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Investigation on hydroforming of C22 Hastelloy tube
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Abstract: Aimed at the problems of high forming difficulty, low forming accuracy and poor product consistency of C22 Hastelloy tube dur-
ing its actual manufacture, the hydroforming process was adopted to replace the tailor-welding process, and the integral forming of special-
shaped tube was realized. Then, the finite element model of tube hydroforming was constructed with the bent tube as the blank, and the
lateral feeding amount affected the change rate of tube wall thickness was optimized to obtain the optimal lateral feeding amount by finite
element analysis and test verification. Furthermore, the thinning and wrinkling of tube wall in the forming area were compared, and the
appropriate hydraulic pressure was achieved by the simulation and result comparison test. The results show that the optimization of hydrau-
lic pressure and lateral feeding amount can significantly improve the formability of tube. Thus, the hydraulic pressure and the lateral feed-
ing amount determined by the finite element simulation are applied to the actual production to obtain the tube that meet the technical re-
quirements.
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Fig. 1 Hastelloy tube formed by locally stamping and then tailor-welding
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Table 1 Chemical compositions of C22 Hastelloy ( UNS N06022) ( %, mass fraction)

C Mn P Co W Si S Cr Ni Mo A Fe
0. 0015 0.50 0.02 2.5 2.5~3.5 0.08 0.02 20.0~22.5 56 12.5~14.5 0.35 2.0~6.0
C22 W [ 2 A7 [ BE & 205. 5 MPa, JAHA o =Ke"=1640&"* (1)

FEy 0.3, SRAVE R B fE A S2 5, 45 206k 2 i
N ELSE ) - LI AR 2R AP 2 BT R
A 1 B AR R AR 2 oL (1) B

ﬁ-\‘[lolo

1400

1200 -

1000 -

800 4

600 4

E SN f10/MPa

400 4

200

0 0.1 0.2 0.3 0.4 0.5
HENRe

P2 €22 My R < B Fal 3 Y FUSE Ry — PO 0 AR 2

Fig. 2 True stress-true strain curve of C22 Hastelloy in uniaxial tensile
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Fig. 5 Schematic diagrams of tube forming process

(a) NC bent tube  (b) Local hydro-bulging
(¢) Hydro-flatting and shaping
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Fig. 6 Schematic diagrams of hydro-bulging process and die

(a) Hydro-bulging die  (b) Initial stage  (c) Bulging stage

(d) Shaping stage
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Fig. 7 Schematic diagram for calculation of lateral feeding amount
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