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Abstract
In response to the issues observed in the teaching of Automatic Control Principles—namely, the
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insufficient integration of theory and experiment, and the lack of intuitiveness in experiments rely-
ing solely on Matlab/Simulink simulations—this study focuses on the fundamental principles com-
mon to weapon servo systems. Utilizing actual motor experimental setups as the controlled objects
and Simulink for real-time control, self-developed experimental devices were constructed. Based
on this platform, four teaching cases integrating theory and practice were developed, accompanied
by 2~3 extracurricular practical assignments. The results demonstrate that these teaching cases
and practical activities achieved satisfactory educational outcomes, paving the way for cultivation
of students’ higher-order thinking skills.
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Figure 1. Block diagram of the experimental apparatus
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Figure 2. DC motor servo system block diagram
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Figure 3. DC motor servo system step response

3. EREELLELE AR RGP B

DOI: 10.12677/ces.2025.1312998 599 ClE e E= R


https://doi.org/10.12677/ces.2025.1312998

FH Matlab TR, 1] LT KRG RFFAER A A 7SR : —4.29 F1—7.23, AT EA 1.12 7.
W —A 1 rad FIPRAFT BRI R Z RS0, HithoaE 3 s, WEIRRTLIEH, REmmSg, 1mH
BRERZER. NI LN, REMFRBIRERIZN 0, HESY RGN TAAEELE, BHFESLX,
i RN, AR ATE IREERE, BT R RS IR E AR .

A 2AZ AT 2 1 R G PO R MRS R ZEWR ? 456 BT AR SR VLR B v 4 il #s . X Fadk 1n)
AT R

(2) FETARPLTE 0] 3

WE— NMEARER . ShASTRbR: AR =0.4s, HIH 0% <10% . SR 5%.

Xif ZR G0 1 e ] B AR SR EL A 4% 2R IO R e 2, WA 5 AL FRAR R . M R G T R
E%&N,m%mﬁ%%%WﬁoWﬁﬁﬁgzéfzg%zom%L)%uﬁﬁﬁﬂiﬁ%ﬁgio
MRS INRGIERT, RGMAR S PSS, BEAXHERG R, MM g AR, S, @B
c% K. it BAIAE RGE R R ANREI R IRIREOR, AR RGN S5 K, W] LA AR S R 5 it
Pl as .

3.5

Mﬁ%ﬁ@%&ﬁgzg AU, BEAERR RGP, SN IR R, AR R TR S B ke, B

i B TR UL 22, DNUEE I RS E R
HAABH DB (5 Z B E K B L 4):

—8.75

Figure 4. Root locus design diagram
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Figure 5. Compensated system root locus
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Figure 6. Compensated system step response
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Figure 7. Simulink block diagram of simulation and physical loop with integrated controller

7. BB ERFISEYIE B 85 N IZHIZRHY Simulink HE[E]

TS RGN BN BEE . JEX SR, B[S ELER, Simulink [FSERHEIEALF, fEE
SLETAE SNV AR . R AR SRS A MR E, SBUE B S Sy

DOI: 10.12677/ces.2025.1312998 602 ClE e E= R


https://doi.org/10.12677/ces.2025.1312998

BR PR AR AT — S IR

5 ;
Lo [ — N R LS
l \ — 8 D
: | -—-fE (i)
i ‘\ —— -l EREE
4 I |
| |
[ |
! \
| |
| |
3 [ |
| |
| |
| |
| |
| |
2+ [ \
| \
| \
| \
| \
| \
1k lrimmimi b e e s ———— o — S—
1 \ ikl
I \ 7
i
li 7\
i /4 -
0 i = \ - -
\ 7
N
N~
1 | | 1 | | 1 | | 1
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1

Figure 8. Step response of simulation and physical loop with integrated controller
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