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CORRELATION BETWEEN RHEOLOGICAL CHARACTERISTICS
AND OPERATIONAL PERFORMANCE OF RV REDUCER GREASE

UNDER SERVICE CONDITIONS

ABSTRACT

Grease plays a vital role in industrial robots, directly affecting the
stability, service life, efficiency and comfort of the working environment.
The rheological properties of grease vary under different working
conditions, and overly complex working environments can limit the
effective performance of the grease itself. Due to the intelligence of
industrial robots, RV gearboxes, as their core components, are often subject
to complex working conditions. However, grease as a core component of
the RV reducer, reducer in the operation of the complex environment
encountered in its lubrication characteristics will have an important impact.
At the same time, the lubrication effect of grease will change with the
changes in the external environment, so for the reducer, the rheological
properties of grease under different working conditions on its operating

characteristics of the impact is also different.

This paper takes the widely used RV-20E reducer as the research

object, carries out the test analysis and behaviour prediction research on
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the rheological characteristics of its lubricant, combines with the
construction of the test bench to test the changes in the operating
characteristics of the RV reducer under different lubrication conditions, and
then explores the correlation between the rheological behaviour of the
lubricant and the operating characteristics. The main research contents are

as follows:

(1) In this paper, first of all, the SK-1A grease, which is commonly
used in RV gearboxes, is tested for its rheological properties, and the test
is carried out using the flat test head of a rotational rheometer (Anton Paar
Physica MCR302, Germany), and the test module is selected from PP25-
SN26459, and the temperature values are set to -20C, -10C, 0C, 10°C,
20°C, 30°C, 40°C, and 40°C for testing during the experiment. The
temperature values were set to -20C, -10°C, 0°C, 10C, 20°C, 30°C, 40°C.
The rheological properties of SK-1A grease at various temperatures were

analyzed in detail.

(2) A corresponding prediction model was introduced to achieve the
prediction of the rheological properties of SK-1A grease. The name is the
Elman neural network model. The prediction results of this model are
improved based on machine learning. In the model, the input parameters
are set to different temperatures in the operating range of the RV gearbox.
The output is the shear rate of the grease used in it. The relationship

between the thermorheological properties of SK-1A grease is predicted and

\Y
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characterized. to achieve a better fit for the real working environment of
the RV gearbox. For the prediction results, this paper evaluates the results
by comparing them with two kinds of prediction results, BP neural network
and RBF neural network, using five kinds of metrics, such as Mean
Absolute Error, Root Mean Squared Error, Mean Absolute Percentage
Error, and R?, and cross-validates them. Compared with the time and cost
required for experiments, this paper proposes a low-cost and efficient

prediction method.

(3) The working conditions of the RV reducer itself are required to
build a suitable test bench for the RV reducer. At the same time with the
computer, with the corresponding analysis software and the test bench to
start the RV reducer working characteristics of the relevant tests. Through
the test data to analyze the RV reducer in the SK-1A grease, general lithium
grease, and general lithium grease (GP-A type) three lubrication
environment on the RV reducer working characteristics of the specific

impact.

This paper provides a new way of predicting the rheological
properties of grease and a detailed analysis of the operating characteristics
of RV gearboxes under lubrication conditions. The results of the research
can provide new ideas for the preparation of grease and the optimization of

the parameters of the RV gearbox itself.

\|
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P(X,t‘):j:F[pr(eH )Z(é__”e_*Jj—iJr(uz—Ul)":f] dz (2-16)
n

12



S MY e e VAT

222 HiN{TE NI IEhEETEIR

BT F 2 A e A A8 AT I R R e i R O FL A RE AN A i T o B . X
TWOTLA R R EOL, EHE AL EN Reynolds AT HIIE . 27 HE
LA RN

d(pH
d(,dP) dleH) g (2-17)
dX ' dX dX
>N I:'j :
342
12nAn,UR

£/ R RE T B s T

= 1662 (vyu)” ECTRIPW 0% (2.19)

b, w ARFR AU B ) U TG €5 3 K0S, a0 T vo 53 53 A2 TR 00 ) s 7 K
ERBOANBNIIHERE, R A 342, r2 AR MA & T IR BRA — 0 TR
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W P AR R R R (AR AR A . R AR P S IR RO R
XFFAEAN ] TARIRE Tk BE & R iR £ 8 L
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AR A o T 2B HE 7 s N g 55 AR BB AR 2 [ FY 5 5 2 11 B 3%

RRAL LR

{ A : [ SR :
| [ arm | B =
| Tompmen] ! | ‘ |
B s s sl
| e |  [FRzrww]
| v | | i |
| V=R alE | | 22 1 )ik, |
| y | | ! |
| [ e || V[ mEan ||

Bl 3-2 Jie e S AR A A 2D 3R

20



S MY e e VAT

3.3 J BB TR IR IR T NI

SO T RN, S e A AR R 2 B A E AR T T A B R BT )
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