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The mechanical property investigation according to
the monomer weight ratio of the dental acrylic denture base resin
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[Abstract]

Purpose: This study is to provide basic data of the dental acrylic denture base resin in the mechanical property
difference investigation according to the monomer composition weight ratio of the acrylic denture base resin.

Methods: The monomer composition of the acrylic denture base resin and weight ratio makes the different
specimen. It measured the mechanical property with the specimens through Hardness Test, Tensile Test, Flexural
Test, Flexural Modulus, FT-IR Test.

Results: The control group Vertex was 18.4 Hv and the experimental group MED was 14.46~19.07Hv in the
hardness test. Vertex was 364N, MED-3 was lowest in the tensile strength test and the Head of a family cursor
declination was big. The result declination of the experimental specimens showed. Vertex and MED-2 was the
highestest in the flexural test and after coming MED-6, MED-5, MED-1, MED-3, MED-4. Vertex and MED-2, as
to a spectrum for 500~1800cm™ peak can show the excellent degree of polymerization in the FT-IR Test.

Conclusion: The ideal weight ratio of the monomer of the acrylic denture base resin of which the mechanical
property is the highestest was MMA 100g, EDGMA 5g, DMA 0.2g, of MED-2.

Key words : PMMA, MMA, Denture, Acrylic Resin, Flexural test
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TG A AJREA TEAF AR 1937 HE AL
|=7] AEskeIT 1946 o] % 2|1k ok g %19
S I = = A I N
(polymethymethacrylate, PMMA)7} AMEEQloH &
A A28 Y24 90% ol o] mEr et ad o] 1
B2} B 3592 950231 9lek(Peyton, 1975).
A g Y3} GRle) 244 dRkdor golup 2k

& o|FojAm TFA| o= HEHE2d Yol
MMA)E 3222 skl S5 A1Al (inhibitor)?! 3o
T 27=(hydroquinon)¥ 28F Hwetad o=
(glycol dimethacrylate)2} 22 7} A7} &= o] Sl

A 2L EYuEvE A elES SRR
skal 7HA Al (intiator) 24 M2 Y HL-AFO] = (benzoyl
peroxide) & A4 (pigment)7} A% 6E.Eh"}(Woefel
1971). 23 AR #le] FHE gheolrl E2vE
et g o] E(PMMA) = %ﬂ(poly)ﬂ a9 oE
(ethyl), FY(butyl), 7|et &4 wet=Zd o] E(alkyl
methacrylates) 6= Z3Hetal QlaL, &of @A &
Hol H7tEo] SRS Fo,
7R A Al (peroxide initiator)= A2AFo] FH7EE]o] QAL F
TRES- o] % Faxio] REo] 7% sirh L 9o A
24 Tho|H(dyed organic fibers), A @A (plasticizer), 7}
A (cross—linking agent) 5= 2Z2gHcHJohn &
Ronald, 2008).

ol d %19 §H 2> 4, ¥, 2 Ak ol &

eonz GoHol SR A AR FHE 915

Q%

[m

&g 5
TUE Atk B JAAE A7 7P 8] AL
£5= 85 A A (nhibitor)= 0.1% °©J8t F%2] 3}o]
T 2F)3=(hydroquinone)©]t},

vty oz ZFIFAA mhlbltor)ﬂ dij e d4&
7¥SHA] QFaL A & XY o Bieks BollE
55“/\]59—31 SEe= % EXA 7= BHEXAI7E &

_Q_

Hol H7Hech, o]zt ¥hg ZX A= A2k oFl(tertiary
amine), ATY A= (sulfinic acid), AT A= ¢
W g atetE £ d(sulfinic acid dimethyl-para—
toluidine)¥ fstolEE ATt EF (N, N-

288 _cHgt X1zt 712 kg R|

dihydroxyethyl-para—toluidine)o|t}, IEA} A==
7EA o ® o] F579 pAI EHET} 7hssh, Tk
ok Aot o] delo] 7hgstel A1d 52 Helo) A7t &
02 A5 FIAZE 4 Ut (Huang, Guang—Chun,

2009).

019} ol theFet Ao R 231 1§ R4t ot 2
2 o] QtarekE et W, 84 A4, A
59} A7) A, IFEHA QA Al A, ARk
2] 7HAE Folth, X3g x4 o= Ee] Rl
w5 2 v AR R Aol A& 427t &
ojgt AHle 7Y TR o2 s W VA s 7HA]
AL Qleh A THg- oA ok g e HRlo] we 71A A 7
T oo 2402 AR G52 Folv Ak BEl
A](Crown Bridge)et @2] At]7] ofef wete AlalE
AT T4, I8 B B+, WHAYE £

5o TAsh= Ao TR Q
1981).

Aakg of=YY AA o4 7)AR HAS 24
7] ¥13l ANSI/American Dental Association
Specification(ADA) 74 No.1294= 584 x= Ad
(Flexural Strength Test) 65vn O, H37AlI¢ A3
(Flexural Modulus) 2000 ©]4S {5k Qlch &
Aol o E e 7l Ao dFA AHE FEH
of W 714 A=e| AolE 2ARSI] A4 A=
7122 w2 A5 stalA} sl

ATHBeyli & Fraunhofer,

-

2 Aol A" AFAEE Table 1042 2]
Polymer® A & 2 v & W g 2 E ¢ o] E
(polymethymethacrylate, PMMA) aldrich 2JAHA|
(USA), BAFRF Mw 350,000 ARESHAIL, ZAIAIQL Wl
2 HEALo|E(benzoyl peroxide)+= aldrich 3AMA|
(USA) 100%5 AH&3I3ATE 771% H7H= Aerosil 2
Al R=7200(evonik)e AR5+, Monomer?! HE



HEfZE o] E(MMA)=

A g A ok 2 H DA Sl ol e 7| AH HE

aldrich SJARAI(USA)eE ol Edll Al glo] ARgaFAT. oftl £XA| (N,N-dimethyl

28 Z Yy e add o] E (ethyleneglycol aniline, DMA), (N,N—dimethyl—p—toluidinr, DMT)*=
dimethacrylate, EGDMA)+= aldrich 3JAM|(USA)Z 4 aldrich AAI(USA)E AA] glo] A-&-3t3ch.

Table 1. The materials for experiments composition

Pelymer Cempany Ceuntry Menemer Cempany Ceuntry
PMMA aldrich USA MMA aldrich USA
BPO aldrich USA EGDMA aldrich USA
R-7200 Aerosil Germany DMA, DMT aldrich USA
2) AR 2g?l PRB—4Z& 330t A4 ©&FAl= (Table 3)9
(Table D] AAARE AlES AAstAdtt. AlES MED-1914 MED- 677%] 2.5:1 THEH = 47} g7l
ISO 4049 70l we} HE2Y 5% E=5 0|85t = SEohL AYsiRiet, 7 =T Aol wket 4
Q] VertexAl#(Netherlands)¥ A<t AlHS A EAY 2 WA, Qe A 2 3, 5 43
ZFsoiet, AT 9 Al (Table 29 #'8 5% N F 63715 AlAskTh, oA Az S 3
Ao F4wl PMMA 100gel 71 s34 Aozt & Addt & Aol ¥al 65~75C7HA| A8 714
R-7200, 7AAIAIl Wiz ¥ A= (benzoyl 5 IAX~1AIRE 30 F<¢F F-A1A171aL 100COllAl 30+
peroxide, BPO)E H7Is513l< o, R-7200 0.5g} BPO 7F #FQ = A S FEstaL Ant & ARkl

Table 2. Materials and their composition used in this polymer

(Unit: @)
Materials PRB-1 PRB-2 PRB-3 PRB-4 PRB-5
PMMA 100 100 100 100 100
R-7200 1 1 1 0.5 15
BPO 1 2 3 2 2
Total(wt%) 102 103 104 102.5 103.5
Table 3. Materials and their composition used in this monomer
(Unit: g)
Materials Vertex MED-1 MED-2 MED-3 MED—-4 MED-5 MED—6
MMA 100 100 100 100 100 100
EGDMA 3 5 3 3 3 3
DMA 0.2 0.2 0.1 0.4 0 0
DMT 0 0 0 0 0.1 0.2
Total(wt%) Vertex 103.2 105.2 103.2 1034 103.1 103.2

3) 7IHH =d =8

7}, HAAH A S (Hardness Test): O|AHESA7

ALg319.00 A8 242 Load: 1.961 N, Time: 1052
2 Group @ 371 Al H{n=3)< 54 =43}t

(Micro Hardness Tester, Shimadzu, Tokyo, Japan)& L, QAT A (Tensile Strength Test): AAEE
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(Instron 3366, USA)& Ar&3dto] Ald 22
Crosshead speed: 0.5mm/min 0.2 A&}t

ot Z374% A¥ (Flexural Strength Test): Q1AE
E(Instron 3343, USA)E AHEstG o™ AJd 242
Crosshead speed: 1.0mm/min®=2 ISO 404974 25mm
X2mX 2m O &2 AlEE AZbste] Agsiint 25
AFL

T o ——

(Flexural Strength (MPa): I

=374 (Flexural Modulus (GPa): E = : ‘i:!; ® 10°*

2 Faoltt,

gt o AEFEAH(FT-IR Test): “BRUKER’
ALPHA-P &9 tjo]ol2E ATR typel & Z 2|4
glo] FT-IR7]7](FT/IR-5300, JASCO co. Japan)oll Al
wave number 4000~500cm 2] H {4 SA s} L}

i
iy

A8 Ak Fig, 1~6)2.2 Yelydct Fig, D
> 78‘5“?%‘, Fig. O+ A= Ad Aol (Fig,

FE A9 Avtold (Fig, H& ZFIATE Y
Ef i}, (Fig. 5, 6)> ALJARFEA | o3t A
Aitolrt,

Fig. DO FA=Ag Ayk= Vertex?l 18.4 Hy ©]al,
MED+= 14.46~19.07 Hvol3lth, 7Md w2 Aee
MED-4°0]%{3, MED-3, MED-6, MED—-2 <=°]%]t},
Fig. 29 A= A2 Vertex”} 364No| i MED-
30] 1612 7V AFT MED-4%, MED-5%, MED-1

1705 [ ] ir,
II
II | | | | | |
1)
Wetea-l MED-L MED?  MEDR] WED FAT i
SosciEninE

Hardnms Tass| Hy]

Fig. 1. Hardness test for specimens
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Fig. 2. Tensile Strength test for specimens
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Fig. 3. Flexural Strength test for specimens
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Fig. 4. Flexural Modulus test for specimens

Fig, O FFH L= Vertexwt 85w} MED-2+-°]
86WmOE 7} 29kT. MED—632 67um, MED-52 65,
MED-1<* 5%, MED-3w* 5Inp, MED—4<- 48um <=2
2 Uet Fig. 99 3415 Vertex 7} 2. 7a0] 3
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A2 A} ok I DA SFol whE 71AA 4R

7} 9lleu MED-3, 4, 5, 6& 0.97~1.56 LrER o] SolA et A3 YER S MED-2 AlES 29|
ASHZE HARZE A LR AEFESE A (Fig. 6)9] MED-2 AJH-&

Fig. 5, 6,9 HYALFEAHFT-IR) AF At 500~1800cm™ AfololA] AHMEH o7 243 23S
ol 79| FAAEE WAstaLA} &kt 57] & eI o2 59| B (CHe=CH2) | & W=
U WS FEste] Al FREEE AX (802~817em )7} Hh-g-ofl &Jsf B o] Hepkgo] 23y
A AL (Fig, 509 Vertexwit AEAIY, 2370 EAE = Aoz selx Q)

RE [ | | k3o @ EET- @ o e —
ik R & FeEB § Bi 7 ERccapipacisn
A W Fe- ] Pome] - v xf L1 o] L]

"B O 1

Fig. 5. FT-IR spectrum of specimen After Polymerization on vertex—1
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Fig. 6. FT-IR spectrum of specimen After Polymerization on MED—2
V. 1o =t W& El=E | 0] E (polymethymethacrylate, PMMA),
ZZ

Wz LAk | E(benzoyl peroxide)Qt Hl=mol HWE

2 Aol X2 YA AmE = AREE= of
298 A (Peyton, 1975; Woefel, 1971; John &
Ronald, 2008; Huang, 2009)2] Z&|H AdEoz Zi]

HElZE Y o] E(Methyl methacrylate), ol@d=el&
v elZ g o] E(ethyleneglycol dimethacrylate,
EGDMA), o}l ZZIA|(N,N-dimethyl aniline, DMA),
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(N,N-dimethyl-p—toluidine, DMT)%] &&H|E 2&]st

of 7|AA gAo] el 21 2t st
O -8 o=y #7219 Uvtd QAR AFret

LH:rLAg’ oed;@l HXI x%i}Eg]. 7] e} ;(-]/\4’ §].6‘LX4 o]-;g]

, 4, 05%1“ 4 AR £+t
o] YQ1(Beyli & Fraunhofer, 1981)2.2 2|4} 1 -
O e F7F A A Rstol| ot A4 429
FAro] 941E7] wjEolth(Keum, 2013 Park, 2013:
Lee, 2012: Roh, 2002; Kang, 2001; Kim, 2001; Suh,
2001; Lee, 1996).
ANSI/American Dental
Specification(ADA) 74 No.120f| 2|3t 2Jx|i1E2}e] 9
TARRS 447 (Flexural Strength) 2|4 60w, =2
A< (Flexural modulus) 4 1.5em, Residual

%
& W A}ﬂi ‘ﬂ?z} %4
Ly
o

Association

methacrylate monomer(% mass fraction) Z|tf 4.5,
water sorption(ug/m) 2|t} 32, Solubility in water(ug/mr)
2|t 8,001k & AtollA ol I JRte] T
A Sulol WE 7AA Ad SHS Al F=AE
(Hardness test) EAL *‘Q(Flexural Strength Test),
=441 o= AT,

OE*W‘ 75‘545 ozl Vertex7} 18.4 Hvo|%lar Al
2 MED-1~6-2 14.46, 17.05, 18.75, 19.07,
16.87, 17.11 Hv2 MED-12 A|9Jgt RE AJHL |78
Aol 8FE= HEE B 2501 Qi) Figure
39 AT AH-S 2] Vertex7} 364N0| L A E
¢l MED-3¢] 1612 7} 29fal MED-4+%, MED-5
o, MED-1%%, MED-2%, MED-6+-2] <=A&2 AJ#H7t
A2z} 34 yepgth MED-67- 421 N2 71 &=
A veb e, 257 ddolis el Vertexwt
85\mTF MED—27 86mC.5 714 %9k, MED-6 67,
MED-5% 65me ZI74=7t Agstglott MED-12
59r, MED-3 51ur, MED-43 48 Z 74w 7} oF
g Ao s UEht

AT E 2] Vertexwtd AEl MED-3w
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Ag=7F Agstg o, MED-3+, 57-0] S2U3HA| 1.56m,
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78 A2 222 Vertexet A9l MED-2 ©]%}
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A& ANt F Al Aol AR BASE At 500
~1800cm™ Afo]o] ABEZ o 1% o3 189 H
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THHORE B AN 7P o5t 71AH JAE o
Bl 22 PMMA 100gell #71& A7 R-7200 0.5g
1} 7RAIA] BPO 231 E2]# o] MMA 100g EDGMA 5g
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