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Abstract 
Flow forming is a cold metal forming technique that enables the production of high precision thin-walled axisymmetric tubes or hollow parts with high strength and smooth surface. This technique is a continuous cold forming process and it reduces the wall thickness of the cylindrical shape starting part, stretching and extruding the workpiece with forming rollers. While wall thickness of the material reduces, the material flows plastically along a mandrel during the flow forming process. This technique is used in mainly aerospace, defence and energy industries in order to produce drive shafts, rocket motor cases, high precision hydraulic cylinders and hollow tubular parts. The aim of this study is to determine mechanical and microstructure properties of 2024 aluminium tubes which are produced by flow forming technique and make the comparison between flow formed 2024, full annealed (2024-O) and solution heat treated (2024-T6) temper aluminium tubes. 2024-O temper material was used before the flow forming process and this process which was performed on 2024-O tubing preform. The starting part which is named preform was annealed with 410 °C and hold at this temperature 2 hours in order to produce 2024-O temper according to AMS2772 standard. The solution heat treatment and artificially aging operation was applied to make 2024-T6 temper as per AMS2772. Moreover, %70 reduction rate was applied on the 2024-O temper material by flow forming and cold-working effects were analysed on the 2024 aluminium material. It was observed that grain orientations occurred, hardness and yield strength almost doubled but strain reduced after the flow forming operation. All of these samples showed the ductile fracture mode for tensile fracture surfaces, plus they exhibited that 2024-O tube could be plastically deformed by applying more than 70% thickness reduction. However, the 2024 –T6 applied AA alloy could be more dissolved in order to reduce the secondary phase rate during the solution heat treatment.
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	SO Starting wall thickness (mm)
	 Leading angle (degree,°)
	FA Axial force (N or Kg)

	S1 Finished wall thickness (mm)
	 Trailing angle(degree,°)
	FR Radial force (N)

	LO Starting length (mm)
	R Nose radius(mm)
	FT Tangential force (N)

	DI Inside diameter (mm)
	V Feed rate (mm/minute)
	n Spindle Speed (rpm)


Figure 1. Illustration of Flow formed part, preform (a) and Flow forming Principle (b)
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