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CaSO4 - 72 H20 + 1 2 H20 — CaSO04 - 2H20 + 3900 cal/g mol

| |

Plaster of Paris Water Gypsum
Guna pun o) el il Gl g g Apal) Clatiall ppead 4 sa Jelall 1
.(Sakaguchi & Powers 2011) oS 3smuse 5l s
lgailad (hangg duadl) (uaall haladi 2-4-1
ol Lpmand Tty Loy Talal dsad 1) Ul il 3 coiiad) Gl Ciist
:ANSI/ADA Specification No. 25 4S,.¥1 syl

ADA (1 25 diualsall iy Lgaslsd g duadd) ugad) Blasl coas (1) a8 Jgia

2-Hr selting 1-Hr compressive
expansion (%) strength’
Selling time

Type W/P ratio {min) Min Max (MPa) (psi)
I, Plaster,

impression 0 40-075 4+1 000 015 40 580
II. Plaster,

model 0.45-0.50 12+4 0.00 0.30 3.0 1300
lil. Dental

stone*® 0.28-0.30 12+4 0.00 0.20 20.7 3000
IV. Dental

stone, high|

strengths 0.22-0.24 124 0.00 0.10 34.5 5000
V. Dental stone,

high strength,

high expansion 0.18-0.22 12+4 0.10 0.30 48.3 7000

(Anusavice & Phillips, 2003)
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.(Type IV) High strength Dental Stone-4
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:Hydrocal Jlg agl-2

2125 Al Jdolay (2 gall alall) elall iy asa g Jariall cnt Cangaill 25 1) iy
COSEN Aaliae Lol g<ly st alyolly At gy Lola) i aslua

o_calcium sulfate el au) cua (e Wl Jaadll (e 23Ul g€l iy €
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.Dental Stone (ADA Spec No.25)
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(Sakaguchi & Powers 2011).Type IV, Type V



dehydration

by heat or
Mineral other means_ Plasters formulation) Model plaster
gypsum Lab plaster
Hydrocal > Dental stone
Densite > High-strength

dental stone
AL Balal) (e Alial) L) Blai¥) gy (3) ady Joi

talall) Jeldi 4-4-1

) Ayl Ayt o Talgy Y1 ATl ¢ Guall aleail) Jelis culyylas as <y
s (Henry Louis Le Chatelier) .ajdll SbesSl 1887 ale Lusl (5 leras

t b WS leayd Cua Jacobus Hendricus Van't HOffliay W s lgacs
daal 8 celall 40U Gl ST s lall ge Alal) Coial o gandlSI) Al S 750 e
iy tlen aaly iy 8 (S he A gl o) Jolaal) b ang Jeliil e L
aspndl&l) iyS 5 oLl DA SV 1S5 oY) oy Akl Chai o gandl<H
Gl o2gd niiy Jslaal g6 b ol LG STy LA D JB oLl Al
i€l ras Laigy ¢ Lally ST (Dissolve) Jat ailall Cana el Sl a0V
da)ls Caugiiy (Super Saturated) g lusy) 35 Wl Juais lelad) ST oLl 40l

apall Lo o155 55l s Aliag 3585 IS Ayy) sl QS8 Ty esbaall (3
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.(Sakaguchi .R. L & Powers .J.M, 2011)
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.(Rudd,Brown&Powell 1970) sause
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i los ] ibally AaL5l) aleadl aaad (8 dage Lanill o225 0.6, 2
sy 213 calail) ey gadall 3 2y 38 oLl (b e 138 WP G <y 13 JEl)
obeail] 23l iy Cusy 5 el

Dental Guse v Gus ol Plaster Lus (IS ¢)s zite S s il 038 Calias
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dadiiiall ye aihslly cadagil elad) e 38 ST Plaster  dl (sl zbay dia
Gsaase o £ 100 US o 3 (gt clilisall o Jal @l g saamiall - shadl <l 286SY) AL
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Alaid) ABKU Al aleddl Ao il Al Sl Ll 138 apag o)) V) cane Jalaill
il 11 Gl (aloa dayg o180 BBY oLl 138 e € e3a Ay Cun Guall e
(O’Brien _uall 548, 280 Glehall s3a Canmal cdpunal) AKN 3 Glaliay cile )
.2002)

CEAY @y ias ealind ) S el 3aSs lamey (e Al ¢ 1Y) Calias
bl o2 ulS WSy cAglall Caual o guuallSH i€ e g 158Y) 038 <l lly JIS
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aabaall Gusad) 1Y Jelall elos ziall ele ( (2) sl

(Ja) 3 s Lal Jeliil sle S (£100) Gunll g5
() ()
31-18 18.6 50-37 TN ENEN|
Plaster

13-9 18.6 32-28 nd) )
Type Il
5-1 18.6 24-19 Sle sl Gl
Type Vi el

.(Sakaguchi & Powers 2011)

toual) Gliialgag cbatl) Jo S 8 5 A%l Jajeal) 5-1

o Ly ) il e waally Sl JlbeS Jeli 1S Guall (bl Jelas o
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Jiy sraal o5t AN iy Kl oa Hahi = el Alialsa o Ly co L) 26U o S
lgale o i A = shanad) (g Tagge JSET daall G (g ST LT jaaal sl iy
i o dualal) Joail) depu (o i Lo oLl 480 o sl KU Ly € e a3l
.(Azer,Kerby,&Knobloch 2008)s Ll 43l ) ¢ L) ddias

iyl il 2-5-1
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tofiphy 5% e ol Jeli (A i Sl dele SSTghall day0 (S

A KU by, DA At i Janssll o Lall 8yha 2Ll e g il
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phall alay Las 4.5 s 45ie 20 dajn (8 elall A3l ) Ledsads oLl ddias
leail) Jelis 3hlal (g3 0)50 135435361 00 5y A0 die Laid | Janal) 138 ranay
claill (e 3y
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feh WS 3)hall

Aah 3L A Gpbaaiadl Guladl) cpda Aiass gld 2 37° ) 2 20° 00 3)hall by 2ic
4,377 d @ ppball saly dies Sl ¢ alaill () (el UL Jelil) deju b
cbeaill py A 3alys Jelil) deju allis oo cpilll Aiana olb 45

laaic Ay ghucie o Lall 46l 5 o L) Aghua culiy € D) 5l 45201 00° 3)ha sy 2ic g
.(Skagauchi & Powers 2011) caliaiy ()} (uaalls Jelés o doasy
thugPH 4da 09 cilig all il 3-5-1

Se gy cthit ual) Gl Jeldn e lual) el JleVIS cilg sl s
e dally LSl Aew b les dualoe A8 Aids 10 Cim ia ual) pallad
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Chai t o spndlS) i€ IS 4D it e bl Je i clygjall oda a5 Y
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5 Aagll daesill e dldadiu) e byl Gua e gl puall pailad )

«(Heshmati et.al 2002) L) aal) saaill ccalail) (o) ccaall ¢ U A gud)

Ciba g Jualiil] e 48y ¢(AlelSia 4ENS) SKIAY) daglia g bslasilly Jaliaat¥) daslia

aldll 25 3 Glid) Gl 485y dpmeall il By lgasen (ailadll o
: (3) Ay Jsaall daasally ADA Specification NO.25  d) el
Ll adal 4 ¥ Amantl Tad g Lgiliialga g dadd) (usad) Cilinal

(ADA Specification NO.25)

L) ) aaail) (Mpa)hbasl) i slic Jealitl) 5

Ll Ll Gela | ax (um)

Minimum Maximum

11 Jaadl 2.5- 0-0.15 4.0 8.0 75+ 8
bl s 5.0

[P + 0-0.30 9.0 — 758
AN 20%*

11 Jaadl + 0-0.20 20.0 - 50 +8
gl gl 20%

IV Jaall + 0-0.15 35.0 — 50 = 8
20%




ried) Gl
daglial) Mo

:V haadl)
ol ol 20%
gibj LJM‘ 0.30
el 2l

I+

0.16- 35.0 — 50 =8

38 e sS3 Gl (e %20 e i YT iy calaill ey & CDlEaY) *
FEIPW|
ralail) a3 1-6-1
Mo amiiall Gl o G ymsal) e el zhe v L JLaSOU Ty sl Je i+ i
s AHEAY] e paall dagrg cabealll ek Copm Balel) lea®h s 2l
.(Craig & Powers 2002)(_salie 35l «ul&id 5) )
rolaail) () (A 3% Jalgall 2-6-1

b Aty Bk D sl (a3 Sl (S

JEall Jaans nd Lgalily of Lgiaby Lol Alall Cauad o sl el € DML 5l -
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-(Anusavice & Phillips 2003)¢ Ll 48l o s\
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. 2011)
taluailly 5l Jalgall (any
ounll e Gl iy el dlee JaS3 ol 13 4l Cua (impurities quilgid)
Jelaall 8 aiaill o W Tase cliyial) oda Aalialy piadl) ol f (o Lall 508 iy <)
skl Lo iy 0 il A (e i ligiall sda oY gl muar
i) Je s S LS jrual 48kl Caal Cliyia aaa S LS :Fineness 4 gasil)
Do) b \ginsi (30 Ll ayhans T Lgindas cliall 038 ama s of Cus gyl
.(Anusavice & Phillips 2003)1.4;\ Oslill Giligh dae (pe e
sl byt Gl el 8 Ll A ) LIS :W/P Ratio (3 sauae/sle dpd
.(Sakaguchi & Powers 2011)Uaf Je il maay Jilly
Can eyl bl 8 Tiays depus z3all o LS cAigma 350 (yaia :MiXING g3al
lale ol Ty oLl aa 8ptlae (3smnnall (e vie Guaad) (e sl Annay (S
) BTy pas e alaat Lld 304l Jyshay apedl Zhall dais (Sl aaaldly S5
Lae ST ol culygs A ada o ygllll o3 caalant el oy LSy seaal iyl
.(Azer, Kerby & Knobloch 2008)laill & yus
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.(Von Fraunhofer & Spiers 1983)
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.(Craig & Powers 2002) Gumsg saalls ¢ (idhally Glue 3ol Jic 4, guaall
e Aia myyall 8 Lagay die JSE AL e Bl (b Clilall e AT g5 lia
i ¢ OaShsall Asall 038 (g caspuallSH i€ e DA JBY) o suallSl) ~ O
Al Il Jelall S i) Jary s )%28 < asigeall 2515 ca gl sl
Ll il 4l <0 Jelaall gyl jiiny 438 %28> AL 58I s Levie Ly
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Material WI/P Ratio (mL/G) Compressive Strength
(MPa)
Model Plaster 0.45 12.5
0.50 11.0
0.55 9.0
Dental Stone 0.27 31.0
0.30 20.5




0.50 10.5

High-Strength Dental 0.24 38.0
Stone
0.30 215
0.50 10.5

(Anusavice & Phillips 2003)
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Abstract

Introduction:

The Gypsum products is one of the most important materials in several
laboratory procedures and stages in making prosthesis. The surface
hardness of gypsum considered one of the most important physical
factors, which represents its abrasion resistance, as a result its
resistance to several laboratory procedures, such as carving, waxing,
etc. and this was the reason of the study to assess the surface
hardness of Gypsum samples to determine if they have enough
abrasion resistance to be used in dental laboratory field. Many
researches had studied the hardness of dental stone specially type 3
and type 4, but nobody tried to assess the hardness of type 1 or normal
Gypsum hardness, and nobody tried to enhance or to add any material
to this Gypsum product to improve its hardness to be able to be used in

several laboratorial prosthesis procedures.

Aim of the study:

The aim of this study was to investigate the effect of mixing normal
Gypsum with styrene acrylic copolymer, or painting its surface with
cyanoacrylate, on the surface hardness of this material, and comparison
with the hardness of same Gypsum with additives, and with dental stone

type 4.



Materials and Methods:

40 Gypsum block were made, divided in to 4 groups: dental stone type
4 (positive control group), normal Gypsum (negative control group),
normal Gypsum painted after sitting and drying with a layer of
cyanoacrylate, and a 4™ group of normal Gypsum mixed with styrene
acrylic 25% of the powder weight. The surface hardness was measured
using Vickers Hardness Tester after keeping the samples for 24 hours
to dry. The results were statistically analyzed with One Way ANOVA
test at a significance level of P> (.05. A Bonferroni Test was used to

make dual comparison of each two groups.

Results:

The dental stone type 4 has the highest hardness, (average 26.54
VHN), while normal gypsum mixed with styrene acrylic comes in the ond
place (average 17.18 VHN), 3" place was for normal gypsum painted
with cyanoacrylate (average 10.45 VHN), and the 4™ place was for
normal gypsum (average 5.99 VHN). And there was a statistically

significant difference between the Four groups.

Conclusion:

Adding styrene acrylic to the normal Gypsum increases its hardness
approximately 3 times, while painting it with a layer of cyanoacrylate
increases the hardness approximately twice, but the dental stone type 4
had the highest hardness. This means adding polymers to the normal
Gypsum remarkably enhanced its hardness but it (hardness) did not

reach the level of the dental stone type 4.






