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Effect of Travel Speed on CK45 Steel Welding: A Comprehensive Analysis of
Mechanical Properties, Corrosion Behavior, Energy Input, and Processing Time
Sayyed Mohammadreza Sedehi', Alireza Araee*" Masoud Jafarpour’, Raha Molavi dosangani?, Alisina
Mortezaei Moghadam?®.
2 Assoc. Prof., Mech. Eng., Tehran Univ., Tehran, Iran. ' Ph.D. Student, Mech. Eng., Tehran Univ., Tehran, Iran.
3 M.Sc., Materials. Eng., Sirjan Azad Univ., Sirjan, Iran. 4 Ph.D. Student, Mech. Eng., Guilan Univ., Guilan, Iran.

> BSc. Student, Mech. Eng., Isfahan University of Technology, Isfahan, Iran.

Abstract
This study investigates the effect of hand travel speed in manual arc welding with E6013 electrodes on the

microstructural, mechanical, and corrosion properties of CK45 steel welds. Welding was performed at five speeds
(17-39 cm/min) in the flat position. Tests included Vickers hardness, potentiodynamic corrosion, XRD for
crystallite size and microstrain, and OCP analysis. Results showed that 26 cm/min provided optimal performance,
yielding the lowest microstrain (0.0021), smallest crystallite size (68 nm), and highest hardness (265 HV).
Although the corrosion rate at this speed was moderate (0.0079 mm/year), good structural stability was achieved.
The highest corrosion rate occurred at 17 cm/min (0.022 mm/year), while the lowest was observed at 39 cm/min
(0.0021 mm/year), though with reduced hardness (186 HV). Overall, intermediate travel speeds optimized welding
efficiency, energy consumption, and defect reduction, highlighting the importance of precise speed control in
achieving balanced mechanical and corrosion performance.
Keywords: Welding; CK45 steel; speed; corrosion.
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