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SIRINATE WITCHUCHARN : COMPARISON OF THE SURFACE ROUGHNESS OF
TWO CAD-CAM PORCELAIN BLOCKS FINISHED WITH DIFFERENT SYSTEMS
THESIS ADVISOR : ASSOC.PROF. ISSARAWAN BOONSIRI , THESIS COADVISOR :
ASST. PROF. SRIVORAPONG PONGSATIT , 63 pp. ISBN 974-17-4430-7.

The technology of CAD-CAM using for fabrication of restorations in one visit has
found an increased number of applications in recent years. Feldspathic and leucite
reinforced porcelains, in particular, have to be fixed with adhesive cement to increase the
strength before adjustment and finishing. The objective of this study was to compare the
effect of various finishing systems and also overglazing on the surface roughness (Ra) of
Vita Mark |l blocks (50 specimens) and ProCAD blocks (50 specimens). First, all specimens
were ground with 50p diameond burs at 40,000 rpm o initiate the milling surface derived from
Cerec system. The surface roughness was measured with a surface roughness analyzer and
then all the specimens were ground with 40y and 15p diamond burs respectively for 20 sec
as polishing in the mouth. 50 blocks of each type of porcelain were divided into 10 groups (5
blocks each). Group 1-3 were finished with Shofu rubbers, group 4-6 with SofLex disks and
group 7-9 with Astropol rubbers for 30, 60 and 120 seconds respectively. And group 10 was
overglazed. The mean values of Ra were compared by ttest, 1-way and 2-way ANOVA,
Bonferroni and Tamhane test { & =0.05).The surface roughness of porcelain blocks before
polishing was significantly higher than the porcelain blocks after polishing. The most
effective finishing system for both porcelaing was SofLex disks, the surface roughness of
which was lower than the other 2 systems but not different from the overglazed group. The
only exception was group 4 of ProCAD, i.e., its surface roughness was significantly lower

than overglazed one.
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Tunguinldsunisiaaauiafeiu ngunan ANn1sAvenmniing
A0 o oo , ! A A a v, ady
HAMNAYAR99gIndINguARaLEaRU aFLNe lidnan 1 unA

a A a al
UUDHLARDURY 1 W7
918 @nunsannliisas

AvinRawalunjmantiugnile WesaininisuaansaresayniAdaunguiv
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qqﬂﬂ']?ﬁﬂ‘]ﬁﬂ‘ﬂﬂﬂ']’)lﬂLﬂuVLﬂGLu‘VI']\?Lﬂﬂ'ﬂﬂu’)’]NQW@?sﬁL@uV] L?HU‘VWSL‘VIV’TQ’]N
LL'?“]\?LL’j\‘i'?Jﬂﬁm’luWﬂ'fsﬁL@uﬁﬂfnuLL“?]QLLNN”]T@‘L& @@ﬂﬁéjﬂQﬁUﬂqTﬁﬂEqmﬂq De Jager wae

At 1uTl 2000 NNUINANNEFLURIR AN ANNUSTIUANGIF AU URINDFTLAL

= = A - ~ = - o o a A
Tuanan1smnenNFauieumaN FaURanesmauan N1 n LR N[N
A a 0 1 | 1% o =8 . . =
NFARAURY WAZWLAN IHAINLANFA9AY F9n19ANIaa4 Sulik way Plekavich 11l 1981
WUINN1IT AN DA UANR DI AN RN dLLIL N (wet pumice) way Auaanldbs
= . . %V = a ¥ 4 o = a ' =3
wulan (wet tin oxide) WA FauRa A1 LN1RARLRY daun13AnEI189 Haywood
wazAn Ul 1988 wuztn i ldidnninmes aansaesindnaslusaiia 30 aau (30 fluted

carbide bur) wazArNdanINwas naliRanesaaulianFA1eiUN1AAR LR

| = A o A a . o )
LLmNﬂq?ﬂﬂﬁqmﬁuﬂﬂwuﬂ’]ﬂﬂﬂﬂﬂNQNqﬂﬂqqﬂﬁlﬁ‘sﬂﬂ Zalkind LlazAnly,

D

¥
ad o A

1986 IAANw L BeUWEUNTARRURIuAZNNINIaUGNTIN 7 ATAN NgNT 1 n9adnianse

nnvas s NguT 2 neasaaiansan N s I uaq ngun 3 nsasdaeiansaaslus nguy

Q

4 nsasngiiudgnntedia nqud 5 nsasaeiansanizAIMINg (E.C. Moore Co.,

1
oA

Dearborn, MI, USA) nguil 6 inniaianaediaacsegiiineanladudsaannsefaaviaonse

q

1 1 dl 1 d' M Yo I M Yo N a ¥ o© {
NN LU LASNQNN 7 ﬂ@llﬂQUﬂN‘V]VLNLLﬂ?Uﬂ’]?ﬂ?ﬂLLI?]\‘]LL[?]iﬂ'JTUﬂ’]?Lﬁ@@‘LIWJ LAIUINAN

naaaiane ldesndesqanssriBidnnrautiindesnsin udatinllinaestaanaialunn
1 1 a 3’/ dl o al o a [ dl 1 Al o

nanuazingglanafuietinFaumeuiy wuditane faungnnseuse AN wz YTy

NIARBLIHIANNINAAANNTTEAY HeanillaldFunisiAaaLNn ey ATaINeSTIAY

UNAUgNUAeNImaNIUN IfanA N L
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Ahmad uazAnue, 2005 EAnELFau e LNareInN1sTAfRaAINN LT
YesTuaiin Tnagiinszuudn muiareenisdn usanafildlunnsda nseeyfa
WEsA NTARELAAZNNTARELTL WUINI TR E LN ALAZANNNMEN IR AET]
sinarlaiTnasie AL LT 11e T NEI TN WANNISRsTAd AT NALNd AN ST
UFmgnanuuziinliauudussresaninanas uaznisaaauiamulildanisaaay

U AN AN AN LTI AIT LTI

Heintze ua¥ANLE, 2006 ANEILFHLTNELANEULLAYAIINNITBIIAR
yenznanaaiin dsznavldoelatiasturonings lulasiasiunenindn paxinies
uwazaNaniy annsdnfaeindaatsuea s InanusInALAzAIFANIL WLIANEELLAY

o g o o = -dl ndl a =
m*mmm@\mﬁ@mmmuﬂmzmm@ﬂumﬂ @Iﬁﬁmﬂ’]ﬂﬂ@ﬂuuﬂ@\ﬁ\l’mﬂ@ﬂﬁlu 5 AUINLLTN

o o o

andulunguans adaiunvindndnazisenngamaueainsinataai (Astropol HP) Tivinli
a dl U o/ dl a U a o/ o ° va a
nansasunlas uaznidausdlunisdanunninund EEnuuz i Rane naes

232N

o 1 Qy dl o a 3 = 1 ZJ/ o 3| % 14
NN9IAUAST NN UNNNANNLEIIN R NLAaNs UL A lud e i uaa sl

fodausadnitlugdestnnesnuuulildnuldmanzannugliuasfunisaesdan

=

= = d” a ay o a [~3 .
LTS Nﬂ’ﬁﬂﬂ‘]ﬂ’]L‘LG‘H‘LIL‘V]EI‘LIﬁfJ”IN‘lIﬁ;‘ﬂﬁ‘ﬁ?.I@\‘lWHN’J'Jﬁl’]N’]ﬁ‘ﬂQuLsﬁ?’}NﬂU@@ﬂ (Vita Mark |

blocs for Cerec, Vita Zahnfabrik, Germany) aaNN139AAIENANNA Hiadne19Talan
(Shofu Porcelain Laminate Polishing Kit, Shofu Inc., Kyoto, Japan) ias mﬁmmmm
Nn3e7LueuNaN (SofLex, 3M Dental Products Division, St. Paul, Minn., USA) slumm{fh\‘i“]
A8 120, 60 Uaz 30 U7 waziaddnuannilsesuninmasagnigly (Identoflex Diam-

o

superfinish felt polishing wheel, Identoflex, Buchs SG, Switzerland) WU RN FTLAUNTR

g o

FargadnnazenmmaagLudunaiesadaensialauagifinGuufigaiialdinan 60
U mumﬁmé’wﬂ?mmme‘%uzgmﬁﬂwﬁqmnmﬂ%ﬁmﬁmmmmmmgﬂLLcjuﬂ@uvLsJ
ﬁqaﬂi"uﬂqqmmﬁmmmﬁuﬁq wilunguaesindnensdataunudr liauainuane tne
uﬁamﬂiﬁﬂ?ummwmﬁmm%ﬁL@uuﬁqmnﬁmﬁmmﬁmﬂmmmmmmgmizﬁuﬁqié’@m
30 AU WAL 60 AU (p<0.01) ustlainL AN UAN ANl RR T AT 120 Fund

(Hulterstrom Lay Bergman, 1993)
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= P Y v v @ ~ o = \
qqﬂﬂq?ﬂﬂjﬂ'qmﬂ@q'g&nsﬂqqmuLL@m\‘ﬂuLuuqqLrJ@qV]SL%ﬁLUﬂq?mﬁﬁJN@m@ﬂqu

= d” a '8 1 a =K dl = = = a '8
LTEILUABDNNUNIND TTER Y mu'ﬂﬂﬂ’]iﬁﬂﬂ’]‘wu\mmﬂﬁﬂuLVIEIUM’]NL';THU‘IJ@QNQW@ML@% 2
1imnpe WasdalAnnassials (Cerameo Il ceramic, Ceramco Inc., Burlington, NJ, USA)

wazlama s nad (Dicor MGC ceramic, L.D. Caulk Division, Densply International Inc.,

'
=

Milford, DE, USA) (Scurria @z Powers, 1994) B9 48N 15UTeLLWAALANLTINY TAgTinmn
TaFaeiansan NINEsIRANENL 60 THIATINAT ANNARETINTaNININTIAzIBE A 45, 25, 10
TulAsNmIANNAIAY LasHan13dauanaA1iwllsell Aeldwan nasianasba (Two-
striper MPS, Premier Dental Products Co., Norristown, PA, USA) lfiadatanauanslus
WA 48 UAT 28 NIR uAzAINEgRINENeaN lIFIWIA 1 uax 0.3 TulAsiums (Enchance
finishing/polishing system, L.D. Caulk Division, Densply International Inc., Milford, DE,
USA) U&otnun1lsetfinienmn 1893935199 uie LazgfandasqanssAldianmseumingdes
1 c & A yva z:lld 1 & a I3 [ a i//
ns1m wudn lapefienATdRanEauNnnndanalAnnesian wazn1sinaziae adu
gavinalunnnguassne flauisaas o lidanGaundlaeaey  walunanssiudiud
=8 dl 1 1 o 1 1 o dl o va I8 = A
nsANEIARNRNINaN Tudn Lz IEn s anuL langansann IR ne F e wEauwinRg

wwaau s (Smith way Wilson,1981: Campbell, 1989)

al = dl 1 v 1 o o 1 o va =l 49{
AnsAnEANLIINT M AT FIN A LN T AT e TR0 Fa LT Tae
Patterson uazanzTull 1991 TFufsaumsunuinmanailnfnnafoau 4 ngu nguusn
FFunsindeuia ngui 2 dunsdnsaaaTunInwasdanesaian (Chameleon diamond
paste, Chameleon Dental Products Inc.,Kansas City, USA) nqu#i 3 l#5unnsnsasaasio
NIANININTITIAALLBEN (Komet diamond bur, Gebr. Brasseler Gmbh&Co.KG, Lemgo,
Germany) WaznNguy 4 Wuran ldiunasnsaseiansen NNt TiaazIBan AINAILATH
Anasianafaan wudnis erdng1n1sann BNe (FaUTunIInnsnsasaeiansann
a a ] al o o o 1 I %3 v al 1 a dl 1 A a dl al) o
wasriaaziapadneildadAnyus ldarunsoda ldBamwinRandunsiadauia a9 ludldn
111 Patterson WazAne (1992) lemannsdnsn ludaneniciian wanFauiaumaingldionse
AnTTRAazReA (30 IIATNAT) waziansaninmassiaazaaanin (15 lulaswns)
WAAARE ATUNNINTITANSSTLAU WLINMAINTTNTRUANAREITINTIANNINTITRARZLDE A
Y o Y = va dld I a dl 1 1 k% o a
UNLAM A AR ATNANINTS RN FE LN RN HNLNANINIBLANAREITIN AN NLINTITTA

o o aa

a ] a o 1 1 va dld 1 1 A a % =S
AZLRHUAB L NNUUATATUNINADB LL[EIVLN@’]N’]EDEL‘MNQVIL?EI‘].IL‘VI’]ﬂQ?JLﬁZ\]ﬂ‘]_INQVLﬁ MNNITANTN

X e o, A X A yve o DY o A A X gua da X o ¥ A
uW]uLLﬂ"JWLN@WHNQVLm?uﬂ’]?ﬂﬂLLW\‘]@rJﬂVrJﬂ?@szL@ﬂmﬂulﬁmqmﬁﬂumu ANUULNBANITNGTA

wilalugesndu@sivaniaeslild Rsmsundsnisdaive WRansaunnaige
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annsAnEnfiruan ifinnsAns lafiuBeufieuannuBauaesio
wasalAnwadmal (Vita Mark 11, Vita Zahnfabrik, Germany) Lmzwafm@uﬁﬁlumm
LL%QLLN@TQEQLLWT(ProCAD Blocks, Ivoclar Vivadent AG, Liechtenstein) AUFUITULTLIA
Tnansdndassgevindalugennidluszndlng mideiltsimituienBouio
m’mG?ﬂmmﬁqwm’mL@uﬁmmmﬁmﬁﬂmﬁmé’qmmﬁﬁmmﬁmﬂu (Enamel Adjustment
Kit, Shofu Inc., Kyoto, Japan) gaviadanszansnnesilulunan (3M SofLex polishing
disc, 3M Dental Product Division, CA, USA) gaviaeinsuadinglna (Astropol, Ivoclar

Vivadent AG, Schaan, Liechtenstein)

nsdaANGEEUBasRane Sandalaa IFATasnAY NI TE N LY
(Surface Roughness Analyzer, Taylor Hobson Limited, Leicester, England) mmgﬂﬁ 1
TnaldAmniwes Ra @9Aas@ALAINTITTz IR BRANLENDaNANIEWNANITLTN

AN Awaliaingms

Ra= %f; II[I]| dx

= A o & o
gﬂ‘V] 1 LAANLATENIAAITHUTUTENUNA



unNn 3

8RN UUNNSIAE

maumsandunuliiamwuiauEIunInaRINLATasTLeA
Lﬂ?ﬂﬂ%uﬁ'}@ﬂ’miﬂﬂﬂ’ﬁﬁﬂﬁJ’ﬁﬂiﬂUﬁ’ﬂﬂ 2u1m 110 (Vita Mark 11, Vita Zahnfabrik,
Germany) wazlsuanuaan 4u1e 110 (ProCAD Blocks, Ivoclar Vivadent AG,
Liechtenstein) 8128198 50 Fudnating nsadaevansanininasaua 50 laswns dae
AR5 40,000 a1/unT TaeldinssineAnnudan (fiaan 30 31T e AeuLL
AT YA NEIUN AR LARENE 1A AT ANAYA AT UARDE At AL
weinganF1latin (Ultrasonic cleanser) t{uiaan 5 widl AN TusaesnldaA Ay

WATTVIINUAY (Ra) nadudayauesnguAILAN

v v
a o 1 o a '8

AnduLLNNgNTUaatnamuffayudenuazilsunnudeniduateaz 10 ngw

!
=

NANAY 5 TUAIDLNN ALUAAIAINGLN 7

masandunulitisnwniiavausaunsudlaludasln
ﬁﬂu‘ﬁl%ﬁﬁma“*ﬁméw"qm:mrﬁmﬁi’mﬁﬂ%uﬁq@ﬂ'wﬂ@:uﬁ 1-9 T0anesTIauTARTin
andagaeviansaniningsazdantunn 40 Tulaswms uaz 15 Tulasuins musdy e
euuunniensawsiagineluilin deisiesnsenananiags 120,000 seumnd Tl
srLnEANNFRY LAZARLANNINIBANELAS BT TNULAZATAN e NsadatdnTIn1anse 56

ATV luiiAniameaiu ataas 20 UM LW UTWIwINLAAS 1T TugLh 2

LN 2 UAASFNALTUIULAZLATEINTAATNIZIG
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MELATENTUNUNGNLARALIVIL

mg'nﬁ' 10 sewesTiauTeaeiiatinanadeuiiu et mestiauufenedestiad
F5unnanseiaaiioneanainisieddisaunniansindeuiiu Afunsayuienldannnden
U Vita Alzent (Vita Zahnfabrik, Bad Sackingen Germany) N1uaa 1141 LmLm‘ﬁ'@muQﬁ
600°c luaan 3 wifludariandlu 900°c Wuaan 2 wifl dwiulsupnudenldasadey
iU Empress Universal Glazing Paste (Ivoclar Vivadent, Schaan Liechtenstein) NI

dm i gungd 450°c luaan 4 wnudaiaiu 780°c e 2 wi

NITUATUIIY
tnaFHaUNgNT 1-3 1aInefHAUINADIINANE ALWAS LT WA T AREYA

o o aa dl ¥ o a A o o aa dld [
WdRENTALAY BTN UALNINTANLATALNTALNTALAKNNAMNTENL 3 92U

|
oA

Tnangui 1 Mandninag 30 3udl ngui 2 ldwandavinas 60 3w uazngud 3 Iian

9

= v o Y

TRty 120 A7 TUAN19LAUIN AR8ILATRINIBAINNIEITNNDNEALUFIRLAINNTE (ANN

a

9117 3) MiA91139 10,000 FBLANT (FINAUZEITAILFHEN)

917 3 uARAIR LT UIAZ NN TR e AT TR ENT A AL

ﬁwnroju‘ﬁ' 47 e niauTaesinndaLFas UL BIA L dRg e T AN s An
N3e1gLieiunaN fetlsznaudaaanseiflacuueny 4 szau Taefadunseuusadugnu
nse (mugﬂ‘ﬁ' 4) uATNIBAYAIINETY 10,000 38L/ANT Aruduviadananuuazinds
ITAUNANN dauindnaziaunaeda1AugaTinansasauAdNi3a 30,000 98U/ ANX
AunziinzeiEn meldanzivds eldnarlumsdangud 4 Wunaiaas 30 fund

nqui 5 landavinas 60 TuW uazngud 6 inadaaay 120 fuii
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i v
717 4 wansinduT e uazn s TR Aaeind Angz A EMane gL uiunanTinney

UNGNT 7-9 BaINadTauNaeTinNIEaLBA LAz TR A il aTnsTna
d! g o a;d [ 2 1% @ S v d‘l
#qlsrneunteiansaNiAANENL 3 5¥AL NTBATEA3INIE 10,000 DL/ FEILATE
@ 9 o = o o v < oA » o o a =
nsaANEIiNgnEaLWARTUAINnge (ANNZUR 5) tnangun 7 Mdnandaiaas 30 U

a

nany 8 Mnandaiaay 60 37 wazngui 9 linadaviaas 120 Ui

717 5 wansduTuUIaznsTnfnirdnLeamalng

ANTUTNIUFANet e NNgNNITAAT Ra tnEE AT UNe S A ULASNULAA LTI

1 v
Gl o s

NATEIAAINTITENURY NN 6 INN13TRAT Ra Tufetineay 3wl vy
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1 i ' 1
UM 6 WARAIWIMLIINISTAAINITYITNLRIADELATENT AR N LTSN

wasanifdesyarennanindeyai liuneasaunisnszany d1nns
nazane AU NAT LN AL ANHWANAINENI NN ANATLANLAZHAAINNIITALLL
= 1 A o o cY d‘ 9 . ]
AR ALAZNGNIARLTIUAINGNYUsLaIALaN 1 AEN1INAREL unpaired-t-test 491
= [ % rdl a Aa o dl o dld
nanfFauaunNdnnlszadan 2 axnaaeuansnazesiaduizesssuudnuazioand
ReANITELRalaeatRdAT Iz A NI I NLLIRe9NS (2-way ANOVA) a1ntilag
AAITTANTHLANFNIEUT WNENNAABNARRIARFABLAT T AN ML g1 Uil Annaikien

(one-way ANOVA) Lazn1IMARauseuinaafae Bonferroni laaAanNuwLlssauluis

a

|
{ ' A 1

azngudanldunneneiiize Tamhane Wardiaranulslmuluisasngutaauansg
o 1Y o £ 1 a = I 1 |

Ay widhnaenszaneriaesdayaling nEaumaunuuandessndnguaAILAN
WAZHARINNNITALLLAZIDUALAZNANIAAGLIRAEN1INARDY Wilcoxon match-pair
signed-ranks test LAz FELIELAANLANANIEMINNGUNAABNAILATIA Kruskal-

Wallis wazifFaumisnszudegsaasnaiia Mann-Whitney U test



Grind with
Vita Mark I ™ diamond bur
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ProCAD | diamond bur
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Ra

Ra

- Fine diamond 40 ym
20 sec
- Superfine diamond

15 um 20 sec

10) Glazing (5)

] Shofu 1) 30 sec (5)
2) 60 sec (5)
3) 120 sec (5)
SofLex  4) 30 sec (5)
5) 60 sec (5)

6) 120 sec (5)

Astropol 7) 30 sec (5)

8) 60 sec (5)
9) 120 sec (5)

20

15

- Fine diamond 40 ym

sec

- Superfine _diamond

um 20 sec

[ Shofu

1) 30 sec (5)
2) 60 sec (5)
3) 120 sec (5)

10) Glazing (5)

U7 7 uanauaLauanIngusaneng

SofLex

4) 30 sec (5)
5) 60 sec (5)
6) 120 sec (5)

|| Astropol

7) 30 sec (5)
8) 60 sec (5)
9)120 sec (5)

Ra

Ra

Diamond
Paste

2 min.

Diamond
Paste

2 min.
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HANNSILATIEULRYA

AINNIANIANEILRINe FTauLABN TAANITRAI AN BT TT TN IRA
(Ra) 1a4TUFIaENTUAY 3 qauazldAaatduAIANa T NI T8I AL T WAL 19NN

o

= = aa = [ 3 s -131
AN LL@F;I‘]JLVIEI‘]_IVI’N@ﬂm IﬁﬂL?ﬂﬂﬁl’ﬁJQlﬂQﬂ?tﬂﬂﬂ U

o Y ai = = a Ay I8 [~1
Trniszasdden 1 wheufieupnuEauiadsmunfayudeniazitsuan
uaen  neunsdaiuAtANEEURanaTN s dausannis  InatnAafsaeIngusaet1e

HAUNNINIDLEITNRALANOUEIUNIINAIRINLATONTEA  (N=50) UAZANLRAEIDINGNAIDEINY

aa vy

WAINNIEANNIBTNTU (n=45) NIWAAILNITUANUAIEITDYANNATIAAYEY  Kolmogorov-
Smirnov WU INHANNUANFNNWNATA  (p-value>0.05) uansdINNINIzANefnvesdiays

\{luuy normal distribution {innsuanuasdiayailng asldaifnasauuuy independent

A o o

sample t-test WUINANAMNIFELRINERLATMAINTIAR AN UANANT e RNia AN ATy

o

NNADA AILAAIANNAITIN 3

AN9N9T 3 LARASANADAGLATIZITANHLANAINIZUINNANAINH T LR NAULATUAINITTA

[

Jan | ANRALNeUN19TA£A1 SD | ANRAEUAINITALAT SD | P value

Vita 0.6673+0.0901 mm. 0.0781+0.0434 mm. 0.000*

Procad 0.7157+0.0698 mm. 0.0632+0.0301 mm. 0.000*

AUFLNTL U EUAINN FE L RIN T A U4 DITRANBLNNTT A AL
ngunafsaunNIuNsAae LU IngiaAeatraInestauiaun1sdn (n=50) uLavAnLaaY

UDINDFHAUNHIUNITLARDLTIL (N=5) HINAADLNIFUANUANTI DT Ay AN WAT ASIY

Y aa

Kolmogorov-Smirnov WA p-value 81nNn413eautiadnAtyAinivue 0.05 asldais

NAFALLLL independent sample t-test WL4NAMNEFELRINaUNITARANFNSA LRI Ne S

1
] [ % =

BAUNHIUNTIARE LT LR NNTE A ATy ANA1319T 4
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ANNT 4 LAAIANRDAGLATITITANNHILANANNIEAINAIANNN B URIAAUNNITATLNASbLAL

a 4 o
NNIUNITLARBLNU

Jan) ARALNAUNITA+AY SD ARALNGNIAAALITIUEAY SD | P value
Vita 0.6673+0.0901 mm. 0.0291+£0.0074 mm. 0.000*
Procad 0.7157£0.0698 mm. 0.0435+0.0070 mm. 0.000*

ANNNNTNARDLUDLUIN WAANINNATBALT AN FLUNININAUNAINITALAE
[ % A o =] o Y dl a a s dl ] [ v
waINsaRe Uiy Nsaneluingiszasdte 2 wenFauiautonasnauniiiunisinsae

sruvdnsieiuuazatsiniulag ldngunefnaunnauniseasuitiungulzaudmen

s 1

= o & @ <
N13ANE 1143 ﬁlq‘ﬂi:’&\‘lﬂ RN UARITURNDU

I o

dupeulsnaudngseasAde 2.1 Anwrdiszuudn uazsvazioanlunisdn

a ! o A

v
JandnasanNFaURInafiauTa ldlazivdatlasanananasatuvizaly Tnenistin

ANRRLTAINGNT1-9 TDVIADITARNIVAABLNITUANUAIIBITBYAFIE Kolmogorov-

Y aa a

Smirnov wudiinisnszanesivresdeyaiiiulng asldatiAnaaauniswssnuuy 2-way

b

a 8 <3 1

ANOVA a7nN1 ﬁ]@ﬂUWU’jqﬁ‘tuusﬁ/ﬂﬁEV}%W@ﬁi'ﬂﬂ'ﬂilLﬁ‘El‘LI N’J“ﬂ'ﬂ\ﬁ FNNIFANLABNUALIAT

a

laidanananamNEaURn azisaasiiads luNaninafanusasiatARINAN1eN 5

< 1

AnsulilsAnUAaNNLINTLLLTALAZINA M N9 T AR AN SN ARAAN NI LRI NASELAL

uaziagestladaianinasenulngsn p-value o831 0.05 F9RN919 6 LATLHBNINNT
aFuaBNNLaaIANNdNRITaesTadtGesanALTuLdRsa AN EELRIANgLN 8
udmaiudnleTauieuAeas 18998 N1 ANLIN A AL BIAANASA LA
1 o o = o o/ dl o o Y & =K aa a
AZNQNIIEA UazHAAFAnEe3Tade FaanaUATITLILEATARULAAS IHITUDIAINNTENE NS

o

FANLARITI9ARITIaqe



Estimated Marginal Means of RA

.10

.08

.06 +

.02 +

Estimated Marginal Means

0.00

shofu

SYSTEM
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TIME

H 30 sec

60 sec

o 120 sec

astropol

i v
717 8 uansuNUAINININAGELENENATINTBsINgesTiadenguTlsuAnUAen

AN9199 5 LAAINITNARDLBNTNATAIIZULTRALAZIIAIN IF 1N AAaAIN T UR2AFN

N1FAYUAEN

Type Il Sum of
Source Squares df Mean Square F P-value
SYSTEM .072 2 .036 161.552 .000*
SYSTEM * TIME .001 4 .000 1.117 .364
TIME .001 2 .001 2.957 .065

AN9199 6 LAAINIINAZALANTNAURITTLLTALAZ AN I N1 aRaA N FauRn T suAR

LA

Type lll Sum of
Source Squares df Mean Square F P-value
SYSTEM 013 2 .007 56.402 .000*
SYSTEM * TIME 012 4 .003 24.781 .000*
TIME .007 2 .003 28.026 .000*
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Y aa a
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o o aa

wilstsouatinatias 2 nguuANA AN NRTHAIATYNNETE NINARBLANNLANFITDY

' '
a ! [ =

AadeA AR Welch naaaL Wiindassdes 2 ﬂzﬁuﬁﬁmm@ﬂmmu ATNANTNY
awnaFeunsudetenlagld wnnLE (Tamhane) Wuqn ﬂ@Nﬁi%ﬁQﬂTﬂﬂixﬁ’]HWﬁﬂgﬂ
LNWNAaN (0.0220+0.0046mm.) LmzﬂziuwmfsnLauﬁmuﬂ’mﬁﬁ@uﬁu (0.0291+0.0074mm.)
idaauuansineiuasaliad iy w2 nauuAnEsTungNalddannsialan
(0.0990+0.0186mm.) LLa:ﬂzﬁu‘ﬁWﬁqﬁmmqLL@@T‘V]@T‘W@ (0.1133+0.0197mm.) B&iNal
fadnty Tael9RafiFaundy Lmzﬂ@:mﬁﬁﬁﬁqﬁmmaﬁammmﬁmﬁiﬁvsmuLu;mr;mﬁuvmm'ﬁi?]
PNANIT 8 LL@mdﬂizuuﬁmﬁ'mmmuﬁum%ﬁnLaumﬁmﬁﬁﬂmfﬂmﬂuﬁﬂﬂﬁuﬁ@mﬁmﬁm

WdanszanEnsagliEunas
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Statistic(a) df1 df2 Sig.
Welch 161.224 3 15.041 .000*
Brown-Forsythe 146.049 3 33.152 .000*

a Asymptotically F distributed.
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F1997 8 WARANRAtLAZNNLTELIMEUANNEEURNees UL RFNe| NN IARE LT

TasNsAyLAen
astropol shofu soflex glazing
astropol NS * *
(0.1133+0.0197)
shofu NS * *
(0.0990+0.0186)
glazing * 7 NS
(0.0291+0.0074)
soflex = . NS
(0.0220+0.0046)
NS = non significantly * = significantly different at P < 0.05

= = [ 3 o dl o o <3

naAneraLeussuLdaLaziaatianiinzand il suaaudan
MlpefFauiauna FaunNNaNI LN N NaSFIAUNHIBN1TAABLITIU LHANANTIITELL
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4;1} a ] ' 1 (S DA 1 1o KR Y aa
WurnreusarngueaenLdIlAIANLLstsaunnngduiniu Asldads F lunmeaey
AYIHLANFNNTBIATRARITBILAAZNAN NUdIHBNTRY 2 NANNH AR AL FANTUANNA9S

7 9 antluBFauisudetaulng Bonferroni WLANNNLANFINAILAANAINAITIN 10

;3199 9 wangANafAstRnziAn K uuLLNR e nguldsuAnLRan

Sum of

Squares df Mean Square F Sig.
Between Groups .040 9 .004 67.625 .000*
Within Groups .003 40 .000
Total .042 49
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n 1
NPar Tests
Descriptive Statistics
N Mean Std. Deviation | Minimum Maximum
Vi |
ita Contro 50 | .667368 10900892 4710 8700
Vita Test 45 .078116 .0433578 .0160 .1457
One-Sample Kolmogorov-Smirnov Test
Vita Control Vita Test
N 50 45
Normal Parameter$-° Mean .667368 .078116
Std. Deviation .0900892 .0433578
Most Extreme Absolute .100 .198
Differences Positive .100 .198
Negative -.053 -.166
Kolmogorov-Smirnov Z .706 1.330
Asymp. Sig. (2-tailed) .701 .058

a. Test distribution is Normal.

b. Calculated from data.

NPar Tests
One-Sample Kolmogorov-Smirnov Test
Procad Procad
Vita Control Vita Test Control Test
N 50 45 50 45
Normal Parameterg-P Mean .667368 .078116 .715738 .063204
Std. Deviation .0900892 .0433578 | .0698341 .0300963
Most Extreme Absolute .100 .198 101 .176
Differences Positive .100 .198 .052 176
Negative -.053 -.166 -.101 -.174
Kolmogorov-Smirnov Z .706 1.330 .716 1.178
Asymp.-Sig.  (2-tailed) .701 .058 .685 .125

a. Test distribution is Normal.

b.  Calculated from data.
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N Mean Std. Deviation | Minimum Maximum
Vita Control 50 | .667368 10900892 4710 8700
Vita Test 45 .078116 .0433578 .0160 .1457
Procad
Control 50 .715738 .0698341 .5050 .8377
?rocad 45 | 063204 0300963 0143 1090
est
NPar Tests
One-Sample Kolmogorov-Smirnov Test
Procad Procad
Vita Glaze Glaze Vita Control Control
N 5 5 50 50
Normal Parameters-° Mean .029180 .043500 .667368 .715738
Std. Deviation .007444 .007022 .090089 .069834
Most Extreme Absolute .224 .199 .100 101
Differences Positive 212 .199 .100 .052
Negative -.224 -.157 -.053 -.101
Kolmogorov-Smirnov Z .500 445 .706 .716
Asymp. Sig. (2-tailed) .964 .989 .701 .685

a. Test distribution is Normal.

b. Calculated from data.
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T-Test
Group Statistics
Std. Error
TYPE N Mean Std. Deviation Mean
Vita control 50 .667368 .0900892 | .0127405
test 45 .078116 .0433578 | .0064634
Procad control 50 .715738 .0698341 | .0098760
test 45 .063204 .0300963 | .0044865
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
F Sig. t df Sig. (2-tailed)
Vita Equal variances assumed 14.451 .000 39.900 93 .000
Equal variances not
assumed 41.246 72.145 .000
Procad Equal variances assumed 19.278 .000 57.998 93 .000
Equal variances not
assumed 60.156 68.082 .000
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T-Test
Group Statistics
Std. Error
TYPE N Mean Std. Deviation Mean
Procad control 50 .715738 6.98341E-02 .009876
glazing 5 .043500 7.02246E-03 .003141
Vita control 50 .667368 9.00892E-02 .012741
glazing 5 .029180 7.44359E-03 .003329
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
F Sig. t df Sig. (2-tailed)
Procad Equal variances assumed 7.074 .010 21.336 53 .000
Equal variances not
assumed 64.867 52.797 .000
Vita Equal variances assumed 6.803 .012 15.703 53 .000
Equal variances not
assundl] 48.464 52.899 .000
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7 2.1
NPar Tests
One-Sample Kolmogorov-Smirnov Test
Procad
Vita Glaze Glaze VISO1 VISO2 VISO3
N 5 5 5 5 5
Normal Parameter$-P Mean .029180 .043500 .106720 .093480 .096860
Std. Deviation .0074436 .0070225 .0266829 .0160388 .0082294
Most Extreme Absolute 224 .199 .307 .246 .138
Differences Positive 212 199 .307 .153 114
Negative -.224 -.157 -.164 -.246 -.138
Kolmogorov-Smirnov Z .500 .445 .686 .551 .308
Asymp. Sig. (2-tailed) 964 .989 734 922 1.000
a. Test distribution is Normal.
b. Calculated from data.
One-Sample Kolmogorov-Smirnov Test
VISOFL1 VISOFL2 VISOFL3 VIAST1 VIAST2
N 5 5 5 5 5
Normal Parameterg-P Mean .022800 .019660 .023600 .127800 .110880
Std. Deviation .0067831 | .0016149 | .0041431 | .0124294 | .0174137
Most Extreme Absolute .287 .164 .302 .252 .229
Differences Positive 287 146 .302 .252 229
Negative -.252 -.164 -.199 -.189 -.175
Kolmogorov-Smirnov Z .641 .368 .676 .563 512
Asymp. Sig. (2-tailed) .806 .999 751 .909 .956
a. Test distribution is Normal.
b. Calculated from data.
One-Sample Kolmogorov-Smirnov Test
VIAST3 PROSO1 PROSO2 PROSO3 | PROSOFL1
N 5 5 5 5 5
Normal Parameterg:P Mean .101240 .080920 .088140 .094860 .020720
Std. Deviation .0213153 | .0071103 | .0034041 | .0159586 .0050296
Most Extreme Absolute .210 .237 .169 .279 .203
Differences Positive 210 146 122 .188 141
Negative -.165 -.237 -.169 -.279 -.203
Kolmogorov-Smirnov Z 469 531 .378 .623 .453
Asymp. Sig. (2-tailed) .980 .941 .999 .833 .986

a. Test distribution is Normal.

b. Calculated from data.
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PROSOFL2 | PROSOFL3 | PROAST1 PROAST?2 PROAST3

N 5 5 5 5 5
Normal ParameteréP Mean .026020 .026020 .088140 .073180 .070840
Std. Deviation .0061182 .0053115 | .0112616 | .0059167 | .0168696

Most Extreme Absolute .289 .334 .209 .205 .238
Differences Positive .289 334 165 .205 .238
Negative -.248 -.253 -.209 -.157 -.202

Kolmogorov-Smirnov Z .647 747 .468 .459 .532
Asymp. Sig. (2-tailed) 797 .632 .981 .984 .940

a. Test distribution is Normal.
b. Calculated from data.
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Vita Group
Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
SYSTEM 1 shofu 15
2 soflex 15
3 astropol 15
TIME 1 30 sec 15
2 60 sec 15
3 120 sec 15

Descriptive Statistics

Dependent Variable: RA

SYSTEM  TIME Mean Std. Deviation N
shofu 30 sec .106720 .0266829 5
60 sec .093480 .0160388 5
120 sec .096860 .0082294 5
Total .099020 .0181679 15
soflex 30 sec .022800 .0067831 5
60 sec .019660 .0016149 5
120 sec .023600 .0041431 5
Total .022020 .0046790 15
astropol 30 sec .127800 .0124294 5
60 sec .110880 .0174137 5
120 sec .101240 .0213153 5
Total .113307 .0197412 15
Total 30 sec .085773 .0496438 15
60 sec .074673 .0428517 15
120 sec .073900 .0388960 15
Total .078116 .0433578 45




Tests of Between-Subjects Effects

Dependent Variable: RA

Type 111 Sum
Source of Squares df Mean Square F Sig.
Corrected Model .075° 8 .009 41.686 .000
Intercept .275 1 275 | 1226.589 .000
SYSTEM .072 2 .036 161.552 .000
SYSTEM * TIME .001 4 .000 1.117 .364
TIME .001 2 .001 2.957 .065
Error .008 36 .000
Total .357 45
Corrected Total .083 44

a. Computed using alpha = .05
b. R Squared = .903 (Adjusted R Squared = .881)

Estimated Marginal Means

SYSTEM * TIME
Dependent Variable: RA

95% Confidence Interval
SYSTEM  TIME Mean Std. Error | Lower Bound | Upper Bound
shofu 30 sec .107 .007 .093 .120
60 sec .093 .007 .080 .107
120 sec .097 .007 .083 .110
soflex 30 sec .023 .007 .009 .036
60 sec .020 .007 .006 .033
120 sec .024 .007 .010 .037
astropol 30 sec 128 .007 114 141
60 sec 11 .007 .097 124
120 sec 101 .007 .088 115
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Procad Group
Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
SYSTEM 1 shofu 15
2 soflex 15
3 astropol 15
TIME 1 30 sec 15
2 60 sec 15
3 120 sec 15

Descriptive Statistics

Dependent Variable: RA

SYSTEM  TIME Mean Std. Deviation N
shofu 30 sec .080920 .0071103 5
60 sec .088140 .0034041 5
120 sec .094860 .0159586 5
Total .087973 .0111909 15
soflex 30 sec .094860 .0159586 5
60 sec .020720 .0050296 5
120 sec .026020 .0053115 5
Total .047200 .0361930 15
astropol 30 sec .088140 .0112616 5
60 sec .073180 .0059167 5
120 sec .070840 .0168696 5
Total .077387 .0138011 15
Total 30 sec .087973 .0125762 15
60.sec .060680 .0302644 15
120 sec .063907 .0321579 15
Total .070853 .0286784 45




Tests of Between-Subjects Effects

Dependent Variable: RA

Type 111 Sum
Source of Squares df Mean Square F Sig.
Corrected Model .032P 8 .004 33.497 .000
Intercept .226 1 .226 | 1897.644 .000
SYSTEM .013 2 .007 56.402 .000
SYSTEM * TIME .012 4 .003 24,781 .000
TIME .007 2 .003 28.026 .000
Error .004 36 .000
Total .262 45
Corrected Total .036 44

a. Computed using alpha = .05
b. R Squared = .882 (Adjusted R Squared = .855)

Estimated Marginal Means

SYSTEM * TIME

Dependent Variable: RA

95% Confidence Interval
SYSTEM  TIME Mean Std. Error | Lower Bound | Upper Bound
shofu 30 sec .081 .005 .071 .091
60 sec .088 .005 .078 .098
120 sec .095 .005 .085 .105
soflex 30 sec .095 .005 .085 .105
60 sec .021 .005 .011 .031
120 sec .026 .005 .016 .036
astropol 30 sec .088 .005 .078 .098
60 sec .073 .005 .063 .083
120 sec .071 .005 .061 .081
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AN5199 17 WAAINITUANLAITDNANNADAAE One-Sample K-S MmNRglszaAda
722
Vita Group
NPar Tests
One-Sample Kolmogorov-Smirnov Test
Vita Glaze | VITASHOF | VITASOFL | VITAAST
N 5 15 15 15
Normal Parameterg.? Mean .029180 .099020 .02202 .113307
Std. Deviation .007444 .018168 .00468 .019741
Most Extreme Absolute .224 141 .244 116
Differences Positive 212 141 244 .109
Negative -.224 -.089 -.152 -.116
Kolmogorov-Smirnov Z .500 547 .943 448
Asymp. Sig. (2-tailed) .964 .926 .336 .988

a. Test distribution is Normal.

b. Calculated from data.
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NPar Tests
One-Sample Kolmogorov-Smirnov Test
Procad

Glaze PROSO1 PROSO2 PROSO3 | PROSOFL1

N 5 5 5 5 5

Normal Parameterg.p Mean .043500 .080920 .088140 .094860 .020720

Std. Deviation .0070225 | .0071103 | .0034041 | .0159586 .0050296

Most Extreme Absolute .199 .237 .169 .279 .203

Differences Positive .199 146 122 .188 141

Negative -.157 -.237 -.169 -.279 -.203

Kolmogorov-Smirnov Z .445 531 .378 .623 .453
Asymp. Sig. (2-tailed) .989 .941 .999 .833 -986

a. Test distribution is Normal.
b. Calculated from data.
One-Sample Kolmogorov-Smirnov Test

PROSOFL2 | PROSOFL3 | PROAST1 | PROAST2 | PROAST3

N 5 5 5 5 5

Normal Parameterg-P Mean .026020 .026020 .088140 .073180 .070840

Std. Deviation .0061182 .0053115 | .0112616 | .0059167 | .0168696

Most Extreme Absolute .289 .334 .209 .205 .238

Differences Positive .289 334 .165 205 .238

Negative -.248 -.253 -.209 -.157 -.202

Kolmogorov-Smirnov Z .647 747 .468 459 .532
Asymp. Sig. (2-tailed) 797 .632 .981 .984 940

a. Test distribution is Normal.

b. Calculated from data.
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Vita Group
Oneway
Descriptives
VITAPOST
95% Confidence Interval for
Mean
N Mean Std. Deviation [ Lower Bound | Upper Bound | Minimum | Maximum
Shofu 15 .099020 .0181679 .088959 .109081 .0713 1447
Soflex 15 .022020 .0046790 .019429 .024611 .0160 .0303
Astropol 15 .113307 .0197412 .102374 .124239 .0805 .1457
Glazing 5 .029180 .0074436 .019938 .038422 .0217 .0377
Total 50 .073222 .0437323 .060793 .085651 .0160 .1457
Test of Homogeneity of Variances
VITAPOST
Levene
Statistic dfl df2 Sig.
5.790 3 46 .002
ANOVA
VITAPOST
Sum of
Squares df Mean Square F Sig.
Between (Combined) .083 3 .028 120.160 .000
Groups Linear Term  Unweighted .006 1 .006 23.935 .000
Weighted .001 1 .001 4.620 .037
Deviation .082 2 .041 177.930 .000
Within Groups .011 46 .000
Total .094 49
Robust Tests of Equality of Means
VITAPOST
Statistic’ dfl df2 Sig.
Welch 161.224 3 15.041 .000
Brown-Forsythe 146.049 3 33.152 .000

a.-Asymptotically F distributed.



Post Hoc Tests

Multiple Comparisons

Dependent Variable: VITAPOST

Mean
Difference

(1) SYSTEM  (J) SYSTEM (1-J) Std. Error Sig.
Bonferroni  Shofu Soflex .077000*| .0055443 .000
Astropol -.014287 | .0055443 .079
Glazing .069840*| .0078409 .000
Soflex Shofu -.077000*| .0055443 .000
Astropol -.091287*( .0055443 .000
Glazing -.007160 | .0078409 1.000
Astropol Shofu .014287 | .0055443 .079
Soflex .091287*| .0055443 .000
Glazing .084127*| .0078409 .000
Glazing Shofu -.069840*( .0078409 .000
Soflex .007160 | .0078409 1.000
Astropol -.084127*| .0078409 .000
Tamhane Shofu Soflex .077000*| .0048440 .000
Astropol -.014287 | .0069272 .258
Glazing .069840*| .0057521 .000
Soflex Shofu -.077000*| .0048440 .000
Astropol -.091287*( .0052384 .000
Glazing -.007160 | .0035413 462
Astropol Shofu .014287 | .0069272 .258
Soflex .091287*| .0052384 .000
Glazing .084127*| .0060879 .000
Glazing Shofu -.069840*( .0057521 .000
Soflex .007160 | .0035413 462
Astropol -.084127*| .0060879 .000

*. The mean difference is significant at the .05 level.
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Procad Group

Oneway
Descriptives
PROCPOST
95% Confidence Interval for
Mean
N Mean Std. Deviation | Lower Bound | Upper Bound | Minimum | Maximum
1 5 .080920 .0071103 .072091 .089749 .0704 .0896
2 5 .088140 .0034041 .083913 .092367 .0833 .0924
3 5 .094860 .0159586 .075045 114675 .0688 .1090
4 5 .020720 .0050296 .014475 .026965 .0143 .0264
5 5 .026020 .0061182 .018423 .033617 .0208 .0330
6 5 .026020 .0053115 .019425 .032615 .0212 .0320
7 5 .088140 .0112616 .074157 .102123 .0731 .0991
8 5 .073180 .0059167 .065833 .080527 .0667 .0811
9 5 .081100 .0056978 .074025 .088175 .0752 .0886
10 5 .043500 .0070225 .034780 .052220 .0362 .0538
Total 50 .062260 .0293640 .053915 .070605 .0143 .1090
Test of Homogeneity of Variances
PROCPOST
Levene
Statistic dfl df2 Sig.
1.576 9 40 .156
ANOVA
PROCPOST
Sum of
Squares df Mean Square F Sig.
Between Groups .040 9 .004 67.625 .000
Within Groups .003 40 000
Total .042 49
Robust Tests of Equality of Means
PROCPOST
Statistic® dfl df2 Sig.
Welch 102.301 9 16.192 .000
Brown-Forsythe 67.625 9 18.612 .000

a. Asymptotically F distributed.
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Multiple Comparisons

Dependent Variable: PROCPOST
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Mean Difference

() TIME  (J) TIME (1-)) Std. Error Sig.
1 2
:ionferro -.007220| .0051044 1.000
3 -.013940| .0051044 421
4 .060200(*) | .0051044 .000
5 .054900(*) | .0051044 .000
6 .054900(*) | .0051044 .000
7 -.007220| .0051044 1.000
8 .007740| .0051044 1.000
9 -.000180| .0051044 1.000
10 .037420(*)| .0051044 .000
2 1 .007220| .0051044 1.000
3 -.006720| .0051044 1.000
4 .067420(*)| .0051044 .000
5 .062120(*)| .0051044 .000
6 .062120(*)| .0051044 .000
7 .000000| .0051044 1.000
8 .014960| .0051044 250
9 .007040 | .0051044 1.000
10 .044640(*) | .0051044 .000
3 1 .013940| .0051044 421
2 006720 | .0051044 1.000
4 .074140(*) | .0051044 .000
5 .068840(*)| .0051044 .000
6 .068840(*) | .0051044 .000
7 .006720| .0051044 1.000
8 1021680(*) | .0051044 .006
9 .013760 | - .0051044 460
10 .051360(*) | .0051044 .000
4 ! -.060200(*) | .0051044 .000
2 -.067420(*) | .0051044 .000
3 -.074140(*) | .0051044 .000
5 -.005300| .0051044 1.000
6 -.005300| .0051044 1.000
7 -.067420(*) | .0051044 .000
8 -.052460(*) | .0051044 .000
9 -.060380(*) | .0051044 .000
10 -.022780(*) | .0051044 .003
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Mean Difference

() TIME  (3) TIME (1-3) Std. Error Sig.
5 1
:rn1ferro -.054900(*) | .0051044 .000
2 -.062120(*) | .0051044 .000
3 -.068840(*) | .0051044 .000
4 .005300| .0051044 1.000
6 .000000| .0051044 1.000
7 -.062120(*) | .0051044 .000
8 -.047160(*) | .0051044 .000
9 -.055080(*) | .0051044 .000
10 -.017480| .0051044 .065
6 1 -.054900(*) | .0051044 .000
2 -.062120(*) | .0051044 .000
3 -.068840(*) | .0051044 .000
4 .005300| .0051044 1.000
5 .000000| .0051044 1.000
7 -.062120(*) | .0051044 .000
8 -.047160(*) | .0051044 .000
9 -.055080(*) | .0051044 .000
10 -.017480| .0051044 .065
7 1 .007220| .0051044 1.000
2 .000000| .0051044 1.000
3 -.006720| .0051044 1.000
4 .067420(*) | .0051044 .000
5 .062120(*) | .0051044 .000
6 .062120(*) | .0051044 .000
8 .014960 | .0051044 250
9 .007040 | .0051044 1.000
10 .044640(*) | .0051044 .000
8 1 -.007740| .0051044 1.000
2 -.014960| .0051044 250
3 -.021680(*) | .0051044 .006
4 .052460(*) | .0051044 .000
5 1047160(*) | .0051044 .000
6 .047160(*) | © .0051044 .000
7 -.014960 | .0051044 250
9 -.007920 | :0051044 1.000
10 .029680(*) | .0051044 .000
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Mean Difference

() TIME  (3) TIME (1-3) Std. Error Sig.
9 1
Eio nferro .000180| .0051044 1.000
2 -.007040| .0051044 1.000
3 -.013760| .0051044 460
4 .060380(*) | .0051044 .000
5 .055080(*) | .0051044 .000
6 .055080(*) | .0051044 .000
7 -.007040| .0051044 1.000
8 .007920| .0051044 1.000
10 .037600(*) | .0051044 .000
10 1 -.037420(*)| .0051044 .000
2 -.044640(*)| .0051044 .000
3 -.051360(*) | .0051044 .000
4 .022780(*) | .0051044 .003
5 .017480| .0051044 .065
6 .017480| .0051044 .065
7 -.044640(*)| .0051044 .000
8 -.029680(*) | .0051044 .000
9 -.037600(*) | .0051044 .000

* The mean difference is significant at the .05 level.
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