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Abstract Liquid Impact Forming ( LIF) of bimetallic thin-walled tubes is a composite forming technology developed on the
basis of tube hydroforming and stamping. Internal pressure required for the formation of the bimetallic thin-walled tubes under
liquid impact loading is derived from the compression of the volume of the tube blank, and its size varied with the compression of
liquid volume. For this purpose, investigation on forming mechanism and variation law of the internal pressure of the bimetallic
thin-walled tubes is proposed.Firstly, forming principle of LIF of bimetallic thin-walled tubes was introduced. Secondly, theory of
internal pressure was analyzed in the process of the axial impact hydraulic performing and the radial forming of bimetallic thin-
walled tubes. Mathematical model between the internal pressure and volume change in the tube blank cavity was obtained.
Thirdly, generation regularity of internal pressure of the axial and the radial liquid impact of the bimetallic thin-walled tubes was
performed using ANSYS WORKBENCH. Through comparison of numerical simulation and theoretical analysis, it is not difficult to
find that they were a good consistency, and the internal pressure model is optimized by the model error revision, which lays a
good theoretical and application basis for further research on LIF of bimetallic thin-walled tubes.
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Fig.1 The bulging principle of bimetallic thin-walled tubes
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Tab.1 Original geometric parameters of bimetallic thin-walled tubes
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Fig.2  Evolution of section area of bimetallic thin-walled tubes
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Tab.2 Comparisons of maximum hydraulic pressure between simulation and theory under different push rod parameters

i [l HEFFATRE MU FCKNIE SN B K E ) IR 10 22

Time Stroke length Theoretical maximum internal Simulate maximum internal pressure Maximum internal pressure deviation
t/s H'/mm pressure P ,/MPa P, .2/ MPa F/ %

0.2 2 7.435 6. 962 6.362

0.3 3 | 10. 462 6. 187

0.31 3. 11. 523 10. 825 6.259

0.32 3.2 11. 894 11. 182 5.986

0.33 3.3 12. 266 11. 529 6. 008

0.34 3.4 12. 647 11. 866 6. 175
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Tab.3

Comparison of numerical simulation and theoretical values of maximum hydraulic pressure
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Maximum closing
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Mold cav ity section

BT 5

S S o NI

Simulate maximum

ISR RNIE D

Theoretical maximum

T KN HE ) w22

Maximum internal

Mold number side length height internal pressure internal pressure pressure deviation

aXa/( mmXmm) h,/mm P, ../MPa P, o/ MPa F/%
 OBHEINe. 1 31Ix3l 4,949 142. 801 124.096 13.10

H 2 No. 2 32x32 4,242 108. 270 94. 031 13.15

BH 3 No. 3 33x33 3.535 79.051 71.336 9.76
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fH 5 No. 5 35%35 25121 36. 553 33.778 7. 60

. 6 No. 6 36%36 1.414 23, 271 21. 408 8. 00

T e KINTE 1125 Maximum internal pressure deviation F =
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