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Analysis of Stability of Whole Machine and Dynamic Simulation of Walking Mechanism of Mine Unanchoring Robot
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Abstract: Based on the working condition, structure composition and working principle of the mine unanchoring robot, the

whole machine model was established by using the three-dimensional software SolidWorks, and the variation law of the center

of gravity position of the whole machine and the anchor-breaking manipulator in different postures and the dynamic

characteristics of the crawler walking system were analyzed. The results show that under ideal conditions, the maximum lateral

slope angle that can meet the normal operation of the unanchoring robot is 10°. Under the forward and turning conditions, the

force between the crawler board and the driving sprocket during the movement of the mine unanchoring robot is very similar in

the vertical, longitudinal and horizontal directions. The force in the Y direction is approximately sinusoidal, and the force in the

Z direction is almost fluctuating near zero. The numerical comparison shows that the force on the crawler board when turning is

2 =3 times of that when forward, so the crawler board is more likely to be damaged when turning. and its maximum bearing

capacity should be fully considered in the design and strength check. The research results can provide theoretical basis and

technical support for the research and development of mine unanchoring robot.
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Fig.1 Composition of mine unanchoring robot
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Fig.2 Simplified model of walking

mechanism ( cross-section)
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Fig.3 The construction process of the virtual model of

crawler walking mechanism
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Fig.4 Dynamic simulation model of unanchoring robot
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Fig.5 The position change of center of

gravity of the whole machine
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Fig.6 The change of the center of gravity

of the whole machine on the robot
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Fig.7 Speed curves of centric of drive wheels
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Fig.8 Torque curves of left and right driving wheels
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wheels and four consecutive track plates

Kl 9Ca) RERBN5E 5B Al 1 Z W B94EH J1, i
Bl 9Ca) a1, X J7 1 A ] ) B AR Ak 78 £ A X JR]  3X
S PR R JE T Al R A Wk ] S A A BIK B B RO A2
M,0.8 s W@ A 1 JF s 5 3K sh 8wk & AE 0 1 I
WRIGR, B 1.7 s W2 2mi & AFH 1k Bl /R, R
1 300 N; bifi %5 J 252 J& 7 A i AS W ifE A 1 O O i
N ELE] 4 s BHE/NE 0 NL LI B AR 1 4 7ES
X BN 5 0 K A B T 5 A6 22 5 0K Bl e e fh L L
F 5.8 s IR W Wh 5 A H K S S % [6) I A R
WA AT, B TR R e . Y 5 1 AR WO B
WY Bhoum IR ANE B TR 1 s Ik B0 (E 455 N, Itk
758 T A ) R GTRTINL = N IR S S E 7N
Wriz gl AEH 138 0 W 2% 5, FF R 10 Y Bl IE 1)
R B KAE 350 N, BLEE A7 Al 5 0K 2 48 50 b
T Ia] — KT [ REAE IR H 6 Fi LY D [l B A



164 ok B R 5 A

2025,45(9)

Ko AR Y J7 AR R AT 3R BUE R E 5% 43
M. Z I Ve J1 M2 LT 76 2% %0 B 26 Bt il BT iR
2y T 2%, 3 R PR Sy JE A AP A 1] JLF- YA Kk A A
X RS L 3% 5 Se bR AR A At

B 9(h) FIE 9o 4l Ik sh e 5Bt 1, 2.,
3.4 ZIEAE X MY J5ia ERPER Sk,
B oCh) M 9o mT Al il 1, 2, 3, 4 53Ksh%e
Z 0] 1 AH AR FH g A8 Ak S AR AL, B2 I R 1 )
S AR RIS 5] A7 7E — 58 WA A 25 L O BN 454 B
AR AN K B 6 AR B[R] S 30 fil e R A 250
2L AN B AT S5 3R e 2 18] B VR i Ze il 22 24
V4 22— R, 3R R R 2 i — A B B Y AR
IR B KBl Fy iR — A B B 14 JE A AR W 4O IR
HEA WG GOIRES I I bR 43 FH R AR BK B ) (1 — 8 43
3.2.2 AT ENEES T

i 2R A G 00 % 2 T R BT B4
Ffptio ), — oo o M ey, ) — Fp R 22 S L . R ML
At o) P i LR A A T A A R LR 1 e Bl L Al
T S PR DM T o T T B T A s L (E T
b 2 i A X T G DS A 0 8 SR AR = s R R
oSN =N S N A B S S Y S VI T N 1 A
FH R » 25 B 1) 1 D B2 2 A R A JE A A A () ) 3
T[] — A7 Ty 6 8 Joe i L 1) AR 0 2 — 000 R 5 e A
HH SE RN B) o A — Mg G Bl R v, AR SO
LA 5 1) T 000 A b A A 0 1 2 A ) 18 A 3R
ShEE 6 1Y PR KL (AF [a]) S STEP (TIME, 0.1, 0, 0. 3,
—102D), £l 0 * time, HAh S50 S AT T 00— 5.
75 B 2 5 s A 000 3K S B e LR AR Ak an BT 10 iR

1900

Bt i) t/s

B 10 HWIRZNEHIE
Fig.10 Torque of right drive wheels torque

&l 10 AT, AN 0.3 s i FHE T A o 80 30
AL FE 0~1 000 N« m 2 [ > =3 8l 5 0] T 2
H0.7 s BREER K B A8 8 S 9K B4 5 1% il
Foy 30 1 R 5 B 2 45 b T 1) VR FH g A% 3k R OK 8 4, 3
Sy ) 4 B 1) BEL T L VR Bl JEE 4 T3 LA R b T %) 3
TR Ak BB R ] 7  B0IK sh o R — s R R Ok

. AN IR SRS YU BIE R 340 N« m, fa
FE G WAL N 1575 N« m,

11 Ca) Sy A 0 BIK 3 56 5 1 7 Al 2 Ta) 4 VR
M. IWE 11 Al LLE . Y R 7E Y Bl |
(49 73 DN 25 388 K 3] 1 1) de KB, X2 1l 79 I AT S I
Y X B Sk B E Y
WARE /N A7 ] 5 S A7 — e R ) 22,
XAFG B SR AG B — O . PS5 ) b i (AR
Al AL A R RL A R , #0238 B — A~ W 1Y B[]
T T A, L 0 (R ) s T T A A
T A PR S ol IV A8k 1) IR B e — A A S T
55 0K gl 4 50 1 W B e N B A T R R

B 11 () AT 11 Co 23 0 S SR sh 56 5 8 il 1,
2,3, 4 ZIAE X FIAY HMER T . fTLLE
L R LS NFE AT A w7 X Ty f Y
J5 ) 1 ) 32 3 BUEE SR AR R A 4B A JE A AR
50K S5 w6 A B T AH 220.7 s, 55 3K 2h 56 HL A A8 b
JEIIA — 3, 3 5 9K gl ik 56 1 BE A 2

1000

0
-1 000
=
R -2000
::
& 3000 —XFH
-4 000 ---YFHH
- Z
B0y 3% 3 4 5 6 7 8
Bta] t/s

(a) WHREBHR | ZRBERN
1000

-1000

Z
R -2 000
J::
£ 3000
4000 Co —EWR L - B 2
L BER3 -—BAAR 4
B0 5 3 4 5 6 7 3
BFE] t/s
(b) Fy
1000
500
z 0
R
E -500
= -1000 U
—~1500 —RBWR 1 --- B 2
o JBER S B 4
20005 3 4 5 6 7 8
B8] /s
(¢) Fy

E11 AURHREELENRBHHRZEMNERN
Fig.11 The force between the right drive

wheels and four consecutive track plates
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Fig.12 Froce of track plate 1 under different

working conditions
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