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Effect of Material Properties and Forming Conditions on Expanding
Formability of Mild Steel Tube.

Masato Otsuka

Synopsis :

Recently, diameter of automobile fuel filler tube tend to be smaller from the viewpoint of ORVR regulation and the body weight
reduction. Therefore, the tube expanding rate drastically increases from about 50% to about 100%, since the inner diameter of the gasoline
supply mouth does not change. For that reason, demand to the material formability is increased.

For the high tube expanding rate, materials selection and the tube expanding technology are important.

In this report, the effect of material properties and forming conditions on expanding formability of mild steel tube was investigated in
coaxial tube expanding.

The results are as follows :

1) As the material for tube expanding, it is important to control a bead cut properly so that the minimum fracture strength value which

is a product of thickness and hardness nearby weld zone may become bigger than average fracture strength value of base metal.

2) To suppress the thickness decrease, steel tube with low yield point is preferable. Because material is easily compressed to axial
direction in tube expanding.

3) The thickness decrease can be suppressed by the punch with large taper angle. However, if punch taper angle becomes large too

much, buckling will occur. Therefore, it is important to choose punch taper angle as possible as large in the range which buckling does

not occur in tube expanding.
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Table 1 Chemical compositions of materials (mass%)
ES: C Si Mn P S Cr Ti Al
A(7 V2 F )V R 0.060 0.01 0.30 0.017 0.011 0.04 - 0.044
B(55 R S) 0.032 0.01 0.19 0.012 0.012 0.02 - 0.020
COAES e 4 TF $ii]) 0.003 0.02 0.16 0.010 0.005 0.13 0.27 0.060
x2 FEORMMNIEYL
Table 2 Mechanical properties of tubes
. Bk 5l = Lh = HV(0.1)
H (MPa) (MPa) (72) BERER TS
A(7 V2 F )V FE) 287 333 53 109 225
B(55 5 ER ) 309 347 48 126 222
CURAR ¢ K TF i) 281 337 55 109 178
JIS115 585
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Fig. 6 Appearance of tube expanding test device.
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Table 3 Coaxial tube expanding condition
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Fig.19 Thickness distributions after coaxial tube expanding
using punch taper angle 40°.
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