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TABLE 2-1 Range of Linear Thermal

Coefficient of Expansion of Dental Materials
in the Temperature Range of 20° to 50°C

Material Coefficient (x10%/°C)
Human teeth 8-15
Ceramics 8-14

Glass ionomer base 10-11

Gold alloys 12-15

Dental amalgam 22-28
Composites 25-68

Unfilled acrylics and sealants 70-100

Inlay wax 300-1000

bl wijls Vb ()l conliln; a5 golyo v/

it Loy 5 LS sl (0>
Colae lils sl Salae )l colas slgs
a3l LSl s 5 byl 4y cos (VL (51~
ey S b gl jl (isu o (els s (e
S9dien ol Wb LT L LT asle 5309

B9 b oled Ol poss 4 Ld}& Slass oyls 4l

| #
Ol Sl lin 09000 Ol (el 2> Ly Jg-bo
ol sole () B0 saied (yLidd (5 yegiw¥l oole So

2,18 6 5,lais (g pSeslasl adl g cwl oole lon

A2 0 (59, L) mbes Ol sy las lae yo
Shs sla bzl 5 olge jo ol ol sy el a s
Slys 5y bl Yy ans 45 _ylowl 51 g o
Ol 4 d e LaSs s slacdly 5 (o
S an Wlg co 45 gl ad aiie by b
g yxine YIS g prey JmolBas o e Sl
S5l les oy Sl a5l L
duslie gl p 0,5 awlbxe Los g0 o 00le S Jobo
T 2 g O = VWS [P L
5 Sl wole S ot Sl bl e o v
oo rolplas o) glilas as cowl Jobb ol

AR o (G5, 08l Job Jlasly o 0
r:Lo.’ B ools sS_J 6‘)_: k5_:)l),> .Iol_m_._" u_x)..o
Slale ;o LIE 5 cns LS mlos slaosgaze
il bLas 5l —an 0 ol anlBl L ss e
oy gl 4 s bl oo Vs ane ol o
o Ay g plais (Sl bl o po (Lo ok
i b aw Cujemels 5 pBILT 5o Jlite (6ly 0 ls cronl
Ohs il cba U gy L8 a Bl glayacdy jo g il
5 pg— S U pgd SO Saal s (gl a0 ]
el 5l i byl L35 S sl o 50 4o

Ol 3l i ) e )5 68 jm S S il ol



| 4190 polsn

v I

Sl 4S5 (omle) 0 S (o )18 g SIS, o
kles Jodowe 40999 sl 0lal S @ (Sl 9
S5, Olge 4 o Lajldl 5l as oy iegll ol
w3555 sl ol Jmled 09 oo oaliil s
Moo Lel ( ety VY (59,5501 Joaili) ol Jgrlme
Jeeily) o)l Pl an 0g,5 sl Sz ol
 las Slaule O-F JSL8) CVFS gog,S)
S liie i g WS (o0 Jroe g 1S plgie
ol o2 L o 90 (g Sl (S0
emdly B s e (S 28U LS il e
ool LJE 5800 Jlogs 5 0o ol s VIFR
ol €989 5l s T olr sl 0S o0 ST, s
S oo ooliiwl (g yorly CBge sla 4S5, I S
(033,255 N, (s (S Sl bl oS
29be e 5 93 (g el (pline Ll 5l (L 5
K SlllS Shayg) i1 o aisl 5sSUsS el )
A yd 9 A4S (o0 Jolore d 05,5 £,-0 OIS
Do oo Sl g e Cigis Leo 518 ]
2 b ST o oo T 531 0wl oo ol 0!
13 gl o s s g sl 5o oyl asile g5
e S iz sl i o olis o lile
SlE e (U3905) 59095 (il n ogdbe 35 Sl
2l Slae 13 39290 SLS §  oliends adam 5 o
ASILT (Yl oy any il 3 Sl s lm b
ol 10 vz slaw IS 5 leaalgw L Slads
Ky et 9 b Sls a5 b oe STy 0l
b (2 3 (ol o o e s 590y plSIL]
Sybin AL 33 il lse

el oo o Bl Pl (35,5)F0y55 v

13 eolms o Blils o STy S iyl

Sk ST s b g (g sl Dl a8 g0l 4
g oo Olge 1l (mles SISl azgie 1ol S
Juisl sl )l Ol 4 ()l calas )
Gl ) JE e s s g ol 0 o0liti ol &), >

(Y=Y Jgoz) coul bl )| 5 e S
bl 8Ll 5 3o (sLajlT Ly aslio o zle 5 Lise
YR T TN S (F [P BRECENE R W G
(Sl abe S el ples (e
Sloslawl Jds awl plais Ll 4 ool o P
Gros sbooyi> 0 ()l Gale Glye 4o low o0
ard ()l sl Sogle iz e aS coul
G5 5 el o 5 S350 Y S Lol e
4 Glomw S0 5l Sl 150 0 oo palp oL 6l
Slopee i 055 o3l (5318 oo 5 25 53 e Olye
ol S lu b elin (5l bl (o5elS
b ol bl Loy g Lajia)ly asls
el S35 08 s Lyl 51z, IS 4y ol Lol s o

s o5 Sl sl gale fleie 4 aS

TABLE 2-2 Thermal Conductivity of Dental
Materials

Thermal conductivity
Material (cal/sec/cm?[°C/cm])
Unfilled acrylics 0.0005
Zinc oxide—eugenol cement 0.0011
Human dentin 0.0015
Human enamel 0.0022
Composites 0.0025
Ceramic 0.0025
Zinc phosphate cement 0.0028
Dental amalgam 0.055
Gold alloys 0.710
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Temporary aluminum
alloy crown

Gold alloy crown

FIG 2-1 Diagrammatic sketch of opposing teeth with a gold
crown and a temporary aluminum alloy crown indicating how

galvanism can occur.
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FIG 2-2 Good wetting of a solid by a liquid with a low contact
angle (left); poor wetting by a liquid on a solid forming a high
contact angle (right).
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Stress—Strain Testing of Materials

- Ultimate Fracture __
_--7  Strength ..
= ; T By

Yiald S.tre.ng"ﬂ\ ‘

| Proportional
Axial Force Applied

i
r ¢ Limit
He

I

7=~ Defined permanent elongation is reached

"™~ Irreversible elgonation begins

Stress (force/unit area)

Strain (no units of measurement)

FIG 2-5 Stress—strain curve in tension for dental gold alloy
with fracture point at asterisk (*).

FAG 2-3 Crosssectional model of a tooth under distributed
force (A) and concentrated force (B).

Elongation

Deformation of Dental Materials

-
: 3 g
) ‘f@“é& g ’é‘% %'f%% Bending
e :
) s Solid
o, I
w “a
Shrinkage

Tersion
Shear
e

FIG 2-4 Schematic representation of tensile, compressive,
shear, twisting, and bending forces and their corresponding
deformations.

TABLE 2-3 Relationship of Force, Area,

and Stress

Force (N) Area (mm?) Stress (MPa)
111 645 0.1724
111 64.5 1.724

111 6.45 17.24

111 0.645 1724

111 0.0645 1724.0
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TABLE 2-5 Yield Strength of Selected

Dental Materials

Material Yield strength (MPa)
Unfilled acrylics 43-55*
Composites 138-172*%
Human dentin 165*

Gold alloys 207-620"
Human enamel 344+

"Yield strength in compression.
"Yield strength in tension.

TABLE 2-4 Elastic Moduli of Selected
Dental Materials

Elastic modulus
Material (GPa)*
Silicone impression material 0.00015-0.001
Unfilled acrylic 28
Zinc oxide-eugenol cement 28
Adhesive resin layer 3548
Zinc polyacrylate cement 39
Glass ionomer cement 5
Low-viscosity resin 58
Hybrid layer {compositeftooth) 8.0-90
Human dentin partially demineralized 13.0
Zinc phosphate cement 13.8
Composite 16.6
Human dentin 11215
Dental amalgam 276
Human enamel 90.0
Gold alloy 96.6
"1 GPa= 1000 MPa.
@3&?‘ Jgue

s |y esle S (shms e StV Jgue
i Ly S Lol (F-F Jsaz) ams e
sle o ST .aus zle oogame ,o Slawd S
S5 B ol g i pdy Sllasil )l L8 036
05 Lt S 5 iy Bl sSel o

sl 5l Sl Jgae by yuolie 4 lao

e:\lm:\e&;ﬁ.‘.djéjﬁu‘}”n

s ol JS s 5l

SVl sl S g0 dn ;K 00l ] yo aS
U 2 PR K- I B Y PRV OW) ISR WL N R B
208 g0 5l adgl el s o il 09l i 5,0

poolie cpl 5l YL s al yo Slee cadls JSCE s



Y Juad

asbasb o o 5l S L Sl  plen s
it ae 5l eslil Uy L 5 col gloan
b Lel (YWl e YF 51 i) 98 o0 (5 =S 0l
Sl Ll s gl slipe 5 Lo jopels s
Ly ).39_...»‘_,’4.1 6)_50)‘.).:‘ ﬂf”‘"""st)"‘j) =) Sl
ledu}u u_:‘ RGN P .))3—‘)_5 J&Mb&o Yoo
glzle daway Job o Kol Jsle jLasl
;).:5_..4‘5;6 u’_.wb 00

SS9 g Jgbo il 38

Sl JBeole S aS IS s eV
ua)_’.a B oolo 45 L_s_:)}«a 3 ‘.)5_.';3 J_w "\-“9’6‘
D9 oo 0wl L;o)_m.e

oole S (percent elongation) Job iol38l oo,
738) (el 020 b leS e ) Sk aasd o
Slwlbre 05 dwle Voo jo (axly Job o SIS
979 = (53l 03,28 (L 50 Slye s (st
S5l

bl i A (Fo,88 5 o b iltlao s
5 ductility) Swisi pw L olsSls &lym
Ss 90 oplaxiwa (malleability) . ly 5 25>
ot 1y (Seradly JS8 55 U i liee
3 Sl B aslgi e oole S S wes oo
LT aS aas o litd cowd § opl an g amo Lid 045
Mo LTl ylge a s Ly ol 00isSis o0le
ter 8 5 s 4l b A T L
Se Oy a5 09l ISh ol CnSKS I S

TABLE 2-6 Ultimate Strength of Selected
Dental Materials

Tensile strength  Compressive

Material (MPa) strength (MPa)

Human 10 400
enamel

Unfilled 28 97
acrylics

Composites 34-62 200-345

Ceramic 40 150
(feldspathic)

Dental 48-69 310-483
amalgam

Human dentin 98 297

Gold alloys 414-828 -
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FIG 2-6 Stress—strain curves illustrating the areas that give a
measure of the resilience (A) and toughness (B).
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FIG 2-7 Stress-strain curves for composite (material A) and
unfilled acrylic (material B). The two materials have approxi-
mately the same resilience, but material B is considerably

tougher.
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FIG 2-8 Knoop hardness indentations in dentin and cemen-
tum. Longer indentations are in cementum, indicating lower
hardness than for dentin.
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TABLE 3-1 Examples of Office and Prescription Fluoride Treatments

Fluoride Delivery System  Type Concentration  Product Manufacturer
Acidulated phosphate- Office-use 1.23% ALLSolutions Fluoride DENTSPLY Professional (York,
Tluoride foam Foam PA)
Sodium fluoride Office-use 20% Oral-8 Neutra-Foam Oral-B (South Boston, MA)
foam
Home-use 0.2% PreviDent Rinse Colgate Professional (Canton,
rinse MA)
Stannous fluorde Home-use gel 0.4% Perfact Choica Challenge Products (Louisville,
co)
TABLE 3-2 Characteristics of Different ¥ ooolawl asbp ow y L 4 g aze oV
Types of Fluoride Treatments 7 d ' o
Acidulated Ll gl adBo N asly Gl s sladids
phosphate- Sodium Stannous _ ) . . o
Characteristic _fluoride fiuoride __fluoride S gy 281 53 el pa 07 (5l iy
Form acidity Gel, rinse, Gel, rinse,  Gel, rinse _ . " Sl
pH) foam foam Acidic 20 S dm E585 5 3l 5 st slaplais o
Acidic Neutral _ ) )
Can etch Yes No Yes S gy Sl ;550 o5l slayleys
restorations . _
Can stain No No Yes o (MISSING) lass fyols s 5l e Fawg)
restorations
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