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Pressure Welding of Dissimilar Metal Tubes by PCR
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A new process for tube ironing, the “Planetary Conical Rolling” (PCR) process, is proposed. A
number of rollers rotate around the cone while revolving around their respective axis, preventing
sliding friction which is the main cause of galling and breakage in the conventional ironing process.
Additionally, a large deformation and a high pressure can be applied locally to the material under
each roller because this process is an incremental process and the axis support cone is highly rigid.
Taking advantage of these features to produce a hybrid tube, lap pressure welding by PCR process
between aluminum alloy (A 5052) and pure copper (C 1100) was discussed in this paper. From the
measurements of bonding strength, it was found that the relative strength of outer tube against inner
tube mainly affected the bonding strength. That is, high bonding strength was obtained when the
relative hard tube was set on the inner side. Distribution of normal bonding strength in the axial
direction was measured, which coincided with that of radial compressive strain in the outer tube.
This is explained by the difference of plastic zone in both tubes depending on the material combina-
tions. Conclusively, in order to pressure-weld the dissimilar tubes by PCR process, it is necessary to
give enough thickness reduction to the outer tube which is difficult to be deformed.

Key Words: Plastic Forming, Friction, Formability, Bearing, Planetary Conical Rolling, Pressure
Welding, Tube
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Fig.1 Outline of Planetary Conical Rolling (termed
PCR)
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Table 1 Tensile properties of material used

ox(MPa) | 8,(%) n HV
AS0S52-H14 | 251 52 0.09 114
C1100 352 0.8 0.01 150

oy : Tensile strength dy: Uniform elongation
n : Strain hardening coefficient HV : Vickers hardness

Table 2 Combinations of tube materials

Inner tube Outer tube
Combination 1 A5052-H14 AS5052-H14
Combination 2 C1100 A5052-H14
Combination 3 AS5052-H14 C1100
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Fig.2 Dimension of raw tube
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Fig.3 Evaluation of bonding strength
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Fig. 4 Scanning electron micrographies of welded interface
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Fig.5 Characteristic regions of welding surface after shear bonding test
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Fig.6 Sequence of pressure welding process by PCR strength
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