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WANG Gui-qgiao, LI Jian-ping, SUN Tao, ZHAO An-shi
(' State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110819, China.
Corresponding author: WANG Gui-giao, E-mail: wanggq@ ral. neu. edu. cn)

Abstract; A set of thermoforming equipment was developed by State Key Laboratory of Rolling
and Automation, based on thermoforming with high inner atmospheric pressure theory, to study
thermoforming process of ultra-strength steel pipes. The resistive heating was used to accurately
control the temperature of the pipes. The high-pressure sealing structure of pipe ends, rapid
inflation system and hydraulic servo system were designed. The heated pipes were shaped under
the action of both high inner atmospheric pressure and axial feed. By means of the mold inner
loop cooling circuit designed, the pipes touched the cold mold and were quenched directly.
Therefore, pipe heating, forming and quenching were finished in single-position. The experiment
results show that maximum gas pressure reaches 40 MPa with the sealing effect reliable.
Temperature control accuracy is +1 C and the inflation velocity can be adjusted continuously.
The equipment provides reliable support for the research of ultra-strength steel pipe thermoforming
process with inner high atmospheric pressure.
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Fig. 1 Process principle chart of high pressure gas
thermoforming for thin-wall tube

2 AN SRR T A

BRI TR BE 35 R 2RI R S
il B H MR G AR R
fAik RGeSt AL RGEH M, & RS EEM
W ELAH B UM SEARSE R an 8] 2 .

2.1 HHWES

MM RS EE A HE A BRI HLAELE. A5
FESHRA 100 ¢ e AL, PR S fE s B R
REEL A AR B BB 1 BUE ATE Lk
Tt , RS N 5 R R AT T RRIR I 2R
HIK T, FK B350 A0 T AU s Ja B, ol A 4038
I B RS RO X Y DXOR R ] XA T
BN LU B A ], v HIK A B 3 fF
NG EIK P DAL L .

2.2 BmiPEHEMRBEMMEAES

X A PN v e AR 1 v 3 2 2 S A
P A B EE o [P R BRI T U A8 i
BELE LSRRI R S, WA 4 .



236 AIRFF]R(BAARFFIR) % 38 %
_ !ﬂ; PC PCIAZ#eHl PLC
== Profibus—DP
_______ l TRBERE KAMERGE t‘E:_‘ECE:‘
el
_________ AC380YV.
[KERBEERSE
B2 &&EEARENHE
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Fig. 3 Cooling waterway layout of mold
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Sealing structure at the pipe ends and resistive

heating system
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Fig. 5 Rapid inflation system
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Fig. 6 Relationship between axial force and internal
air pressure
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Fig. 7 Schematic diagram of hydraulic servo system
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Fig. 8 Diagram of the control system structure
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Fig. 9 Practical test and the formed pipes
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