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Fig.1 Boundary dimension of the TC4 semi-annular part
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Table 1 Numerical simulation parameters
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M Target strain rate -
mm types coefficient
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Fig.2 Thickness distribution result of direct SPF simulation
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Fig.3 Thickness distribution curve of direct SPF simulation
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Fig.4 Design of the reverse die surface curve structure




) 1 WA TCA EHHIBIERKE TR .« 141 -

K5 K] o B R 23 A7 45 3R

Fig.5 Thickness distribution simulation result of reverse SPF
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Fig.6  Thickness distribution simulation result of direct SPF

after reverse SPF
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Fig.7 Thickness distribution curve of direct-reverse SPF

simulation
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Fig.8 Pressure curves design: (a) simulation curve and (b) actual

curve
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Table 2 Chemical composition of TC4 experiment material

Al \% C N H O Fe Ti

6.22 4.49 0.05 0.006 0.0013 0.18 0.22 Bal.

25 pm

K9 TC4 slIabtklEah B M R

Fig.9 Original microscopic structure of TC4 experiment material
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Fig.10 Semi-annular blank part after forming by direct-reverse

SPF process: (a) convex side and (b) concave side
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Fig.12 Microscopic structure of TC4 material after SPF
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Table 3 TC4 mechanical properties after SPF(center area)

Mechanical properties No.1 No.2 No.3
Rm/MPa 956 967 944
Rpo.2/MPa 877 866 876

Al% 13.7 15.5 14.0
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Fig.13 TC4 semi-annular part and annular gas tank developed

by direct-reverse SPF process
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Fig.14 TC4 large size spherical tank developed by direct-reverse

SPF process
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Direct-Reverse SPF Process for TC4 Semi-Annular Part

Wei Shi, Yin Zhongwei, Gao Peng, Zhang Xuhu
(Aerospace Research Institute of Materials & Processing Technology, Beijing 100076, China)

Abstract: SPF process for titanium semi-annular part was researched. A direct-reverse SPF process was used for controlling the thickness
of the semi-annular part after forming, and the SPF forming die as the key for the thickness control was designed and optimized by a
numerical simulation method. Verification experiment was conducted for a TC4 semi-annular part. The result show that the actual
thickness distribution of the part can be well predicted by the numerical simulation, and the thickness of the part is homogenized by the
optimized SPF forming die. This process can improve material utilizing rate and efficiency of subsequent turning operation ob viously, and
reduce total manufacturing costs.
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