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Study on die forging for 19-inch TBM disc hob ring
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Abstract: In order to study the change laws of die forging process for 19-inch TBM disc hob ring, the changes of forming load, hob ring
shape and metal streamline in the die forging process for disc hob ring under the forming conditions of initial forging temperature of
1150 °C and forming speed of 25 mm - s™' were analyzed by finite element analysis software DEFORM. The results show that the die forg-
ing process of hob ring is composed of three stages: initial stage, middle stage and final stage. The metal blank does not fill the mold sym-
metrically up and down, the filling speeds of upper and lower mold cavities are different, and the upper mold cavity is filled before the
lower mold cavity. During the die forging process, the overall temperature of hob ring decreases. And the temperature at blade decreases
the least by 7. 8% compared with the initial forging temperature. However, the temperature at arc transition zone of hob ring decreases the
most by 34. 78% compared with the initial forging temperature. Furthermore, the stress of hob ring increases gradually from inside to out-
side, and the equivalent stress at blade is the largest, which is 13. 54% higher than average equivalent stress.
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Fig. 1 Rock breaking process of TBM

(a) Cutting rock by hob on-site  (b) Cutting rock by hob indoors
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Table 1 Performance parameters of H13 steel
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Fig. 3 Schematic diagrams of section for hob ring
(a) Seleted points on hob ring  (b) Section dimensions of

hob ring
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Fig. 4 Variation curve of load during die forging process for hob ring
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Fig. 5 Change of overall shape for forgings
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(e) Forming time of 1. 86 s
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Fig. 6 Change of section shape for forgings
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