MOCTYMHAIOIINX BEKTOPOB BXOJHBIX JIAHHBIX, UX CPAaBHEHUU M KJIaCCU(DUKAIINH,
4TO TMO3BOJISIET oOy4aThCid HeMpoceTh O0e3 yuyuTelass W BO BpeMs ee
sKcruryatanuu. [Ipu 3TOM CTOUT yd4ecTh, 4TO Ha 3(PGEeKTUBHOCTH PabOTHI HE
OyJieT BIUSITH THUI BXOJAHBIX JaHHBIX.

MHorue o1 TPUBBIKIA paboTaTh CO CTATUYECKUMHU 00BEKTAMHU U MBICIIUTh
kareropusiMu  coctostHui. CyTh OOJBIIMX JaHHBIX Jpyras, TMOSBISCTCS
HEOOXOAMMOCTh paboTaTh C HEMPEPHIBHBIM IMOTOKOM JAaHHBIX, BBEICHUC
HEHPOHHBIX CeTel M O0ydeHHe WX BO BpPEMs IKCIUIyaTallud YCKOPHT IPOIIECC
oOyueHus ¥ MOBBICUT 3((HEKTUBHOCTH 0OPAOOTKH.

B3aumopeiicTBue OoNbIIMX JAaHHBIX W HEUpPOCETEH CTAHOBUTCA BCE
aKTyaJbHEW C KaXXIbIM JHEM. YK€ ceidac OOJbIIOE KOIMYECTBO MOAPYUYHBIX
MPEAMETOB TEHEPUPYeT IIOTOKU JaHHBIX, C KOTOPHIMH HYXXHO pPaboTarh,
MIOATOMY HEOOXOJIUMO CTPEMHUTCS K aJanTHPOBaThCi M B TOJHOW oOBbeMe
HCII0IB30BaTh BO3MOJKHON B3aMMOJCHCTBHUSA C OOJIBITMMH IOTOKAMM JTaHHBIX.
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professor

The high-energy efficiency class of industrial equipment is a crucial aspect of
its application, both in terms of economic and environmental efficiency. This
article aims to discuss various techniques for developing energy-efficient
SCARA robots. Implementing energy-efficient robots can lead to a significant
reduction in production costs, resulting in lower product prices and increased
profits for companies.

One of the techniques for improving the energy efficiency of SCARA robots
IS by changing the layout of the engines. Specifically, the engine responsible for
the rotational movement of the second link is installed in such a way that its
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weight does not create an additional load on the engine of the first link at the
base of the SCARA robot. The proposed arrangement of the drives is shown in
Figure 1.

J1-axis J2-axis

Link 2

Link 1

Gripper

Fig.1. General view of the SCARA robot

The first link of the robot performs rotational movement in the horizontal
plane. Meanwhile, the second link also rotates in the horizontal plane and
regulates the distance between the axis of rotation of the first link and the axis of
movement of the gripper by its angular displacement. Both links are driven by
synchronous servomotors, with bevel gears used to transmit rotation from the
servomotors. Notably, a hollow shaft is present in the proposed layout, which
transmits rotation from the servomotor to the first link. The shaft of the second
link passes inside the hollow shaft, and a belt drive pulley is fixed at the end of
this shaft, enabling the rotation of the second link. A vacuum suction cup is used
as the catch, which performs reciprocating motion with the aid of a pneumatic
cylinder, expanding the possible application area of the robot.
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‘ Gripper

Fig.2. View of the SCARA robot in the section

As part of this development, the wiring diagram of the SCARA robot control
system is shown in Figure 3. Festo CMMT-AS servodrives UZ1 and UZ2 were
selected to control the Festo EMMT-AS servomotors M1 and M2. To improve
operational efficiency, data exchange between the drives and the PLC will be
performed using the EtherCAT protocol. To achieve this, a Beckhoff CX8090
PLC N1 was chosen, which is equipped with two expansion modules for digital
inputs and outputs, namely KL1104 and KL2114. Additionally, reed position
sensors B1 and B2, which track the position of the pneumatic cylinder, and
pressure switch PM1, which receives a signal indicating that the catch has pulled
the part, are connected to discrete inputs. The valve V1 for controlling the
pneumatic cylinder and the ejector VGL1 for creating a vacuum on the suction
cup are connected to discrete outputs.
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Connected to the
380V network.
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Fig.3. Electrical wiring diagram of the SCADA robot control system
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