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Abstract

This research plan was aimed to develop new process in forming rice mill cylinder using
domestic materials to reduce a production cost. Also provide alternative materials for rice mill
enterprise. In order to reduce imported cost. Three different resources of quartz were selected as the
alternative abrasive materials. It was found that , after forming cylinder and mill test with dok mali
105 rice with OU = 0.05, quartz from Thoen exhibited more than 90 percent of good rice with less
than 2g/hr wear rate. Quartz from Bophloi exhibited 87 percent of good rice with 5.45g/hr wear rate.
And Quartz Wiangpapao from exhibited 86 percent of good rice with 6.51g/hr wear rate. After that ,
the cylinder was formed using the optimum formular and was tested in the small rice mill. I was
found that the developed was more suitable for glutinous rice compared to dok mali 105 rice. For the
feasibility study in setting up forming factory in 10 years. The project will give IRR for 29% with net
present value of 1,116,000 baht and pay back period time is 3 years 5 months. This project is

considered attractive for new forming rice mill cylinder factory.
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a\ I 1 1 v W 1A
2) ddiatonues (spinel emery) WUUSHANTZHIN ABSUAN usalliva uaz

J § 1 @ Ja @ a
magnetite (Fe3O4) UHAINWULFY ﬁﬂ!ﬂ@ﬁmﬁﬂ anIIvLuIN
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[ 4 Yy a
NUITIUNT LA gBITY LINUY, 2521)

- aawmudiv (hardness)
a8 Sud = 9

afua - 7,5~ 8

wuntllnv 5

- A77WN2RY NIE (specific gravity)

no¥ufy = 3.98-4.02
ffua = 4.40
wunfflvw = 5.20

- 3nnasuiva (melting point)

Ao¥uffiu = 2000-2030"gw
afua = 2000+20 "«
winfflvy = 1594°«

M3199 2.4 quanbazuseuwes 1 ldanasn (@ninwauazdauasy dnindansus, 2550)

antia/diulszneu o3 1Fua
929iU1 (ALO,) MgA 57
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= o
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AU (Mohs’ hardness) 8-9
AMWDITUNIE (specific gravity) 3.2-3.7
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A0 (Melting point) 1,700°C
Sodium sulphate soundness test 0.27
LA abrasion test 6-9.35
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NANVOITANOUAT MR UANHAUSMUDUNANINYTUANBEABNFANDU(S)AUDZABY
4 a ) d @ = 4 o v KR A <3 =) I
MIVDUNANUTE IANIAUANY HANAITUOTUALTINANNUAITDINININYIVANWUTIGS 9 atna
4 1 1 4 o
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HAZ A1 I§OINTN (Stuart C. Salmon. 1992)
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aauavianall Gihwinluana 4007 Tanwaruame 322 Hanmihanwiou
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(thermal conductivity) na1ARNAGIDI 700 T/ 1a3.WA-92T09/°F Banuudausingungil

U

A U A [ ] - a @ Y { [
1000 oC 84N B2giUT VupgAavANgY (modulus of clasticity) 410 IngWidAa LINTZAL

a 1

a ) < <] ] aa 14 J o A ° Il
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ANVUT N AN 99.5-99.8% 99h1adaldnwsou (heating element)

aa o /N o0 A a £ o 9 4 9 o .
2. Fanoums luaaa Ianuuiqns 99.0% gniiwnldlse Tesinesdasvag (Abrasive)

oz dagnu

an 4 I = a Q( an 4 d a A o 9 4
3. ‘ﬂ)’ﬁﬂ’f)l!ﬂ”livlﬂﬂﬁ!’ﬂi UANNUIYND 99.0%maﬂ@ums"lm%uﬂmmgﬂumﬂ%ﬂsﬂﬂ%u

aiaanu Ilusiiauazd i Tanens

TundtonsnuwilediTssnundadaneuns lua lagds Acheson 1Summswangety
Nt Taelud) A.a. 1986 HAA 112,450 AUA.A. 1987 WaA 126,200 AULEY A.A. 1988 WAA 700,000

] Aa aa 4 o’g‘/ 1 3‘, 9 o 9 =)
dulumsnaadanouas ludsunu 33% veanavualdlss Tovineaulanzms 80 50%

@ J ~ J o a
1¥lugaamnssuasing dauimaeldlss Temisuiganuld viegaamnssuasiiin
v < = 4 [ a ydy Y 2 1 Aaa 4 I3
pgalsnam Tudl a.d. 1923 msunndvosanigomsmlasldimiun Fanoums luaiu
1 9 A aa 4

o Y a @ J 9 A 1 9
awngrldinalsaiulsatlen uaznundiiaganoums luadn lunelubeysesiosoary

o q ¥ A A o= = A 2 o Y 1w ~
%5%11WWHN@1ﬂ’]§LGﬁfJQGﬁN1Hﬂ f.71. 1948 Ni’]ﬂ\i’]ﬂlﬂﬂﬂﬁﬂﬂ’]ﬂllﬂﬂ'ﬂ ﬁmiiﬂﬂﬂﬂﬂﬁ“ﬂﬁ]u'm'lﬂ



23

1 an 4 J 9 o o A o

msmwlaedudaneuas luadn lwannendisdvosauau 32 au o lunssemsa
{ v Aaa 4 J 3 a S J v
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Tugaeunssumsdad, msteslu uaz lugaamnssumsainnluamalsana waglu
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I(?/ a Y o Y . [ [ @ {
Tsagvmnalvguuilenldnannsveamsdad (Abrasive type) V03IaqUATIFUALINY TaaN
A o 9 Ay 1+ o= . . = o .
usmumﬂﬂuqmmﬂsmullmm NNV Silicon carbide UASHNANUDY aluminium oxide YUIA
. L2 ad g = 3 & L2 = ¥ A ~ < A
A1 FIUAWAY UAAUDI WA TY  FINANNITDIFHALUANULUININN NHUNININYS

g =2 e . .. . dﬂl Y o IR A
UONVINU WANUDI Silicon carbide LAY Aluminium oxide uﬁmﬁallﬂmﬂmimmiwmm51m

- ) 3 Aa v d B

gn uazlivaeyugannldiaen uwazitlunienldna l)lugaamnssy Reslu wazddn lu
o a v 9 %JJ I R aa 4 < v 1 v o '
msihgnivdadiuszdlumsnauranganouns luaainannudlseaiuy waziumsou

A a lo) A Y 2 o A < ~ ' L.
%quQNQQﬂigu’]m 1000 CL‘WE)GlmlﬁlNGl’JmeWiJﬂ’JmmN 138N vitrified carborundum

A9 2.6 AIUNAUNIUANVDY Black 118 Green Silicon Carbide (111: USENIy05A dUw0S

WFULUA 9109)

Chemical Composition (%)

Product Name

SiC C Fe Al Si Si0O,

Black Silicon Carbide 98.7 0.18 0.15 0.08 0.28 0.54

Green Silicon Carbide 99.5 0.08 0.03 0.01 0.06 0.14
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517 2.8 Silicon carbide N1 lunionain

3. Fused aluminum oxide (AL,0,) 189 nmsnaouns Bauxite Tuafigangil 2000 °C, Fused
. . A A < A o o wal gt
aluminum oxide NHANNVIFNTFLITUN 1 wazawnsmi lUUS DU snmeauiialdon

'
3 I

a A 7 I a EY C) 1 4 J o [ R
pglitionoon laailuiagnteuldlugaevnssumsvadni 70 wodiwud 1150 aluminium
. LAy y a Aa ' =~ ~ o
oxide (ceramic) ‘V]"lﬂﬁﬂﬂﬂizll’J‘L!ﬂﬁWﬁﬁ‘V]LifJﬂ’ﬂ Sol-Gel process UFATNNIAY ALO, IFUNU I
a o 9 a o Y va 1 A I = < = Y 1
uﬂNHTNﬂﬂflﬂﬂiuQﬂ‘l’ill“l]ﬂll‘].l‘].l‘l/‘lﬂﬂﬂll ﬁ]ﬂ!ﬁll‘]_lmﬂuﬂﬂ Lﬂuwamm Nﬂ?WﬂJLﬂiW&‘uﬁ]ﬂﬂ'ﬂ
< 1 4 [
Fused aluminum oxide HAZANNANNAINUIIUN LDV Fused aluminum oxide @9]}’381 13
a = .. . . & a Y= ' =~
HARLUANANUDY aluminium oxide (ceramic) ummsﬂwa@”lwmumgﬂin 1ag shape factor 7

Y 2
#0913 19

o a A a o 4 a 4

M3199 2.7 QuauiAveITaguad (Mu: USENwesla duNoIUT UL 31AR)

Q

Silicon Carbide Fuse Aluminum Oxide
AaANIAYDIIEY
Black (C) Green (GC) White (WA) Brown (A)
Crystal color Black Green White Brown
Crystal system Hexagonal Hexagonal Hexagonal Hexagonal
Density > 3.9g/cm3 > 3.18g/cm3 > 3.9g/cm3 > 3.9g/cm3
Micro hardness HV3100-3280 HV 3280-3400 HV2200-2300 HV1800-2200
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$ 1 { A o A
A13197N 2.8 AIUNAUNINUANYDS White 1182 Brown Fused Aluminium (MW1: V3 HNIs05HA

a 4 o o v
DULNDILUFULLUA 10A)

Chemical Composition (%)

Product Name
ALO, | SiO, | Fe,0O, | Na,0 | TiO, | CaO | MgO
White Fused Aluminium Oxide 99.7 0.02 0.02 0.08 - - -
Brown Fused Aluminium Oxide 96 0.75 0.1 - 2.8 0.2 0.2

. . < A I o [
4. /U7 Calcined Magnesite 1Huasdsnounlaiunauyed MgO Wuvian N CaO
<} @ 3 °
oo Hanvuzidunsadiondls nuanwiougs nu'li eunsmild1don ldnainnane
GRATIGT
o [ o & Y
o mslszneudmiurinuios

a d o [ U @ Y Y a ]
® JuFUANMTUTIUNANAUMIVAT(QDHUITI Y T UNUGAAIHNTIN)

'
a o 1 A = v

o 9 4 o
L ﬂTiﬂlﬂQﬂﬂuﬂﬁﬁTWiU!ﬂi’f)\‘]ﬁ]ﬂiuﬂlLa%!ﬂ%@ﬂﬂlﬂqu\ﬂuﬁg@]ﬁTWﬂiiN

E5)

Y ’o’ = Aa A +i o J
®  AUIUNVDUN, INLNUNULTYY, ‘IJEJ, DINITAAD ‘194

o

{ { [ ] 4 1 U 3 o lg
317 2.9 Calcined Magnesite 189 liirumsuatazAavg ATTUANANAUIUAVANVUTINT
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A1519% 2.9 Fad N2 NOUNNANYDY Calcined Magnesite
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3.3, 8ATIMINYUAIUVBITUNTNIN1I5 (Fixed assets turnover)
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4.3, 993IHANDVUNUVDIAIUYDAUIIVDY (return on net worth)
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3) 2% AT INANDULNUVDL 1ATINT (Internal Rate of Return Method: IRR)
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4) T5aw1n 15 (Profitability Index Method: PI)
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M15190 32 gashldlumsrhgniiudadng d1m5U White Fused Aluminium Oxide, Brown

Fused Aluminium Oxide

Tagray (kg)
Silicon Carbide Aluminium Oxide
gag Emery No. )
No. White Brown Hunae ‘]JULl
24 16 24 16 18
1. - 1.48 - - 2.52 - 0.57 0.57
2. - - 1.48 - - 2.52 0.57 0.57
3. 1.48 - - - - 2.52 0.57 0.57
4. 0.74 - 0.74 - - 2.52 0.57 0.57
5. 0.74 0.74 - - 2.52 - 0.57 0.57
6. - 0.74 0.74 - 2.52 - 0.57 0.57
7. - - - 1.48 - 2.52 0.57 0.57
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2. 1138 2uAN (Control Factors) advaruauuazszaunmuua laainnisnaass fly
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X, uinlesad e 18 : nanlusadiu 05 (0.1 [03 [0.0]06 0.1 1.0
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aa 4 I a 4

X, Fanoums lua 3 lsfa 1wos 18 : wawy 05 (01 |03 ]05]|0.1 0.6 0.0
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SRRGREL (Held-Constant

Factors)
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5. edenlouaInToN (Interactions)  UadenUouasnIovesfavenaugy 1Wuilaie

FsENINdadIuveId I sznouvR Iy luLAaZ gAT ANAIT1N 3.6

4 o
A1519% 3.6 19983570

9983590 (Interactions) UDITITEAILAY AD

X, (no 16 Si0,), x X, (no 18 SiO,)
X, (no 16 Si0,), x X, (no 18 SiC)

X, (no 18 Si0,), x X, (no 18 SiC)

198393 HINTIUHTUYDIITAUARZ TAT

3 1 Ao a
(ﬂﬁﬁ?ﬂ!tﬂﬁﬂﬂﬂ?ﬂ?ﬂﬂaﬂ%lﬁiEJ‘]JL‘V]EJ‘]J)

M350 3.7 udasdadunazalszaiu fmuald X, = Si0, 16 mesh, X, = SiO, 18 mesh tag

X, =recycled SiC 18 mesh

AAAIUNANVDILAAZTAT (100 % ) Frilszaumat)
X, X, X, Calcined Magnesite MgCl,
’(,;fﬁiﬁ (kg) (kg) (kg) (gram) (Degree)

1 0.000 0.000 100.000 600 30
2 16.667 16.667 66.667 600 30
3 50.000 50.000 0.000 600 30
4 66.667 16.667 16.667 600 30
5 33.333 33.333 33.333 600 30
6 0.000 100.000 0.000 600 30
7 0.000 50.000 50.000 600 30
8 50.000 0.000 50.000 600 30
9 100.000 0.000 0.000 600 30
10 16.667 66.667 16.667 600 30
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Black Silicon Carbide

White (WA) Brown (A)
Diameter Max (um) 820.17 763.95 743.69
Diameter Min (pm) 561.87 501.08 509.82
Diameter Mean (pm) 735.55 631.87 667.77
Area (um?) 316747.7 263983.3 255139.3
Convexity 0.94 0.95 0.94
Perimeter (pm) 2274.78 2204.38 2256.81
Convex Perimeter (um) 2306.63 2119.78 2076.24
Convex Area (um?) 336454.7 278975.3 272416.8
Aspect Ratio 1.51 1.57 1.56
Shape Factor 0.77 0.69 0.63
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4.5 MINATIVTION (Compressive Test)
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[ @ 4 ! =4
WaN1INATDULIIDAUDIITANTUTATADIAY NIEasuand luns 199 4.8-4.10 i

A13197 4.8 11599ANAVVDI 115910 WIANG PA PAO 01 — 10

Average Value
Formula Size of Maximum Weight Age Cross Compressive
specimen Compressive | of specimen | (day) section strength
(N/mrnz)
(mm) strength (N) ) area
(mm’)
1 @50}(100 39,000 430.0333333 7 1963.495 19.8
2 J50x100 | 20000 442.8 7 1963.495 10.1
3 @50){100 40500 483.3667 7 1963.495 20.6
4 @50}(100 16333.33 423.6 7 1963.495 8.3
5 @50){100 16333.33 417.4333 7 1963.495 8.3
6 @50}(100 38833.33 478.0667 7 1963.495 19.7
7 @50){100 26833.33 472.3 7 1963.495 13.6
8 @50){100 12783.33 433.0667 7 1963.495 6.5
9 @SOXIOO 18833.33 469.5333 7 1963.495 9.5
10 @50){100 20666.67 456.3333 7 1963.495 10.5
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Average Value

Formula Size of Maximum Weight Age Cross Compressive
specimen Compressive of (day) section strength
(mm) strength (N) | specimen area (N/mm’)
() (mmz)
1 (J50x100 | 1183333 | 448.6667 7 1963.495 6.0
2 (J50x100 | 11666.67 | 438.7333 7 1963.495 5.9
3 (J50x100 | 12166.67 | 446.8667 7 1963.495 6.1
4 (J50x100 | 14166.67 | 448.1667 7 1963.495 7.2
5 (J50x100 | 1283333 462.1 7 1963.495 6.5
6 (J50x100 | 14833.33 440.4 7 1963.495 75
7 (J50x100 | 2133333 | 478.5667 7 1963.495 10.8
8 (J50x100 | 19666.67 | 445.2667 7 1963.495 10.0
9 (J50x100 | 2433333 | 462.0333 7 1963.495 12.3
10 (J50x100 | 24166.67 | 453.8667 7 1963.495 12.3
%ugﬂﬁ'am%mawﬁ nnionasy AlEmANuRILLITISAgIga fio gasdi o uaz 10 T
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q

AMSIBAGIgAIINUAD 12.3 N/mm’ uaz Yooshgadeo gash 2 Insion

1 v A
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4989 5.9 N/mm’
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Average Value
Formula Size of Maximum Weight Age Cross Compressive
specimen Compressive | of specimen | (day) section area strength
(mm) strength (N) (@) (mm?’) (N/mm’)
1 (J50x100 62650 462.4667 7 1963.495 31.9
2 (J50x100 | 27966.67 459.9333 7 1963.495 14.2
3 (J50x100 64900 492.3333 7 1963.495 33.0
4 (J50x100 48700 454.1667 7 1963.495 24.8
5 (J50x100 92150 492.4 7 1963.495 46.9
6 (J50x100 | 55483.33 485.6 7 1963.495 28.2
7 (50100 | 25366.67 449.3 7 1963.495 12.9
8 (J50x100 102050 479.5333 7 1963.495 51.9
9 (J50x100 31100 361.7667 7 1963.495 15.8
10 (J50x100 | 47483.33 376.6667 7 1963.495 24.1
qmﬁﬁugﬂﬁ'am%mawﬁ nndu ildmawuduusisagega fe gashi & fimwseda

gagano 51.9 N/mm’ waz Yoviigade gash 7 insdngaga 12.9 N/mm’
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R —
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F = MS | or 7.09 - -
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o Agatluih NaoeY
78.09 % 88.91 % 94.22 %
R2 — SSModel
SSTotal
70.07 % 60.66 % 79.50 %
5 SSg /df:
R = — ——
SSTotal / dfTotaI
F MS | or 8.26 - -
' MS pe
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4.65  MINAN¥inNUUY5U5IU (Analysis of Variance)
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(Source) ANUDATE | MAded | Maddey ) ®
(DF) (AdjSS) | (AdjMS)
Regression 20 65983.9 3299.19 15.53 0.000
Component Only
Linear 2 18306.4 9153.20 43.08 0.000
Quadratic 3 25906.2 8635.39 40.64 0.000
Special Cubic 1 6806.3 6806.26 32.03 0.000
Component* TEMP
Linear 3 749.8 249.93 1.18 0.326
Quadratic 3 2493 83.09 0.39 0.760
Special Cubic 1 3.5 3.54 0.02 0.898
Component*MOISTURE
Linear 3 661.0 220.33 1.04 0.383
Quadratic 3 217.2 72.40 0.34 0.796
Special Cubic 1 0.9 0.93 0.00 0.948
Residual Error 59 125354 212.46
Lack-of-Fit 19 9664.9 508.68 7.09 0.000
Pure Error 40 2870.5 71.76
Total 79
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urasnuAuLls TUVDI WATINNAY Aunaeid " A
(Souce) R (LGN (LGN naToU nagoU
O (Adiss) (Adj MS) 5 ®)
(DF)
Regression 28 358.2904 12.7961 127.95 0.000
Component Only
Linear 2 70.5191 35.2596 352.58 0.000
Quadratic 3 60.0628 20.0209 200.20 0.000
Full Cubic 2 89.2373 44.6187 446.16 0.000
Special Quart 1 43.9876 43.9876 439.85 0.000
Full Quarticl 1 56.4067 56.4067 564.04 0.000
Component* MOISTURE
Linear 3 0.8283 0.2761 2.76 0.092
Quadratic 3 0.3699 0.1233 1.23 0.344
Full Cubic 2 1.1920 0.5960 5.96 0.018
Special Quart 1 0.3903 0.3903 3.90 0.074
Full Quarticl 1 0.0016 0.0016 0.02 0.901
Component*TEMPERATURE
Linear 3 0.3638 0.1213 1.21 0.351
Quadratic 3 0.7485 0.2495 2.49 0.114
Full Cubic 2 0.0347 0.0174 0.17 0.843
Special Quart 1 0.0004 0.0004 0.00 0.953
Residual Error 11 1.1001 0.1000
Total 39
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(Soutce) oasy (LGN (LGN ® ®
(DF) (Adj SS) (Adj MS)
Regression 28 1480.37 52.870 151.92 0.000
Component Only
Linear 2 175.30 87.652 251.87 0.000
Quadratic 3 1182.19 394.064 1132.35 0.000
Full Cubic 2 165.10 82.549 237.21 0.000
Special Quart 1 114.99 114.994 330.44 0.000
Full Quarticl 1 69.96 69.958 201.02 0.000
Component* moisture
Linear 3 4.59 1.529 4.39 0.029
Quadratic 3 6.88 2.294 6.59 0.008
Full Cubic 2 0.98 0.488 1.40 0.287
Special Quart 1 0.19 0.191 0.55 0.474
Full Quarticl 1 0.10 0.101 0.29 0.600
Component* temp
Linear 3 2.00 0.668 1.92 0.185
Quadratic 3 1.10 0.366 1.05 0.409
Full Cubic 2 1.14 0.569 1.63 0.239
Special Quart 1 0.08 0.079 0.23 0.642
Residual Error 11 3.83 0.348
Total 39
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Source DF Seq SS Adj SS Adj MS P P
Regression 20 425.458 425.458 21.273 10.52 0.000
Component Only
Linear 2 270.273 201.204 | 100.602 | 49.74 0.000
Quadratic 3 20.267 102.940 34.313 16.96 0.000
Special Cubic 1 122.636 122.636 | 122.636 | 60.63 0.000

Component* TEMP

Linear 3 4.043 4.152 1.384 0.68 0.565
Quadratic 3 2.339 2.347 0.782 0.39 0.763
Special Cubic 1 0.223 0.223 0.223 0.11 0.741

Component* MOISTURE

Linear 3 3.958 5.646 1.882 0.93 0.432
Quadratic 3 1.714 1.701 0.567 0.28 0.839
Special Cubic 1 0.004 0.004 0.004 0.00 0.964
Residual Error 59 119.341 119.341 2.023
Lack-of-Fit 19 95.091 95.091 5.005 8.26 0.000
Pure Error 40 24.249 24.249 0.606

Total 79 544.799
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Source DF Seq SS Adj SS Adj MS F P

Regression 28 305.777 305.777 10.921 6.40 0.001
Component Only

Linear 2 44.715 14.308 7.154 4.19 0.044
Quadratic 3 51.965 24.996 8.332 4.89 0.021
Full Cubic 2 38.281 99.270 49.635 29.10 0.000
Special Quart 1 9.653 50.878 50.878 29.83 0.000
Full Quarticl 1 134.544 134.544 134.544 78.89 0.000

Component* MOISTURE

Linear 3 6.841 1.525 0.508 0.30 0.826
Quadratic 3 5.212 5.330 1.777 1.04 0.412
Full Cubic 2 0.650 0.340 0.170 0.10 0.906
Special Quart 1 0.476 0.301 0.301 0.18 0.682
Full Quarticl 1 0.065 0.065 0.065 0.04 0.848
Component*
TEMPERATURE
Linear 3 0.507 3.252 1.084 0.64 0.607
Quadratic 3 9.911 8.917 2.972 1.74 0.216
Full Cubic 2 2.928 2.541 1.271 0.74 0.497
Special Quart 1 0.028 0.028 0.028 0.02 0.901
Residual Error 11 18.761 18.761 1.706

Total 39 324.538
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Source DF Seq SS Adj SS Adj MS F P

Regression 28 | 417.069 417.069 14.8953 3.15 0.025
Component Only

Linear 2 55.627 105.373 52.6866 11.14 | 0.002
Quadratic 3 106.447 161.080 53.6934 11.35 | 0.001
Full Cubic 2 31.667 4.058 2.0291 0.43 0.662
Special Quart 1 84.375 56.180 56.1804 11.87 | 0.005
Full Quarticl 1 8.313 8.313 8.3131 1.76 0.212

Component* moisture

Linear 3 29.061 83.629 27.8762 5.89 0.012
Quadratic 3 53.372 30.673 10.2244 2.16 0.150
Full Cubic 2 9.120 18.406 9.2031 1.95 0.189

Special Quart 1 0.204 0.541 0.5409 0.11 0.742
Full Quarticl 1 9.991 9.991 9.9909 2.11 0.174

Component* temp

Linear 3 7.193 3.152 1.0505 0.22 0.879

Quadratic 3 14.243 12.748 4.2494 0.90 0.473

Full Cubic 2 3.892 0.890 0.4450 0.09 0.911

Special Quart 1 3.563 3.563 3.5632 0.75 0.404
Residual Error 11 52.046 52.046 4.7314

Total 39 | 469.115
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Term Coef SE Coef T P VIF

SiO(16) 17.1 4.982 * * 1.973

SiO(18) 76.8 4.982 * * 1.973

SiC(18) 68.2 4.982 * * 1.973
SiO(16)*SiO(18) -155.5 25.077 -6.20 0.000 2.375
SiO(16)*SiC(18) 198.0 25.077 7.90 0.000 2.375
SiO(18)*SiC(18) -16.9 25.077 -0.67 0.000 2.375
Si0(16)*SiO(18)*SiC(18) 935.7 165.327 5.66 0.000 2471
SiO(16)*TEMP -9.1 4.982 -1.83 0.073 1.973
SiO(18)*TEMP -2.2 4.982 -0.45 0.654 1.973
SiC(18)*TEMP -1.2 4.982 -0.23 0.817 1.973
SiO0(16)*SiO(18)*TEMP 22.6 25.077 0.90 0.371 2.375
Si0(16)*SiC(18)*TEMP 16.8 25.077 0.67 0.507 2.375
SiO(18)*SiC(18)*TEMP -1.5 25.077 -0.06 0.954 2.375
Si0(16)*SiO(18)*SiC(18)*TEMP -21.3 165.327 -0.13 0.898 2471
SiO(16)*MOISTURE 8.8 4.982 1.76 0.083 1.973
SiO(18)*MOISTURE 0.2 4.982 0.04 0.967 1.973
SiO(18)*MOISTURE 0.0 4.982 0.01 0.994 1.973
SiO0(16)*SiO(18)*MOISTURE -19.7 25.077 -0.78 0.436 2.375
SiO0(16)*SiC(18)*MOISTURE -17.6 25.077 -0.70 0.484 2.375
SiO(18)*SiC(18)*MOISTURE 1.1 25.077 0.05 0.964 2.375
Si0(16)*SiO(18)*SiC(18)*MOISTURE 10.9 165.327 0.07 0.948 2471
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Term Coef SE Coef T P VIF
Si02(16) 82.1 0.1581 * * 2.111
Si02(18) 87.6 0.1581 * * 2.111
SiC(18) 86.8 0.1581 * * 2.111
Si02(16)*Si02(18) -1.7 0.7746 -2.19 0.051 2.407
Si02(16)*SiC(18) 0.2 0.7746 0.22 0.826 2.407
Si02(18)*SiC(18) -18.7 0.7746 -24.09 0.000 2.407
Si02(16)*Si02(18)*(-) 41.7 3.0742 13.57 0.000 2.333
Si02(16)*SiC(18)*(-) -98.8 3.3205 -29.76 0.000 2.722
Si02(16)*Si02(16)*Si02(18)*SiC(18) -342.9 16.350 -20.97 0.000 3.463
Si02(16)*Si02(18)*(-)2 160.9 6.7751 23.75 0.000 2.833
Si02(16)*MOISTURE -0.1 0.1581 -0.55 0.592 2.111
Si02(18)*MOISTURE -0.0 0.1581 -0.12 0.910 2.111
SiC(18)*MOISTURE -0.4 0.1581 -2.82 0.017 2.111
Si02(16)*Si02(18)*MOISTURE 0.5 0.7746 0.68 0.509 2.407
Si02(16)*SiC(18)*MOISTURE 1.2 0.7746 1.52 0.157 2.407
Si02(18)*SiC(18)*MOISTURE 1.1 0.7746 1.39 0.193 2.407
Si02(16)*Si02(18)*(-)*MOISTURE 2.6 3.0742 0.86 0.408 2.333
Si02(16)*SiC(18)*(-)*MOISTUR 7.9 3.3205 2.38 0.036 2.722
Si02(16)*Si02(16)*Si02(18)*SiC(18)*M -323 16.350 -1.98 0.074 3.463
Si02(16)*Si02(18)*(-)2*MOISTURE 0.9 6.7751 0.13 0.901 2.833
Si02(16)*TEMPERATURE -0.0 0.1577 -0.16 0.873 2.101
Si02(18)*TEMPERATURE 0.2 0.1577 1.15 0.274 2.101
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Term Coef SE Coef T P VIF
SiC(18)*TEMPERATURE 0.2 0.1577 1.51 0.160 2.101
Si02(16)*Si02(18)*TEMPERATURE -1.9 0.7733 -2.43 0.033 2.400
Si02(16)*Si02(16)*Si02(18)*SiC(18)*T 0.9 15.226 0.06 0.953 3.000
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Term Coef SE Coef T P VIF
Si02(16) 70.0 0.2950 * * 2.111
Si02(18) 78.3 0.2950 * * 2.111
SiC 78.0 0.2950 * * 2.111
Si02(16)*Si02(18) 47.0 1.4450 32.54 2.407 2.407
Si02(16)*SiC 38.0 1.4450 26.30 2.407 2.407
Si02(18)*SiC -49.2 1.4450 -34.02 2.407 2.407
Si02(16)*Si02(18)*(-) 15.6 5.7347 2.73 0.020 2.333
Si02(16)*SiC*(-) -122.5 6.1942 -19.78 0.000 2.722
Si02(16)*Si02(16)*Si02(18)*SiC -554.4 30.4996 -18.18 0.000 3.463
Si02(16)*Si02(18)*(-)2 179.2 12.6386 14.18 0.000 2.833
Si02(16)*moisture 0.0 0.2950 0.14 0.891 2.111
Si02(18)*moisture -0.8 0.2950 -2.85 0.016 2.111
SiC*moisture -0.7 0.2950 -2.24 0.047 2.111
Si02(16)*Si02(18)*moisture 6.4 1.4450 443 0.001 2.407
Si02(16)*SiC*moisture 0.6 1.4450 0.43 0.678 2.407
Si02(18)*SiC*moisture 1.2 1.4450 0.85 0.412 2.407
Si02(16)*Si02(18)*(-)*moisture 4.7 5.7347 0.82 0.432 2.333




Term Coef SE Coef T P VIF
Si02(16)*SiC*(-)*moisture -10.4 6.1942 -1.67 0.123 2.722
Si02(16)*Si02(16)*Si02(18)*SiC*M -22.6 30.4996 -0.74 0.474 3.463
Si02(16)*Si02(18)*(-)2*moisture 6.8 12.6386 0.54 0.600 2.833
Si02(16)*temp -0.2 0.2942 -0.65 0.530 2.101
Si02(18)*temp -0.0 0.2942 -0.01 0.991 2.101
SiC*temp -0.7 0.2942 -2.31 0.042 2.101
Si02(16)*Si02(18)*(-)*temp 4.9 5.0454 0.97 0.353 1.806
Si02(16)*SiC*(-)*temp -8.9 5.0454 -1.77 0.104 1.806
Si02(16)*Si02(16)*Si02(18)*SiC*temp 13.6 28.3877 0.48 0.642 3.000
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UFU
Term Coef SE Coef T P VIF
SiO(16) 1.21 0.4861 * * 1.973
SiO(18) 7.01 0.4861 * * 1.973
SiC(18) 7.12 0.4861 * * 1.973
Si0(16)*Si0(18) -13.40 2.4468 -5.48 0.000 2.375
SiO(16)*SiC(18) -9.11 2.4468 -3.72 0.000 2.375
SiO(18)*SiC(18) -0.11 2.4468 -4.84 0.000 2.375
Si0(16)*SiO(18)*SiC(18) 125.61 16.1313 7.79 0.000 2.471
SiO(16)*TEMP -0.60 0.4861 -1.24 0.219 0 1.973
SiO(18)*TEMP 0.27 0.4861 0.55 0.587 1.973
SiC(18)*TEMP -0.21 0.4861 -0.43 0.666 1.973
Si0(16)*SiO(18)*TEMP 0.85 2.4468 0.35 0.729 2.375
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Term Coef SE Coef T P VIF
Si0(16)*SiC(18)*TEMP 2.33 2.4468 0.95 0.346 2.375
Si0(18)*SiC(18)*TEMP 1.58 2.4468 0.65 0.520 2.375
Si0(16)*SiO(18)*SiC(18)*TEMP -5.36 16.1313 -0.33 0.741 2.471
SiO(16)*MOISTURE 0.63 0.4861 1.29 0.202 1.973
SiO(18)*MOISTURE 0.05 0.4861 0.11 0.912 1.973
SiC(18)*MOISTURE -0.50 0.4861 -1.02 0.312 1.973
Si0(16)*SiO(18)*MOISTURE -1.65 2.4468 -0.67 0.504 2.375
Si0(16)*SiC(18)*MOISTURE -0.48 2.4468 -0.20 0.844 2.375
SiO(18)*SiC(18)*MOISTURE 1.16 2.4468 0.47 0.637 2.375
Si0(16)*Si0(18)*SiC(18)*M 0.74 16.1313 0.05 0.964 2.471
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Term Coef SE Coef T P VIF
Si02(16) 11.5 0.6530 * * 2.111
Si02(18) 12.1 0.6530 * * 2.111
SiC(18) 9.6 0.6530 * * 2.111
Si02(16)*Si02(18) 11.0 3.1989 3.44 0.006 2.407
Si02(16)*SiC(18) 3.4 3.1989 1.07 0.310 2.407
Si02(18)*SiC(18) 7.1 3.1989 2.21 0.049 2.407
Si02(16)*Si02(18)*(-) -96.6 12.6954 -7.61 0.000 2.333
Si02(16)*SiC(18)*(-) 48.1 13.7126 3.51 0.005 2.722
Si02(16)*Si02(16)*Si02(18)*SiC(18) 368.8 67.5197 5.46 0.000 3.463
Si02(16)*Si02(18)*(-)2 -248.5 27.9793 -8.88 0.000 2.833
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Term Coef SE Coef T VIF
Si02(16)*MOISTURE 0.6 0.6530 0.91 0.384 2.111
Si02(18)*MOISTURE 0.0 0.6530 0.05 0.964 2.111
SiC(18)*MOISTURE 0.2 0.6530 0.26 0.797 2.111
Si02(16)*Si02(18)*MOISTURE 33 3.1989 1.02 0.331 2.407
Si02(16)*SiC(18)*MOISTURE -4.0 3.1989 -1.25 0.236 2.407
Si02(18)*SiC(18)*MOISTURE 0.1 3.1989 0.02 0.985 2.407
Si02(16)*Si02(18)*(-)*MOISTURE 5.5 12.6954 0.43 0.675 2.333
Si02(16)*SiC(18)*(-)*MOISTURE -4.5 13.7126 -0.33 0.750 2.722
Si02(16)*Si02(16)*Si02(18)*SiC(18)* 28.4 67.5197 0.42 0.682 3.463
MOISTURE
Si02(16)*Si02(18)*(-)2*MOISTURE 5.5 27.9793 0.20 0.848 2.833
Si02(16)*TEMPERATURE 0.9 0.6514 1.38 0.196 2.101
SiO2(18)*TEMPERATURE 0.0 0.6514 0.06 0.950 2.101
SiC(18)*TEMPERATURE -0.0 0.6514 -0.07 0.942 2.101
Si02(16)*SiC(18)*(-)*TEMPERATURE 0.5 11.1694 0.04 0.968 1.806
Si02(16)*Si02(16)*Si02(18)*SiC(18)*M 8.0 62.8445 0.13 0.901 3.000
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Term Coef SE Coef T P VIF
Si02(16) 15.22 1.088 * * 2.111
Si02(18) 9.20 1.088 * * 2.111
SiC 15.72 1.088 * * 2.111
Si02(16)*Si02(18) -2.20 5.328 -0.41 0.688 2.407
Si02(16)*SiC -30.52 5.328 -5.73 0.000 2.407
Si02(18)*SiC -9.72 5.328 -1.82 0.095 2.407
Si02(16)*Si02(18)*(-) -16.55 21.145 -0.78 0.450 2.333
Si02(16)*SiC*(-) -0.14 22.839 2.722
Si02(16)*Si02(16)*Si02(18)*SiC 387.52 112.460 3.45 0.005 3.463
Si02(16)*Si02(18)*(-)2 61.77 46.602 1.33 0.212 2.833
Si02(16)*moisture 0.38 1.088 0.35 0.731 2.111
Si02(18)*moisture 2.60 1.088 2.39 0.036 2.111
SiC*moisture 3.74 1.088 3.44 0.006 2.111
Si02(16)*Si02(18)*moisture -5.13 5.328 -0.96 0.356 2.407
Si02(16)*SiC*moisture -5.48 5.328 -1.03 0.326 2.407
Si02(18)*SiC*moisture -12.88 5.328 -2.42 0.034 2.407
Si02(16)*Si02(18)*(-)*moisture -36.25 21.145 -1.71 0.114 2.333
Si02(16)*SiC*(-)*moisture 39.61 22.839 1.73 0.111 2.722
Si02(16)*Si02(16)*Si02(18)*SiC* moisture 38.02 112.460 0.34 0.742 3.463
Si02(16)*Si02(18)*(-)2*moisture -67.72 46.602 -1.45 0.174 2.833
Si02(16)*temp 0.47 1.085 0.43 0.673 2.101
Si02(18)*temp -0.66 1.085 -0.61 0.554 2.101
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Term Coef SE Coef T P VIF
Si02(16)*Si02(18)*(-)*temp -3.56 18.604 -0.19 0.852 1.806
Si02(16)*SiC*(-)*temp 8.03 18.604 0.43 0.674 1.806
Si02(16)*Si02(16)*Si02(18)*SiC*temp 90.84 104.673 0.87 0.404 3.000

"r‘i?»l'lﬂ!"r‘i@
(1) DF (Degree of Freedom) : FTAVVDINNNDATY
(2) SS (Sum of Square) : WATINAAIADY

(3) MS (Mean of Square) : ANRAYMAIADY

A @

4) F : smaaeulumsaagulannaninavestlidsaenislvedinmy

vy
q./

(Y a 4 Y o w
(5) P : dmaaeuduyagunag liaemsliodidny
(6) S : AlsznaMIveIaIUDEUUUIATIU
] a £ v a ~ 1Y) A @ 9
(7) R-Sq : duilszansilszneumsdadulamernuanureiuvesioya

(8) R-Sq(adj) : miﬁmwg%uﬂ%mﬁEjmﬁmﬁ’ummn,%ﬂ’umm%ya
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Y =17.1(Si0, (#16))+ 76.8(SI0, (18)) + 68.2(Sic(#18)) + (~155.5)(SiO, (#16)) * (SIO, (#18))
+198(SiO, (#16)) * (Sic(#18)) + (~16.9)(SiO, ) (#18)) * (Sic(#18)) + 935.7(SiO, (#16)) * (SiO, (#18))
* (Sic(#18)) + (=9.1)(SiO, (#16)) * (temp) + (—2.2)(SIO, (#18)) * (temp)) + (~1.2)(Sic (#18))
* (temp)) +22.6(SI0, (#16)) * (SO, (#18)) * (temp) +16.8(SIiO, (#16)) * (Sic (#18))
* (temp) + (~1.5)(SIiO, (#18)) * (Sic(#18)) * (temp) + (~21.3)(SIO, (#16)) + (SiO, (#18))
+ (Sic(#18)) * (temp) + 8.8(SiO, (#16)) * (moist) + 0.2(SiO, (#18)) * (moist) + 0.0(Sic (#18))
* (moist) + (~19.7)(SIO, (#16)) * (SiO, (#18)) * (moist) + (~17.6)(SIiO, (#16)) * (Sic(#18))
* (moist) +1.1(SiO, (#18)) * (Sic(#18)) * (moist) +10.9(SiO,, (#16)) * (SiO, (#18)) * (Sic (#18))

*(moist)

4.1

o [ J J o o a o ) [
NTVUTA0TAFNNBUNDDU JINIaa 119 (’E)ﬂi']ﬂ"l'iﬁ'ﬂ‘ﬁﬁ’f))

Y =1.21(Si0, (#16)) + 7.01(SI0, (#18)) + 7.12(SiO, (#18)) + (~13.4)(SIO, (£16) * (SO, (#18))

(~9.11)(SiO, (#16) * (Sic(#18)) + (~11.84)(SiO, (#18)) * Sic(#18)) + 125.61(SiO,, (#16))

* (S0, (#18)) + (~0.60)(SiO, (#16))(*temp)) + 0.27(SiO, (#18)) * (temp) + (~0.21)(Sic (#18))
+0.85(Si0, (#16)) + (SIiO, (#18)) * (temp) + 2.33(SiO, (#16)) + (Sic(#18)) * (temp)

+(Si0, (#18)) * (Sic(#18)) * (temp) + (~5.36)(SiO, (#16)) * (SO, (#18)) * (Sic (#18)) * (temp)
+0.63(Si0, (#16)) * (moist) + 0.05(SiO, (#18)) * (moist) + (~0.50)(Sic (#18)) * (moist) + (~1.65)
(SiO, (#16)) * (SO, (#18)) * (moist) + (~0.48)(SiO, (#16)) * (Sic (#18)) * (moist) +1.16(SiO, (#18))
+(Sic(#18)) * (moist) + 0.74(SiO, (#16) * (SiO,, (#18)) * (Sic (#18)) * (moist)

4.2)
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Y = 82.1(SiO, (#16)) +87.6(SiO, (#18)) +86.8(Sic (#18)) + (-1.7)(SiO, (#16)) * (SiO, (#18))
+0.2(SiO, (#16))* (Sic(#18)) + (—18.7)(SiO, (#18)) * (Sic(#18)) + 41.7(SiO, (#16)) * (SiO, (#18))
*(—) + (-98.8)(SiO, (#16)) * (Sic(#18)) * (-) + (—342.9)(SiO, (#16)) * (SiO, (#16)) + (SiO, (#18))
*(Sic(#18)) +150.9(SiO, (#16)) * (SiO, (#18)) * () * (2) + (-0.1)(SiO, (#16)) * (moist) + (-0.0)
(SiO, #18)) * (moist) + (—0.4)(Sic(#18)) * (moist) + 0.5(SiO, (#16)) * (SiO, (#18)) * (moist)
+1.2(SiO, (#18))* (Sic(#18)) * (moist) +1.1(SiO, (#18)) * (Sic(#18)) * (moist) + 2.6(SiO, (#16))
*(SiO, (#18)) * (-) * (moist) + 7.9(SiO, (#16)) * (Sic(#18)) * (=) * (moist) + (-32.2)(SiO,, (#16))
*(SiO, (#16)) * (SiO, (#18)) * (Sic(#18)) * (moist) + 0.9(SiO, (#16)) * (SiO,, (#18)) * (-) * (moist)
+(-0.0)(SiO, (#16)) * (temp) + 0.2(SiO,, (#18)) * (temp) + 0.2(Sic (#18)) * (temp —01.2) + (-1.9)
(SiO, (#16))* (SiO, (#18)) * (temp) + (—1.2)(SiO,, (#16)) * (Sic(#18)) * (temp) + (—0.3)(SiO, (#18))
*(Sic(#18))* (temp) + (—1.5)(SiO, (#16)) * (SiO, (#18)) * (=) * (temp) + (-0.1)(SiO, (#16))
*(Sic(#18))* (—)* (temp) + 0.9(SiO, (#16)) * (SiO, (#16)) * (SiO,, (#18)) * (Sic(#18)) * (temp)

4.3)

) o 1 d o o 1 @ @ o
AHIULINIDIAEIINDUNDUDNADY i]\‘lﬂ')ﬂﬂﬁllui]u‘lﬁ (0@]51ﬂﬁ’§ﬂﬂ‘56)

Y =115(Si0, (#16)) +12.1(Si0, (#18)) + 9.6(Sic(#18)) + 11.0(SiO, (#16)) * (SiO, (#18))

+3.4(Si0, (#16)) * (Sic(#18)) + 7.1(SiO, (#18)) * (Sic(#18)) + (—96.6)(SIO, (#16)

* (S0, (#18)) * (-) + 48.1(SiO, (#16)) * (Sic(#18)) * (-) + 368.8(SiO, (#16)) * (SiO, (#16))

* (S0, (#18)) * (Sic(#18)) + (~248.5)(SiO, (#16)) * (SiO, (#18)) * (-) * (2) + 0.6(SiO, (#16))

* (moist) + 0.0(Si0, (#18)) * (moist) + 0.2(Sic(#18)) * (moist) + 3.3(Si0, (#16)) * (SiO, (#18))

* (moist) + (~4.0)(SiO,, (#16)) * (Sic(#18)) * (moist) + 0.1(SiO, (#18)) * (Sic(#18)) * (moist)
+5.5(Si0, (#16)) * (SiO, (#18)) * (-) * (Moist) + (—4.5)(SIiO, (#16) * (Sic(#18)) * (=) * (moist)

+ 28.4(Si0, (#16)) * (SIO, (#16)) * (SO, (#18)) * (Sic(#18)) * (moist) + 5.5(Si0, (#16))

* (S0, (#18)) * (=) * (2) * (moist) + 0.9(SiO, (#16)) * (temp) + 0.0(SiO, (#18)) * (temp) + (~0.0)
(Sic(#18)) * (temp) + (~6.9)(SiO, (#16)) * (SiO, (#18)) * (temp) + (~0.7)(SiO,, (#16)) * (Sic(#18))

* (temp) + 1.3(SI0, (#18)) * (Sic(#18)) * (temp) + (~12.9)(SIiO, (#16)) * (SiO,, (#18)) * (-) * (temp)
+0.5(SIi0, (#16)) * (Sic(#18)) * (~) * (temp) + 8.0(SIO, (#16)) * (SO, (#16)) * (SiO, (#18)) * (Sic(#18))

* (temp)

(4.4)
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70.0(SiO, (#16)) + 78.3(SiO, (#18)) + 78.0(Sic(#18)) + 47.0(SiO, (#16)) * (SiO, (#18))

+ 38.0(SiO, (#16)) * (Sic(#18)) + (—49.2)(SiO, (#18)) * (Sic(#18)) + 15.6(SiO, (#16))
*(SiO, (#18)) * (-) + (-122.5)(SiO, (#16)) * (=) + (-554.4)(SiO, (#16)) * (SiO, (#16))
*(SiO, (#18)) * (Sic(#18)) +179.2(SiO, (#16)) * (SiO, (#18)) * (-) * (2) + 0.0(SiO, (#16))
* (moist) + (—0.8)(SiO, (#18)) * (moist) + (—0.7)(Sic(#18)) * (moist) + 6.4(SiO, (#16))
*(SiO,, (#18)) * (moist) + 0.6(SiO, (#16)) * (Sic(#18)) * (moist) +1.2(SiO, (#18)) *
(Sic(#18)) * (moist) + 4.7(SiO, (#16)) * (SiO, (#18)) * (-) * (moist) + (-10.4)(SiO, (#16))
* (Sic(#18)) * (=) * (moist) + (—22.6)(SiO, (#16)) * (SiO, (#16)) * (SiO, (#18)) * (Sic(#18))
* (moist) + 6.8(SiO, (#16)) * (SiO, (#18)) * (=) * (2) * (moist) + (-0.2)(SiO, (#16)) * (temp)
+ (—0.0)(SiO, (#18)) * (temp) + (—0.7)(Sic(#18)) * (temp) + 1.7(SiO, (#16)) * (SiO, (#18)) *
(temp) +1.6(SiO, (#16)) * (Sic(#18)) * (temp) + 1.8(SiO, (#18)) * (Sic(#18)) * (temp) + 4.9
(Si0, (#16)) * (SIO, (#18)) * (-) * (temp) + (-8.9)(SIO, (#16)) * (Sic(#18)) * (-) * (temp)
+13.6(Si0, (#16)) * (SiO, (#16)) * (SiO, (#18)) * (Sic(#18)) * (temp)

4.5
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15.22(Si0, (#16)) + 9.20(SiO, (#18)) + 15.72(Sic(#18)) + (~2.20)(SiO, (#16)) * (SiO, (#18))
+(~30.52) (SO, (#16)) * (Sic(#18)) + (-9.72)(SiO, (#18)) * (Sic(#18)) + (~16.55)(SiO, (#16))
* (Si0, (#18)) * (=) + (~0.14)(SiO, (#16)) * (Sic(#18)) * (=) + 387.52(SiO, (£16)) * (SiO, (#16))
* (S0, (#18)) * (Sic(#18)) + 61.77(SI0, (#16)) * (SiO, (#18)) * (-) * (2) + 0.38(SiO, (#16)) * (moist)
+ 2.60(Si0, (#18)) * (moist) + 3.74(Sic(#18)) * (moist) + (~5.13)(SiO, (#16)) * (SiO, (#18)) * (moist)
+ (~5.48)(SIO, (#16)) * (Sic(#18)) * (moist) + (—12.88)(SiO, (#18)) * (Sic(#18)) * (moist) + (~36.25)
(SIO, (#16)) * (SO, (#18)) * (=) * (moist) + 39.61(SIiO, (#16)) * (Sic(#18)) * (=) * (moist) + 38.02
(SIO, (#16)) * (SO, (#16)) * (SIO, (#18)) * (Sic(#18)) * (moist) + (-67.72)(SiO, (#16)) * (SO, (418))
* (=) * (2) * (moist) + 0.47(SIiO, (416)) * (temp) + (~0.66)(SIO, (£18)) * (temp) + (~0.345)(Sic (#18))
* (temp) + 3.52(SI0, (#16)) * (SiO, (#18)) * (temp) + (~6.90)(SiO, (#16)) * (Sic(#18)) * (temp) + 2.0
(SiO, (#18)) * (Sic(#18)) * (temp) + (~3.56)(SIO, (#16)) * (SiO,, (#18)) * (-) * (temp) + 8.03(SiO, (#16))
* (Sic(#18)) * (-) * (temp) + 90.84(SiO,, (#16)) * (SO, (#16)) * (SiO, (#18)) * (Sic(#18)) * (termp)

(4.6)
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Simplex Design for % HR
Si0(16) Si0(16)
1 1
! !
® /N @ I\
/ @\ / o X
oe o0 o o0
ATATA YAVAR [ YAVAY N
/ ® o\ @ o\
e s ] Genaigacasy
1 0 1 1 0 1
Si0(18) T SiC(18)  SiO(18) TR Sic(18)
1 1
® "
@) N O] 7.5
/o /. @\
og 00 o¢ 00
7 @IN FAVRVAY YAYaY: §
/e o\ /e o\
e G ] gy
1 0 1 1 0 1
Sio(18) SiC(18)  SiO(18) Sic(18)

3)
TEMP 25
MOISTURE 12

4
TEMP 30
MOISTURE 12

317 4.13 myeonuuudadIunautazdITEHINAUTUMNS

contour plots for % HR
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Surface plots for %HR
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contour plots for Wear
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Surfacr plots for Wear
(component amounts)
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Response Optimization

Parameters
Goal Lower Target Upper Weight Import

%HR Maximum 75 100 100 1.0 10
WEAR Minimum 0 0 5 0.5 1
Components

SiO(16) = 05

SiO(18) = 0.0

SiC(18) = 05

Process Variables

TEMP = 275

MOISTURE = 13.0
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Predicted Responses

%HR = 02.1362, desirability = 0.68545
WEAR = 1.8873, desirability = 0.78901 Composite Desirability = 0.69427
CONTOUR PLOTS FOR % HR
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Hold Values
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SURFACE PLOTS FOR % HR
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Process Variables

MOISTURE

= 12.9872

TEMPERATURE = 30.0607

Predicted Responses
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SiC = 00
Process Variables
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10.45 @)

2 1/11/1900 ADANZA 105 13.1 224.84 75.16 74.95
11.00 @)

3 1/11/1900 ADANLE 105 13.4 206.43 93.57 68.81
1115 @)

4 8/26/2550 ABANZA 105 13.8 230.89 69.11 76.96
11.30 @)

5 8/26/2550 ABANZA 105 13.6 229.59 70.41 76.53
1145 @)

6 8/26/2550 ADANLE 105 13.8 214.32 85.68 71.44
12.00 @)

7 8/26/2550 ADANLE 105 135 223.44 76.56 74.48
12.15 @)

8 8/26/2550 ABNNZA 105 13.4 204.47 95.53 68.16
12.30 @)
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1 11252550 | @enusa 105 13.8 208.54 91.46 69.51
17.00 @)
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- 8031 INYUABUIBIAUNINED 1T (Fixed Asset turnover) 495 | 731 | 1021 | 1160 | 13.42 | 15.82 | 19.22 | 24.49 | 33.75 | 54.50
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AN IUNMIM AN a1 | T2 | Vi3 | W4 | Vis | Ve | W7 | Fis | TR0 |0
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- SATINANDULNUVBIFUNTNGTIN (Return on total assets) 11.73 | 1526 | 1595 | 14.51 | 13.31 | 12.35 | 11.47 | 10.72 | 10.06 | 9.48
- AT INANDULNUVBIAIUVDUIIUBY (Return bonnet worth) 34.63 | 3561 | 3030 | 23.53 | 19.29 | 16.44 | 14.30 | 12.67 | 11.39 | 10.36
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