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Wear repair plan for main rail of working valve slot of Changsha Hub Ship Lock
YIN Binyong', JI Panjia', LI Chaojun®, XIA Boyu'
(1. Changsha Xiangjiang Comprehensive Hub Project Office, Changsha 410200, China;

2. Hunan Provincial Transportation Planning Survey and Design Institute Co., Ltd., Changsha 410200, China)
Abstract: Regarding the severe wear problem of the QU80 main rail in the gate slot of the ship lock working
valve, an analysis of the specific wear condition is conducted. Studies are performed on several technical repair
solutions, including complete replacement of the main rail, modification of the main wheel dimensions, surfacing
welding on the rail tread, and plate welding onto the rail tread. A comprehensive cost-effectiveness analysis is
conducted using a comparison method to evaluate various factors such as material selection, repair techniques, and
operational performance. This analysis determined that the plate welding repair solution for the rail tread is the
optimal choice. Specific process requirements for the plate welding repair solution are elaborated. The results show
that by using wire-cut QU80 heavy rails to solve the problem of the unavailability of suitable materials on the
market and implementing segmented plate welding to prevent the detachment or obstruction during the entire
welding process, the severe wear repair of the QU80 main rail is handled quickly, effectively, and economically.
This provides a valuable reference for addressing similar problems in other ship locks of the same type.
Additionally, it is recommended that during ship lock maintenance, timely inspection of the wear condition of the
QUB0 main rail on working valves should be emphasized. Repair should be undertaken promptly when the wear
exceeds 5 mm.
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Fig.1 Schematic diagram of partial assembly of main wheel,

main rail, and water seal of working valve(unit: mm)
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Tab.1 Characteristics of working valve

LR/ BT TAE Kok e/ SME RS (SEx i xJEE) / HR R (BixE ) / 1]
(mxm) JK 3k /m P (mmxmmxmm ) (mxm) SR/t
4.50x5. 00 9.3 L& 16.70, T 16.76 5 344x5 420x910 4.64%5.07 14.5
}J- SIS l—;I =N é’ &3 'E’ I
UK IE SN st A JREBERSIE BRI/
FRZI/(KN-m™) 3
2 188(3 333) K, oK A, FC T O R sk AT G OV S AL 1 000/5. 5 4




% 3 4 FRF, F. KR AAR AR NS IERG L5 2R . 201 -

2 TE@RIMTMEEHERER

WAl 2012 4F 10 H @A, #RZE 2025 4F 2 ),
Ciz17 12. 4 a, 4 B TAERITTAARRGEA LK, i3
1764 840 ¥k, 4E¥#5229 %, A¥Z436 %k, H
B2y 14.5 W, ARPEAE I AT RARRE, B3
KFFRRL T R, HEFKCH L) T R, X LM
) 4 B3 TAERTT I AE RS TR 2 3. 4 TR
BT T 0 A R EE 2 0.9 m AbAE IR 4G
BB (EH 0.9 m DI FRAET/ER), B
REE 8~9 mm, AFBJEEHIER 0.64~0.75 mm, M
KIEZ 6.3 m, EEERXE TERITILOR, W
PRI, B IX Y HB240, REBER X 2
HB280, FHUBHMIGHEHILE 2,

B2 TEITMEEHNERER

Fig.2 Wear status of main rail of working valve slot
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Tab.2 Comparison of advantages and disadvantages of

main rail wear repair technology solutions
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Fig. 3 Schematic diagram of QUS80 heavy rail line
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Tab.3 Material performance of new main rail and original main rail
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Fig. 4 Cross-sectional of main rail welded steel plate
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Fig. 5 Main rail welded steel plate diagram (unit: mm)
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