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Design of high-power cutterhead reversing device
LIN Sen"?, SU Zhaobin"?, LIU Rongzhen"?, SUN Shousheng"?, LI Xiaolei"?
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Abstract: In response to difficulties, high risks, and low efficiency of the extra large cutterhead reversing
operation, a design scheme for the cutterhead reversing device is built by three-dimensional software. Hinge positions
at both ends of the hydraulic cylinder are reasonably selected according to the requirements of the deck space, and
appropriate hydraulic cylinder shape parameters are selected on the basis of this. Force states of the reversing device
at five angles are analyzed by the enumeration method, and hydraulic cylinder parameters are calculated to meet the
force requirements. The structural strength and stiffness of the cutterhead bracket and base are verified by finite
analysis software. The results show that the developed cutterhead reversing device can improve the efficiency of
cutterhead reversing and reduce labor safety risks of crew members.
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Fig. 1 Preliminary plan for cutterhead reversing device
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Fig.2 Determination of hinge point position and stroke of

hydraulic cylinder (unit: mm)

5 BERZHGH
MR 3 0 A B A 1 DG R
F,R =GR +G,R, (1)
FR =GR +G,R, (2)
S P RWORGLTUE S N R, TSR m;



- 200 - K oiE L A2

2025 %

G, NG IJE I N; R, ABIIEOTE ,m; G, N
FERRE I, N; Ry HICRELIIE m; F, W E
L EETDIN\ PN Sl € ETPADAL: I

SEESWADSE/ALE S TRINN 1 W S L o/ S N
MRS E S FR, 1S8R TEF21 1 694 kN,
BRPLSIZ 915 kN, FZEnhd ik &R 500 1.5,
PEFETAE 400 mm . FF4E 280 mm . W E TAEE T
25 MPa HYWUEET, Ha R TIHE ) 3 141 kN, fe K
WARFI I 1 602 kN, BEASH & TAEZR, WRHEET i
AN RGBS 412 2 500, 3 700 mm,

6 HEHPRERZIREE
W IR SR IR o, WHE 3, A
SEFARE a 43518 0.0°, 22.5°, 45.0°, 67.5°, 90.0°

(52 SRS AT S A SR BE AR, AR I 4E
S TR A 5 A TR 2 IR AL, LA
LOIFEAR S R P B n B Ul )y, Wk 1,

B3 fIHmEERMAE

Fig. 3 Inclination angle of cutterhead reversing device
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Tab.1 Results of forces in each state

TH /() WIHEHAN  LITEL/mm  FERE /AN FERREL/mm BEFE/mm #EH/AN FEAUERE BB B0 1 /KN
1 0.0 500 1 500 46.2 1 059 472 1693.3 1209.0
2 22.5 500 907 46.2 972 750 665.0 474.9
3 45.0 500 177 46.2 737 856 143.3 102. 4
4 67.5 500 =581 46.2 390 820 -331.7 237.6
5 90.0 500 -1 250 46.2 =20 684 -915.0 654.3
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Tab.2 Results of maximum stress and maximum
displacement under various conditions

— aof  FBREK O HEREKR O RERK RERK
(°)  MH/MPa  fiB/mm [ F/MPa (Vi /mm
1 0.0 209. 6 2.3 174. 8 1.15
2 22.5 153.6 1.4 48.6 0.35
3 450 123.9 1.3 72.0 0. 40
4 67.5 188. 4 2.1 50.3 0.25
5 90.0 215.2 5.0 43.3 0.21
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Fig.4 Stress cloud diagrams of cutterhead holder
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Fig. 5 Displacement cloud diagrams of cutterhead holder
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Fig. 6 Stress cloud diagrams of pedestal

{i#/mm

0.35
0.28
21
.14
.07
.00

[zs 2

]

oivinaoiv §

a) Tl b) T2
fir#%/mm

'

SO =N
Sunloniow

c) T.HL3 d) T4 e) T.HLS

B7 KRECHEZE

Fig. 7 Displacement cloud diagrams of pedestal
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