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Stability Analysis and Optimization of Masonry Robot
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Construction Machinery Technology Co. Ltd. ,Langfang,China,065001 )

Abstract; The structural stability, dynamic characteristics, modal parameters and static stiffness
characteristics of the masonry robot are studied to optimize the structural design and test whether
the design can meet the actual engineering requirements. The model of the robot is established
through 3D modeling software. Combined with the key technical parameters,the dynamic model of
the masonry manipulator was established by using Lagrange function,and the simulation results of
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kinematics parameters were carried out by ADMS/ Vie,Post Processor module. The modal analysis
of the block fixture and linear static structure analysis of the moving chassis was carried out by
Workbench. The results show that the maximum driving torque of the forearm and forearm joint
motors is 55 N-m and 20 N-m. The analysis shows that the main modes of the fixture are bending
and twisting deformation,and the maximum amplitude is 55. 83 mm under the frequency of 341. 78
Hz. The maximum stress of chassis is 82. 112 MPa and the safety factor is 2. 86. According to the
analysis results of the maximum driving moment of the forearm and forearm, the joint motor in
engineering can be selected correctly. By referring to the safety factor, the static stiffness
characteristics and structural strength of the chassis structure meet the engineering requirements.
The analysis in this paper can be used to strengthen the structure of the robot parts,and provide an
optimal design idea, which is helpful to improve the structural stability and operation accuracy of
the masonry robot.

Key words : masonry robot; Adms dynamics analysis; ANSYS workbench modal analysis ; structural
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Fig.1 Structure diagram of the masonry robot
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Fig.2 The dynamics model of robot arm

WISRHLE N3 122 00 £ RO A% 1
LR DR S AR S T B pLas A 7e it T
AR 8 R B 28 X AN [R] SR GEN LA 52T, A
W ML 7E A SR A Hh A 52 0 1 BRI 3
RUEEAY R $2 T X B SR IT & 3h 71 5
M, A 3B AT AR AS LA 78 18 R T A i
HAEA ) 23 (o B A% U I RESE S8



42 4

5 B WAL NSRS E P i Sl fl 349

Ut UKE St I I RO R AN I )
TERENE N EH B TSR /IVE R
KUK R, MR R SR HLE 3 )
T R B TR B A S KB
PLAY IE AR

i WIS (1430 ) AR RS
R EEFF RS RERFAGE . JF B RISAL
P ARG B RE A A BEME , 15 BRI SAMLAR
NBRERS B H R SR A A 2 5K
BUBUE 2% 519l LAY S 3l 0 4 (HHLE ) o AR
i R BT RGP I H ek AT

L=K-P. (1)
K. K HARBBIEE; P ARG HEE,
s,
d oL oL .
i—a@—aﬁ%,l—ll, . (2)

K T AR AT LA SRS T 5 ;o A
B AT A TS s n AT IR .

AR (2) R 2] = A X TR 3
J1ZETTHR  TE SR A ) SR 45 O 19 3 AT 1)
KB 7 |y 7 ik R R R ) S ER A B
T TTRE(3) ~ (5) Rin],

T, =D, &, +D,a, +D,a, + D, a; +
D, + D0 + Do, + D00, +
D, a,a, +D,. (3)

T, =D, &, + Dy, + Dy, + D, a; +
D, + Dy, s + Dy, + Dypo 0 +
D,,,a,a, +D,. (4)

T, =Dy, +Dy,a, + Dya, + D, ) +
D,y + Do,y + Dy, + Dyjyoay +
D, 0,0, + D, (5)
D, R | AR & s D, T i F
KT j Z I By G i Dy, O R
S i BRI T Dy IR j ok IS
i BRRIR D, AT i ERYE ),

TEWI B 3l ) % J5 B i ik ADMS (1
Vie F1 PostProcessor 3 5l 1] 5¢ i) S MLk
B sh i B AR E 3 s,

FR A 0 SR LA Y T AR R 15 IR 51 R

B, Wiz sh i 77 1) B | A DL KR R A3
B BCE O E A SR

KA
Bl WEhElr  HURE SRR
it %
—-pggttl SA |-|Eatmims - ]
B3 WISHULE A 2h A R
Fig.3 The dynamic simulation flow chart
Gk R I EIRER VRTINS )
P LA RN IE 4 R o CERSHUE
s sl A, /NVE I LHLRE i 48 SR
T AU PR 2 AR, VB R BLR R
FHHZI 20 N-m , KB e 519 i rp AL AR
AR T RAH A 290 57,5 N-m ARG
SR HIRENS 52 A 2 E /IVEHUE R ZEOR
5 SEBRAUBE e RS 45 SRR AT, DR |
VB PSR IE B

60 -

s
géor
gso»\
20

\
0]

4
N
/

\ 1
1
-

1 1 1 \ )
0 10 20 30 4.0 50
B 5/

4 WISHUAEE ST r HLHIAR O BLA5

Fig.4 Torque simulation results of joint motor
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