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Prediction of Surface Roughness of Wire-EDMed DC53 Tool steel
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Abstract

Surface roughness plays a very important role in the quality
of engineering components. A good quality surface improves the
fatigue strength, corrosion and wear resistance of work piece. In
this paper, variables affecting the surface roughness of wire
EDMed DC53 tool steel were investigated using Analysis of
Variance technique. Results showed that ON and IP are
significant variables to the surface roughness. In addition, a
mathematical model was developed to relate the surface
roughness to these variables by Multiple Regression method. The

developed model provided prediction error less than 5%.
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ANTHN 1 FIRNFURANVBILAANNRLATBINE DC53

FIUNRY (wt %)
C Cr Mo Fe
0.96 0.823 0.194 Balance

Fawannawasesila DC53 AUFNIALALULINALIMANNEY
\adeafle SKD11 dnsugunuildiawa (na x 8711 x B 27
mm. x 65 mm. x 13mm. #asaniuinnadoseluin Weliwfad
aNNEHY
4.2 MIFABWIN

#1a309 Wire EDM 283 Sodick 31 A280 lunsaaldaie
289 KHSodick 34 KHW-250P5-5 mmmﬁumguﬁﬂma 0.25mm.
ﬁﬂﬂwsé’ﬂ%uawulﬁﬁmuwm(niwd X 817 X A1) 27 mm. x 5

mm. x 13 mm.
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gy fen g
ON(msec) 2 5
OFF(msec) 5 15

P (A) 16 17

WT(g) 340 740
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4.3 N13IAA" Surface Roughness (Ra)

ARINNN LAAATUINUANNTo U IUNIRUALED B UINUN ber
1196 Surface Roughness (Ra) auuwInsaa lagldinTas
Surfometer V83 Precision Device i;u PDD-400-bo lagfivinnisia
i1 Ra fiduniiadnag 3 9ade 1 Fuwiemdnais lasld stroke
WD 2.54 mm. Waz Cut-off length LYiNNU 0.80 mm.Lasu1¥in
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A15797 3 ANOVA

Source |SUI'u'I of Sguares |Df |I'u'|ean Souare |F-Ratio |F‘-‘u‘alue
MAIN EFFECTS

AON 1321030 1 132103  78.97 ]
B:OFF 0.0684 736 1 00584 755 4.09 0515
Cip 154077 1 154077 921.11 ]
DT onoozqz2002) 1 0.00212002 013 0.7243
INTERACTIOMNS

AR 000932419 1 0.00932414 0.56 04605
AC n2vE489) 1 0276483 1653 0.3
AD 0.0663797 1 0 0EE3TAT 3.87] 0.55)
EC 0no3ares2l 1 0.00397852 0.24] 05239
ED 2.85208E05 1 2.85208E-05 a 09673
co 000446602 1 0.00446602 027 06089
ABC 0.07468520 1 00746562 446 0425
ABD 0.01236392) 1 00129632 0.78 03851
ACD 0128858 1 0.1288585 7.7 091
ECD ono2173s2l 1 0.00217352 0.3 0.7209
ABCD 0.05637560 1 00563755 3.37] 0.757]
RESIOUAL 0535273 32 00167273

TOTAL 17.9703( 47|
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Means and 95.0 Percent Confidence Intervals
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Means and 95.0 Percent Confidence Intervals

32

2.9 *

2.6
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23

2
RN

16 17
P

3N 5 ANUFNNUTVBIFN Ra LAz IP

1.7

MNATRA 3 MILATERaIsEaUANULT e (Confidence
Level) 1371 95% Fsmuinduys ON uazlP H8niwadediniy
WONUANIDITUINURENWINTAAGIE Wire EDM 15489970 P-Value
yaadauding 2 Santasnin 0.05 wia 5% luvmsfdauds OFF
uaz WT  ladfinansznuadrslinedanyedadianunsiuia (P-
Value>0.05) gﬁ‘ﬁ' 4 48T 5 WEAIDIANFNAUTIZWINIAILUT ON
Uaz IP NUAIANNREILAD mngﬂﬁ 4 ainlédn Ra HeAndu
\ila ON Lﬁu*’fmmzmﬂgﬂﬁ 5.ia IP ndufiasyinlw Ra tindn
LTULABINY

N FINTEI AN TR USRI ANURNUAD
wazeaudsfifidpidnnosasON  uaz IP) Tanlda% Muttiple

Regression 3 ldauminsndiaemansaad
Ra = -16.6813 + (0.1105970N) + (1.13313IP) ™)
ssuminlalunesouanuwinilunsvinwasdn Ra lag

IFludmwrmmen Ra isuny Audn Ra AildanmInanasgalna
aauzasluansneh 4
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