Journal of the KIMST, Vol. 22, No. 5, pp. 674-686, 2019 ISSN 1598-9127(print), 2636-0640(online)
DOI https://doi.org/10.9766/KIMST.2019.22.5.674

Research Paper RIS =

Z/ZE 73 ARl Hol &4 2t Mo 2=of chst
24 Z=od 4 Y

S| 2 *1
Hye - ALY - ™
VEFA REE BG 2T 3E

Motion Profile Generation Method for Absolute Angular Error
Control Mode of Gun/Turret Driving System

Myunghwan Eom" - Sinwoo Song® - Ilwoo Park ™"

D Defense System R&D Team 3, Doosan Corporation Mottrol, Korea
? Artillery System Team I, Hanwha Defense, Korea

(Received 27 May 2019 / Revised 2 September 2019 / Accepted 20 September 2019)

ABSTRACT

In this paper, we will discuss the absolute angular error control mode for the Gun/Turret driving system. The
Gun/Turret driving controller receives absolute angular error calculated from the fire control system (FCS). Thus,
the Gun/Turret driving controller is subjected to step command to cause residual vibration and system unstable. In
order to reduce residual vibration and to ensure the system stability, we propose an error motion profile method
with two types of trapezoidal and S-Curve. The validity of the proposed error motion profile method is confirmed

via simulation by observing that the resulting position error, driving power, and power density satisfied the control
performance.
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Fig. 1. Structure of a Gun/Turret driving system
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Table 1. Specification of an electrical Gun/Turret
driving system
Driving Spec. Value | Unit
Azimuth Maximum Angular Velocity 10.0 | deg/s
Elevation Maximum Angular Velocity | 10.0 | deg/s
Azimuth Maximum 2
Angular Acceleration 100 | deg/s
Elevation Maximum 5
Angular Acceleration 100 deg/s
Maximum Perrmsglble Output Power 10.0 W
of a Power Supplier
Maximum Permissible Torque of
a Azimuth Motor 80.0 Nm
Maximum Permissible Torque of
an Elevation Motor 80.0 Nm
Rated DC-link Voltage 270 VDC
Table 2. Scenario of simulation
HULL Target | Maximum Error
Cases |, Attitude Point  [(Vel, Acc) Profile
(Yaw, Pitch, | (AZ, EL) | [deg/s, Tvoe
Roll) [deg] | [deg] | deg/s’] P
Case I | (0, 0, 0) | (50, 30) | (10, 10) |Trapezoidal
Case II| (0, 0, 0) | (50, 30) | (10, 10) | S-Curve
Case III| (0, -8, 10) | (50, 30) | (10, 10) | S-Curve
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Fig. 9. Simulation result of case I
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Table 3. Comparison of DC-link voltage reduction
width in the case of maximum driving power

Driving DC-Link | Lowest Voltage
Cases

Power Voltage Tolerance
Case 1 10,500 W | 13.0 VDC 135 vV
Case I | 6,950 W 1.0 VDC 5 % of
Case I | 7380 W | 20 ypc | Rated Voltage)

Table 4. Comparison of the energy storage capacity
of the DC-link voltage reduction tolerance

Cases Energy Converter Power
Storage Dimension Density”
Capacitance (P.U)* P.U)*
Case 1 180 mF 1.0 1.0
Case 11 9 mF 0.68 1.1
Case III 9 mF 0.68 1.1
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