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In this study, the prediction on the quality L dAXE geod /tF AYE F9 HA4E8
of tools after coating process has been o) 343 ZAisA HER FFE FH7d 2
investigated. Under different coating conditions, ste e IZEY EFEL £Y ¥ oM,
cutting resistances have been obtained and ARYE 295310 FAH &4% €Y F UE
analyzed with a tool dynamometer to provide w2 ahujo] gl
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optimized coating conditions.

Agd 744

The optimized coating condition has been

computed with the most effective factors found B & 5 e 4E T2 AE] el H
by S/N ratio of Taguchi method. e, 2 Fd sHEA o2 EHojHe ¥
To evaluate the influence of the factors on AFAEo] o sjute] Hedd. ozt vl
cutting efficiency through the minimum of gel gag g8 29 F o A gE&=st
number of experiment times, the way of neural 33 AN, FFFE £ gtgte] B4
network design using Taguchi method has & Bo| #53A FAh
been employed. B dFdqMe 79 &4 2 23y
A 28y FEAAS A% AAE FzHA
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APAGYo|E Foi3 Ao g 4FW
He oudte Ao, ouE FAH WYYPLE
HolHE EM3U Hao APIHFdA Hod
AEE d& F UestE AYse Aolgxn A
A% & vk AFAGHANA Bo] o]&FHE
olHle RAMHORE EARA, FAEH, A
BEA Fo] oyt BATFAME BAEHES AE

& AYAYAAN A7 ol ol &
g—aws_z APl e SHAY A
#o2 YEhin o Hl%’—ﬂa aw

oAt Hste] Poht 2rtg HESA €
o wetd BURNClYd SYAY 2ETE 29
¥z Basted o= gdlo] @ HEE el
Ae7te FEHE PHold T+ A,

22 N7A%FH GFxR w@Y
AE L TR AXNGAANA 4P 54
o|¥], & E4 A (Characteristic)”} Fulsle 2%

v F gozReEe x$¢An dojge AR
UrolAlEd, #Halz ¢ LA4E 2 £Hol
< 4Ed®. wetq 5429 WA AR AF
& Eho wrm Y 4 glon, o Wiy A
=2 YegdlE NE2AM gFH = S/N B (Signal
to Noise Ratio)2te H'd€& EY3te] ARF Aol
HgAn™. B AN nAY FaFHHE
obejel 43} B}

S/Nig(n) = —10log(— 2 v

A71M, & SYHAWFZHAM FE
AE e AY ggoln, & HAWMTEY
o2 YT AY AFE dedn. yE AAS
AAE, 282 AR & FIAAUFEIEAA
FedAe naP A4Y HEE Usdoh

Aueld g utel dAY dAbMT2HOR

Be Ao WLz S FI]) Astd dFA
oz WAEH S/N HE AFT FF9 5
g (Target Value)2.Z ARE3IHT AAT2 H
A EA, SRR, Ao 59 Hopma oz
FHETAAA 1 $8EA7E Age Wk B o
TFAME ZESge] dAN dH5LuAFS °
g3t BT Sgoz Add dA FHGH
9 A& 29 Yzt

ARgel FHE AU Ay g A
3% ggElelg e AR FAF slgodor &
o} gFdolHe wet 2 Ao HFrt 2
A £ glen, AT HHS YdHdEe B T
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Aeke) weh ol HAFAGHA NAH Dol
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AARSF FE& Fed & ogel o 2d
I 593 dolg] o] o= H Ao b&#é
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Aol EAX O X FFE Hgotste EHXE
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F 3x8x8x1 HEH9 4FFxE FYI}ga,
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CD(Hollow Cathode Discharge) Gung& ©]&
# Ti 2944¢ AY¥ lon-Plating Ful& ©|
43t °o] FA= WHARFol 800mm, Eol
600mm?3 Y4B P oz FW 374 AFTFE
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B (Heating) 4x¢k A&7t ZEEe @4
w7l A% ME 58 HAsAL, 4F
2] 7HAE W4 ¢ JrF Y 7k
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R A& AAsAG(Fig. 1 F=x).
d Bias A& FF37] HH A9
22} (Switching Power Supply) & A&
Yol A1 g8 28 dAEZE T A
eetdon =gl ’\ZH'“ SKD-56
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Fig. 1 Coating Chamber

Fig. 2 CNC Machining Center

Fig. 3 Dynamo—Meter (5,000N)
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41 A2A g 4gEt

E AFdME Table. 2014 yelde uie
o] ArZt2 FRH, No7bAs 9%, &%, uhol
oA AY 2Y¥n GunAF 5 7R W5
Table. 29} 2o} zg 3 %9 gL 71xn=
RE A$ & 243H(3x3X3X3x3)9 H4¥E F
gslojol slA ARMIEES o) &8l I®W =
A& 2tAR Fgod, AddARY HES 4
a 2+ =792 3o AYg 4t Fig. 49dl=
ZRg J=De FAAY FAde)r)

Table. 1 Component of SKD-56

component C Si Mn P

S Cr Mo \' \% Co

content 085 |less than|less than|less than
(%) ~005 04 0.4 0.030

|

less than [3.80 4.60 5.70 1.70 7.00
0030 | ~450 | ~530 | ~670 | ~220 | ~800
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Fig. 4 Gradient of Cutting Force
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Table. 29 d=de mEzAEE 277X
o oz AHAAXNYE HE5sn AN/
718 AEdd 3R AHAGH o8 S/NH|
2 wEgsdt. ANANGIE7IE EAXL Fo
B A5 E F& 3+ TA2EA(Smaller the
Better Characteristics)& 8384 S/N go} &

FE B4 F2 9¥E vAE 2oH,
S/Nul7b 848 HAAAGrILre ¥ 239
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2 A¢ 231 GunAF7 PN FFL Lol
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9 stel

B2 X (ANOVA:  Analysis

of

Variation ) & 1 Z3}E Table. 39 YeEhS
3, Fig. 6ol & ¥ 4 £F¥ fyF S/Nuls

YER ATt S/NH 7}

P
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Fig. 5 Gradient Variation of Total Experimental
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Fig. 6 S/N Ratio of Total Experiment Factor
Table. 2 The Sign Convention of Experiment Value

Levels M?laorivp;;tias Mg%nwl\gt%as teml\p?[:r?irtl;ure Blas( gol;:age argg:re
(sccm) (sccm) (C) (A)
0 25 80 450 300 160
1 30 90 500 350 170
2 35 100 550 400 180
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Table. 3 ANOVA Table of S/N Ratio

Average S/N Value Level Sum of | Number of Mean
Parameters s
0 1 2 Square Freedom Square
Ar 261.6237 266.4893 262.9812 4.2027 2 2.1014 1.0780
N2 261.9485 273.0473 256.0984 49.4083 2 24.7042 12.6736
T
ert“pera 2645707 | 2717131 | 2548104 | 47.9981 2 239990 | 123118
-ture
Bias V 258.9242 264.2369 267.9331 13.6720 2 6.8360 3.5069
Gun A 265.6348 264.4718 260.9877 3.8985 2 1.9493 1

Table. 3& #¥HEW Z APgz=1d=2 S/N
H o ghg 7 Z AAE FELR FAE
ko) Jellle A FE(Sum of Square)d} th
S (Number of Freedom), BT AT (Mean of
Square)& F38ld, AFEel 71 AL GunAF
o] gto] HatAgr| gl WA ¥ vl
22 934 E8(Pooling: L2 ZHF)AA
W4 7|9 g AAetY F-AAE 3t HA
EAFE EASAD 7 AAES AFFAFHR
£ 4By 95% AT FolFFE 0059 7]
zbx] 40789 & 29l Ar# Gun AE 714
o] AAAYY 7187} AL FFL AT AL
2 vl stA T Gun AZF AAMA &7
‘3]5‘]-‘= e washt, Fig. 64 42 5 3

e dRe ol ARAFE HAAIL LI Rot
%J:—-r ¢ F At 2 AAEY AFHFTE K
oate] £FE82 Tt AHwste BE Table 4
9} Zo] oz},

43 AZ B G o] & S/NHY o F

Zzte]l IQYzAY A=l AAAFE o
43 Table. 29| 4821 1 HavdEE U3
7 ol dFdolEE ol &3t HEY ez
ol e S/NHIE dFEsgich. HuvjdEd 4
AY ¥ee zdd W@ 2789 4gxde A
A% d¥Foz Fd9n FHPYrze Wl
A7 F, S/NHE o9 HeE
d=EA

Table. 4 Estimation of S/N Ratio

(Significance: 95%)

Point Confidence Interval
Paramete| Le | Estimation 95%
-rs |vel| of S/N
Ratio - *
0 29.0693 27.0667 31.0719
Ar 1 29.6099 27.6074 31.6125
2 29.2201 27.2176 31.2227
0 29.1054 27.1028 31.1079
No 1 30.3386 28.3360 32.3411
2 28.4554 26.4528 30.4579
Tempera 0 29.3967 27.3942 31.3993
ture 1 30.1903 28.1878 32.1929
2 28.3123 26.3097 30.3148
0 28.7694 26.7668 30.7719
Bias V | 1 29.3597 27.3571 31.3622
2 29.7703 27.7678 31.7729
0 29.5150 215124 315175
Gun A | 1 29.3858 27.3832 31.3883
2 28.9986 26.9961 31.0012
AH2E AATe FxeE JEEF FHS Ar

% Gun A9l EAAE7L7]
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Table. 4 Sampling Data of Testing Condition

Table. 5 Verification of Simulation Value

Mglan le{ Gas i Mean Bias Voltage Point Confidence
ow Rate emperature (V) Pattern | Estimation | Interval 95% |Experiment
Pattern___(scem) () No. | of S/N -al Value
No. |Experi| Sign |Experi| Sign |Experi| Sign ) Rati - +
mental|Conve |mental| Conve |mental| Conve atio
Value | —ntion | Valie | -ntion | Value | -ntion 1 20.4064 | 27.4038 | 31.4090 | 29.3962
1 35 05 450 0 300 0 2 30.0572 | 28.0546 | 32.06597 | 30.3798
2 35 8.5 450 0 350 3 30.4096 | 28.4070 | 32.4121 | 30.3867
3 85 D 450 0 450 25 4
B EmaE Smias =R RrCT R
5 90 1 525 ) 350 1 : : - :
6 90 | 1 595 5 450 25 6 31.2326 | 29.2300 | 33.2351 | 30.9082
g %88 % ggg % ggg (1) 7 27.2110 | 25.2084 | 29.2136 { 27.6270
8 275995 | 25.5969 | 29.6020 | 28.0240
2 100 |2 20 2 430 22 9 27.7528 | 257503 | 29.7554 | 27.4420
44 453749 AF
\5ES ° 5.3 &

Aoz d2@ vAY WEzge A4
Ag71g7lol WE AFAYS Asted Table. 4
o W4zdoz zYd d=do FREAAS
o) §% ANAFE FHHAT

SIN ratio

—m— Simulation Value
a7 b ---@-- Actual Condition Value

|

L 1 1 1
0 2 4 L] a 10

Serles of Experiment

Fig. 7 Comparison Between Neural Network
and Experimental Value
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3) & =Y =@ EAAI uAe 94¥% 4F
Ad zAA S/NHIZF M 2 282 B8 Ar
€ 30sccm, NoE 90scem, 25+ 500T, Hlold
A AL 400V $£F, Gun AE 170AQ A$Y
< Felstdh ’
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B71-¢71e nAE 9L d33dn, 48
gate ojz@de BYHE AIHAT B
Higog o wHe ol 43 AAHLe HEL
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