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Multi-axis linkage forming process on T-shaped stainless steel valve body
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Abstract: T-shaped stainless steel valve body is usually produced by cutting plate or bar, which has low material utilization and produc-
tion efficiency. Therefore, a new multi-axis linkage forming process of T-shaped stainless steel valve body was proposed, and the multi-ax-
is linkage forming process of T-shaped stainless steel valve body was numerically simulated by finite element simulation software Deform-
3D. Then, the process difficulties of parts and the load-time curve, equivalent stress field distribution and temperature field distribution in
the forming process were analyzed. Finally, the corresponding die was designed and verified by experiment. The research results show that
the proposed multi-axis linkage forming process of T-shaped stainless steel valve body is feasible. The simulated forgings are fully filled,
and the metal streamline is basically along the contour of forgings, the maximum load in forming process is 6620 kN. The dimensional con-
sistency of forgings obtained from the process test is good, which shows that the process reliability is high and has certain guiding signifi-
cance for the multi-axis linkage forming process of this kind of parts.
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Fig. 1 Schematic diagram of T-shaped stainless steel valve body structure
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Fig.2  Three-dimensional diagram of T-shaped stainless steel

valve body forgings
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Fig. 3 Schematic diagrams of initial material separation (a) and

V7

material separation completion (b)
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Table 1 Schemes of high temperature compression test

WS R/ C AR TRARIEIR BB/ %

01 900 0.1 1 75
02 950 0.1 1 75
03 1000 0.1 1 75
04 1050 0.1 1 75
05 1100 0.1 1 75
06 1150 0. 001 1 75
07 1150 0.1 1 75
08 1150 1.0 1 75
09 1200 0.1 1 75
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Fig. 4 True stress-true strain curves of 316L stainless steel under different deformation conditions
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Fig. 5 Finite element model of multi-axis linkage forming process for

T-shaped stainless steel valve body
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(b) Deformation temperature of 1150 °C
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Fig. 6  Deformation process of blank in forming process
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Fig. 7 Load-time curve of upper punch without thermal mechanical

coupling
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Fig. 8 Load-time curve of upper punch with thermal mechanical coupling
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Fig. 9  Comparison of load-time curves for upper punch with or

without thermal mechanical coupling
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Fig. 10  Distributions of equivalent stress fields in forming process
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Fig. 12 Three-dimensional structure diagram of multi-axis linkage

forming die for T-shaped stainless steel valve body
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Fig. 13 Assembly diagram of multi-axis linkage forming die for T-shaped stainless steel valve body
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