ISSN: 2476-6909; Modares Mechanical Engineering. 2023;23(03):183-190

Mechanical and Microstructural Properties Evaluation of

Tarbiat Modares
University

AI1S14130 Steel After Backward Flow Forming Process

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors
Soleymani V.1,
Faraji G.1*

How to cite this article
Soleymani V, Faraji G. Mechanical
Properties

and  Microstructural
Evaluation of AISI4130 Steel After
Backward Flow Forming Process.
Modares Mechanical Engineering.
2023;23(03):183-190.

1 Department of Mechanical
Engineering, Tehran University,
Tehran, Iran

*Correspondence

Address: Department of Mechanical
Engineering, Tehran University,
Tehran, Iran

ghfaraji@ut.ac.ir

Article History

Received: October 05, 2022
Accepted: January 07, 2023
ePublished: March 15, 2023

Flow forming is one of the advanced methods for producing low thickness cylindrical parts.
The dimensional accuracy of pipes produced by the flow forming method is much higher than
other methods and this method is widely used in the aerospace industry. In this research, the
effect of number flow forming passes has been investigated on the mechanical properties and
microstructure of AISI4130 steel. Three stages of thickness reduction have been successfully
completed and in the fourth stage, the tube was fractured. In the first stage of this pass, the
desired steel thickness has changed from 14.2 mm to 9.3 mm. In the second stage, the
thickness reached 2.6 mm, in the third stage to a thickness of 2.3 mm and in the fourth stage
by reaching 1.8 mm thick, there has been a tear in the pipe. During the flow forming process,
the maximum amount of 84.5% thickness reduction can be achieved. To achieve a higher
percentage of thickness reduction, it is necessary to re-anneal the flow formed sample. To
investigate the tensile properties, tensile tests have been done through both longitudinal and
circumferential directions. According to the results, it was found that the flow forming
operation on this steel has increased the hardness, and yield and ultimate strength of the
material at every stage. Also, the hard work done at every stage on this steel by maintaining
the ferritic pearlite-ferritic structure has caused finer grain structure and elongation of the
grains.
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