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Thesis Title The Influence of Parameters on Force and Hardness of Sheet

Metal Forming with Single Point Incremental Forming Process
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Thesis Advisor Asst. Prof. Sirichai Torsakul, Dr.-Ing.
Academic Year 2014
ABSTRACT

A single point incremental process, was developed as a theoretically ideal process for a
small batch, especially small components. The process is beneficial in terms of mold less and low
forming power. In this process, the products will be formed an exact shape by using a spherical
head tool which is traveling by means of a numerical control. The purpose of this research is to
study the influences of the process parameters on forming force and resulting hardness of the single
point incremental process.

The experiment was carried out by using a single point incremental process to form a
truncated pyramid with 20 mm. of depth. There were three process parameters such as forming
angle, rotation speed and workpiece material. The process angle were applied at 30, 40 and 50
degrees and 200, 400 and 600 rpm of the rotation speeds. In addition, the experiments were
performed on 3 categories of materials, aluminum, brass, and copper. In order to investigate the
influences, the forming forces were recorded. The finished produced were carefully examined and
tested.

The results of the experiments revealed that all parameters including materials, forming
angle, and rotation speed influenced directly on the forming force and hardness of the workpiece.
In addition, an increasing of forming angle and tool rotation speed resulted in a lower level of
forming force and resulting hardness. The lowest forming force was found when forming an
aluminum material with forming angle of 50 degrees and tool rotation speed of 600 rpm. In
contrast, the highest forming force was found when forming brass materials using forming angle of

30 degrees and tool rotation speed of 200 rpm.

Keywords: forming angle, tool rotation speed
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q

Chemical composition %
Cu Zn Cl Mg Si P
61.34 384 0.07 0.04 0.03 0.03
Brass Al Pb Ni Ca Fe -
(C2801P 1/4H) 0.03 0.02 0.02 0.01 0.01
Mechanical properties
Tensile strength (N/mmz) Yield strength (N/mmz) Elongation (%)
415.48 199.15 31.6
Chemical composition %
Cu Zn Ni Fe Mn Cr
99.94 0.018 <0.01 <0.01 0.012 0.011
Copper Sn Pb Si Al
(C1100P-1/4H) <0.008 <0.008 <0.008 <0.01
Mechanical properties
Tensile strength (N/mmz) Yield strength (N/mmz) Elongation (%)
228.29 156.1 32
Chemical composition %
Al Si Fe Cu Ni Ti
99.13 0.184 0.58 0.05 0.006 0.031
Aluminium Mn Zn Mg Sn Pb Cr
(AA1100-H14) <0.008 <0.017 <0.1 0.009 0.01 <0.001
Mechanical properties
Tensile strength (N/mmZ) Yield strength (N/mmz) Elongation (%)
112.67 95.89 4
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Abstract

The objective of this research is to study forces generated by the influence of the Single Point
Incremental Forming Process for different materials. At a forming angle of 30 degrees, sheet copper,
sheet brass and sheet aluminum, each of thickness 0.6mm, are formed in a shape of 20mm truncated
square pyramid. Experimental factors include a speed of 400rpm, a feed rate of 200 mm/minute and a
pressing distance of 0.5mm. 8mm SKD 11 round metal with JIS standard is used as a forming tool for
those metals in order to measure an overall average force. The research found that sheet brass has
highest overall average force of 132.71 Newton, followed by sheet copper's overall average force of
107.10 Newton and sheet aluminum's overall average force of 68.79 Newton. Consequently, different
kinds of materials contribute to forces involved in the Single Point Incremental Forming Process, and
aluminum has lowest force in forming process, but it is most likely to tear up.

Keywords: Single Point Incremental Forming Process Overall average force Sheet copper Sheet brass

Sheet aluminum
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