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Table 1. Metals used in this study

Metal Product name Manufacturer
Type III gold alloy Baker-3 Heesung Engelhard, Korea
precious metals Ceramic gold-alloy Degudent Degussa, Germany
Ag-Pd alloy Palliag M Degussa, Germany
Co—Cr alloy Wisil Krupp, Germany
non-precious metals Ni—-Cr alloy Ceradium Matech Inc., U.S.A.
Co-Cr-Ti alloy Crutanium Krupp, Germany

Table 1. Finishing and polishing materials used in precious metals

Material Product name Manufacturer
A sandblaster Hi-Blaster Shofu, Japan
B stone carborundum point Kodeco, Germany
C brown rubber brown silicone point HP Shofu, Japan
D green rubber green silicone point HP Shofu, Japan
E rouge vigor compounds PS-309 B. Jadow & Sons, U.S.A.

Table II. Finishing and polishing procedures
tested in precious metals

Group Procedures
1 A
2 A+B
3 A+B+C
4 A+B+C+D
5 A+B+C+D+E

Table I. Finishing and polishing materials used in non-precious metals

Material Product name Manufacturer

A sandblaster Dentastrahl Krupp, Germany

B hard stone White stone Sunil ceramic Ind., Korea

C electrolytic polisher Dentalux2 Krupp, Germany

D brown hard rubber point brown Dentaurum, Germany

E green hard rubber point “green’ clasp polishers Dedeco, U.S.A.

F rouge rouge Krupp, Germany
Lex Pop-On, 3M Dental Products, U.S.A.)2 &l A4 AvlAlE= sandblaster, hard
Anpgict, stone, electrolytic polisher, brown hard rubber point.

&l AHE-3 dAvlAl & sandblaster, stone, green hard rubber point, rougeXtH(Table IV).

brown rubber, green rubber, rouge$d 3 (Table 1) H]



Table V. Finishing and polishing procedures
tested in non-precious metals

Group Procedures
1 A
2 A+B
3 A+B+C
4 A+B+C+D
5 A+B+C+D+E
6 A+B+C+D+E+F
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Fig. 2. Atomic Force Microscope used in this study
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Table VI. Average roughness of the precious metals according to finishing and polishing procedures (unit: A)

Group Type H1 gold alloy Ceramic gold alloy Ag-Pd alloy
mean S.D. mean S.D. mean S.D.
1 2779.75 1175.36 3731.50 610.07 2452.75 1334.54
2 1318.75 . 451.24 768.75 232.52 555.75 103.45
3 343.00 95.76 533.25 110.13 254 .50 62.15
4 295.50 95.61 362.75 30.61 179.75 32.35
5 243.00 66.24 222.00 53.87 116.00 18.20

Table VI. Average roughness of the non-precious metals according to finishing and polishing procedures

(unit: A)
Group Co—Cr alloy Ni-Cr alloy Co—Cr-Ti alloy

mean 3.D. mean S.D. mean S.D.
1 1654.25 154.11 2280.81 737.71 2890.00 981.67
2 1035.50 145.45 897.00 32.01 1262.25 471.56
3 586.00 41.15 612.00 92.24 © 540.00 107.89
4 264.75 41.19 312.25 94.05 350.50 28.69
5 170.50 38.09 162.75 42.74 228.50 120.45
6 61.75 10.24 57.50 20.01 67.00 16.27

Table VII. Comparison of average roughness of precious alloys according to finishing and polishing pro-
cedures

Group Type 111 gold alloy Ceramic gold alloy Ag-Pd alloy
mean(A)  Tukey grouping mean(A)  Tukey grouping mean(A)}  Tukey grouping
1 2779.75 A 3731.50 A 2452775 A
2 1318.75 B 768.75 B 555.75 B
3 343.00 B 533.25 B 254.50 B
4 29550 B 362.75 B 179.75 B
5 243.00 B 222.00 B 116.00 B

Tukey s Studentized Range(HSD) test for variable Means with the same letter are not significantly different.
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Table IX. Comparison of average roughness of non-precious alloys according to finishing and polish~
ing procedures

Group Co—Cr alloy ) Ni-Cr alloy A Co-Cr-Ti alloy
mean(A)  Tukey grouping mean(A)  Tukey grouping mean(A)  Tukey grouping
1 1654.25 A 2280.81 A 2890.00 A
2 1035.50 B 897.00 B 1262.25 B
3 586.00 C 612.00 B C 540.00 B C
4 264.75 D 312.25 B C 350.50 B C
5 170.50 D 162.75 C 228.50 C
6 67.75 D 57.50 C 67.00 C

Tukey s Studentized Range(HSD) test for variable Means with the same letter are not significantly different.

Table X. Comparison of average roughness of the precious metals according to each finishing and pol-
ishing procedure

mean(A) Tukey grouping

Ceramic gold alloy 3731.50 A

Group 1 Type 111 gold alloy 2779.75 A
Ag-Pd alloy 2452.75 A
Type 11 gold alloy 1318.75 A

Group 2 Ceramic gold alloy 768.75 A B
Ag-Pd alloy 5565.75 B
Ceramic gold alloy 533.25 A

Group 3 Type III gold alloy 343.00 B
Ag-Pd alloy 254.50 B
Ceramic gold alloy 362.75 A

Group 4 Type 11T gold alloy 295.50 A B
Ag-Pd alloy 179.75 B
Type III gold alloy 243.00 A

Group 5 Ceramic gold alloy 222.00 A
Ag-Pd alloy 116.00 B

Tukey s Studentized Range(HSD) test for variable Means with the same letter are not significantly different.



Table X1 . Comparison of average roughness of the non-precious metals according to each finishing and
polishing procedure

mean(A) Tukey grouping
Co~Cr-Ti alloy 2890.00 A
Group 1 Ni-Cr alloy 2280.81 A
Co~Cr alloy 1654.25 A
Co~Cr-Ti alloy 1262.25 A
Group 2 Co—Cr alloy 1035.50 A
Ni-Cr alloy 897.00 A
Ni-Cr alloy 612.00 A
Group 3 CoCr alloy 586.00 A
Co—Cr-Ti alloy 540.00 A
Co-Cr-Ti alloy 350.50 A
Group 4 Ni-Cr alloy 312.25 A
Co—Cr alloy -264.75 A
Co-Cr-Ti alloy 228.50 A
Group 5 Co—Cr alloy 170.50 A
Ni-Cr alloy 162.75 A
Co-Cr-Ti alloy - 67.00 A
Group 6 Co~Cr alloy 61.75 A
Ni-Cr alloy 57.50 A
Tukey s Studentized Range(HSD) test for variable
Means with the same letter are not significantly different.
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Table XI. Comparison of average roughness
in high polishing stage

Group Procedures
mean(A) Tukey grouping

Tooth - 343.50 A
Type III gold alloy  243.00 B
Ceramic gold alloy 222.00 B
Ag-Pd alloy 116.00 C
Resin 97.25 C
Co—Cr-Ti alloy 67.00 C D
Co=Cr alloy 61.75 C D
Ni-Cr alloy 57.50 C D
Porcelain 5.43 D

Tukey s Studentized Range(HSD) test for variable
Means with the same letter are not significantly dif-
ferent.

b ololeAldZ v 2500 Cfst EHEET
9—l | (Table XI)

w
J\I

1,2 3,4, 5 62 28 T9M CoCrTi ¥5, Ni-
Cr &2, Co-Cr &F «£22 XWo| gyt
SATH R folAte gt

4.

o N

25| 71a 2eist 70| x|of, TXf, 2%
M geig ol u{w(Table XlI, Fig. 10)

A7} F90] 7 €S Ni-Cr 34, Co-
Cr &%, Co-CrTi &, gdA, Ag-Pd &2, =4 &
87, Type lII 287, Aol H4d €28 84
e AihdRn SAgHcR fd3e AN
tHP{ 0.01). Tukey grouping 23} ]o}¢} Type 111
FgE, AL SR BAgHZ fo3t
7 AR Type Il 282 EA& 8=
foa7t figich 28ln AR, Ag-Pd §Etle
EASH oz FA7} IA R #X1, Ag-Pd &
7 22z FA7F DA

dEet —eriXﬂQl 9 g A A
= 2ol &9 A&7 A

Aol FAU|AT A AL FAL Avks
W % F2A 9 W AV AFEH
H e gigh v, Hrke A
31915}.\—’?-_2‘_%1]«] EY gdx ?ﬂ?t UukA OE
stylus profilometerE ©]-&-3td U AA7|& &4
4,10.23‘24)—3—]_93\—’ Euﬂ 001;)\].% _Zf- }_x—]x}_ ﬁu]ﬁ3102325)0
2 BFET o9 2& HoRE Y 3
3 F4R, g BHE Al e A
Satet.

19861 Binnig, Quate, Gerber< scanning force
microscopeZ @& A A& Atomic force micro-
scope(AFM) & /&3 ch. AFMe| Aol = pro-
filometer, topografiner, scanning tunneling micro-
scope”} U AFMP?L ujdxH o] YEE A
A& #Este A S 29 scanning tunnel-
ing microscope(STM) & 7§A1A171 Aot}

AFME 37], & A4 283 #89 =4
AM ALY FL FAGY FELE AEA, ¥
AEA AlEe) FHFZE B2 £ 3, J3Ad
nAeg 4% F Y= T°r 1 g or sl
A, AP g S Ao s #dE o, |
Ad9e 502 Fg &4 if——l ol AES A
71848t Fop7tA] HEHAE W AFHEotd
AFME o] &3 AgEe] HuZAM Cassinelli®t
Morra™& “dobd H&A| o Xot B2 FoaHg
<+ A7sed oA AFME o] 83t 1, Marshall
4198 19939 AFME ©}-8-35t ol Ak g
3 & wzlel 27|dAE APs AL, 19959 &
B A& AHE-atd “dolA Q] conditioning process®] &
ZHAE A3 1997 A0 AFME o] &
dlo] Avpiol] wE B3] ezl At A
TFUES Ex8l 2o} B FEAS FHHA

AFMo] &3ttt 212 Bof F3t

Y AFJ ) Aubg Eed FEE vA e
i. Z, dAvbal Gkl =271, ARk A S,
oA ZbE FUsHA st A7 AgEH vAFS
dolsidh aeln AlHd €33 398 Jhe)
ENYG ¥ AR eE “]Jﬂ‘} o] AFBH7}
UIAT dFAo 2 F&E oW AvARE Av}
& o 2z} g2 °‘a‘§ 7}5}04 dAnkelr] wf &l
£ dFoX e A Jtete hEE 9 skA
%3 Aviets X Fejrte] AEd| oEsle AntE

1t

;b

mlm o{

I o r& ko



A&ttt

£ Ao dnpedd v Hads o ASS
21,2 3 4, 5% o vAFTEL 1,2, 3.4, 5,
6¢ o2 A AAYIY FAE RopA 1 334
BFAA o] YA = A& B F YA} o]
o 2 Ae AR AriARE o ulAg AnkA
2 oA Fxlo] &3] AAL o 7R dhe &
AU ZE Antelof 714 et FHS et A%
9 Bat0EPE EPdn}, 28y rouge® FHFA
upgt Tol 71 2Ed ZHES AR T 3Ad
AFM 373oA vl E3¢] dolsle A& &
217] W&l rougeRth ¥ 1& JAE A AviA]
2 ZUE oA drlsle @7 2ed oz A
4k weby 152 93 U 4794
rouge20h O ¥ AwkAle] side] dgstelat A
g9}

Chou$} Pameijer”+ 4¥HAQ drpi Bt
Zgetell Al AukE A3t A el Ay Bt
ofgl FxA e FENN FIUE F7HE B
A3, Shafagh® 9A] dr| st datet 33
oA ezt AW A= u e S o] Ak
Bagrt o|gt 2L MEso ATAAR §tor
v 1= 99 3 AY FHo| HolA|3 o3
HA= o ok & E3o] o} glo] dnAZL A
RS & 7 U 717 E o] &3 dAvpigel o &
g3 BH-S A48 dgstee Al Et

dolgdd wet F4o W YEE vuds
o A5 Type I 287, =48 285, AgPd
7 BF 2, 3, 4, 587 A2 f937F i
a8z HAFEEY CoCr 5, NiCr &5, CoCr-
Ti &2oA<= 4, 5, 637 A= Fo a7} it
a8y 23 od gdAE A Evd HF
FHo E17] melel 2 254 E BEo® g
& ZEHE BE7] YaMe gA 23 42 4
ok s ofRt g},

dArufeAER HAFEY] Co-Cr F, NiCr &
, CoCrTi 59 TH ez S vagd2 w =
oA Al FEtdE Fefat gt AsE
Type Il 38+, =A& 284, AgPd &< ¥
Be W 1TANAE Al 3530 FIA7E A
, 3, 4, 53NME Type Il 32T &AL F

de A9 Fdxrt elia, Ag-Pd TEL

o]

o
=k

=Y

o D Rl Ao ¢ of
)

0l o ¥

TE FoA Type I #3837 =44 FAFEG
o ®do] FEAY. 3¢ 7S Hrket=t o
olx zzte] folA, F2A, F2o HA, dvnte}
vhi-ele] goli, 71AIF 54, 24 AP, 2eln
A AEAS nsok g}, o2 g BN Ag-
Pd §a*0& &£ A7E 58 B 9 3¥FEU ¢
FHo] gdslA vehge Bek ol J|AH &
AT FEFEG 2AU o i, F2&
o) wrag Qs F24 JA] 42 AdHAR T,
A AT 4 DA FRTRT A
oAy 2ol Tl FHIAS ¥}
2328 v|&3 02 To] 28 Qo] FHE
o] 4o 2 Algst= & BAl7E 1S A 2o

HA2 AR A H]AFEe] AFSEY 2-34)
o AN o 3§ drAas A1ese] vAFEE
Aulsiol 7] PiEo] ArYEE HuIde AL
Mol RESA|T 71 el AW vwd) B
sk}, =A7F g gelEt e aelm vAEE, @
A, AFE, Aol HPA o ¥H FYrr) 74
stadt.

Antay e dels= AR &2, AR &4
o J3g v ¥t o2t Ax, Ax, 94, €A

2

J o
g
of¥
e
o
U
=
=
B
[
i)
)
1

i

do] E FEET AntAlel 93] HAste BH
Aol Az, FAR T3] dZol F& FAo] 7t
oA Ao At & FFL& IXo
B} odnfe] Aol At ® g2y HEHA F
F580 23 H|AFES dAnpsple oz¢u o
LR Feo] fAHET 283 AgPd EE°l
TYFET o EHo|] EEg olf 9] A= #
do} 3& A 2. Moffa®?2 A FEAH A4
Heo ol WBES Thtn de vAETEL
82T FAAL jla o] F 253 wEgES
Fala A g HF&de EAeke] A=
R840 glojA tolrt Qltka ). HAF
& Hlg] AFEe] ¢ AL o8 /A 7HAn
VAT H|AFES] $5 AR 547 B3 g
T, HE 283 Moffase A7R2E uefs) & o

2% 90 MAFEO 49T FYL L 9

db ot oz

riy
gl

o
#2o Aelol tie Bke] 47 ol HE 4]



FEo| 433] Zt4-& wa vt weby AvAE
d =Ag HRe FEARE FES dAsk 9
£ 4% olt}. Clayton® Green”, Henrys?2 24|
ol d AVt 9E &3] 1 AA)% AHF
Ag vHag o 3A Hol7t Yhn RustgAT
gtz o2 AHgste 29E =Ale 7P A4 AR
Ao] Sty nAH T YT vlwd Fasrlst
&olstn e AaET AHzHo] golaitt. £
AT7olM A7t Sl E =A% 7 et
otd H|AFE3e] B YT Alolole folArt
AR E=Ae 7P 2 293 vehin o
A dde =A B2 /AT 2dee] ddd
71982 A 2o g3 HA 3 29 gY=E
AAA L ARl w2t G vpeso] st =
Z50] #¥o] AZA H7 447] W&l 371339
# #Zo] 879

Aote] WP L 7| o2 PRaFehe Fast
AN 7] 5oz o] FoiA Ut ¥ et ol |
FaFo AWPFE BE FANN GG o] of
Yek vlwd #A40] Qe Bz FYsta 3l
th. 53] Aote] FYWA o] YFaZE B o]
= R WgaTe] J8g dio] Holx Ao
7} 8, o= B HPLF vtz dd
o] Hole X&E gt} oj9je] i Fo= 4
2ol gle ZBF7F Bk Xote] WMo £
A Hele olfre o2 EHAAN dojrie &
o AN 3t A mEolzt Azt 23e oY
74 &A1l Q8 dold + 3w AN ke B
el Qe W) e ol 4 ek, WP
Ao} WFaFso) gAe ¥HE YAstn 3|
o] 2 ANt dojuke I B4
st} olel e Aol WP BWe) 54 wgo] g
@ the F$EREG o AR Rk ekt
Roz wodn

B AT ALE AFME AT £4€ FA%R
ANZOZ AR, AFR AL BA B 5 9
o] Aefs ARl 43P o] 8F & YA
25um o)/de] A7)E AFMO2 #AE £ glo} F4}
A7 Aol g olgalofof atm, B AT AL
2t AjWe) AFM 34 371E 3umx 3um o} o)
AF B8 BojZy] R RAY AW AL
AR AR Bol@ ATATHE 2T 9¥e] 3

10

lo

ot gt & A7 Ee 74 AR 3303
2 200u0 2 Sfste] RuElStelA Sed 4852
o2 B T B Ao HFFgE FIAA R
o B2 ¥ES #Esle A7AFo| A Fo
= o] £ A2 Y49t a8z dvl ¥ 9
gEwol Wsgtet FAl) OE 7)AA B0 o FAl
AgtE] =20 3t A7) RgElojol & o= o
AA L, FEES] | G X Ant A F,
¢k, AE, 288 253 AFH7] 22 77 2
7HE 83 gdo] Aoh o P Et A &1 oY
A MPH A, 2elx A& #g ojd Aw}
Ao g 7|7t AHE B AL 7K
< Zojgt At gt

V. A+

B d7e AeS AEd Type Il 587, =A%
7, AgPd §59 2+ 570 AlH-g Arpe2ldf
w2} 17 (sandblaster), 27 (1T +stone), 37 (2%
+brown rubber), 47 (3% +green rubber), 574
T +rouge) 22 Uitk H|HEE AE CoCr
&=, Ni-Cr &=, CoCr-Ti 59 42 671 A8 <
Avtea]ol W} 17 (sandblaster), 27 (1% +hard
stone), 37(27 +electrolytic polisher), 47 (3¢
+brown hard rubber point), 5% (4T +green
hard rubber point), 6 (53 +rouge) 2.2 W ch.
Arbg Eol] GE-E A E 84F a3dld 2L A
oAyt AFE, HAEEY] Al 2442 vl
ot Azt B3, d7, =9 I GYEE Y|
o, B71saet,

AET HAEESS 289 drker2 dvkg
Z} 349 393 Kol i3, =4 agx #7 &
Ho| Avpg =& v, A7 HYs] £ Aol e
YA 7HA] EHFZE 32 o2 g4 5= 9]
3 Al AR £40] 75 AFME o] &3
A% v53 22 74548 9.

1. dukedo] wtg A& ALE Type III 8
7, 248 283, Ag-Pd §2¢ 59 9=
EvuyPLw A £ 25 1,2 3.4 5T €2
2 4 gHEE It EAgACR
Fol 27 AAJTHPL0.01).

Type Il 282, EA4 282, AgPd 42 25



Atz At YA

1Z7e de 25%
A 17E AT 2, 3, 4, 52E Fre A7}
ATt

2. Aupgao] e HlAHFE AGR] CoCr F=,

Ni-Cr &&, Co-Cr-Ti &9 XH g8
HaPeu A F5 2% 1,2 3.4 5 67 T2
2 3d gz I/ §ATgAHeR
27 UATHP0.01).
CoCr &M E 1, 2, 33t SAgHo =2
27t ddAT 4, 5, 6FdE A7}
Axh Ni-Cr §53% CoCr-Ti F2lM= 1, 2
2 e EAGRoZ Foxirt AJAT 3,
4, 5, 627l FA7t A%t

3.7t depsadz2 AFE AF Type I 28
Z AL 787, Ag-Pd &3¢9 EW gYx
2 vagdg b 12dME A 357 FATH
o2 §oAprt gila, 12S A 2, 3, 4,
5TNME Type 11 2L =48 233
E A9 #9317} 191 Ag-Pd 3ol thE
T &y} o FHe] e3AThH(P(0.05).

4. 72t dnleAd 2 vAFE ALY CoCr T3,
Ni-Cr &§&, CoCr-Ti §59 E¥ &dY=&
RS o A FENdE RE TN AT
Ho2 folart gt

5.2 2&9 73 BHe] E9g FHI Xof, &
A, de ¥H BHCES vaPE W =AU
744 Edol &esl 3 NiCr &8, CoCr 5,
CoCrTi &, 47, AgPd &2, EAL2T2,
Type Il 8, Aol £o2 FH Sz 7Hh
S EASH R Foate UATHPC0.01).
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Group 4 Group 5
Fig. 4. Three dimensional AFM images of Type T gold alloy. -
Group 1 : sandblaster Group 2 : Group 1+stone
Group 3 : Group 2+brown rubber Group 4 : Group 3+green rubber

Group 5 ¢ Group 4+rouge

Group 4 Group 5
Fig. 5. Three dimensional AFM images of Ceramic gold alloy.
Group 1 : sandblaster Group 2 : Group 1+stone
Group 3 ¢ Group 2+brown rubber Group 4 : Group 3+green rubber

Group 5 : Group 4+rouge
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Group 4 Group 5
Fig. 6. Three dimensional AFM images of Ag-Pd alloy.
Group 1 | sandblaster Group 2 : Group 1+stone
Group 3 : Group 2+brown rubber Group 4 : Group 3+green rubber

Group 5 : Group 4+rouge

Group 4 Group 5 Group 6
Fig. 7. Three dimensional AFM images of Co-Cr alloy.
Group 1 : sandblaster Group 2 : Group 1+hard stone
Group 3 : Group 2+electrolytic polisher Group 4 : Group 3+brown hard rubber point

Group 5 © Group 4 +green hard rubber point ~ Group 6 : Group 5+rouge
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Group 4 Group 5 Group 6
Fig. 8. Three dimensional AFM images of Ni-Cr alloy.
Group 1 * sandblaster Group 2 : Group 1+hard stone
Group 3 : Group 2+ electrolytic polisher Group 4 © Group 3+brown hard rubber point

Group 5 : Group 4+green hard rubber point ~ Group 6 : Group 5+rouge

Group 4 Group 5 Group 6
Fig. 9. Three dimensional AFM-images of Co-Cr-Ti alloy.
Group 1 : sandblaster Group 2 : Group 1+hard stone
Group 3 : Group 2+electrolytic polisher Group 4 : Group 3+brown hard rubber point

Group 5 © Group 4+green hard rubber point  Group 6 : Group 5+rouge

16




AMEEE @)

Group 2

Fig. 10. Three dimensional AFM images.
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ABSTRACT

A STUDY ON SURFACE ROUGHNESS OF METALS
ACCORDING TO FINISHING AND POLISHING PROCEDURES
- AN ATOMIC FORCE MICROSCOPE ANALYSIS -

Won-Kyu Park, D.M.D., Yi-Hyung Woo, D.M.D., M.S.D., Ph.D.,
Boo-Byung Choi, D.D.S., D.D.Sc., Sung-Bok Lee, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, Division of Dentistry, Graduate School, Kyung Hee University

The surface of metals should be as smooth as possible for optimum comfort, oral hygiene, low
plaque retention, and resistance to corrosion.

In this study, five specimens of each precious metal(type III gold alloy, ceramic gold alloy, and
Ag-Pd alloy) were divided into five groups according to finishing and polishing procedures: group
1(sandblaster), group 2(group 1+stone), group 3(group 2+brown rubber), group 4(group
3+green rubber), and group 5(group 4+rouge). Six specimens of each non-precious metal(Co-
Cr alloy, Ni-Cr alloy, and Co-Cr-Ti alloy) were divided into six groups: group 1(sandblaster), group
2(group 1+hard stone), group 3{group 2-+electrolytic polisher), group 4{(group 3+brown hard rub-
ber point), group 5(group 4+green hard rubber point), and group 6(group 5+rouge). Considering
factors affecting the rate of abrasion, the same dentist applied each finishing and polishing pro-
cedure. In addition, the surface roughness of enamel, resin, and porcelain was evaluated

The effect of finishing and polishing procedures on surface roughness of precious and non-pre-
cious metals, enamel, resin, and porcelain was evaluated by means of Atomic Force
Microscope(AutoProbe CP, Park Scientific Instruments, U.S.A.) that can image the three
dimensional surface profile and measure average surface roughness values of each sample at the
same time,

The obtained results were as follows:

1. According to finishing and polishing procedures, the surface roughness of type III gold
alloy, ceramic gold alloy, and Ag-Pd alloy was decreased in the order of group 1, 2, 3, 4, and
5 (X0.01).

2. According to finishing and polishing procedures, the surface roughness of Co-Cr alloy, Ni-Cr
alloy, and Co-Cr-Ti alloy was decreased in the order of group 1, 2, 3, 4, 5, and 6
(P€0.01).
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3. There was not statistically significant difference in the surface roughness among three
metals of precious metals in group 1 but was significant difference in group 2, 3, 4, and 5
(P<0.05).

4. There was not statistically significant difference in the surface roughness among three
metals of non-precious metals in all groups.

5. When the surface roughness of the smoothest surface of each metal, enamel, porcelain,
and resin was compared, porcelain was the smoothest and the surface roughness was
decreased in the order of Ni-Cr alloy, Co-Cr alloy, Co-Cr-Ti alloy, resin, Ag-Pd alloy,
ceramic gold alloy. type 111 gold alloy, and enamel (P€0.01).

The results of this study indicate that the finishing and polishing procedures should be carried
out in a logical, systematic sequence of steps and the harder non—precious metals may be less resis-
tance to abrasion than are the softer precious metals.

Key words : Surface roughness, Atomic force microsceope, Finishing and polishing procedures
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