anmznmInzaNfenNNUUTANUMINANIIB TaqT silsznounedenau
' E Van tg a
anurug ez e laald35 nuA waneuaios
Optimal Condition on Surface Roughness in Side Milling of High Density

Polyethylene and Rubberwood Flour Composites using Response Surface Methodology

% J A * a £ @ 1 ) = [ 4
Foasan 3z yas”’, g3and 5219967, 1163 veulen" nag inanyal 1suyna’

@

1
%o

' HUNIRINTTURAEIMNT Al IRINTSUMARS uianndoma TuTadvuenas
U0e19 i 7931 90000
 mihgdtemn TuTaomsusgiliag anzdmnssumans viinendoma Tulagsuanass 9o
10814 104 d#3va1 90000
Chainarong Srivabutl’*, Surasit Rawangwongl’z, Chatree Homkhiew"” and Julaluk Rodjana.nugoon1
' Department of Industrial Engineering, Faculty of Engineering, Rajamangala University of Technology Srivijaya
Boyang, Muang, Songkhla, 90000, Thailand
? Materials Processing Technology Research Unit, Faculty of Engineering, Rajamangala University of Technology
Srivijaya Boyang, Muang, Songkhla, 90000, Thailand

*Corresponding Author E-mail: chainarong.s@rmutsv.ac.th

Received: Sep 24, 2021; Revised: Dec 06, 2021; Accepted: Dec 28, 2021

v
unnaee
4 a v Y 9 @ a a as 1 £
'mi’Wiﬂﬂimﬂ’JHJﬂJ?UiZN’JGlL!ﬂﬁﬂﬂﬂ111!“111\‘16116Q’Jﬁ'ﬂlﬁlf\11]55ﬂﬁ]“]JWE]mﬁ]‘l/]a‘lJﬂ’JnJ“I’iuHLuug\ma%FNUliJEJNWﬁW
< Jd a d Ya 2{‘ a = o Aq U
Qﬂi’)i’)ﬂllﬂllﬂﬁﬂﬂﬁi‘)x’iLL“]J‘].I“]J(‘Jﬂ-!,‘]_lﬁul,ﬂulmg’e]!,ﬂi1$‘ﬂNﬁf‘ﬂiWﬂﬁﬂ\ﬂﬂﬂﬂl"lﬂ‘ﬁﬂﬁwuw’maﬁﬂﬂZ‘TH’E‘N mﬂmwhﬂlu
2 o o ' v o 2 , ]

N1IINAadN ﬁ’t‘) AINULTITOU amwﬂau Llﬁ3ﬂ31il§ﬂﬁluﬂ1iﬁlﬂ F1NNITINAADINUIN ﬂ"l]"l]‘c’]‘}’iﬁﬂ‘VN 3981 ﬁwﬁﬁﬂ?ﬂ

@

a @ a J A Ada a 1 1 a @
ANUVFUTTAIVETAY mams IR IEHan Iz imnzauuefesenionswaseninnuyguszinlumsnadiudia
13 a ' A < A o a a
FaqFalsznen wu dn1zmzauueINITNAADI v ANITITOV 1,000 50U/11H dasitTou 315 adwas/
Wil uazanuanlumsda 1.0 Tadwes lannnuaguszan iy 2.865 Tulasmwas tagannuianela iy
A A Ao a 73 o A = C
100% 18NN tHodusUHaMINAaoazif3suMeu)osFuANNUHANAIAMAGUDINITNGINTUAINNVUFVTE
oA Y

a Ayy A~ ) o A a A "o sl IR ' e
N'J‘ﬂ]lﬂﬂ"lﬂﬁllﬂ"lﬁﬂﬂﬂﬂﬂ LlI@WI‘EJ‘]JﬂUﬂTVI'JﬂIl@]ﬂ"lﬂﬂ?iﬂﬂﬁf’)\'illﬂ"INﬂWﬂ"lﬂlﬂﬂﬂ NInNu 1.95 L‘]Ja‘mmm magﬂlumm‘fw

= v Y Y I 7 A A o A A
VIEJ'EJllﬂJllﬂ LLE‘W]\‘]ﬁh’ﬂ'ﬂ1!'ﬂﬁllﬂ15WEﬂﬂimﬂ1ﬂ31ﬂJSU?;U'53N'JiJﬂ’J"IJJLLlJHfﬂLLﬁ%H"ILG]ﬁJﬂE’J

@ @

o_o 4 a a < { a
MdNeY: 1130900, TAAITIZNOU, ANNVFUTTAA, To-IURUIAY, IFMINUAINAAD AU

Abstract
Surface roughness prediction in side milling of high density polyethylene and rubberwood flour composites was
designed by Box-Behnken and analyzed using Response Surface Methodology. Factors in this study are speed, feed rate,

and depth of cut. From the experiment, it was found that all of the factors affected on the surface roughness properties. The
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result of optimal condition analysis with the factors on side milling of composites found that the optimal condition was

1,000 rpm speed, 315 mm/min feed rate, and 1.0 mm depth of cut. This condition generates the surface roughness of 2.865

um with desirability score 100%. Additionally, the real test value and the predicted response were compared to verify the

accuracy of the mathematical model of the regression model. The result shows that the bias of those methods is 1.95% in

which is within acceptable criteria. It was found that the optimal condition in side milling of composites obtained from the

mathematical model were reliable. It is optimal for use in predicting surface roughness in composites.

Keywords: Milling, Composite Materials, Surface Roughness, Box—Behnken, Response Surface Methodology
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y a o o o a
ﬂﬁN‘ﬁ 4 MsuaszraNuulsUsiu (ANOVA) VDILUUIIDINITOANBYUVNHNAAD VA UDINDAINNNUUVIVIEHY

Source Sum of df Mean F Value p-value
Squares Square Prob > F
Model 1.68 9 0.19 1287.48 <0.0001 significant
X,-Cutting Speed ~ 0.49 1 0.49 3391.19 <0.0001
X,-Feed Rate 0.29 1 0.29 2020.37 <0.0001
X,Depthof Cut ~ 0.78 1 0.78 5357.62 <0.0001
X, X, 0.077 1 0.077 530.67 <0.0001
X, X, 2.846x10° 1 2.846 x 10” 19.62 0.0030
X, X, 0.011 1 0.011 77.12 <0.0001
x,2 4444 x10° 1 4.444 x 10” 7.63 0.1009
x,2 4137 x 10" 1 4137 x10™ 2.85 0.1352
x,2 1.161 x10° 1 1.161 x 10~ 8.00 0.1254
Residual 1.016 x10° 7 1.451 % 10™
Lack-of-Fit 2946 x 10* 3 9.819 x 10~ 0.54 0.6775 not significant
Pure Error 7210 x 10* 4 1.803 x 10™
Cor Total 1.68 16

y a L4 o o
ﬂ1§1\3ﬁ 5 msuaznanuulsdsiu (ANOVA) 5l.|'t‘NLLlI“]Jflﬂa't‘NfﬂiﬂﬂﬂﬂEJ"lﬂﬂﬂ"Iiﬁﬂglll,LlI“U"lﬂﬂ?N (Reduced Model)

Source Sum of df Mean F Value p-value
Squares Square Prob > F
Model 1.65 6 0.28 403.63 <0.0001 significant
X,-Cutting Speed ~ 0.53 1 0.53 771.53 <0.0001
X,-Feed Rate 0.26 1 0.26 376.79 <0.0001
X, Depth of Cut ~ 0.79 1 0.79 1152.54 <0.0001
X, X, 0.069 1 0.069 100.62 <0.0001
X, X, 2.809x10° 1 2.809 x 10” 4.12 0.0699
X, X, 0.011 1 0.011 16.16 0.1204
Residual 6.822x10° 10 6.822 x 10"
Lack-of-Fit 5.769 x 10° 6 9.615x 10" 3.65 0.1153 not significant
Pure Error 1.053x10° 4 2,633 x 10"

Cor Total 1.66 16
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