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Dynamic Analysis of Trimmer

Mechanism of Segment Erector in
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Abstract: In order to study the thrust of cylinders in the
trimmer mechanism of a segment erector under the pipe-
splicing operation, the dynamic characteristics of the
trimmer mechanism under yaw and pitch motions were
analyzed. Firstly, the relationship between the platform angle
of the simplified trimmer mechanism and the stroke of the
driving cylinder was figured out. Secondly, the mechanism
was modeled and simulated with Matlab Simscape to obtain
the thrust values of two cylinders under the specified motion.
Thirdly, the mechanism model was verified by ADAMS to
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carry out the dynamic simulation. Lastly, the dynamic
simulation of the mechanism model under working load was
carried out with ADAMS, and the maximum thrust values of
the two cylinders were obtained. The results show that the
maximum thrusts of the two cylinders are 8 998.47 N and
6 390.48 N respectively when the trimmer mechanism
performs pitch and yaw motions as a sinusoidal function with
an amplitude of 0.035 rad and an angular frequency of

lrad-s .

Keywords: shield machine; segment erector; parallel

mechanism; dynamic model
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Fig.1 Trimmer mechanism model
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Fig.2 Simplified model of trimmer mechanism
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Fig.3 Stroke range of two driving cylinders
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Fig.6 Two working posture of trimmer mechanism

AR R AR BRI TR R
PEH AL R A AR R AR R . &
PFAAR R TR LRl PO E—9
KAV A AR R T F — AL i
AT F 143 R — 20y 4, s 7 s . Hofr,
ReferenceFrame /8 ZE4: H B AR FR R ‘P, Solid &
INFAEREAY G T R 4 11 5 ReferenceFrame % 4%,
Transform1 F7R AL ARS8 (T, K5 DA B 22 1K1 i A 1% 4
PRI T —ANFER A bR & . B 8 R Simulink
Simscape & A PFRE RO LFI IR | e 28 G AL E
o F.F1.F24:0,

-

Solid

B”'Z{F @

F1

Transform1

< 0

F

ReferenceFrame

E7 HHFREER

Fig.7 Subsystem module of component

o] [pr , ofr
BAEB  IMELR D WG EreEB ik dhEB  JhET  dhEATB dhET WhEDAT WEFT FEB
Jet BN RTEDB Hihedr B Wshedy B EEahet kB R RWB )
WERER ey ESt
YA WELRARA WhELE RWAA  JhET WhETA  WhET O WREDFFA  WhET WhETFF O BhETEE SREBA
FEFHIET  RIAA BEheN A WEBhEN FFA BRSO FESkA  RWEA O RWEA T
FERh AT ESY
f2)=0)
B &d "7 Ed
RS RTT FRIRRE BB RAT

8 Simulink Simscape TRIEHHFEEEY

Fig.8 Simulation model of trimmer mechanism in Simulink Simscape



958 [l o K 2 2 MCH 9K BE 2% O

%52 %

TEBA R G 00T 24705 B, H A2 R0
FLRERL A5 BEME o 25 7 1 3z 3l R 20 IR 0. 035
400 |

300
200

(7.87, 297.527 16)

J1/N

—100
—200 (4.73,—289.214 30)
—300 !
0 5 10
A 1Al /s
a O YT YMELARIHE ST s E] Hh 2k
400 - (7.82,285.179 91)

200

—200
—400 |
—600 |

#EH/N

—800 | (4.73,—683.176 77)
—1060 : ;
0 5 10
f1E] /s
C 90N HE T ik AR HE g s 1 it 2%
=9

rad SR 1 rad-s B9 = £ BRE, A5 2 A0 05 EL45 58 a0
B9 BT 7s o MEL A TE 2 B 19 fe KA 7 43 51

(1.58,—158.143 18)

—150
—160 |
—170
—180 |
—190 |
—200
—210
—220 |
—230
—240
—250
0

#EJ1/N

(4.73,—229.816 97)

5 10
/s
b O°f FUGLBAGE - 6] 2%

1000 (4.72,84\2.808 49)

800
600
400
200

#ES/N
o

—200
—400
—600
—800

—1000
0

(7.86,—876.249 31)
5 10

18] /s

d 90° (L% IMEL B Y S -kt a) i &

1REEIZ B T IR Bhi &L HE 71 18] B £k (Matlab)

Fig.9 Thrust-time curves of driving cylinders under yaw motion (Matlab)
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