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Research on the Structure Design and Steering and Obstacle-
crossing of a Novel Four-Arm Inspection Robot
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Abstract; Based on the working task requirements of an inspection robot and the characteristics of
obstacles on high voltage transmission lines, a novel four-arm inspection robot was proposed. The
robot was composed of three serial poles which were connected by a three-shaft composite rotary
joint and a two-shaft composite rotary joint. The robot can meet the requirements of gravity
balance by adjusting its joint angle when it steers and crosses obstacles. The gravity balance
condition and the postures of steering and obstacle-crossing were analyzed, and the Adams
simulation software was used to simulate the whole process of steering and obstacle-crossing.
Finally, an experiment of the robot was carried out. The simulations and experiments showed that
the inspection robot is able to steer and cross obstacles, and it can keep gravity balance.
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Fig. 1 Structure diagram and solid model of the robot
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Fig. 4 Process of steering and obstacle-crossing

(a) —HIECHREETF 44 (b) —RTAEHELE
(o) —IFMLRELS S (d)— PR MRIETFIf
(e)—HE LR, (f) —Pie st iR,
(2) — GBI (h)—J5%eIiLk;
(i) — Bk [k e 52 B
IRAGHL g A% 108l = A By BESE hl, 435
HRTFS (S 1) MR B RS (FE 2 Aide 3) kR
MrBE a5 (5 4) B B
TSR BE o AR =4,
1) KK HL g A KGN 2] 5 5] & A s 452 1 Bip
BB 2 AEE 3 1 TP e B e R 2R 6, %8 1



828 ARRXFFR(BAFFIR)

%40 &

56 4[] AR I 422 Y v 4 S BT A 1) 6 P T
RO B ARSI 1 T S B,
K 4a s,

2) %2 MR 3 Je )TN FF IR mirde , fifide 2
FEAE R BRI R A A T M B R 1 R
L2 b Al 4b B,

3) #1,2,3 WIE)NHLIL I Lk %, (1542 4
PRl R 1 b FE s B E O R 4
(1) = FIEBARZ mE dc () = FIEBARZ U8, 58 i AT
O R R AR, A 4c TR,

HAS R BT B LA =P

1) VEEEHS 1 e T DA F B LA K AL A
NP E EARHLE AFD O T4 | 55 4 154
(1% BTN, G R 4d s,

2) o1 MJe THLIG Je SR % 2, Fhike fe 2 Al
583 AT iR R £ T A 1 05 LT T TR A AR
LS AN FIE WA 4e FR.

3) o4 MIC THLAL Je BB I, 56 1 Anadk 1
JRUEZ By, 25— R R SE B4 2 Fife 3 WRE ik
FEAA W PR T — O R | B R5E 2 FNAE 3 Ml i
FABRAFIFEEAEL I 2 FoM b, e 7 s e o 5
RS T D IRAAER 1 IR 4 L BT e 09 1
TN BT e L A B T R WA 4 IR

JERE AR B A A LR =2

1) %2,3,4 (ITHLA I E LB, HR it 4e 1
FHE —E WA LSS N O TR 2
FERS BT N, A 4 Y LR AR % T4, an A
4g Jl.

2) 54 JITHUAGIATE 1558 4 R IF 42 1
—EME, R | WS EHTE A4 4 B9
A AR OO ) 5 P-4, &l 4h R,

3) 482 F%e 3 Je AT IR e T HE, EE %
4 LU R I SR IE B 1 A 4 [FIRT VR £k,
S AL g N 1) Rt 2 AN 18] 41 .

3 KL AFE R AR DT E

HRAE AT AL 25 e 1) ik i Ao 2 ) S B 15 40
iz Adams XTCKEALES A G175 B A4, 15T
SolidWorks HVHET 47 i fb 5 i) = 4EBIR IR A7 R
Parasolid #% =, 2R J5 ¥4 B S A Adams H. £ 4
AT AL AR RN A B 2 A (B G T L) RS i o
A5 SEBRLES AAHE. K S A Adams Z
J& , A Adams 75 A0 4% OC 19 3z sh | Bk Bl
J1 J1HEE e Ide E A WIS K TR RS I 71 1)
LY TR fie ) A SPLINE bR B0RE L3 1

RIS KA M A Adams T HIG( A

ICAGHLAS A B i v v R A R 2 o A 1)
F A B2 R 30°. 5 ELBS [E] 2 180 s, 1T 43S = A~ Bi
Br.0 ~60 s ke 1 5 m B B, 60 ~ 120 s 4%
2 FEE 3 B 1) MR BE 120 ~ 180 s A% 4 % i)k
B B B WL N2 ) s Ay B R P 45 A T 1Y
JIREAR AR 5 o, ) e 42 B £ BE AR A4 B0
K 6 Fimn.

20

@ - £

15F

%% 7148/ (N -m)
h o u o

I
—
(=]

T

I
[y
w

w
(=]

(b) - KWl

—_ N
(=] o
T T

ARFAM 7 46/ (N- m)
(=]

-101

0 30 60 90 120 150 180
{5 BB [E)/s
E5 HEISRAETH

Fig. 5 Torque change of the simulation process
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Fig. 6 Swing angle of the simulation process
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Table 1 Parameters of the experimental prototype
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