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Abstract: In order to improve the product quality, optimize the process flow and save the research and development time and cost of G115
martensitic heat-resistant steel, the extrusion process of large-diameter seamless tube of G115 steel was simulated by finite element soft-
ware ABAQUS, and the difficulty of simulating super-large plastic deformation was solved by using the Arbitrary Lagrangian-Eulerian
(ALE) formulation. Then, an accurate friction model and a material model considering various influencing factors were established, and
the accuracy of the model was verified by comparing the simulation and experimental results. Furthermore, the influences of initial extru-
sion temperature, extrusion speed, friction factor and maximum shear stress on the extrusion were studied. The results show that with the
increasing of initial extrusion temperature, the required extrusion force decreases, while the influence of the extrusion speed is opposite.
The greater the extrusion speed, the greater the required extrusion force. The friction factor and the maximum shear stress are both posi-
tively correlated with the extrusion force.
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Table 1 Chemical compositions of G115 steel

( %, mass fraction)

C Cr Co \ Mn Si v B Cu N Fe

0.08 8.62 2.97 2.60 0.46 0.24 0.17 0.015 0.84 0.0074 4=
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Table 2 Mechanical property parameters of G115 steel

RE/C YR/ (x100m? - 7)) HE/(J- kg - K HRFR/(W-mT' KT BERERE/GPa BIUISE G/GPa M u
100 6.19 518 25.7 211 81.5 0.30

200 5.91 586 27.3 205 78. 8 0.30

300 5.63 655 29.0 198 76. 1 0.30

400 5.34 716 30.2 191 73.0 0.31
500 5.02 768 30.5 182 69. 4 0.31

600 4.51 817 29.1 172 64.7 0.33

700 3.89 843 25.9 159 81.5 0.35
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Fig. 2 Axisymmetric model of extrusion system
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