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Flow Joining of Tube and Flange by PCR Process

Toshihiko MORI*?, Kenji HIROTA and Shinko SENDA
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Furo-cho, Chikusa-ku, Nagoya-shi, Aichi, 464-8603 Japan

Planetary Conical Rolling termed PCR is a new process for tube ironing, in which a number of
rollers around the cone depress the tube thickness spirally. Because of rolling contact, galling or
breakage in conventional ironing can be prevented and extremely high thickness reduction and
mirror finishing of outer surface was demonstrated. Additionally, high pressure can be applied to the
radial direction due to the high rigidity of the axis support cone. This stress state causes radial
material flow easily and the possibility of giving a certain feature on tube surface by PCR was
reported. In this paper, by replacing a die with the flange having a concavity, flow joining of tube
and flange by PCR was discussed. Material flow into the concavity was investigated and it was found
that filling-up volume was increased with increasing the material on the concavity, though it was not
affected by the position of concavity. Joining strength to the axial direction was estimated with a
simple model and required filling depth into the concavity was clarified. Joined component was
subjected to the separation test and measured strength was in good agreement with calculated value.
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Fig.1 Outline of "Planetary Conical Rolling" (termed PCR)

(2) Tube and tube (b Tube and rigid body
Fig2 Schematics of flow joining by PCR
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Table 1 Mechanical properties of tested material

Material ox(MPa) 5% n HV
AS052-H14 251 52 0.09 114
oy : Tensile strength 8y Uniform elongation

n : Strain hardening coefficient HV : Vickers hardness

30

Number of roller : =14

Radius of roller: rz=5mm
0=125°
[‘\
’ \>
Tube : AS052 192 450
= 2
Flange : A2017 1>t L =3~23
2]
B =4

Fig.3 Experimental conditions
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Fig.5 Stress state in the joined specimen under axial tension
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Fig6 Difference in deformation depending on filling-up depth
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Fig.7 Change of joining strength depending on filling-up depth
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Fig8 Influence of filling-up depth on joining strength
and dominance of shaving deformation
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Fig.9 Mechanism of flow joining by PCR
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Fig.11 Difference in filling-up behavior depending
on gutter position
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Fig.15 Comparison of filling-up volume and efficiency
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