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I NVESTMENT

MATLEKRIALS



] NTRODUCTION

thn the is to be rcProduccd in
an a“og a mould is made in a material which
will withstand the temperature at which these
allogs melts.

Thccfroccdurc of IS

calle the material used is the




| ostwax tcchniquc (T aggart, | 907)

A € crucible former

B € sprue

C < wax Pattcm

D € investment material

€ ring liner

(5 € thickness of investment at
the toP




Definition {(GF T -8}

|nvest: to surround, enchoP,or embedin an
investment material.

Invcs’cing . the process of covering or cnvcloping,
whol{!\g orin Part, an object such as a dcnturc, tOOtI‘I,
wax form, crown, etc. with a suitable investment

material before Proccssing, SO clcring, or casting




]dea] requisites of investment

Tiasili maniPulatcd and caPablc of rcProducing the

size, s ape and details recorded in the wax pattern.
Sufficient strcngth at room temperature

Stabilitg at high temperature and must not
dccomPose to give OEF gases that could damagc the

SUI"FBCC O{: 8"03.



|t should have sufficient setting, h%groscro[:ic,
O

thermal cxPansion to comPcnsate rthe s rinkagc
of cast metal on cooling.

[T ase of divestment

Should be incx]:)cnsivc



CLASSIFICATIONS



] According to ANSIADA sPcci{:ication

no -2 for casting investment for dental gold
a"oy encompasscs thrcc tchs omc
investments.

E«Ty pe-~ i
E«Ty Pe~2.
E«Tg Pc~§



TYFPE-|

When the casting shrinkagc IS compcnsatcd
bg the thermal cx]:)ansion of the investment.

(Jsed for inlags and crown.
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TYFPE-2

When the casting shrinkagc of the metal is
comPcnsatcd bg the hygroscopic cxPansion

of the investment }:79 immcrsing the

investment ring in water

Also used for inlags, on

Dath.

895 and Crown.
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TYFE-5

( Jsed in the construction of Partial dentures
with gold a"ogs.
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2 Depencﬁng on the mclting range of

a”oy and the tmae of binder
Ggpsum bonded- traditional t pe & used

for conventional casting of go d a“og inlags ,

onlags and FFD’s.
FhosPhatc bonded ~ dcsigncd Primarl}lj for

a"og to Producc co ing or framework for
metal ceramic 1prost esis and for some base

metal a"ogs, also for some press able
ceramics.

Silicate bonded- used for casting of K1 s

with base metal a"ogs.
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COMFOSITION

In gcneral, an investment is a mixture of 3
distinct types of materials.

o chractorg(é 5%-75%)

¢ Pinder(25%-45%)

C Othcr chemicals.(2%-15%)
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Refracto ry Material

( Jsua ly in the form of silicondioxide such as

Quartz, Tridimitc, or (_ristobalite or mixture
of these.

T hese are contained in all dental investment

weather for casting gold or high mclting Point
a"og.
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Pinder

Thcg are used to hold the other ingrcclicnts
togcthcr and to Providc rigidity.

5trengt]n of investment chcnds on the
amount of binder present.

E_X:
EIAlPha Caﬁc;,r hemi hgdratc (25-45%).
[] Fhosphatcs

] _:_:_thyl silicate
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Other chemicals

NaCI, Boric acid, K2504~, gra hite, Cu Powdcr
or Mgo are often added in smal quantitics to
modhcg various Phgsical Properties, such as boric
acid and chlorides enhances thermal cxPansion of
gypsum bonded investment.
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Cypsum-bonded

investment
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Ggpsum bonded investments
(below 1000°()

Comj:)osition:
05ilicais added as a rcﬁ'actory componentto

Providc rc{:ractory during hcatingof investment
and to rcgulate the thermal cxPansion.(j 5-75%)

O Binder Alpha (_asot hemi hgdrate.

0O Moditying agent: coloring agent and rcducing
agent ﬁ(c Cg/ Cu Powcler. he Producc non
oxidizing atmosl:)hcrc in the moulg when gold
auog is cast.

0 Additives: boric acid and Nacl to rcgu]atc
setting time and expansion, and to prevent
shrinkage of gypsum when heated above 300° ¢
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Some Propcr‘cics of investments

Eﬂ:cct of tcmPcraturc on rc{:ractory and binder.

T hermal cxPansion

E_mcf:cct of cooling of investment.

5ctting cx&ansion and hggroscopic cxpansion and

factors a ecting it.
Rolc of waterin hggroscopic cxPansion.

FPo rosity
Stora ge
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E_H:cct of temperature on
rc{:ractory and binder

lnvcstmcnt IS cxpcctcc} to cxrand therma"y to
comPcnsatc Partia" or tota lg forthe casting

shrinicagc of gold al oy during hcating.

GgPsum shrinks considcrablfj whenit is heated. Jf
Propcrmcorm of silica are emp ogcd in the investment
this contraction can be eliminated and changed to

an cxPansion.
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o

| our a”otrophic form of silica

Qua rtz
T ridimite
Cristobalitc

Fuscd c]u.arts.

—
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When these form of silica are heated ;a changc in
crysta"inc form occurs at transition tcmPeraturc
and thcg inwards

from a low form, alPl'xa formto a high form called
beta Form, and inversion to the lower alpha form
occurs on cooling in each case.
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O® ® Si

Fig. 38. Bond straightening at the inversion change from a to f quartz. \o
bonds are broken. (a) Atom centres below 573°C. (b) Atom centres above this

temperature
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I” Hect on binder

[t has been observed there is an cxPansion of the
investment from room temperature to 220 I,
bcgond 220 there will be contraction.

At elevated temperature, alPha form of silicais
converted to the beta form, and Providc some
additional cxl:)ansion.
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Thermal E_xpansion (1.0-1.5%)
Dil‘cctlg related to the Si

amount of 510 t
present and to tl:e L e
type of S0,

emplo e ( uartz vs.
crgstofi)alitg.

T he effectof S5i0O 5
will balance the
contraction of the

gypsum during hcating.

—
o

EXPANSION - ¢

T he maximum thermal
expansion is attained
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Factors to Control Thcrmal
ExPa nsion

T hinner mixed = less thermal expansion

T he sufficient amount of Sioz to prevent
any contraction cluring hcating can weaken
the investment.

O _hemical modifiers, e.g., sodium, potassium and
lithium chlorides, are added to eliminates the
contraction caused by the gypsum and increases
the exPansion without the presence of an
excessive amount of S5i(0,.
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1

—iner the size greater will be the cxPansion.

Tch of binder-
DA]Pha or Ecta’?
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Cooling of investment

As we have seen the conversion of alPha
form of silica to the beta form of silica and

the (CaS5o04 dihydrate to Anhgdrous
(CaSo04, both o;r! these changcs involves

some dimensional changes in the mould .
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5ctting exPansion and hggroscopic

cx]:)ansion

Sctting cxpansion is the linear cxPansion
which takes Placc during the normal 5ctting
of the investmentin air.

m 3groscopic setting cxPansion is the linear
cxPansion which takes Placc if the investment
is in contact with water from any source
during setting process.
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Setting ]ixpansiom
(ﬂormal VS. hggroscopic)

5 itial mi NORMAL SETTING EXPANSION - HYGROSCOPIC SETTING
tage ]: imnitial mix CONRITIONS VS, TIME CURVE CONDITIONS
Stage ” crgsta]s of di hgdrate are /‘i{"\_\ o
formed (' ), |j INITIAL MIX
O | t: wateraround the Particles is s
reduced bg the hgdration and the S A
Particlcs are drawn more closclg . - r INIDIAL _CRYSTAL !
togcthcr by the surface tension o

action of the water

O Kt hg&rated wateris rcP]accd
5tage ]H crgstals grow

] Lt: wateris decrcascd, Particlcs are
drawn togcther

O Kt:wateris reP}aced, crgstals grow
grcelg

Stage ]\/ and \/




Normal Sctting E_xpansion (0.3-0.4%)
Occurs from

0CaS0,1/21,0 2 Ca50,2H,0
A\ mixture of silica and gypsum hcmihydrate results
in setting exPansion greater than that of the

ggpsum alonc—:.
O T he silica Par’ciclcs Probablg interfere with the
intcrmcshing and intcrlockingo{: the crgstals as thcy

form. T he thrust of the crystals is outward during
growth, and thcg increase expansion. PTG

(Canbe rcgulatccl by retarders and acc



As the investment sets, it evcntua"y gains
sufficient strcngt]'\ to Producc a dimensional

changc in the wax Pattcrn as sctting cxPansion
occurs.

T he softer wax is more casily moved bg the
exPancling investment.

>select aPProPriatc material for a pattern
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Hggroscopic Setting ]ixpansion
Occurs when the

gypsum Product IS
a lowecl to set unc}cror

in contact with water

(_an be obtained from

O Waterimmersion
tcchnique

[] Watcr added

OWet ring liner
(areater magnitude than
the normal setting

expansion > 6 times)
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1

~actors to Contro] Norma] and

Hggroscopic Sctting Expansion

Composition
] FroPortional to the Sioz content
O he finerthe Particle size of the SiOZ, the

greater the hggroscopic cxPansion.

Water:Fowder Ratio
O Highcr W:F = less expansion
SPatulation
O|nsufficient sPatulation = decrease expansion

Shelflife of the investment

O0QOlderinvestment = lower expansion
36



T ime of |mmersion

DDe]aged immersion = decrease expansion

(_onfinement

Othe walls of the investment container, or the walls
of a wax Pattcm

\Water bath / Amount of Added \Nater

-—

[l

he magnituée of the cxpansion is in direct

Proportion to the amount of water added during

t

e setting Pcriocj until a maximum expansion

Ooccurs.
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Fig. 7-10. Comparison of expansion obtained from water-added
of hygroscopic investments.




| inear hggroscopic setting expamsion
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Amount of water added
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Rolc of added water

HSE is a continuation of normal sctting
expansion, bez of the immersion water
rcPlaccs the water of hgdration thus
Prcventing the confinement of growing
crgstals bg the surface tension of excess

water.
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Sto rage

Unc}er higl'\ relative humiditg the sctting time, HSE,
SE may be altered. Thcrc{:ore they should be

stored in air tiglﬂt or moisture Prooft container.

A" investment comPoscd of diff ingrcdicnts with
ditf spccimcic gravity and having tcndcncg forthese
components to separate as thcy settle, according
to their SG under normal vibration in lab.

a1



Fhosphat&-bondcd

investment
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Thc rapid growth in use of meta
hot Prcsscd ceramic Prosthcsis Fo

in an increased use of Phosphaté or silicate
bonded investments.

Thcg are used for metal ceramic prosthesis
using high melting go]d a"og and for base
metal a“ogs. (above than 1300° ()

I x: Ang, AgFt & NiCr.
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ComPosition

Fi“cr (rcfractory) = quartz or cristobalite or both
(80%)

Binder = magnesium oxide and acid Phosphatc

Liquid = colloidal silica suspcnsion
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Sctting R eactions:
ONHH,.POL+ MgO 2> NH.MglPO, +H,0O

O | he reactionis not simplc and changcd on
hcating.
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Sctting and | hermal ExPansion

]ncreascd expansion and
strength IS ogtaincd bg
adding a combination of
different silica Particle
size. (using a colloidal
silica solution instead of
watcr)

Modhcied bg

| altcring the liquicl:Powdcr
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Working and Sctting T ime

Markcc”g aH:cctcd by temPcraturc

O | he warmer the mix, the faster it sets.

lncrcascd mixing time and mixing cgicicncy resultin
a Faster set and a grcatcr rise in tcmpcrature.

In gcncral, the more efficient the mixing, the better
the casting in terms of smoothness and accuracy.

Mechanical mixing undervacuum s Prcmccrrcd.
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Otl‘TCl” FroPcrtics

]ncrcasing the sPccial ]iquid:watcr ratio used
for the mix markcdlg enhances casting
surface smoothness but can lcad to
oversized extracoronal castings.
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ADA 5Pcci{:ication No.42

Spcciﬁcs two types of Phosphate-bondcd
investments for a |035 [‘laving a solidus
temPcraturc above 1 OSOOC

DT}}PC |: For inlags, crowns, and otherfixed

restorations

DTch ll: For Partial dentures and other cast,
removable restorations

**(_an also be used with a"ogs having
casting temp. below 1080°(**
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Silica bonded investments

T hese investments materials are used for
casting a"ogs which have high casting

temPcraturc.

Thcg are used in the construction of the
high Fusing base metal Partial denture a“og.

This type of investment is losing PoPularitg
bez of more comflicated and time consuming
Proccdurcs involved.
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Compositio:’z

T hese investments are mixture of Powdcr

and liquid.

Fowder consists of refracto ry
silica in various forms, Plus Mg

Several |ic]uid5

53 rticles of
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CThe greatest friend of trn
time, her greafest enemy
prejudice, and her cons
companion bumility




