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Numerical simulation study on bimetal T-tube hydraulic bulging technology
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Abstract; Bimetal composited tube is constituted by two different metals. Compared with single metal tube, composited tube can
make the best of optimum performance of based tube and clad tube, and could be widely applied in the petrochemical, nuke, med-
ical appliance and food fields. In the present research, straight bimetal tubes are taken as the objectives and studied deeply. A
new hydroform process is introduced, which can be used to form bimetal composited special tubes, Loading path, loading meth-
od, deformation of material, effect of frictional force, etc. are studied fully using numerical simulation and the key technique and
specialty of this technology are gained. The multi-metal special tube is discussed preliminarily.
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Fig. 1 Hydraulic bulging processing of bimetal

composited T-tubes
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Fig. 2 Model of the T-tube
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Fig. 3 Model of the T-tube after bluging
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Table 1

between single-metal and bimetal pipe forming

Experimental design table for the comparison

y shae/ BEJEL/ WAL/ S 67/
HH mm mm MPa MPa
Cu 18 1 30 70
Al 18 1 60 100
Cu/Al 18/17 0.°5/0.'5 40 80
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Fig. 4 Strain contours of single-metal and

bimetal pipe forming
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Table 2 Branch pipe height of single-metal and bimetal
pipe forming

LZEas X ERE/mm
i) 8. 285 4
g 15. 896 7
/48 7.630 2
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Fig. 5 Strain contours of bimetal tubes

under different pressures
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Table 3 Bimetal branch height under different pressures

WA E #1/MPa 30 40 50 60 70
FEEE/mm 4.6931 7.6284 11.1555 15.4175 20.467 9
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Table 4 Wall thinning of bimetal tubes under
different pressures

W R E 1/ MPa 30 40 50 60 70
BEEJS MR /mm  0.4302 0.6216 0.7514 0.7711 0.756 2
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Fig. 6 Change of branch height with axial pressure
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Fig. 7 Changes of wall thickness thinning
with axial pressure
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