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Design on automation scheme for rail forging production line of railway turnout

Wang Zishu
( China Railway Baoji Bridge Group Co. , Lid., Baoji 721006, China)

Abstract: To solve the problems of backward forging technology and equipment, poor working environment for operators and low produc-
tion efficiency of turnout rails, a special double-station induction heating system, automatic loading and unloading system of rail, four-sta-
tion integral die, transverse automatic mold changing mechanism and control system were researched and developed by analyzing the forg-
ing process and requirements of turnout rail, and the automatic control production line for hot forging for rail was established. After on-line
debugging of system, the automatic production of loading, heating, feeding, forging and unloading for rail was realized by using this pro-
duction line, which greatly reduced the labor intensity of operators, improved the production efficiency and product quality, and improved
the working environment of workers. Finally, the forging test of 60AT1 rail show that the forging time of single rail is reduced from 20 min
to 9 min, and the number of operators per shift is reduced from six to three, and the product quality is qualified and the state is stable,
which verifies that the scheme can be used in the forging automatic production of railway turnout rail.
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ging; electric induction heating
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Fig.2 General layout of scheme
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Fig. 3 Layout diagram of double-station heating furnace
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Fig. 4 Methods of hot forging for rail

(a) Living block combined type  (b) Four-station integral type
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Fig. 5 Four-station integral die structure
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Fig. 6 Schematic diagram of partial load
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Fig. 7 Diagram of transverse die changing device
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Fig. 8 Schematic diagram of continuous automatic loading system layout
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Fig. 9 Schematic diagram of storage rack structure
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Fig. 10 Schematic diagram of loading rack structure
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Fig. 11  Schematic diagram of manipulator structure
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Fig. 13 Overall layout after installation and commission
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Fig. 14 Automatic control parameter interface of system
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Fig. 15 Forming process (a) and forming result (b) of product

®1 A HENEE

Table 1 Test data of specimens

HE B (18673)/mm BUETE (150+1)/mm

HIEE (16. Sj(l)_s )/mm

WIEBRKE (1050+30) /mm  FE iR MESE FHEE

1 188.9 150. 8 17.5 1045 K +0.2 0.2
2 188.7 150.7 17.4 1040 K +0.3 0.2
3 188.4 150. 8 17.5 1043 K +0.2 0.2
4 188.7 150.5 17.3 1044 K +0.2 0.2
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