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Thesis Title The Investigation on the Effect of Wire-EDM Process Parameters of

NAKS80 Mold Steel Cutting
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Program Manufacturing Engineering
Thesis Advisor Assistant Professor Chaiya Praneetpongrung, D.Eng.
Academic Year 2017
ABSTRACT

The purposes of this research were 1) To investigate on the optimization of the cutting
NAK 80 mold steel by the wire EDM method. The research used Taguchi’s robust design analysis
method in order to determine the optimum combination of process parameters that promote the
surface roughness during its cutting procedure. 2) To identify the effect of the wire EDM parameter
process promoting the new layers and micro-cracks.

In this research, the NAK80 mold steel was used as a specimen. Whilst a brass wire of 0.25
mm was used as a tool to cut the specimen size 10x10x10 mm’. There were 3 control factors used in
the experiment under the Taguchi robust cross analysis of L9 orthogonal array: Discharge current
(IP), gap voltage (VG) and feed rate address (FA).

The results showed that the discharge current was the most significant factor affecting
surface roughness while the voltage gap and feed rate were not considering as the significant
factors. The minimum surface roughness was obtained with discharge current at 3 amperes, voltage
gap at 62 volt and feed rate address at 6.1 mm/min, respectively. The obtained results showed that
the new layers decreased but micro cracks increased when the current discharge increasing. In
addition, the Taguchi’s robust design analysis proved to be an effective technique to optimize the

machining parameters for the wire-EDM process of NAKS8O0 steel.

Keywords: NAK80 mold steel, wire electric discharge machining (Wire-EDM), surface roughness
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M15190 4.5 LanannuulslsIuveInNueIURI (Ra)

Source DF Seq SS Adj SS Adj MS F P
P 2 0.22779 0.22779 0.113895 20.04 0.048
FA 2 0.28432 0.22779 0.067852 11.94 0.077
VG 2 0.1357 0.12827 0.064136 11.28 0.081

Error 2 0.01137 0.01137 0.005684

Total 8 0.50314

S=0.1059 R-Sq=98.2% R-Sq (adj)=92.9%
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Investigation on the Effect of Wire-EDM Process
Parameters of Mold Steel Cutting

1 e a2
95w AlaAle oz Usdiamania
1 -
tndmFggin wingaiimnramdrnmings ausitnTamast arrrimnsremdn
- w - W
swrivengdumalulatisroseaiyyd
2
AuFifnTRImEss amimnsninmEa nimrdemalulaiseeaaiy

oy
‘UnAREa

sniteaTalliifantszaadfafnwinsfmadnndiuaifian NAK 80 Aaaiiddidutiadanae
dusna (Wire-EDM) Tenld38n1seenuuuntimaaaanionnd dmiuduwdsivhasfined 3 dauiks
Tfun nrzualrin@arsa (P) wiaduldf@auds (VG) wezdrrnimiou (FA) Tasiwseidauslunsdai
P . - & = . i W a - '
favinarorremmubizoeavinnaeiiam  NaK 80 BdlimempandpaiiuBifinine  wanmrasswuii
rszualififamta (IP) fuadenramarufhedailsd @y ndurrudedu 05% dwiousfulifaesa
(VGE) wazdrnrsileau (FA) Lidmensrmameutizlunrmsassssiivazdeulvlunswase s iamrmamenu
- r Y = = .0 v s d - o w oA
fotasiigadmiundmmdnndnsifad NAK 80 AediEdifurladamodusineemanmifawadiil fa
rszualvifhfanria (F) 9 3 ampere wsadulwifiaesa (VG) 62 volt wazdarmsdeu (FA) 1 6.1 mmimin

o W

Adnfny : telinndnweifiu NAKRO, TE8RuindaAodumrs, aremeuia
ABSTRACT

This research aimed to study a NAK 80 mold steel cutting by wire electric discharee machining
{Wire-EDM) using Tasuchi experimental desien method. In this study, three parameters; discharse
current (IP), gap woltage (VG) and feed rate address (FA), were investisated. For the experiment, brass
electrode was used for analysis the effect of the parameters that affect to the surface roughness of
NAK 80 mold steel. The experimental results at 95% confident interval found that the discharee
current (IP) was significant to the surface roughness of NAK B0 mold steel while gap woltage (VG) and
electrode feed rate (FA) was non-significant to the suface roughness of NAKBO mold steel. The optimal
factor values of discharge current (IF), eap voltase (VG) and feed rate address (FA) in this study are 3
ampere, 62 volt and 6.1 milimeter/second, respectively.

Keywords: Mold Steel NAK 80, Wire — EDM, surface roughness
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4 3 41 &0 3417
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T 4 41 62 4.000
g 4 51 58 34054
9 4 6.1 50 3886
manfl 4 srmauanasdmd o usedyanamunT (SN Ratio) #lésnanrmeans
— Hadeflflunmaaas an
P FA VG S/N Ratio
nAEad (o) e et (um)

1 2 41 58 3783 -11 557

2 2 51 60 3936 -12011

3 2 6.1 62 3473 -10.814

4 3 41 60 3817 -11.634

5 3 51 62 3412 -10.660

& 3 6.1 58 3348 -10.491

7 4 41 62 4.000 -12.041

g 4 51 58 2054 -11.718

9 4 6.1 60 3836 -11.790
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muauutussriszaeumssuloy it lumsases Aszinmiilea 5/MN-Ratio werwAremeTUdEires

N mm u aae - 1 - o o w
I..HEQ"Iﬂ"lEW'IE'NEHIE!ﬂ'i:.'ﬂLlﬂB-lLﬂﬂﬂﬂﬁ.lP!l.‘lﬂl.lﬂ'l Unaau witerrahdldduvesiiean

AAEdETIees SN-Ratio naruas S/N-Ratio wée [8] uanasamna 6

)

a1l 6 EvinaueiusarsrAuveuRastlslriinanar e s (Ra)

thdufiluminaas
szfmvatiada 3 FA VG
lArnp) mim/min. Volt)
1 -0.0471 03271 0.1529
2 04829 00471 03971
3 -0.4371 03829 0.2429

2. it (Analysis of Variance, ANOVA)

msieTrsinauss (Analysis of variance, ANOVA) wasdiamzmeuis fudsslusmsad 7
SirsziionTa Generl Linear model Tulilunsi Minitabls Hssdutodny 0.05 wiermandadiuil 95% Tan
FrarsanA Povalue 61 Pealue Sidmeemn 0.05 qsﬂam%’ua:.uﬁjﬂuﬁuﬁa ﬁfﬁuiﬂﬂ $#il6n Pvalue Yiaon
0.05 suihiledoiiiitind g Faseneusuatomimaan encuinmmiileu (FA)  wesussduliihfatda
VG Sl wyserreiniaemendn dewnden Pvalue shandy 0.05
agtlsamsivn

AN 7 wansarnuulsbreesaraivetuia (Ra)

Source DF Seq 55 Adj 55 Adj MS F P
IP 2 0.22779 022779 0.113885 20.04 0.048
F& 2 01357 022779 0.067852 1194 0.077
VG 2 0.12827 0.12827 0.064136 11.28 0.081
Error 2 001137 0.01137 0.0055684
Total 8 0.50314

5 - 01587 RSq-982% R-Sqlad) - 229%
3. ArmeRBANaIuiUNE

winariwmzwanain lAdeulviidgiaalundaiung Admaliitumdasmmeuiisiseian
Taun nrzualvffawss (F) 5 3 ampere Srrnnstiau (FA) 3 6.1 mmdmin wazusaduldifiaunda (VG) 62
volt wrindsulvlunimraswmanbiansudsulelunsassdshrmeeswradsuleifierzilade
o w . Ailea fortrinitli a  w  dn . -
frufiusasnmmeeasfATmEUEARE 3247 pm dimbAiliFrodoofusaiteme fam
Fns Predict Taguchi Results Smeillailranilndidietu uanafamnaai 8

w171l 8 waran i BeuirunEuaaiie MU

HARTTNEMTA () AFEUAURAMTNARDA (um) AFANEIA (%)

3264 247 1.0015
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