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Research progress on heavy-duty hot extrusion process and equipment technology
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Abstract ; The triaxial compressive stress state of heavy extrusion forming provides unique technical advantages in the simultaneous modifi-
cation of large-scale difficult-to-deform metals, determining the heavy-duty extrusion industrial competitiveness and serving as a crucial
technological field in the global technological competition among leading nations. Starting from the modification and forming mechanism of
large-scale, high-performance and difficult-to-deform metal components, the technological advancements in heavy extrusion process and
equipment since the establishment of the domestic 360 MN vertical extrusion press project were summarized. These advancements included
technologies for heavy-duty extrusion forming, low-plasticity metal extrusion forming, heavy-duty extrusion equipment and development
and application of typical products. The current status of each technology and the directions for further research were analyzed, aiming to
provide technical support for the independent control of extreme forming manufacturing of core components in critical fields.
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Fig. 1  Correlation between deformation process and grain evolution

path with average grain size in P91 heat-resistant steel
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Fig. 2 Correlation between Z parameter and steady grain size in

P91 heat-resistant steel
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Fig. 3 Schematic diagram of prestressed steel wire-wound extrusion

container structure
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Table 1 Optimal parameters of glass-based lubricants for

stainless steel
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Fig. 5 PPB in as-processed microstructure of superalloy FGH4096
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Fig. 7 Typical heavy-duty hot extrusion equipments

(a) Wyman-Gordon Company in the United States
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(b) Inner Mongolia North Heavy Industry Group Corp. Ltd.

R LR, BT R RS EREAE S . Al
k. I AR REAE 2R, HA
FURNTE BT XA AR AP RE . A A | A
SRR RE A Do Mg [ 8 Oy E LR AL
LA oY i S A LN )9 2= T

© © ©
o(MMe| [T
@ @ E F E
oluiio| [luiy
© © © T

©) @

P8 [ YA ST T BT IR 1 T R LA A 2 IR

(a) HRFFESH (b)) RAESITALEH

(c) MHEZL & 254

(d) $NLLYuLeTi L
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(a) Monolithic cast structure  (b) Separated beam-column structure
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