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Abstract: [Purpose] To address the challenges of point-based reception, release, and lateral transfer
automation for ship-mounted conveyors, as well as issues of bidirectional transportation to enhance
efficiency, [Method] a bidirectional self-resetting cyclical transmission mechanism is designed and
developed by combining spring energy storage with a linkage and gear drive; the structural components and
working principles are analyzed, theoretical calculations of the strength of key components are performed,
modeling is conducted using Creo 3D software, and Creo Simulate is used to simulate the strength and
stiffness of weaker components. The distance of material drop is calculated, and the correctness of the
design is validated through prototype testing. An extreme working condition analysis is conducted to
theoretically calculate the stress and fatigue life of the chain pin shaft under impact conditions at different
free fall distances H' of the materials. [Result] The results indicate that this mechanism effectively solves
the aforementioned problems and achieves bidirectional transport to improve efficiency. When H'=
153.9 mm, it can withstand a finite life impact of 35 759 cycles; as H' decrease by 50% the link distance
np (1<n<4, p=31.75 mm), the chain pin shaft can endure over 10’ cycle impacts. [Conclusion] The result
demonstrates strong practicality and potential for promotion.

Key words: bidirectional; self resetting; transmission; conveyor; fatigue

0 5I5 IR IE . JERENUH TR A LR FRA AR
F i AU Oy L PR AR s %, B T E S T ALTE =K/ ki o RS e S L LTRSS

IS HEH: 2025-08-17; 1&EIHHER: 2025-10-29
EEBN: B (1980—) , B, Wit. S TR FF5hm. BIE&. TRV, SRR




R, e B B ALE IR AE S AL 69 LA T 5 9 AT

EHUK B ST RE, WK IRYE R ESR, &
BRI N A E XA B R AL, B
SCOLLA R DhRE: 1) FE ARS8 Bt AT 2 R HIR
I, ST AT R 5, BT REME R 1 AR
Blles b, TR AN TR B (s EA S Ay
PR, (HSCHLHERGE SEEE; 2D FEAT
AT, SR YT RS E SR IR
HIFEAE AT E BRI R R s 3) YIS AEAR 0014
Feiafin, REMREm HEh s e mitiz ok, Rtz

AN [ A E Bh AT
LEWIR

P |
7N O
[ o ;\Q//wm

L L
HghL _

,T{
e ifh”
A8 1 FAT
i ]
\\,_ ,// ,Ljo 0 0 o
— o] Miasizhe |

1 fRRmENREE
Fig. 1  Ship Conveyor Schematic
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Fig. 2 Schematic Diagram of Bidirectional Self Resetting

Cycle Transmission Mechanism
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Fig. 3 Schematic Diagram of Chain Mechanism
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Fig. 4 Schematic Diagram of Mechanism Actions when

Transporting Materials Upward
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Fig. 5 Schematic Diagram of Mechanism Actions During

Downward Transportation of Materials
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Fig. 8 Simulation Results of Lower Connecting Rod
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Transmition Mechanism
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