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Experimental study on the effects of electro-discharge machining process
parameters on the fatigue strength of 16MnCr5 steels
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ARTICLE INFORMATION ABSTRACT

Original Research Paper steel. 16MnCr5 alloy steels have good wear resistance. For this purpose, pulse current and pulse time
Received 05 January 2016 have been considered as variables in the process. The selected EDM parameters were pulsed current (8,
Accepted 20 February 2016 16 and 32A) and pulse time (25, 100 and 400ps). Tests were conducted in full factorial mode and the R.

Available Online 26 March 2016 R. Moore fatigue test machine was used to determine the fatigue life of components. The results show

that by increasing the spark current and pulse duration 16MnCr5 alloy steel fatigue life is reduced.

Keywords:

Fatigue Respectively, the greatest resistance to fatigue was achieved at current of 8A and pulse time of 25

Electrical discharge machining microseconds and lowest resistance to fatigue achieved at pulse current of 32A and pulse time of 400

Pulse time microseconds. Resistance to fatigue crack depends on cracks density on the surface of the workpiece

Roughness and heat-affected zone, where the density of cracks increase resistance to fatigue will be reduced. Also,
in the specimens that have low resistance to fatigue, fatigue cracks are initiated from multiple points of
the cross-section. It seems the reason for this phenomenon is the high surface roughness in the samples.
EDM machining with high energy sparks can decrease the fatigue strength of 16MnCr5 by as much as
factors of 3-5.
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Table 1 Chemical composition (weight %) of 16MnCr5 alloy steel
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Table 2 Mechanical properties of 16MnCr5 alloy steel
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Fig. 1 Geometry and dimensions (mm) of fatigue specimens
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Fig. 3 fatigue test machine A: Schematic view B: Actual view
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Fig. 4 the relationship between pulse current and fatigue life of
16MnCr5 alloy steel samples
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Fig. 2 A. prepared steel specimen for fatigue test. B. Copper electrode
that used for machining
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Fig. 6 The relationship between pulse time and fatigue life of 16MnCr5
alloy steel
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Fig. 7 The relationship between pulse time and roughness of 16MnCr5
alloy steel
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Table 4 Results of fatigue life and roughness in different settings
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4.705 1,112,443 4
5.349 895,570 5
5.747 681,400 6
6.954 579,963 7
8.719 416,710 8
9.047 377,000 9

Fig. 10 Optical microscope images of eletrodisarge mhined
surfaces. A: sample machined with 8A pulse current and 25us pulse
time. B: sample machined with 32A pulse current and 400ps pulse
time.

by i) (oS adss by, s ead (6,5 eile diges mlaw il 10 S
4 00d (6,15 dle diges a1 (a8l 3,500 25 g, oy e g el 8
(4536 5,500 400 g, loj ke g el 32 by o) (S 2SIl il b,

399

A uoovll
A /\I\/‘r/\/\,\ /\M /\/\ MA/\\,\M AN /JV\M 0ym
N Vagaut V v~/ v - ATaw; ’l\/

e

2800 jm 5600 m]

. L

LA/\j\'L/\I\AA/\/\ om
AR T

~400 ym
i S 00um 5600um°

Fig. 8 Roughness proflle of samples. A. sample machined with 8A

pulse current and 25ps pulse time. B. sample machined with 32A pulse

current and 100ps pulse time.
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Fig. 9 Cross-section of samples after fatigue. A. Sample with maximum
roughness. B. Sample with minimum roughness
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