV reducers, which greatly shortened the fatigue life test cycle.
Key words: industrial robot; RV reducer; load spectra; accelerated life test; fatigue life
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Fig.1 CCR006-900 6-axis robot
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Fig.2 Torque-time data for RV reducers measured in

the field
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Tab.1 Sampling duration and actual duration ratio for

four working conditions

TH R AR K L A SR L B
— 25% 38%

- 25% 36%

= 25% 10%

[t} 25% 16 %

A SRS R 0] R BE 52 R R B 1 (Markov
chain-Monte Carlo, MCMC) X} H %5 — I [8] £ 4% ¢
A7 I B E A L ot Oy R S — ATz N T R B B A
BRI, N4 B T LR A PR FEAE
ARE AR AR AT A5 53 A R B KA R /NE L DLA L
T e B AR S bR A A R AT SRR R R
B, DAR 1 4 B T80 52 B B Le A A 1)
1B o B2 A5 00 v kAT 48 a1 BE AL SR A 19 $i i i
B SZBR LA, D) SR AE 45 T, S B B R IS A T
Wi AL SR A A B ) I T 91 5 552 B B B B 1Y S8
— o FETHIRAREE SRR P 0 RV el 2% 2%
ey K0 3R P S A AR AN 3 BT

3w B A MR A I R 81 X, = (g,
1o b MRE BT BT FRN o (G =1,
2,0sm), £ MCMC AL, 7 (@) KR 5 8
ARZS AR PR 50 A T 1 R AR B 21 A KN
TR A SN o R IIMER, 8RS
55 BT RN AT S5 AR B o R Y a2 R
Bog FRTF —BARE 7 (@) WL -

() = JP(SD | ¢Hr(p")dg’ (2

BRI R D x () = 1 BT

XoF a7 FF 51 R AT DA A 20 0 /N 8 55080 R A
PLUTR N SRR A TR B[] ¢ B A KN o,
BATER R o TR EHRBMEN 2 ~ (g |
o) M gl | @) FARIEULAN i o HF I 247 2
TPRAS @ A2 BN RS RS = B ML AR A o W5 12
FRAE 5103 A5 B w ~ U0, 1), % w $EAT 3 & IF
SRAE 5 BN R A B AR 2 A i AT B SRR
rand (0,1) #RTEOH] 1 Z[EfER—1%:ERE
TR FESRATE L R AT 5 21 Aot ek A S R B (2 e A
P N IFEA YRGB 2 iR 5 X

Xof AL SR A 1 st o Ay L R 8 R A T R ) S
Jine] S 2 A4S MY T 00 28 far B0 T A, AR A
B RV U 7 LR T R 2k Ao g AR A0 R 4 BT
TR RAHT RV 80 25 3R T o A 2 g R 4
THRRPE L A SO T A 28 a7 7 R A B3 R 4 R L -



RV Ul 2% R A T 000 S 3k g i g bl v — % W

el

CYS I

piR ]

| mmpEFnES o |

FRATRE D r(e?) =17
ji=1

BERAD @,
BIHEL 0

¥

BEALBE S « ~ U0, D |

x(z)q (g, | 2)
x(p)n(z | @)

»1D?

u < min (

BT R

K

x(z)q (g, | =)
n(p)n(z | @)

» D7

u < min (

max(X,) —
N(j)
(NY —1+4rand(0.1))

min(X,)

X, = min(X,) +

»
>

<
<%

( &R )
B3 EF MCMCH RV EERMAE T REGHTE
Fig.3 Typical working condition synthesis process of RV

reducer based on MCMC
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loading spectrum
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Fig.8 One-dimensional load spectrogram
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