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Observation of surface roughness on three types of resin based on grinding time
of dental automatic barrel finishing
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Article Info Purpose: This study aimed to produce resin prosthetics using a dental automatic barrel fin-
Received May 10, 2021 ishing. Surface roughness and surface topography of resins were observed according to the
Revised May 26, 2021 grinding time of the dental automatic barrel finishing.

Accepted June 8, 2021 . i
Methods: This study was performed with thermopolymer, autopolymer, and photopolymer

resins. The dimensions of the specimen were 10x10x2 mm. Each specimen was polymer-
ized according to the manufacturer's instructions. The polymerized resin was honed for 30
minutes at 5-min intervals in a dental automatic barrel finishing. The specimen was ob-
served using a three-dimensional (3D) optical microscope, and the surface roughness was
measured.

Results: After the polishing with the dental automatic barrel finishing, the heat-cured (HC)
specimen showed the highest and lowest values of Ra after 10 and 15 minutes, respective-
ly. The self-cured (SC) specimen showed the highest and lowest values of Ra after 10 and
25 minutes, respectively. Finally, the 3D specimen showed the highest and lowest values of
Ra after 5 and 20 minutes, respectively.

Conclusion: After measuring the surface roughness of the three types of resins according

Corresponding Author to the grinding time of the dental automatic barrel finishing, the lowest Ra values for the
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INTRODUCTION o] AlFol AHgEE AR, 2L AJEF 0le] A Zto] A
S5HE A er BRdr gAY 22 78S o83 three-
A4 A5 Ado] dFAHA HAE AHEE AT 55 dimensional (3D) printing 7F&-A12] A&l A== 7= B33
o] AjZro] Fofutar UeH1l. Ao A ARE-El= PMMA (polymethyl WAL AMESERL Slnk. ARHAQ X3} $EESS 7 UlolA Al
metacrylate)oll e A= FE5] o] 7oA 2L 9lon T gt & AT SAE Al QA A Ee] S2fo] WAsk=H|[5,6], FRoR
' FAET ATH2]. A3 AL AAEH0], A4, w7 AR AT AE E3 A7 FZA Aol F&AEE 59 THol
A, 9A A 59 AFo] 7FssteH3, 4] A7 FA9 23k A ATH2I. oj¢t 22 EAIE do7]= d719] H 5L AZ DA oA
AU WHOE A9 A AHEE IFHTAT 2HFA uhgE] o Aupriof wheh geEbd 4 QA7
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A7) I HA9] Arks erEo R S 5 29 go
H FEE 7Hto|EH(carbide bun)E AHE-SH] AASHL WA
(denture pad), HEZJE(rubber point) 59 V=TS AHE-5Ho]
EAA S & 314 3)H0] 753 Avtr](lathe)oll ] A(pumice)t
F2(rouge)s AH&St0] FEAULS AAIGTHB 9. At 49
S EA HAEC FEL Yo FURE &2 FHUrE Hojx|g Y
Ao A Autabg o] YRE A st 7ol Q&3] AutE wptals}
L 397} 23 Wgsty Y10l PMMAS] AEA9l 7|44 duby
of gt Aol oJohH YR Antabg Aoty wu|Aet Aulr|gt
< o]t upie W2 B9 ARVE FAAFIA ZITH10l B
$ Laney S(11]9] 7] t2d 7|43 duopdsl Hu)AE o] &3t
upie] oz Jo HHAAY|E= 1.440.2 umE Bollen S5]0] A
A3t BESHE Rl HEAR1Q1 0.2 umBEok A 2 3hS HRITH7I.

T AHRAEY Aol AF] F4E& FYsHA Ao
o PAEE Eol7] % o AE AFudAnty|E A3t B
M| Ao Hgot= A7t o]FoiA 1 JlrH12]. vF Ak (Barrel
finishingl= @4% 3719 AutX(barrel)ol AvlA(media), Ho-
E(compound), &, 7HE-& 91 Avtzrt 34 v dgsH= 94
Y B 39, AFRHI S oot 713-ETt AnpA o] npdat
g0l JeiA A7 9] A 539 Ztolof 5 EH| A7
& A7 7HEolItH13). As il Ay E A3 BA 9| ol

€ 2A2A9] dutzAel didt A7 #5350 389 2E3E A
g ohret A7t 2o % Flo wokEn) meEha & Aol A
€ AFEA7E o83t #x1Y ArpAzte] T 2 AR
R3S Sgsto] A vt AEe A% JHE AT A gt

MATERIALS AND METHODS

1.2 A=

2 AFNME AT AsurE A E AR A2 219 uf
B T3] flote] ot 22 AdRu e AAE ARt
Aol AMEE AP = A3 AEEHEArE7](Snow barrel; DK
Mungyo, Gimhae, Korea)o]™, Agof| AMSd #HZAL F9X]9] A

Table 1. Information about resin used in study

Zbof| AHEEE 5 A 15(Vertex Rapid Simplified; Vertex-
Dental, Zeist, Netherlands)@ W A& A] A 20| A& & 75
H A 1Z(Ortho-Jet; Lang Dental, Wheeling, IL, USA), 18] 3D
printingS ©]-83 FYWF A (clear aligner)2] Aol AHEEE T
s A 15(Tera Harz TC-85DAC; Graphy, Seoul, Korea)Z
AHE-5HAtHTable 1).

2. A A2
Aol AHEE AJH2 10 mmx 10 mmx2 mm 37]9] P
2 Azt 43R o83 AHL st A (Modeling
Wax; Kimsdent, Seoul, Korea)& 0]-&5to] &S A|Z51qict. oi&
SH(flask)oll 44 3(Snow Rock; DK Mungyo, Gimhae, Korea)Z 0]
Gsto] §32 13 wiEstaL, BA 7t ekt $ AR 2] A|(Magic
Sep; Talladium, Valencia, CA, USA)E Z=%35}9] 23} uj &5}
o} jEe2 AEEE(SESY2014 New Beginning; SEKI, Seoul,
Korea)oll Yol 687t 2A"A ] & & AAA(wax wash)stAt. <
A(wax)7t AAE S HAEGA(GC Acro Sep; GC, Tokyo,
1 @& A9 B (polymer)? H(monomer)S
C g & FFEoH ). A4 70C7HA
A 255 &9 F A7 S AFAZILL 100C7H] RS &
o] 2087 AFAAA St So] SREH H27H2] A9
WEANE AAL 2oAASA. 7SI @3S A
(Dublisil; Dreve Dentamid, Unna, Germany)< ©]-&5}9] EA|5}
1, 2SH(sprinkle-on method) 2.2 #A9] AL FUet & ETe]
LS HHESkh FXlo] FlE EA F3(molds)S F3o] A3
B 71etat. Ast & #A 2HO Yo FES sHto|EHE
A At} 2234 H51} 3D printingS ]88 53 #1719 A]
H2 CAD ZZ13(Creo 4.0; PTC, Boston, MA, USA)E o]&3}4
3D FE2 AASIA. Digital light processing (DLP) WH419] X1}
£ 3D print (SLASH 2; UNIZ, San Diego, CA, USA)E o]&3}o]
oo} FAE 100 ymE AAst1 7FFAY AA = 2 mm9] & 7
A& FH0| F3sto] it 29 7HAlE F5E71(CureM
U102H; Grarhy)g ol-&sto] 1525t 35t & 34 (Fissure
bun)g o]&st] AXNE AASL 2STpAIHsH ZF AlE2 10
7H4A Al&sk it
)8 AlH2 238 AEHrE A (Snow barrel; DK Mungyo)

o

Y

l_.
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Material Group Trade name Manufacturer Hardness (Hv)
Heat-cured resin HC Vertex Rapid Simplified Vertex-Dental, Netherlands 19.3
Self-cured resin SC Ortho-Jet Lang Dental, USA 18.48
3D printing resin 3D Tera Harz TC-85DAC Graphy, Korea 10.4

3D: three-dimensional.
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Table 2. Composition of abrasive used in auto polishing machines (wt%])

Media ALO, sio,

Fe,0, TiO, Other

CRF 38.14 S4.44

0.98 0.72 3.08

Table 3. Classifications of specimens

Group Code Procedures time (min)

HC HCC Control
HCb5 5
HC10 10
HC15 15
HC20 20
HC25 25
HC30 30

SC SCC Control
SC5 5
SC10 10
SC15 15
SC20 20
SC25 25
SC30 30

3D 3DC Control
3D5 5
3D10 10
3D15 15
3D20 20
3D25 25
3D30 30

HC: heat-cured, SC: self-cured, 3D: three-dimensional, C: control.

lo

AutR(barreoll AU 160 g3t & 20 g, 121 compound 5 g

= 3% F 91 450 rpm9] IHEE R AntelgitTable 2). Anf
2 A9 A S REOE of1, 58 A 0= Aupsio] 5E, 105,

15, 204, 25%, 30% &<t AFg AW o & U+o] Table 33} 20|

EFolgrh 24 gAY Avt SR 253 AEE ok ARAFT

(Table 3).

3. BEIA7| 5 2 BOEA B Al
A 2HG AsErEA A7 |5 o]-g5te] dubA|zte] mE X9 WA

715 SAotn xRS THSH flsto

(RH-2000; Hirox, Tokyo, Japan)< ©]-&5}9] A|H-& s}

21 &g oA olgsto] RHAAIE &%

El:= 3D o|u|AE Y551t #HARY] &

AEYE FIT F 49 FFolA 247 E7gsto] HtghS AHES

o

ox,
rlo
N
N
rE

4. A 24

FAAAY 24 A7) YA HES
(IBM, Armonk, NY, USA)Z o]&3}o]

?]5}o] IBM SPSS ver. 26.0

A Auf R EAHE A (one-way
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Figure 1. Three-dimensional (3D) images of specimens on surface char-
acteristics. (A) HC specimens, (B) SC specimens, (C) 3D specimens. HC:
heat-cured, SC: self-cured, C: control.

ANOVA)E A138519. 21, Tukey's honestly significant difference

B4 ol.g310] 95% RS2 AT AHS LA,

RESULTS

N

=
55
_>,i

1.1
=
(18]
pro)

0712 o] &3ste] AupA|7to] WE 329 FA9
1-% Asf 3D LA HZH(RH-2000; Hirox)S ©]-&
e #9357 3399 RHFA} o]n| R 2 FEFGL THEA

WS o, Ra (arithmetical average roughness, center-
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line average roughness) Zt0] 42 A EE A|7lo] A So&=
THA Ra ko] $716k= 237 yehEE di2+t1} 2F TgUolA 7}
32 Ra &5 7M1 A1HY 33 ZRFA oW A E vl wslth
(Fig. 1).

2. HHAAY| 24 A

A7 AEErdAv7|E of-gsto] #719 AnpAlztel wE EHA
A71E &4 A3= Table 322 YeRH It Heat-cured (HC) Al
W9 AutE A8 % (control, C) &7 HCCY Ra #+& B
 0.560.17 um=Z SA =k, v Aviet ¥ Ra 32 A% 2
7}, 10% S0 £43F HC10 A|# 9] Ra gko] ¥+ 0.76+0.12 pm#Z
7P EA YERE I HC15 AlHollA B 0.64£0.11 pm= 7P W2
Ra %ol 4= At Self-cured (SC) A|H#9] AutE AlYstA] QF-2
2 SCCO Ra 72 B 0.3740.13 ymZ S =t vp2l AAuf
g & Ra 32 5793 A3}, 108 Fo 3438 SC10 AJH 9] Ra ol
Ht 0.74£0.23 pmE 7P =4 YERRAL SC25 AlHolA B+ 0.59
+0.16 pm= 7Pg ¥ Ra 3ol SA= Ak 181 3D AJHZ9] ¢
uhS A3Y5HA] 52 T2 3DCY] Ra 3 B 0.91+0.40 ymZ =
A= ik, vhe Aulgt ¥ Ra 3 A3 A3t 58 Foll 548 3D5
AlH 9 Ra Ftol B 0.57+0.18 umZ 7P A et 3D20 Al
#o] Ra ol B 0.30+£0.04 ymZ 7P @A Yebgdth(Table 4,
Fig. 2).

3. &84 =M

AR 24 A9 7 ARPEE QUNARAELT A4S A
Fow RS dAuMAREY 2 t oz

I} HC AJHEZoA

7} ehA] 959k v (p>0.05), SC AlH 2T} 3D Al HZo|AE §-o%
7t et tH(p<0.05; Table 5). 18] AFF-HF 27} SC Al HZoA
223} SC5, SC10, SC15, SC20 Al Atoo]l 82317} Lrehar,
3D AlEZoA] 273t BE AJH Afo]o] {927} vetyitt.

T
=N
T

Table 4. Roughness of specimens surface (unit: um)

HC SC 3D
Group

Mean1SD Mean1SD MeanzSD
Control 0.560.17 0.37+0.13 0.91+0.40
5 min 0.67+0.31 0.72+0.33 0.57+0.18
10 min 0.76x0.12 0.74x0.23 0.43x0.07
15 min 0.6420.11 0.68+0.21 0.350.06
20 min 0.73+0.09 0.66x0.18 0.30+0.04
25 min 0.66+0.25 0.59+0.16 0.32+0.02
30 min 0.66x0.11 0.61+0.06 0.42+0.02

HC: heat-cured, SC: self-cured, 3D: three-dimensional, SD: standard de-
viation.

DISCUSSION

£ A7 A8 A5 0] g3 A9 eAntalzrol
W79 ARl WAL G Aok, HHAdAnkS st
B2 48317 1% BEH2A T4 Aol £g0] B 5 9= 712A
2 Agstu sttt

AGeadnt| S ol 83 AFol AHSE AHS AEA Yo

2.0

Ra(um)

1.0

0.0
0 min 5 min 10 min 15 min 20 min 25 min 30 min

Polishing Time

Ra(um)

0.5 1
0.0
0 min 5 min 10 min 15 min 20 min 25 min 30 min

Polishing Time

Ra(um)

1.0

: Bnmal

0 min 5 min 10 min 15 min 20 min 25 min 30 min

Polishing Time

Figure 2. Graph of the result of measuring the surface roughness of the
specimens. (A) HC specimens, (B) SC specimens, (C) 3D specimens. HC:
heat-cured, SC: self-cured, 3D: three-dimensional.
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Table 5. Roughness analysis of specimens, as analyzed by one-way
ANOVA

. Sum of Mean Signifi-
Specimens
squares square cant
HC
Between group 0.248 6 0.041 1.219 0.309
Within group 2.141 63 0.034
Total 2.389 69
SC
Between group 0.960 6 0.160 3.943 0.002*
Within group 2.558 63 0.410
Total 3.518 69
3D
Between group 2.707 6 0.451 15.272 0.001*
Within group 1.861 63 0.030
Total 4.568 69

HC: heat-cured, SC: self-cured, 3D: three-dimensional.
*p<0.05.

g2dE Aot EFEHA, GG E Ao A,
183 3D printing 7F5A1] A&l AHE-E+= 3D printing & 3733t
A HAE A AA 2 AEstgich

AP Ao Won 5141 2719 AZ #HO| 3| A= AnAof
o5 FY @/dol WY 4 Arkl shgirk. HC Al|} SC A9 &
HAAZIE ST 2, Avk AlF & 1020] A3E o) $3€ Ra
#2371k 2719 A 3 GREL Auto] s 1 =X}
oot AupAe] o3t F37l @Afo] Al WAYsto] Ra ol EokAl
Ao woEth HC AlH9] 3¢ BE AH9 2HAAYE vugl
< o 229 Ra go] B 0.56+0.17 uml.&, dul 158 Jof =
A3t HC15 A9 9] Ra k9] H+ 0.64+0.11 umBEth A vebgich,
HAPLS TET Fig. 29 A%} B4 o|u]A & H| RS wf of

Z39 HCC Al# 3} SCC AlEL 2 129t AX 2H-g YeRfo]
=2 Ra 35 7FA 3, HC15 A1} SC 20 A|H2 112217} Wopx| 1
Ao #4 FEZ U] B2 225 7P 08 953
wh, Azke 29 N EE 23 ghs e AL 9 £ Sl
1504 #UAL7E 54T o AH8E Ra g2 28-S SHET

Huo g Aoksle] Yehts RAAY7] TA9) ZAAL Ao}

hl

_4

o

3
O
-0,

RE24orlr xR r>4
m)~
r

AA FE w019 Aozt Fd o yEdlny. J2HR NEA}
7k w23 H Y A HE B F2 ol dehd= IAE
7P, wEkA GRS AN 7HE 2 ol M SHIATEA S Bkt
7V A2 o= Y SAUATA| | B gkt AolE SA = Re
& &7sto] Hlushd oS et IS 42 A Aew ud

o

1)
&

3D Al® o] ¢ vt 5% F7E Ra gho] A 433+, 3D Al
W ¢ EHAE7} 10.4 HvE HC AlHI} SC AJHY] #HAE
19.3 Hve} 18.48 HvE T W2 B 7 B2 AutE Al&8152 w
0| ekEo] 717 & 290 AEd AutHo] &2 2=E 7
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A HE Ao AgH

Vander [15], Kim ${16]2 49=Ql WHo2 dup 35S AP
g o Sdupr|7to] Z713ko| wlet dAnjEke Zv)5le] o s
ol Bustgiet. dey ARsHrE AR E of8ste] dut 382 Al
B o Lee [13]1= F49 49 AUAITHS 1082904 252U Z A
QFst%aL, Won G141 vt duto] A 7H5 A7k Al&ste] S7HA7]
H Avp7E 7l S @40 Qo #E A= A FASHA &
T YR B st £ AtolA Auprt A1k $of| Ra gk
243 2 A3}, HC AEL 158, SC AJHL 258, 3D A|H2 2080]
AE O 7P 92 32 vEhlth 181 1 F 339 AJH BE
AutAto] S7Ftol whet #HH | AA7|= S7FsHAY 2A /HAEHA]
ort. webA B AY A= Lee [1319F Won 51419 7 23k}
A5, Z-sHEA AR E o8 o X9 FFol whet AntAzE
9] Agto] %ﬂ?—i 20 gekect

£ Aolx dLufAEAREA A3t HC AlEZollA F2217F Uret
WA %F31(p>0.05), SC AlH3t 3D AlEolAlE f-27F vElbg
Th(p<0.05). AFol A AlHo] FdA=H AFejoA EH AA
£ oM g Agsieng El_%.”éﬂﬁ’ﬂ 7} A& ACE AmE
£ A|gto] T g3k 740]1:]— agx

O]E} A 0111\1“ e = 0130’* X‘%‘J—Xé Al °‘1“}’\1 z
o ztol w2 19 AH7]9| W3E FHstg o, ud o] 379 F
, @uhll(media)®] F52 1o wE 71AH Ho] n|X= 9T, A
b o] ZdF, compoundd] FFe} FAE, £ YL, W E
I} dup o] S|, At 9 &% 3 22 A2 A=Y
40 Y vAA =HEE efdt A7} Al o]ojx{of & Aot}

CONCLUSIONS

348 AEHtaet) o) Qntzio] B 3% Hxle] ¥HAL]
#3512 B A, HC AL 158, SC AL 258, 3D ABL 20
o] AL W) 71 % Ra g0l AL A5utdals]
£ olg4t #219) Qntzke Asto] Wasiths 22e Wt
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