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Research on 304 Stainless Steel Surface Properties

by Wire Electrical Discharge Machining
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ABSTRACT: Objective To investigate the influences of W-EDM process on the surface quality of materials, analyze the mechani-
cal properties of the machined surface. Methods The wire electrical discharge machining was used to conduct the surface cutting
test of 304 stainless steel. The profilometer, scanning electron microscope (SEM) , electron microscope and nanoindentation were
used to examine the variation pattern of surface roughness and surface micro-morphology and obtain the micro and nano-hardness
curve of electric discharge machining (EDM). The orthogonal experiment was designed to obtain the optimal parameters. Results
The machining pulse width length and the peak current of austenitic stainless steel processing had a significant effect on the forma-
tion mechanism of surface morphology. The surface roughness was greatly influenced by electrical parameters. The surface and the
subsurface tissues were mainly composed of the layer of plastic deformation and the layers of tempered multiphase. Changes were

great in the thickness and the nano-hardness due to the influence of the electrical parameters. Conclusion Electrical parameters by
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their effects on the surface quality in order were pulse width, peak current, and discharge interval. In order to obtain the optimum
machining surface layer, priority should be given to select pulse width 16 ps, discharge interval 96 s, peak current of 1.5 A as
the processing parameters. Single pulse energy exhibited a nearly linear association with thickness and nano-hardness of the pro-
cessed layer.

KEY WORDS:: wire cut electrical discharge machining (WEDM) ; surface quality; SUS304 stainless steel
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Tab. 1 Factors and levels

ARG S DROPSERE/us BROPIAIBR /s BROFHLIR/A
1 16 64 1.5
2 24 96 2.5
3 32 128 3.5

FEIRIEAC 2, X 304 NFEIIRMEAT T 9 IRFE A
N T8 HI/E R 20 mmxS mmx2 mm IR, S5
B4 N4 D DK7732 B e K AELR I EIML, 5% 0 i A

22 RV P ER 22 BRSO 0. 12 mm, K ] HL AL 22 BR 17 0%
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Tab.2 Experimental data

jE ik 5 Jik e ) WEfEHL  OHDREEZ

M5 BE/ s B/ s /A /pm
1 16 64 1.5 2.2
2 16 96 2.5 2.5
3 16 128 3.5 2.8
4 24 64 2.5 3.7
5 24 96 3.5 3.9
6 24 128 1.5 3.4
7 32 64 3.5 5.2
8 32 96 1.5 4.3
9 32 128 2.5 4.7
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Tab. 3 Range analysis table

ESES A(BKPhSERE) BORKBREIED) COIEEHLHT)

K, 2.5 3.7 3.3
MR K, 3.667 3.567 3.633
K, 4.733 3.633 3.967
2.233 0.133 0.1
A, B, C,
A>C>B
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Fig. 1 Curve diagram of surface quality along with peak current
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Tab.4 Processing parameters

BUEE BRI BRePEIBR EfEME OHLRSE
s /s /s /A /m
1 8 32 0.5 2
2 16 64 1.5 2.2
3 24 96 2.5 3.8
4 32 128 3.5 5.0
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Fig. 2 Pictures of the specimen’s surface at different electric parameters
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Fig. 3 SEM pictures of the specimen surface at different electric

parameters
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Tab. 5 Nano-hardness test data

WA PkeRSE Dkepl EfEA Jik e YK
e E/us B/ps /A /] J#/GPa
1 8 32 0.5 0. 0004 1.985
2 16 64 1.5 0.0024 1.888
3 24 96 2.5 0.006 1.758
4 32 128 3.5 0.0112 1.237
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