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INTRODUCTION

DNT 404: Metallic Prosthodontics 1 is a basic ceumich is designed
for students with no previous knowledge of metabippliances in
Dental Technology. It is a three- credit unit ceumshich is broken
down into five modules and twenty-one study units.

Metallic prosthodontics deals with the use of nietalrtificial devices

to replace lost or missing teeth and associated gawintra oral

structures. This is the introductory stage of ystmdy in metallic

prosthodontics. Therefore, this course tells yowatwlgpe of metals or
alloys can be used in the mouth, the propertiesioh alloys, the design
and construction of metallic appliances as welltlzes principles of

supporting units for partial dentures.

This course guide therefore, help you to know whatcourse DNT 404
is all about, the type of materials to be used,twioa are expected to
know in each unit and how to work through the ceumsaterial. It

suggests the general guidelines and also emphasisided for self-
assessment and tutor marked assignment. Therdsaréutorial classes
that are linked to this course and students arewgaged to attend.

WHAT YOU ARE TO LEARN IN THIS COURSE

The course content consist of a unit of the cogrtgde which tell you
briefly what the course is about, what course neteryou need and
how to work with such materials. It also gives yamme guideline for
the time you are expected to spend on each umitdar to complete it
successfully.

It guides you concerning your tutor-marked assigmnvehich will be
placed in the assignment file. Regular tutorialssés related to the
course will be conducted and it is advisable fou yo attend these
sessions. It is expected that the course will peepau for challenges
you are likely to meet in the field of Dental Teckogy.

COURSE AIM

This course aims to introduce you to metallic grodbntics in general.
The general overview and other knowledge in thisse will equip you
with the necessary skill to excel in your examioatand practical work.

COURSE OBJECTIVES

Note that each unit has specific objectives. Yoousth read them
carefully before going through the unit. You maynivéo refer to them
during your study to check on your progress. Yoousth also look at the
unit objectives after completing a unit.
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However, below are the overall objectives of thosirse. At the end of
this course, you should be able to:

. Identify the metals and alloys suitable for the stouction of
metallic prostheses.

o State the chemical, thermal and mechanical pragzedi metallic
materials

o Know how to design and fabricate different metallic
prosthodontics appliances.

. Explain the principles of supporting units such as
Onlays,Rests,Clasps and bars.

o Discuss methods of investing, heating and castiethitic
prostheses.

o Undertake rough finishing, fine finishing and pbiisg processes

. Describe the procedure for fitting the appliancepatient.

WORKING THROUGH THISCOURSE

To complete this course you are expected to reald s@ady unit, read
the textbooks and other materials which may be ideav by the
National Open University of Nigeria. Each unit cains self-assessment
exercises. In the course you would be requiredibongt assignment for
assessment. At the end of the course there is &ramination. The
course should take about 15 weeks to complete.

Listed below are the components of the course, whathave to do and
how to allocate your time to each unit, in orderctomplete the course
successfully and timely.

The course demands that you should spend goodttimead and my
advice for you is that you should endeavour tonaktautorial session
where you will have the opportunity of comparingotwhedge with
colleagues.

COURSE MATERIALS
The main components of the course are:

The course guide

Study units

References / Further readings
Assignments

Presentation schedule

ahwpE
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STUDY UNITS

This course consists of twenty-one units in fivedoles as follows:

Module 1

Unit 1
Unit 2
Unit 3
Unit 4

Module 2

Unit 1
Unit 2
Unit 3
Unit 4

Materials for the Construction of Metallic
Appliances

Brief Description of the Structure of Metand Alloys
Gold Alloys

Cobalt-Chromium Alloys

Swaged Stainless Steel

Properties of Metallic Materials for
Prosthodontics Appliances

Corrosion Resistance and Tarnishing

Thermal Conductivity, Malleability and Duldiy
Impact Strength and Fatigue Strength

Heat Treatment, Work Hardening and Stresseal

Module3 Design and Construction of Metallic

Unit 1
Unit 2
Unit 3
Unit 4
Unit 5

Module4

Unit 1
Unit 2
Unit 3

Module5

Unit 1
Unit 2
Unit 3
Unit 4
Unit 5

vi

Prosthodontics Appliance

Duplication of Model Using Refractory Maitar
Design of Skeletal Plates

Types and Design of Clasps

Metallic Mainframes (Plates)

Combination of Metallic and non-Metallic Btarre
Base Materials

Principles of Supporting Unitsfor Partial Denture

Onlays
Rests and Hooks
Continuous Clasp and Bars

General Pattern of |nvestment Procedures

Investing, Wax-Elimination and Heat-soakin
Casting in various Types of casting Mackine
Finishing

Soft(Resilient) Lining Practice

Fitting the Appliance on Patient
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RECOMMENDED TEXTS
These texts will be of immense benefit to this seur

Combe, E.C. (1981). Notes on Dental Materials. @th). Churchill
Livingstone.

Kamal, A. et al. (1981).Restorative Dental Materials. Michigan:
University of Michigan Press.

Richard, W.et al. (1980)Dental Technology Theory and Practice. St
Louis: C. V. Mosby Co.

Shaw, F.G. & Scott, D.C. (1968)Practical Exercises in Dental
Mechanics. (3rd ed.). London:Dental Technician Ltd.

ASSIGNMENT FILE

The assignment file will be given to you in due & In this file, you
will find all the details of the work you must sulirto your tutor for
marking. The marks you obtain for these assignmeiltgount towards
the final mark for the course. Altogether, there @i Tutor- Marked
Assignments (TMAS) for this course.

PRESENTATION SCHEDULE

Your course materials have important dates foreghdy and timely
completion and submission of your TMAs and attegdurtorials. You
are expected to submit all your assignments bystipeilated time and
date and guard against falling behind in your work.

ASSESSMENT

There are three parts to the course assessmerthese include self-
assessment exercises, Tutor marked Assessmentsthandvritten
examination or end of course examination. It isigaible that you do all
the exercises. In tackling the assignments, youeapected to use the
information, knowledge and techniques gatheredndutihe course. The
assignments must be submitted to your facilitaborférmal assessment
in line with the deadlines stated in the preseomatschedule and
assignment file. The work you submit to your tutmr assessment will
count for 30% of your total course work. At the arfcthe course you
will need to sit for a final end of course examioatof about three
hours duration. This examination will count for 7@¥your total course
mark.

Vii
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TUTOR- MARKED ASSIGNMENT (TMA)

The TMAs is a continuous component of your coutseccount for
30% of the total score. You will be given four (8MAs to answer.
Three of these must be answered before you arevedldo sit for the
end of course examination. The TMAs would be git@ryou by your
facilitator and returned after you have done tregasnent. Assignment
questions for the units in this course are conthinghe assignment file.
You will be able to complete your assignment frdra information and
material contained in your reading, referencessindy units. However,
it is desirable in all degree level of educationdeEmonstrate that you
have read and researched more into your refererigeh will give you
a wider view point of the subject.

Make sure that each assignment reaches your &oiliobn or before the
deadline given in the presentation schedule angjrasent file. If for
any reason you cannot complete your work on tinmentact your
facilitator before the assignment is due to disahgspossibility of an
extension. Extension will not be granted after dne date unless there
are exceptional circumstances.

FINAL EXAMINATION AND GRADING

The end of course examination for Metallic Prostidgts 1 will be for
about 3 hours and it has a value of 70% of thd taiarse work. The
examination will consist of questions, which wiflect the type of self-
testing, practice exercise and tutor-marked asségrmnproblems you
have previously encountered. All area of the countlebe assessed.

Use the time between finishing the last unit anting for the
examination to revise the whole course. You might fit useful to
review your self-test, TMAs and comments on thenfotge the
examination. The end of course examination covemgmation from all
parts of the course.

COURSE MARKING SCHEME

The following table includes the course markingesuoh.

Tablel Course Marking Scheme
Assessment Marks
TMAS 30%
Final Examination 70%
Total 100%

viii
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Four assignments, out of which the best three nairk9% each will be
selected

End of course examination is 70% of overall courseks and Total is
100% of course materials.

COURSE OVERVIEW

This table indicates the units, the number of waeksiired to complete
them and the assignments.

Table 2:Course Organizer

Unit Title of Work Weeks Assessment
Activity | (End of Unit)
Course Guide Week 1
Module 1 | Materialsfor the
construction of metallic
appliances
Unit 1 Brief Description of the | Week 1 | Assignment 1
structure of metals and
alloys
Unit 2 Gold Alloys Week 2 | Assignment
Unit 3 Cobalt-Chromium Alloys | Week 2| Assignment|3
Unit 4 Swaged Stainless Steel Week B Assignment 4
Module2 | Propertiesof Metallic
Materials for
Prosthodontics
Appliances
Unit 1 Corrosion Resistance and Week 3 | Assignment 5
Tarnishing
Unit 2 Thermal conductivity, Week 4 | Assignment §
malleability and Ductility
Unit 3 Impact Strength and Week 4 | Assignment 7
Fatigue Streng
Unit 4 Heat Treatment, Work Week 5 | Assignment §
hardening and Stress
Annea
Module3 | Design and Construction
of Metallic
Prosthodontics Appliance
Unit 9 Duplication of Model Week 5 | Assignment 9
Using Refractory Material
Unit2 Design of Skeletal Plates| Week @ Assignment
10




DNT 404 COURSE GUIDE

Unit 3 Types and Design of Week 7 | Assignment
Clasps 11
Unit 4 Metallic Mainframes Week 8 | Assignment
(Plates) 12
Unit 5 Combination of Metallic | week 8 Assignment
and non-Metallic Denture 13
Base Materials
MODULE | Principles of Supporting
4 Unitsfor Partial Denture
Unit 1 Onlays Week 9 | Assignment
14
Unit 2 Rests and Hooks Week 9  Assignment
15
Unit3 Continuous Clasp and Bar¥Veek 10 | Assignment
16
Module5 | General Pattern of
| nvestment Procedures
Unit 1 Investing, Wax- Week 10 | Assignment
Elimination and Heat- 17
soaking
Unit 2 Casting in Various Types| Week 11 | Assignment
of casting Machine 18
Unit 3 Finishing Week 11| Assignment
19
Unit 4 Soft (Resilient) Lining Week 12 | Assignment
Practice 20
Unit 5 Fitting the Appliance on | Week 12 | Assignment
Patient 21

FACILITATORSTUTORSAND TUTORIALS

There are 15 hours of tutorials provided in suppbrthis course. You

will be notified of the dates, times and locatidrilee tutorials as well as
the name and the phone number of your faciliteasrsoon as you are
allocated a tutorial group.

Your facilitator will mark and comment on your agsinents, keep a
close watch on your progress and any difficulties ynight face and
provide assistance to you during the course. Yeueapected to mail
your Tutor marked Assignment to your facilitatorfdye the schedule
date (at least two working days are required). Twédlybe marked by
your tutor and returned to you as soon as possible.

Do not delay to contact your facilitator by telepkoor e-mail if you
need assistance.
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The following might be circumstances in which yowul find
assistance necessary, hence you would have toctgotar facilitator if:

. You do not understand any part of the study oagsgned

readings.
o You have difficulty with self-tests.
o You have a question or problem with an assignmentith the

grading of an assignment.

You should endeavour to attend the tutorials. Thihe chance to have
face to face contact with your course facilitatod &o ask question
which are answered instantly. You can raise anplpro encountered in
the course of your study.

To gain more benefit from course tutorials prepacgiestion list before
attending them. You will learn a lot from participe actively in
discussions.

SUMMARY

Metallic Prosthodontics 1 is designed to give yioe gjeneral overview
of metals and alloys used in the construction dfathie dentures. It will

also equip you with the skills required in the desand fabrication of
metallic frame as well as combining it with acryhtaterial to form a
complete prosthesis.

Basically, this course material provides you witbthothe theoretical
background and practical procedures needed forfabeication of
metallic partial dentures. To gain most from thisitse you are advised
to consult relevant books to widen your knowledgetee topic.

| wish you success in the course. It is my hopéyba will find it both
illuminating and useful.

Xi
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MODULE 1 MATERIALS FOR THE CONSTRUCTION
OF PROSTHODONTIC APPLIANCES

Unit 1 Brief Description of the Structure of Metand Alloys
Unit 2 Gold Alloys

Unit 3 Cobalt — Chromium Alloys

Unit 4 Swaged Stainless Steel

UNIT 1 BRIEF DESCRIPTION OF STRUCTURE OF
METALS AND ALLOYS

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Definition of Metals
3.1.1 Classification of Metals
3.1.2 Properties of Metals
3.1.3 Cooling Curve of Pure Metal
3.1.4 Structure of Metal on Solidification
3.1.5 Space Lattice Structure
3.2 Definition of Alloys
3.2.1 Reasons for Alloying
3.2.2 Classification of Alloys
3.2.2.1 Classification Based am§lituents
3.2.2.2 Classification Based oifuBitity
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In this unit, you will learn the basic knowledgernétals and alloys used
for metallic prostheses. Metallic Prosthodonticsalsle with the
replacement of teeth and related mouth or jaw &tras by metallic
artificial devices. Therefore, it is important toderstand the structure
and behavior of metals either in pure state or wissd in combination
with other metals. Suffice to say that the blendif¢wo or more metals
is known as an alloy.

2.0 OBJECTIVES

At the end of this unit, you should be able to:
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3.1

define metals and differentiate it from an alloys

identify the different stages in the cooling cuofeoure metal
explain the structure of metals and space lattices
enumerate the purposes of alloying.

MAIN CONTENT

Definition of Metals

A metal is any chemical element which ionizes pesiy in solution. In
more than 100 elements in the Periodic Table, @naetals, such as
iron, zinc, tin etc, 8 are metalloids (similar teetals in some respects)
e.g. Silicon, Arsenic and Boron while the remainglgments are non-
metals.

Metals may be crystalline or amorphous in natureu Will learn more
about this in space lattice later in this unit.

3.1.1 Classification of Metals

Metals may be classified into three groups as fato

Noble metals — these are metals that occur freelyature and
have good resistance to tarnishing and corrosio@aniples of
such metals include Gold, Silver, and Platinum etc.

Base metals or non-precious metals — these methlers occur
alone but occur in combination with other elemertsmpurities
and lack tarnish and corrosion resistance. We fwiwemium,
zinc, copper etc.

Metalloids — Though these elements ionize negativesolution,
they behave as metals and sometimes combine withlsnt®
form an alloy. They are non- crystalline in natuexamples of
metalloids are Boron, Silicon, Carbon, Phosphoeias

3.1.2 Properties of Metals

A pure metal is a substance possessing chemicgbtaygical properties
which enable it to be easily distinguished fromesthon-metals:

Metals are electropositive, that is they give pesitions in
solution

They are good conductors of heat and electricigy tduthe nature
of metallic bond

Metals are usually hard, lustrous and dense
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o It possesses relatively high strength, densitystigidy and
toughness
o It exhibits high ductility and malleability.

3.1.3Cooling of Molten Metal

A pure metal in liquid state when cooling gradudihgses heat and
decrease in temperature is reached which remaistaxanover a period
of time. After all the metals have solidify, theriperature then falls as
you can see in the cooling curve shown below.

temp A

A

Time

»
»

Fig 1.1: Temperature-time Curve for Cooling of a Mlten Metal

The above graph shows three portions

A — Cooling of the molten liquid metal

B — A plateau or horizontal portion when the mé&taolidifying and
there is evolution of latent heat of fusion.

C — Cooling of the completely solidified metal.

3.1.4 Structure of Metal on Solidification

The solidification of pure metal starts at the @entf crystallisation
called nuclei. Growth of the crystals from nuclecors in the form of
dendrites or branched structures. The growth adtatycontinues until it
makes contact with adjacent growing crystal andidsiglation is
complete when the pools of liquid between the démdarms have
crystallised.

Each crystal of a metal is called a grain. Withiacke grain, the
orientation of the crystal lattice and crystal @aa uniform. However,
the adjacent grain has different orientation beeail® initial nuclei
acted independently from each other. Therefor¢heatgrain boundary,
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the atoms take up position intermediate betweerethad the atoms in
the adjacent space lattices.

3.1.5Space-Lattice Structure

In this section, you will better understanding ab@pace-lattices
introduced in the previous section. A space-laticea regular three
dimensional atomic arrangement in crystalline makefhis consists of
basic atomic pattern or unit cell repeated in thdmaeension. This is the
structure of most metals in pure state.

Most metals used in dentistry conform to cubic sphattice systems
which are of three types as follows:

o Body -Centred Cubic Space-Lattice

It has an atom at each of its eight corners andabite centre of gravity
e.g. Chromium, Molybdenum, Tungsten, Iron. Thisudiure is more
difficult to deform.

o Face-Centred Cubic Space-Lattice

It has an atom at each of its eight corners andabtiee centre of its six
sides but non at the centre of the cube. Examleaah metals include
Gold, Silver, Platinum and Copper. They are eadgfiprmed.

o Close- packed hexagonal structure

The basic unit of the crystals is repeated in fadl three directions to
produce a space lattice. Examples of metals withgtiucture are Zinc
and Magnesium.

3.2 Alloys

In metallic Prosthodontics and dentistry in genena¢tals are seldom
used alone except such metals as Tin, Copper, @ald foil, Platinum
with dental Porcelain. The properties of pure nsetahy be improved
by alloying.

Definition: An alloy may be defined as a materfatmed by the
intimate blending of two or more metals, sometiraasetalloid or non-
metal may be added provided the mixture of elemdrsglay metallic
properties.
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3.2.1 Reasons for Alloying
To:

increase hardness and strength

lower the melting point and increase fluidity
modify the structure or colour

increase resistance to tarnishing and corrosion
provide special electrical or magnetic properties
facilitate sound and workable casting.

3.2.2Classification of Alloys
There are two parameters for classifying alloys; vi

1 Constituents
2 Solubility

3.2.2.1Classification Based on Constituents
Alloys may be classified with regards to constitgtelements; thus, the

greater the number of constituents, the more coxtpke structure of the
alloy.

o Binary alloys have two constituents
o Ternary alloys have three constituents
o Quaternary alloys have four constituents

3.2.2.2 Classification Based on Solubility

A more comprehensive classification is based upensblubility after

solidification of the constituents. A solution srimed when two molten
metals are mixed. Solution is defined as perfdatipnogeneous mixture.
The cooling of such solution of molten metals givese to three

classifications:

. Solid solution: this is made up of metals which adduble in
each other in the solid state. You can define ssdillition as a
solid structure in which the invading atoms aretrihated
throughout the crystal grains without causing fundatal change
in the shape of parent space-lattice. Also, thectires are
homogeneous and they resemble pure metal when veloser
through a microscope. Dental gold alloys are ofsbiéd solution
type. Examples include Au +Ag. Au +Ni, Au +Cu, AuRetc.
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o Intermediate or inter-metallic compound: This oscuf the
constituting metals are partially soluble in eachhe liquid and
solid states. Metals in these compounds have claraf@inity
for each other e.g. Ag+Sn, Ag+Cu, Pb+Sn etc.

o Eutectic alloys: here, you see a case of complaikd s
insolubility. The metals are completely insoluleeiach other in
the solid state. This system is characterized lyf#ict that the
melting limit of the alloy is less than the meltippint of its
components. In dentistry, these alloys are usedoéissolders,
dies and counter-dies for crown and bridge workabse of their
low melting point. E.g. fusible alloys.

4.0 CONCLUSION

In this unit, the relevance of metals and alloys Rmsthodontics
technology was stressed. Metal is any substancechwhonizes
positively in solution and examples of such elermemére given as Zn,
Ag, Au, etc. All metals have solid structure withet exception of
mercury which is in liquid state. Since metals argstalline materials,
the geometric arrangement of atoms within metadlintuctures was
discussed.

However, pure metal is seldom used in dentistrgrefore alloys are
equally important in metallic Prosthodontics. Arhoglis a mixture of
two or more metallic elements. Alloys were classifusing two criteria
— constituents and solubility of metals.

50 SUMMARY
This unit equips you with foundation knowledge tisateeded for better

understanding of the course in general. In thig, wou learnt that
metals are:

o Chemical elements that are electropositive in maéug. gold, tin,
silver platinum etc.

o Metals are classified as noble or precious mebkase metals or
non-precious metals and metalloids.

o Metalloids are non-metallic substances such asddar8ilicon,
Boron, Phosphorous etc. which behave as metals.

o A pure metal in liquid state when cooling gradudfigses heat

until a definite temperature is reached which ren@ainstant for
a period of time. After all the metals have soldifthe
temperature again falls as shown in fig. 1.1

o The grain structure of metal shows that each drggtavs from
the nucleus located at the centre of crystallisatio
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6.0

N =

7.0

The space lattice structure of most metals in gtate conform to
the cubic space lattices system which are of thypes, namely;
Body- centred, faced- centred and hexagonal closeked.

Alloy is a mixture of two or more metallic elemen&ome of the
reasons for alloying are to improve tarnishing amadrosion

resistance as well as aid special electrical angheisc properties
of alloying metals.

Alloys are classified based on the number of eléamgrcontains
hence, Binary alloy has two metals, Ternary all@as tthree
elements; Quaternary has four and so on.

Three categories of alloys were identified basedannbility of

its constituents i.e. solid solubility, partial sbility and

insolubility of the combining alloys in each other.

TUTOR-MARKED ASSIGNMENT

What is the difference between metals and metatid

Identify the three categories of alloys based olukslity of
metals in solid state.

Graphically describe the stages in the solidifaratiof pure
molten metal.

Describe the space lattice structure of pure metal.

REFERENCES/FURTHER READING

Asgar, K.etal. (1981). Restorative Dental Materials. Michigan:

University of Michigan Press.

Combe, E.C. (1981Notes on Dental material. (4th ed.).

Churchill, Livinstone (1999).The Glossary of Prosthetics Terms. (7th

ed.).Prosthetic Dentistry.
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UNIT 2 GOLD ALLOYS
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Pure Gold
3.1.1 Properties of Pure Gold
3.1.2 Gold Rating
3.2 Yellow Gold
3.2.1 Composition of Yellow Gddloy
3.2.2 General Effects of Consrtts
3.2.3 Types of Gold Alloys
3.3 White Gold Alloy
3.4 Heat Treatment of Gold Alloy
3.4.1 Hardening Heat Treatment
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

The previous unit serves as general introductioth&entire study of
metallic prosthetics. That is why you learnt thegarties, nature and
structures of pure metals. However, pure metalsrarely used in

dentistry hence the need to modify the propertiethese pure metals
through the formation of alloys.

This unit is the first in the series that deal witirious alloys used for
the construction of metallic appliances for depiaiposes.

Gold is used extensively in wrought and cast derpérations,

therefore, you will study the characteristics, cosipon and heat
treatment of Dental Gold alloys is this unit.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

enumerate the properties of gold

determine the quantity or proportion of pure gaidhe alloy
state the composition of various types of goldyallo
evaluate the effects of other constituents in tluy a
describe the heat treatment procedure on dentdladioly.
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3.0 MAIN CONTENT
3.1 Pure Gold

Pure gold is a mobile metal because of its abibtyesist corrosion in
the mouth. It is soft and ductile; therefore, inist used for cast dental
restorations and appliances but only in the forrfodffor cold-swaging
internal cavities. Pure gold is mainly used as fchanstituent of gold
alloys for cast or wrought appliances.

3.1.1Properties of Pure Gold

o Pure gold is yellow in colour and has a brilliangtre.

o It has ability to resist corrosion in the oral eoviment

o It is the most malleable and ductile of all metaked in the
mouth.

o It has a Brinell hardness of 27

o Its specific gravity is 19.3

. It has a melting point of 106G

o Pure gold is not responsive to heat treatment éxedpen
alloyed.

. It is easily cold-worked.

3.1.2Gold Rating

A good dental technologist or metallic prosthetimist know how to
determine the quality of a gold alloy. The ratinfjgmld alloy is an
estimate of the economic value and tarnish resistarf an alloy. Gold
alloy is rated by the amount of pure gold presenthe alloy. The
proportion of gold in an alloy may be rated in tways:

- The carat rating expresses the number of 24th pagsld in the
alloy e.g. 24 carat gold is pure gold while 18 taald contains
18/24th or 75% gold.

- The finess rating is the parts per thousand of goid 24 carat
gold is 1000 fine and 12 carat gold is 500 fine.

Conversion Technique

The carat rating can be determined from finesagadind vice versa by a
simple direct proportion. E.g. convert 12 caradgol fines rating;
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Carat finess

24 1000
12 finess

24 1000
Answer = 500 fine

3.2 Yellow Gold
Basically, yellow gold alloy consist of gold, coppand silver,

sometimes Platinum may be present in small quar@giladium and
Zinc are also added.

3.2.1 Composition of Yellow Gold Alloy

Gold 64%
Silver 18%
Platinum 4%
Palladium 2%
Copper 1%

3.2.2 General Effects of Constituents

Gold alloys are complex and many comprise six oremmetallic
constituents. Each of these alloying elements Ipagial properties it
imparts on the alloy.

3.2.2.1Gold (Melt at 1065C)

It is the principal constituent of gold alloy asimparts colour and
corrosion resistance. Gold contribute malleabiétyd ductility to the

alloy. It increases the specific gravity and conelsimvith copper content
to facilitate heat treatment of gold alloy.

3.2.2.2 Silver

Silver is a white metal which take a high polishdaexceedingly
malleable and ductile. It is seldom used in puatesexcept for ligature
wire for splinting broken jaws. Silver forms a sb$iolution with gold in
all proportion.

As a constituent of gold alloy, silver increases strength and hardness
of gold. It tends to whiten the alloy and overcotihe reddening effect
of copper. Molten silver occlude gases such as exytpading to
porosity though this can be reduced by effectiwxifig. Silver allow
tarnishing.

10
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3.2.2.3Copper

Copper is a heavy red metal, very malleable andilduwith Brinell
hardness of 42 and melting point of 18@3lts inclusion in gold alloy
normally imparts red colour, increase the hardress strength as well
as reducing the density of the alloy.

However, only a small amount of Cu can be usedu@a#éo) because
corrosion can result.

3.2.2.4 Platinum

Platinum is a grey-white metal with exceptional leability and
ductility. It has a Brinell hardness of 42 and rnimgjtpoint of 1773C.

Gold forms a solid solution with Pt but the wideltmg range of up to
300°C result in cored structure which can be removetidyogenizing
at 706C-750C for at least ten minutes.

Platinum is also used in small quantity along v to increase tensile

strength, elasticity and hardness of gold alloy.pitesence also tends to
whiten the alloy and raise the melting point. Isalincreases the

corrosion resistance of the alloy.

3.2.2.5 Palladium
It is a very white metal, malleable and ductile. Brinell hardness is 46

and melts at 1558. It replaces platinum to a limited extent becanise
its similarity in function and its comparative cpeass.

3.2.2.6Zinc (Zn)

Zinc is bluish-white in colour with a Brinell hardss of 54 and melting
point of 419C. The melting point of zinc is comparatively lotliys, the
alloy should not be over heated as zinc content eviaporate above
90d°C. Au form eutectic mixture with Zn thereby lowegithe melting
point.

Zinc is included as a scavenger as it removes exidere readily than
all the other constituents of a gold alloy.

3.2.2.8Tin (Sn)

Form Eutectic solution with Au but its less effeetiscavenger than Zn.

11
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3.2.2.9 Iridium, Indium, Osmium and Ruthenium

This group of metals, even when present in smadintjty refine the
grain structure. This section of dental casting m@ytain a few grains if
the structures are coarse and this could be veakwRefinement of the
grain is therefore very important in the strengtlcasting.

3.2.3 Types of Yellow Gold Alloys

This is the classification of gold alloys basedstrength and purpose
for use. Four categories are recognised as follows:

3.2.3.1 Type 1 Gold Alloy (soft)

They are essentially alloy of Au, Ag, and Cu aneytiseldom contain
platinum or Palladium. They have low proportiohadit and cannot be
age hardened. Type 1 alloys are used in situatibarevthey are not
subjected to great stress as in class Ill and \tieay The composition
of a typical Type 1 gold alloy is Au-90%, Cu -4%g A6%, Pt -0%, Pd-
0% Zn -0%. They have high melting range 950-£a50

3.2.3.2Type Il (Medium)

This type may contain some Pd and Pt while the @htemt is higher
than that of the previous type. It may be descriaedmedium. Their
fusion temperature is higher than type 1 that ig-92°C. They are
widely used for most types of inlay. A typical typeyold alloy contain:
Au-76.5%, Cu -8%, Ag -12%, Pt -1%, Pd- 12% Zn -0.5%

3.2.3.3 Type Il (Hard)

They contain more Pd and Pt content which make thgmeer yellow

than the previous types. They are amenable to agdehing with a
marked decrease in ductility. This type of alloyuged for crown and in
situation that involves great stresses. Compositiba typical type I

goes thus: Au-73%, Cu -9%, Ag -11%, Pt -2%, Pd-ZA%1%.

3.2.3.4Type IV (extra hard)

This is the type of gold alloy suitable for castiagge appliances such
as saddles, one pieces partial denture, claspbngrual bars. They have
great strength and resistance. The fusion temper&B871-98%, also
falls within dental casting operation. This lowasibon temperature was
facilitated by the addition of more Cu at the exeenof Au.
Composition: Au-65%, Cu -14%, Ag -12%, Pt -4%, Bb%, Zn-1.5%.

12
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3.3  White Gold Alloy

White gold alloys have high silver Palladium corntamd these are
responsible for the white or silver colour. Nickan also be added but
in very small quantity because of its tendencyrtibettle the alloy and
lower its tarnish resistance.

White gold alloys have higher melting range tharlioye gold and
possesses greater strength. They generally have doutility in

comparison to the gold coloured alloys with lowntah resistance.
White gold alloys also shrinks more than yellowdyalloys on freezing
and cooling.

There are two types of white gold alloy; the maxpensive type is truly
the gold alloy with substantial quantities of Pdilan and Platinum.
Palladium is more effective in whiting Au alloy thd&t. for instance;
about 10% of Pd makes Au grey-white 25% of Pt guied for the
same effect.

The low cost white gold contains little gold and italled silver-
Palladium alloy. Composition: Au-15%, Cu -15%, A4b%, Pd- 24%
Zn-1%.

3.4 Heat Treatment of Gold Alloy

At this point, you need to know how heat can bedusere-order the
structure of gold alloys. Generally speaking, heaatment is a means
whereby the structure of an alloy may be altered #ms affects
mechanical properties such as strength, elastiditgtility and so on.
Type | and type 1l gold alloy do not harden or leardo a lesser degree
than type Il and type IV. Also, white gold alloghould not be heat
hardened unless otherwise instructed by the marnuéac

3.4.1 Hardening Heat Treatment

The hardening heat treatment or age-hardening @f glloy can be
achieved in any of the following three ways:

. The alloy can be cooled slowly from red-hot 70 Such
treatment allows time for the proper solid stataction to take
place.

o You can also furnace-cool the alloy from 480to 250 over a

period of 30minutes and then quench in water. Ehealled oven
—cooling. A school of thought advocates that thethod is too
drastic for white gold alloy because it tends tdattie the alloy.

13



DNT 404 METALLIC PROSTHODONTICS1

e The most practical method is by soaking or agelg dlloy at
specific temperature for definite time before itgsenched in
water. Although, the ageing temperature ranges d@tw200 -
400°C between 15-30 minutes, the proper temperaturetiarel
are usually specified by the manufacturer.

3.0 CONCLUSION

The importance of pure gold and its alloys in dgngiwas emphasized.
Pure gold is yellow in colour, so the commonesetyb gold alloys is
yellow though white gold alloy also exists. Goldogl may contain
silver, copper, palladium, Platinum, zinc, nickeldium, tin, indium
Osmium and Ruthenium with each constituent playrgpecial role in
the compound. You also see how the mechanical grepeof dental
gold alloy can be improved through heat treatment.

4.0 SUMMARY

In this unit, you learnt that gold is a noble ce@ous metal suitable for
use in the mouth because of its corrosion and diarresistance. The
physical, thermal and mechanical properties of galel improved by
alloying with other metals.

Silver increases the strength, hardness and tenshteen the alloy.

Copper though used in small quantity, impart retbloo and reduces
the density of the alloy. Platinum also whiten #doy and raise its
melting point. Palladium play similar role as phatm thus it is often
used as substitute because of its cheapness. Aohdira are used as
scavenger. Others like nickel, iridium, indium, asm and ruthenium
refine the grain structure.

There are four general types of yellow gold allaysed for different
purposes;

Type 1 (soft) are used mainly as inlay for clagdesnd IV cavities

Type Il (medium) can be used where Il type ancat¥ indicated.

Type Il (Hard) for crowns and on-lays.

Type IV (Extra hard) for, appliances like skelgbdtes, clasps, lingual
or palatal bars.

White gold alloy usually is a ternary alloy of gpkilver and Palladium.
They have higher melting range and greater stretigth yellow gold
alloys. Thus, they have lower tarnish resistancd amore casting
shrinkage.

14
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You also study the re-ordering of the grain struetof gold alloys by
heat treatment. Casting gold alloy is amenabledih Isoftening heat
treatment and age hardening.

6.0 TUTOR-MARKED ASSIGNMENT

What do you understand by the term “heat treatnfent”
Highlight the composition of a typical type 1V gaddioy.
State five properties of gold.

How would you determine the quality of gold?
Compare and contrast white and yellow gold alloys.

ahwpE
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1.0 INTRODUCTION

In the last unit, you learnt about gold alloys whigre widely used in
dentistry. The knowledge of its properties and cosimon help you as a
dental technologist to manipulate the alloy durcagting operation.

However, this unit shall introduce you to anothemenonly used alloy
called Cobalt-Chromium. These alloys are hard,drighd corrosion

resistant. Besides their application for cast phdentures, they are used
for surgical implants.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o describe cobalt-chromium alloys

. highlight the composition of cobalt-chromium alloys

o manipulate the alloy through the techniques of imgltcasting
and finishing

. identify the method of heat-treatment of Cobalt@hium
alloys.

16
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3.0 MAIN CONTENT

3.1 Description of Cobalt-Chromium Alloys

In the engineering world, these alloys are refetie@s Stellite. They
originated from an investigation by Elwood Hayndsowvas seeking an
alloy for use in the manufacture of car sparkingggl It was discovered
that Cobalt-Chromium alloys maintain its resistateceorrosion at high
temperature. This led to its use in the manufaatdireirbine blades for
jet engine as well as making cutting tools.

Cobalt-Chromium alloy is silvery in colour, its spiec gravity is as low
as 8.0. Its hardness is 300 BHN; its elongatiof.2% while the main
constituents are cobalt, chromium, nickel and magrium. Also
present in small quantities are Manganese, siliabmminum, tungsten,
iron and carbon.

However, latest research shows Cobalt alloy comginTitanium
exhibits superior properties as it is more ducti@an other types.
Similarly, some alloys contain Beryllium which nedis the grains and
lower the melting point but renders the alloy cgtat. Therefore, such
alloys cannot be used for implants.

3.2 Composition of Cobalt-Chromium Alloys

You should note that cobalt is the chief constiturence the name
Cobalt-Chromium alloy. Other names such as chroofsit,
chromium-cobalt and Chrome alloy are used in error.

Cobalt and Chromium form a solid solution. Othertatse are added
with the aim of modifying its properties by redugirthe very high
modulus of elasticity, melting point as well as thesrall strength of the
alloy.

Composition of a typical Cobalt-Chromium alloy sfallows:

Cobalt 36-60%
Chromium 25-30%
Nickel 0-30%
Molybdenum 5-6%

Carbon 0.2-0.4%
Tungsten 0-5%
Manganese Small
Quantity

Silicon . o
Iron o o

17
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3.2.1 Roles of the constituents Cobalt-Chromium Adlys

o Cobalt — melt at 148C. It is a silvery-white metal which impart
strength and hardness to the alloy. It is the gralconstituent.
o Chromium —it forms a solid solution with cobalt arehders the

alloy corrosion resistant due to the passivatirigoef But only a
minimum proportion is used due to its high meltipgint

(1800°C)

o Nickel — It usually replace the cobalt content hesea of its
slightly lower melting point (145&)

o Molybdenum —Reduces the grain size of the alloy

J Carbon — It increases the strength and hardnedscd@ubines

with other metals to form carbides grains. It restuthe ductility
and causes brittleness

o Tungsten, manganese, silicon and iron - hardensamhgthen
the alloy. They also act as scavenger.

3.3 Manipulation of Cobalt —Chromium Alloy

The casting technique of these alloys is similathtd of gold alloys but
with some differences on manipulation as follows:

3.3.1 Melting the Alloy

Co-Cr alloys melt between 1250-1800 hence gypsum bonded
investment is inadequate. Therefore, silicon bondedphosphate
bonded materials are indicated.

It is important for you to know that the high medi range make it
impossible to use the gas/air blow torch to meltTihe alternative
methods of melting the alloys are:

o Oxy-acetylene flame: it requires some degree df skiachieve
consistent result. Too much of acetylene will resal carbon
pick-up which causes brittleness of the alloy. \Whdo much of
oxygen will result in oxidation of the alloy. Thercect ratio of 2
or 3 of oxygen to 1 acetylene must be used.

o High frequency induction: expensive electrical eqguent is
required but the operation is simple. Though caustnbe taken
to avoid overheating.

3.3.2 Casting Co-Cr Alloys

Cobalt-Chromium alloys do not melt freely as goldys and they are
comparatively viscous in molten state whether naeliy oxy-acetylene

18
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or induction machine. Centrifugal force is necegsiar the casting
operation. The melting operation should be perfernas quickly as
possible and cooling should be slow preferablyuméce as it cools
down.

Defect in cast Co-Cr may occur as a result of:

J The inclusion of dirt or particle of investment

. Gaseous or contraction voids which may be avoidethé use of
correct melting techniques and adequate spruesteFhse of old
button is possible but you must clean it thoroughly sand-
blasting and add some new ingots.

A careful melting technique will avoid an under Idup of carbon
which may result in the loss of chromium content.

3.3.3 Finishing the alloy

The finishing of Co-Cr alloys is very difficult du high abrasion
resistance. The investment material cling untorthegh casting and an
oxide layer forms on the surface especially whepnsphate bonded
investment is used. Therefore, special technigudsde:

o Sand blasting — this is used to remove adherengsinvent
material and smoothen the surface of the rough d¢as also
necessary to use high speed grinding and poliskppgratus.

o Electrolytic polishing: the principle is the sames dor
electroplating except that the appliance is madedanof an
electrolytic cell. When current is applied, the fage layer is
dissolved.

3.4 Heat Treatment of Cobalt-Chromium Alloys

These alloys cannot be heat treated like the glhiysa Hence, they
cannot be softened for adjustment. The modifiedt hezatment is
performed by either allowing them to bench cooteplacing the cast in
hot furnace immediately after casting where it lbveed to cool
according to manufacturer’s instruction.

The procedure depend on the composition of thgsbg follows

Alloy 1: The casting ring is put back into the faoe and left to cool.
Alloy 2: The casting ring is bench cooled for nesd than one hour; it
may then be sprinkled with water.

Alloy 3: The casting ring is bench cooled for 20notes before being
plunged into cold water.
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3.5 Comparisons between Co-Cr and Gold Alloys

o The Co-Cr alloys have a modulus of elasticity isadbout twice
that of Au i.e. they are stiffer. This makes it eatesirable as
connector while Au alloys clasps are better becatiflexibility.

o Co-Cr alloys have higher melting range and grea@edness than
Au alloys.

o The casting procedure of Co-Cr alloys is more custdiae than
that of Au alloys.

. The proportional limit of Co-Cr alloys is less thahat of
hardened gold alloys.

. Co-Cr casts are not amenable to heat treatmerkeugdld alloys.

o Co-Cr alloys are cheaper and less expensive thaalléys.

4.0 CONCLUSION

Cobalt-chromium alloys are silvery in colour becaws silvery-white
colour of cobalt which is the principal constituefhe alloy has a high
melting range with superior strength and hardnessrwcompared to
gold alloys. The casting procedure is more tediobesause of special
technigues of melting, sand blasting and electicpimg. However, it
is suitable for cast partial denture plates andheotors as it can be used
in thin sections hence, a lighter appliance.

5.0 SUMMARY

You will recall that Co-Cr alloy is otherwise knovas Stellite. Other
constituents of the alloy include nickel, molybdenwarbon, tungsten,
manganese, silicon and iron. These alloys haveteredrength and
hardness but could be very brittle. The meltinggears between 1250-
1500C, therefore, melting the alloy could only be awkig with the use
of oxy-acetylene flame or induction machine.

Casting alloy is achieved by the use of centrifugasting machine
because of the viscosity of the alloy in moltertest&Ve also discussed
that finishing the cast Co-Cr job require speckll ©f sand blasting

and sometimes electrolytic polishing.

6.0 TUTOR-MARKED ASSIGNMENT

What are the advantages of Co-Cr alloys over gy <?
Discuss the roles of each of the component of CaHloys.
Describe the possible methods of heat treatme@beCr alloys.
How would you obtain a good finished cast from Qoalloys?

PwbdbPE
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1.0 INTRODUCTION

In the last unit, our focus was on the strongedtthe hardest alloy used
in metallic Prosthodontics. Co-Cr alloys requineegal skill and
cumbersome casting procedure to achieve the bast.relowever, this
unit deal with stainless steel alloys which is usadensively for the
construction of clasps, bars, orthodontic applianes well as inter
maxillary fixation. But it can also be manipulatex fabricate denture
base through swaging technique.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

state the properties of stainless steel alloys

identify the types of stainless steel alloys

perform swaging operation on stainless steel sheet.
highlight the steps involved in heat treatmenttairdess steel.
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3.0 MAIN CONTENT

3.1 Steel and Stainless Steel Alloys

Steel is an alloy of iron and carbon and are useitheé construction of
burs and dental instruments. Steel bars are mallgpef-eutectoid alloy
which usually contain manganese and molybdenuns fijpie of steel is
also used in the production of cutting instrumemd aamalgam
condensers. However, hypo-eutectoid steels arefoseléntal forceps.
Stainless steel has in addition to the steel confieon and carbon),
chromium and nickel. They are used in the denthbratory for the
construction of various applications including sedglenture base.

3.1.1 Properties of Swaged Stainless Steel

o Stainless steel denture base has good resistanoertsion.

o Stainless steel plate has good thermal conductivégce the
wearer can have a feel of the hotness or coldrfasg dood.

o It can be used in thin sections, as low as 0.11rampared to
acrylic denture of about 1.52mm.

o Stainless steel has great malleability and dugtiltherefore,
greater resistance to fracture.

o It takes and retains high polish.

3.2 Composition and Types of Stainless Steel Alloys
The composition and types of stainless steel ayelighted as follows:
3.2.1 The composition of a typical 18/8 stainlestesl:

Iron — 73% principal constituent. For strength Aaddness

Chromium — 18% improve the tarnish and corrosi@istance

Nickel — 8% also help the corrosion resistancesrehgth of the alloy
Carbon and Tungsten-0.12% used in small quantitynfwove strength
and hardness.

3.2.2 Types of Stainless Steel Alloy

There are basically two types of stainless stdelyslyou can use in
dental laboratory:

o Austenitic Stainless Steel: This is usually call£8I8 stainless
steel. You should note that 18/8 represents thémnrabf
chromium 18% to Nickel 8%. These two constituentsmf
austenitic structure which is a solid solution treahains even on
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cooling. This material is not suitable for cuttimgtruments but is
excellent for the construction of denture base artiodontic
wires.

o Martensitic stainless steel: It contains 12-13%o0ofium and a
small amount of carbon. These alloys can be hadiéyeheat
treatment as opposed to Austenitic type which islér@ed by
cold-working.

3.3 Swaging

Swaging is the forging process in which the shdpthe stainless steel
sheet is altered using dies and counter-dies upmgksssure. Swaging is
usually a cold-working process but sometimes dane dnot-working

process e.g. softening heat-treatment of gold adych enables the
clasp arm to be adjusted.

3.3.1 Methods of Swaging

Though there are several methods used in engimgeégtd but, only
three are of dental interest. These are:

3.3.1.1 Conventional Method
The stainless steel sheet is pressed between dia aounter-die in a

hydraulic press. Dies and counter-dies are madeveffusing alloys.
However, the problems associated with this techeigalude:

o Difficulty in ensuring a uniform thickness of fired plate

o Dies and counter-dies can be damaged under hydnaudssure.
It is necessary to use more than one die and cedi@e

o Loss of fine detail, since many stages are involbetdween

recording the original impression and obtainingfthal product.
3.4 Hydraulic Forming

The procedure for this technique is as follows:

o Place a die in a metal cone and locate it withengressure vessel

o Select a stainless steel sheet of desired thickaedplace over
the die.

o Carefully place a rubber diaphragm over the shedtiasert the
cover plate held in position by high tensile bolts.

o Raise the pressure in the chamber to 70 MNmremove the
work-piece for cleaning.

o The denture base is cut to size and weld the reeetatgs onto it.
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o If necessary reform the plate on the die to elin@rthstortion and
polish the denture.
o Stainless steel can be annealed

3.4.1 Explosion Forming

This method involves the use of a die made fromxigpesin. A sheet
of stainless steel is placed over the die beforxlaying with a layer of
plasticine. A pressure wave produced by a smadlrg#h of high

explosives is transmitted to the steel forcingnitoi requisite shape.
Finish in the usual way as described above (lasttbullets in 3.4.2).

3.5 Heat Treatment of Stainless Steel Alloys

The Austenitic stainless steel used for platess laand clasps do not
respond to hardening heat treatment but are haddeyneold-working

i.e. beating, pressing and bending. The BHN ofn&tas steel in
softened state is 163 which increase to 375 whak-Wwardened.

You should remember that earlier in this unit, veé you know that
Martensitic alloy can be hardened by heat-treatmaihough plates
may be annealed during swaging process by heating furnace to
1100°C for three minutes, the best result is achievegigyheating to
dull red before placing in a hot oven. Note aldat frequent annealing
of stainless steel tend to reduce its corrosioistasce.

4.0 CONCLUSION

The difference between steel and stainless steglhigdlighted in this
unit. Stainless steel (alloy of iron and carbonfified with chromium
and nickel to impart tarnish and corrosion resistanThis makes it
possible for use as denture base in form of swagsdless steel plate.

5.0 SUMMARY

In this unit, you studied stainless steel as anyatyf iron, carbon,
chromium, nickel and tungsten. The two types ofathey are Austenitic
and Martensitic stainless steel. The former isatlgt for swaged denture
base, bars, clasps and orthodontic wires. Threénadst of swaging
stainless steel were discussed namely, conventioe#hod, hydraulic
and explosion forming. Austenitic stainless steelot hardened by heat
unlike the Martensitic type. However, annealing daa performed
during swaging by heating the alloy to 190Gor three minutes.
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7.0 TUTOR- MARKED ASSIGNMENT

1.

7.0

What do you understand by the term “18/8” as r@gdainless
steel?

Describe in detail a method of using wrought stele¢et for
partial denture.

State the composition of Austenitic stainless steel

Steel is a compound of ............. and .........

Swaging involves the use of ...... and ..under pressure.
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MODULE 2 PROPERTIESOF METALLIC
MATERIALS FOR PROSTHODONTIC

APPLIANCES
Unit 1 Corrosion Resistance and Tarnishing
Unit 2 Thermal Conductivity, Malleability and Duldy
Unit 3 Impact Strength and Fatigue Strength
Unit 4 Heat Treatment, Work Hardening, Stresséain

UNIT 1 CORROSION RESISTANCE AND TARNISHING
CONTENTS
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1.0 INTRODUCTION

In this unit, two important properties of metaltiental materials are
discussed. One basic requirement of dental ap@iaaesthetics, that
is, pleasing appearance. To fulfill this requiretnenetallic materials
should not corrode or tarnish in the oral environm&orrosion is an

electrolytic process that may lead to rusting orakveess of the
appliance while tarnishing is a surface discolaarat

20 OBJECTIVES
At the end of this unit, you should be able to:

. define corrosion and tarnishing
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. explain how electrolytic circuit is set up baththe mouth and
laboratory

. outline the steps taken to ensure resistanceotoosion and
tarnishing.

3.0 MAIN CONTENT
3.1 Definition and Types of Corrosion

Corrosion can be defined as the chemical reactetwden a metal and
its environment to form metal compound. It is tletual deterioration of
metal through the action of moisture, atmospherid @r alkaline
solution influenced by temperature fluctuation.

Types of Corrosion — There are two types:

* Aqueous Corrosion: - It mainly occurs in the tfowith metallic
appliance due to the presence of saliva with cingnBH caused
by diet, decomposition of foodstuffs and tempea®fluctuation.

* Non-aqueous corrosion: - In this case, metalactreo form
compounds like Oxides and Sulphides. You can olestis very
clearly on metal surface which has been soldeféus same
theory explains the discolouration seen on théasarof castings
caused by oxidation.

3.2 Galvanic Cell

In your study of elementary physics, you remeniitmyr two electrodes
of different metals like copper and zinc are imrmedrs1 an electrolyte of
Sulphuric acid. Current will flow in this circuit ven contact is made
between the two electrodes. This arrangement iedcabalvanic or

corrosion cell.

If zinc is made the anode and copper the cathodienglthe process,
zinc atoms are being converted to zinc ions by abad reaction.
Therefore, zinc gradually dissolve and pass intutsmm leading to
corrosion of the zinc metal.

The chemistry of reaction goes thus:

Atthe anode:Zn —,  Zn+ 2e-
At the cathode: 2H+ +2Bl, ) — »

3.3 Causesof Electrolytic Corrosion

There are three broad categories of causes of sorravhich can be
seen below.
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3.3.1 Causes Dueto Composition of Material

o Difference in the composition of solder and th@linay cause
metallic appliance to corrode.
o When two dissimilar metallic restorations are usehe mouth

e.g. Gold inlay and Amalgam filling. The latter céorm the
anode of electrical cell in the presence of saiind then corrode.

. Eutectic alloys actually have low corrosion resiseas a result
of different grain having different composition.
. Cored structure have non-uniform grain structurackepart of

the grain can form the anode while the other fdrendathode.

3.3.2 Causes Dueto Composition of Electrolyte

o Good homogeneous metal or alloy may also corrogéaded in
an electrolyte with concentration gradient.
J An unpolished metallic restoration has concavit@esl pitting

which harbours food debris and lead to differenae i
concentration of Oxygen in the saliva.

J A semi-buried implant will certainly dwell in an @nonment
with difference in composition of electrolyte. Thigeates a
favourable condition for corrosion.

3.3.3 Stress Condition

During cold working, metals are stressed differerttierefore, the parts
with maximum stress form the anode in the presefcaliva and thus
corrode. This is called stress corrosion.

3.4 Galvanic Shock

The effect of corrosion is not limited to the akamn metals alone; it can
also cause intermittent pain or shock on the patiEor instance, a
patient with gold foil or inlay may experience ghasudden pain when
the tine of a fork touches the restoration withttiregue in-between. The
electric circuit is set up which generate currdmattcauses painful
stimulation of the tooth pulp.

3.5 Protection against Corrosion
For a metal or alloy to be used in the mouth, éffoust be made to

improve its corrosion resistance. You can achidvs through the
following ways:
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o Use of noble metals such as Gold, Platinum, Paltadetc. The
alloy must contain at least 70-75% noble metal.

o Surface irregularities like pits, scratches or @wies should be
avoided by giving the restoration high polish.

o Electroplating — Metals such as iron in steel which prone to
corrosion should be electroplated with chromiumrastainless
steel.

o Passive alloys are widely used for dental prostheseprevent
corrosion e.g. Cobalt-Chromium, Stainless Steel #&hickel-
Chromium.

3.6 Tarnishing

Definition: Tarnishing can be defined as surfacgecdiouration of the
surface finish or luster of a metal. Tarnishingeaftoccur in the oral
cavity because of the formation of soft and hargodés on the surface
of the restoration. Plaque and calculus are thhecipal deposits and
their colour varies from light yellow to brown.

You will notice the effect of tarnishing on usedntlee from patients
with poor oral hygiene, a chain smoker or drug eddrhis may be
prevented or minimized by supplying denture witlghhipolish or
surface finish. Instruct patients or denture we&wemaintain good oral
hygiene and wash the denture regularly with decg$:.

40 CONCLUSION

This unit dealt with two major properties of metallprostheses.
Corrosion is the actual deterioration of metalslevtarnishing is a mere
surface discolouration of the appliance. Corrosimaly also induce a
sharp, sudden pain on the wearer of metallic pessth This
phenomenon is calleghlvanic shock. Therefore, it is important for oral
appliances to have corrosion and tarnish resistance

50 SUMMARY

The study in this unit covered corrosion and tdrnmoperties of
metallic materials. Corrosion occurs mainly if ¢texal circuit is set-up
in the oral environment. This may occur if two dhsigar metallic
appliances are used in the mouth where saliva astan electrolyte.
Two types of corrosion, the aqueous and non-aquewsere also
discussed. To make an appliance corrosion resistate mouth, you
must use 70-75% of noble metal or passive alloyshsas Gold,
Platinum, Cobalt and Chromium. Tarnishing resistaman also be
achieved by giving the appliance good finishing hagh luster and
maintaining good oral hygiene.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Explain how you will set-up a galvanic celltive laboratory.

2. What type of corrosion occurs in the mouth?

3 How do you achieve corrosion and tarnish rast in dental
alloys?

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

In this unit, you will learn more about the projpest of metallic

prostheses. These are mechanical properties suchthasnal

conductivity, malleability and ductility. Thermal oweductivity is

important so that the user of the appliance caremepce the sensation
associated with different temperatures producetdtyor cold food and
beverages.

20 OBJECTIVES

At the end of this unit, you should be able to:

. explain the phenomenon of thermal conductivity

. discuss the concept of thermal expansion

. state the importance of malleability and dugtilto metallic
prostheses.

3.0 MAIN CONTENT
3.1 Thermal Conductivity

This is the transfer of heat energy from one pérthe material to

another. The conditions that favour effective cartaun of heat include
ability of the particles (atoms) to move and possesof regular lattice
structure. In this case, metals or alloys are gaoaiuctors while acrylic
and ceramic are examples of thermal insulatorss ltesirable for
denture base material to transmit some thermalggner underlining

tissues so that patient can experience hot andsesigation of the food.
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Thermal conductivity is measured in W/mK thus enlanias
6.88W/mK.

3.1.1 Thermal Expansion

This property is closely related to conductivityoperty. However, the
linear coefficient of thermal expansion of a matkrs the change in
length per unit length when its temperature chaibyefC.

Your will notice that when a material get hottels size increase or
expand while the same material contract upon cgolBuffice to say
that the increase in size is proportional to terapge rise while the rate
of expansion is defined by coefficient of expansion

On the average, metals have higher value of coefticof expansion
than polymers. This is an important consideratrometallic appliances
because the expansion and contraction of matexalkl be a source of
dimensional error if not well compensated or retpda

3.2  Malleability

This is the ability of a material to withstand pament deformation
without rupture under compression as in hammeringodling into
sheet. It occurs after the material has been &edtbeyond its elastic
limit before fracture. Therefore, malleability depks on plasticity.
Malleability also increases with increase in terapgne. Gold is said to
be the most malleable metal, followed by silverisTproperty can be
measured by the method of reduction in area ofsciection. The
greater the malleability, the bigger is the redwttin cross-sectional
area.

3.3 Dudctility

Ductility is the ability of a material to withstamermanent deformation
under a tensile load without fracture. It is depErtdon plasticity and
tensile strength. A metal which can be stretchefbtm wire is said to

be ductile. Gold is therefore the most ductile héthis property can be
measure by the method of percentage elongation. "\Wédnemetal

specimen of known length is fractured under tenkifed, the broken
fragments are pieced together and the new lengthsune. A high

percentage increase in length indicates a veryldunaterial.

4.0 CONCLUSION

The properties discussed in this unit are importamtsideration when
choosing metallic material to be used in the moulthermal
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conductivity enables the denture wearer to feelddgree of hotness or
coldness of food. A good dental material shouldlineensionally stable
hence thermal expansion property. Ductility and lesddility of metal
mean that the material should withstand deformatioder tensile and
compressive stress.

50 SUMMARY

In this unit, you studied thermal and mechanicapprties of metals.
Thermal conduction is the transfer of heat from @aet to another
while thermal expansion relates to the changeendimension of metal
under the influence of heat. Ductility and malldi#pioccur when

metallic material can be stretched to form wirebaaten into sheet
without fracture. Metallic material should have areductility and

malleability to avoid fracture during processing time laboratory or
while in use by the patient.

6.0 TUTOR-MARKED ASSIGNMENT

How do you measure the ductility and malleabif metals?
Define thermal conductivity and state its wiitheasurement.
Two factors that affect malleability are ...... and.....

Explain the importance of thermal expansionmtetal casting
operation.

PonNnPE
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1.0 INTRODUCTION

In the previous unit, we considered thermal propsrtand some
mechanical properties notably malleability and diigiof metals.

In this unit, we shall shed more light on the bebtawf metallic
materials under the influence of forces that temdbreak it. Our focus
shall be on impact and fatigue strength of metald alloys used in
dentistry.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define the impact strength of metallic materials
. enumerate the techniques of testing for imptength.
. explain the effects of fatigue stress on demiaderials.

3.0 MAIN CONTENT
3.1 Impact Strength

This is defined as the energy required to fractunmaterial under an
impact or sudden force. This is an important cagrsiion because
sudden blow or stress may be induced on the presshat different
stages of production or use. For instance, whendpeest your job or
make effort to remove investment material from daest. Accidental
dropping of prosthesis either by the prosthetistianing use by patient
may produce sudden blow. Trauma or sudden blowscaremon
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occurrences during domestic accident or RTA. Theegfalloys used
for metallic prostheses should have high impacensfth to resist
fracture under impact stress.

You can test a material for impact strength in tways.
3.1.1 Charpy-type Impact Tester

In this method, a material of known dimension iangbed firmly in
position. A pendulum is released which swings ddwrfracture the
specimen. This lost energy by the pendulum duriractfire and
displacement can be determined by measuring theictied in
amplitude of the pendulum. The unit of measurenodrthis energy is
usually in Joules, foot-pounds or inch-pounds

3.1.2 lzod Tester

In this technique, specimen is clamped verticallgree end; the blow is
delivered at a certain distance above the clampedirestead of at the
centre.

3.2 Fatigue Strength — It is the energy required to fracture a material
under a small repetitive application of force. Renappliances and
restorations are prone to this type of stress asesalt of constant
masticatory force applied while chewing and grindiood particles.

To test the fatigue strength of a material, youdttbe material firmly at
one end and bend or twist it many times along igktrangle until
fracture occurs. Then, you count the number ofeey¢N) a material can
withstand at a known stress (S).

Consequently, a graph of S on the ordinate axisugeMN on the
horizontal is plotted as in figure 3.2.1 below.

A
stress ’

— LogN

Fig. 3.2.1: Graph of StressversusLog N
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The above Figure 3.2.1 is S-N curve for ferrousyalwhere S is the
stress and N is the number of cycles. X is the exmtie limit. From the
graph, the endurance limit can be found. Fatigaetdire will not occur
below this stress limit.

4.0 CONCLUSION

This units mark the end of our discussion on medahmproperties of
metallic denture base materials. We have seen hetalim materials
can absorb various types of forces before fractlires important for
dental prostheses to have high impact and fatigeaegth.

50 SUMMARY

In this unit, there is further discussion on mecat@nproperties of
metallic materials. Impact strength is definedtss maximum energy a
material can absorb before fracture when subjetdesldden blow or
assault. Two types of impact tester equipment vaescribed namely,
the Charpy tester and Izod tester.

Similarly, fatigue strength is a measure of endceaimit of a material
under small repetitive force. The simple laborattegting for fatigue
strength was described.

6.0 TUTOR-MARKED ASSIGNMENT

1. Graphically described the test for fatigue rgjte of stainless
steel material.

2. State three likely sources of impact stresmetallic prostheses.

3. How do you test a material for impact strength?

4 What is stress?
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1.0 INTRODUCTION

Before you study this unit, it is better you undiansl the structure of
metals with regard to grain structures and spattieda (refer to unit 1,
subsections 3.1.4 and 3.1.5). Although heat treattmpeocedures have
been discussed individually for alloys commonly diser metallic
prosthetics, it is a general principle that alldlgat have been stressed
during construction/processing need to be reliefeedgreater strength
and hardness.

20 OBJECTIVES

At the end of this unit, you should be able to:

. explain the meaning of heat treatment
. know the effects of work-hardening on dentabysl
. differentiate between softening and hardenirgf lreatment.

3.0 MAIN CONTENT

3.1 Heat Treatment

Heat treatment is the controlled heating and cgobh metals to alter
their physical and mechanical properties withownging the product
shape. It is often associated with increasing gtref material but it
can also be used to achieve other objectives suchingrove

formability, and restore ductility after a cold worg operation. Steel is
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an example of alloy that responds to heat treatmansummary, the
main reasons for heat treatment are for softermagjening and material
modification. Alloys that can be hardened can alssoftened.

3.1.1 Softening Heat Treatment

Softening is done to reduce strength or hardnessove residual stress,
improve toughness, restore ductility, refine graime or change the
electromagnetic properties of metals.

Procedure

Softening heat treatment is achieved by placingail®y in an electric
furnace for ten minutes at a temperature of"@08nd then quenched in
water.

During this period, all intermediate faces are pmegbly changed to
disordered solid solution and the rapid quenchimygnts their ordering
while cooling. The tensile strength, proportionatit and hardness are
reduced but ductility is increased.

3.1.2 Hardening Heat Treatment

Hardening heat treatment is done to increase ttength and wear
properties. This process depends on time, temperatud composition
of the alloy. The increase strength, proportionalit] hardness and
reduction in ductility are controlled by the amouot solid-solid
transformation allowed.

A school of thought advocates that any hardeningger treatment must
be preceded by softening heat treatment to rebdiva&rain hardening if
present.

The procedure for hardening treatment depends @iyfie of metal or
alloy and it's done according to manufacturer'smmstion. You should
refresh your memory with methods in unit 2, secohl.

3.1.3 Material Modification

Heat treatment is used to modify properties of mte in addition to
hardening or softening. These processes modiffoéiaviour of alloys
in a beneficial manner to maximize service life.esgess relieving,
cryogenic treatment and other desirable propesties as spring ageing.

39



DNT 404 METALLIC PROSTHODONTICS1

3.2 Stress Anneal

Anneal in metallurgy and material science is a lesttment that alters
material properties to increase its ductility anakenit more workable. It
Is a low temperature heat treatment which hag l@tfect on the fibrous
grain structure.

Anneal can induce ductility, soften the materialjave internal stress,
refine the structure by making it homogeneous angdrove working
properties.

Procedure

For metals like copper, steel, silver and brags, ghocess is performed
by heating the material for a while and then lettib cool to room
temperature in still air.

Unlike ferrous metals which must be cooled slowdyanneal, copper,
steel, silver and brass can be cooled slowly in airquickly by

guenching in water. This softens the metal andgreefor further work
such as shaping, stamping and forming.

3.3 Work Hardening

Work hardening is the increase in hardness of aalmetduced
deliberately or accidentally by hammering, rolliagd drawing or other
physical processes. It is also called strain hangeor cold working.
The consequences of strain hardening are:

o Increase in hardness of the metal
o Greater yield strength and ultimate tensile stiengt
o Lesser ductility.

4.0 CONCLUSION

Various methods of improving the properties of déatloys have been
discussed in this unit. Depending on the purposat treatment can be
done to soften or harden the alloy as well as modjfother properties
such stress-relieving and spring ageing.

50 SUMMARY
In this unit, you have studied the phenomenon at heatment which is
the controlled heating and cooling of metals oyl to alter its

properties. Stress can be induced in metal dusgroy or cold process.
These stresses tend to weaken or strengthen tregiahdence the need
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for heat treatment to impart desirable physical meghanical properties
on the final product or prostheses. While softenivegt treatment is
done to reduce the strength and hardness, hard@moggss tend to
increase the strength and wear properties.

Stress anneal is a low temperature heat treatmwieich tend to reduce
internal stress. Heat treatment is a function ofetiand temperature
which varies from one alloy to the other. Thussitmportant to adhere
to manufacturer’s instructions during the operation

6.0 TUTOR-MARKED ASSIGNMENT

1. State the effects of strain-hardening?

2. Mention other purposes of heat treatment afpamh hardening
and softening of the material.

3. Discuss the procedure for softening heat treatm
4. What are the reasons for annealing?
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1.0 INTRODUCTION

In the past units, we examined various types ofenmas used for the

fabrication of metallic appliances. Similarly, wisclssed the properties
of these materials which enable the prosthetishémipulate them for

functional appliances. However, this unit shall @® you to the

practical aspect of the course. You are expectedst your manual

dexterity while following the procedure for duplima of master cast
using refractory materials.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. explain the preliminary steps leading to the dwgtlan of master
cast
o describe how to produce a duplicate cast in redrganaterial.
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3.0 MAINCONTENT

w
|

Apparatus

Master cast
Refractory material
Blue wax

Model surveyor

HP Pencil
Duplicating flask
Plasticine
Duplicating material
Model vibrator
Mixing bowl! and spatula
Bees wax

Dental furnace

3.2 Procedure
This can be done in three stages:
3.2.1 Preiminary Stepson Master Cast

This starts with the removal of pimples and surfameghness on the
master cast. Then you have to survey the modedusisuitable model
surveyor with its accessories. Block out all unveantndercuts with

blue wax. Relieve the rugae, and prominent incigeagilla. Cut the

posterior dam in case of upper model. Finally, gieshe plate and clasp
outline.

A school of thought advocates that small ledges beyouilt up with
wax below the outline of clasps and bars to shaswr tborrect position
on the duplicated cast.

3.2.2 Duplicating the Master Cast

The master cast is best duplicated using the catplg flask and Agar-
Agar duplicating material. But first, you have teatthe master cast to
the base of duplicating flask using plasticine.

Agar-Agar should be poured at the temperature aualb2C after

soaking the model in warm water of abouf@®eaving it for about 20
minutes. Allow the Agar-Agar to cool for 20 minutasd then transfer
to water bath one inch deep under cold running mte another 20
minutes.
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After this, you will carefully remove the masterstand be ready to
pour the refractory material into the mould. If gpbate bonded
investment is used, the water-powder ratio is UguEmls: 100g and
spatulated between 30-60 seconds; although it tterbe adhere to
manufacturer’s instruction.

Pouring is done carefully over a vibrator from tieels of impression
until it completely fills the mould. A vacuum inwes may be used if
available. When the material is hard, strip the lidapng material
around the duplicated cast instead of withdrawing i

3.2.3 Hardening the cast

At this stage, you have to remove any surface roegk or pimples and
trim down the base to the minimum level. Dry itfe oven at 10T for
two hours. Further treatment is done by eitheryspgawith aerosol or
dip the cast in molten stearine or bees wax fouatwo seconds. When
the wax is completely absorbed and dried, the isasithdrawn from
the oven ready for use

The importance of this treatment is to impart adhaurface which
prevents the investment from being rubbed awayndutise. It also
assists the wax pattern to adhere to the cast.

40 CONCLUSION

You have been guided through the entire processtageks involved in

the duplication of master cast. The essence isadyce a duplicate cast
in refractory material hard enough to withstand theat at casting

temperature.

50 SUMMARY

In this unit, you learnt how to produce a duplicasst from a master
cast using refractory material. The process wakdmranto three stages
for better understanding. However, in practice,lidafon of model is
done without any noticeable division.

The preliminary action on master cast may involkeaing, surveying

and relieve of prominent tissues. Duplication is@asing Agar-Agar

material with duplicating flask. The refractory maal used depends on
the alloy intended to be used for casting. Phogphahded investment
was used in this section. The set cast is removet leardened by
soaking in beeswax and dried in the oven for strerapd surface

hardness.
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6.0 TUTOR-MARKED ASSIGNMENT

List ten apparatus you need to duplicate aenasist.
Describe how to harden a duplicate cast.

What is the water/powder ratio of investment?
What is the use of vacuum investor?

PONPE
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1.0 INTRODUCTION

In the previous unit, you studied technique of dagiing the master cast
in order to produce a working model in refractorgterial. The next
step after duplication is to trace the outlinelwd skeletal plate using HP
pencil on the duplicate cast.

Therefore, this unit will teach you the basic tlangou look out for
while making your pattern. In other words, you walarn the component
parts of partial denture, their functions and hbeytare linked together
to form metallic frame-work.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the concept of saddle

define rests and state the types available

discuss briefly the two types of connectors

identify retainers as important component of padenture.

3.0 MAINCONTENT

3.1 Component Parts of Skeletal Plate

A skeletal plate is a metallic Prosthodontics fraumek constructed for a
patient to replace lost teeth but with some stapd@eth in the mouth
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(not fully edentulous). The components of skelgtiate are saddles,
rests, retainers and connectors.

3.1.1 Saddle

This is the part of dentures that replace thedbstolar tissues and bear
the artificial teeth. The two types are the bondead free-end saddles.
The former have standing tooth at both ends whielatter have only a
standing tooth anterior to the saddle. On insertitre saddle fit
accurately into the saddle area.

3.1.2 Rests

These are metallic extensions located on the teethrevent vertical

displacement of the denture towards the soft tisRests are usually
placed in conjunction with clasps. Sometimes, aunattooth is

prepared to receive the rest. This small preparatiacalled seat. Types
of rests include:

. Cingulum rest — Its placed on the cingulum of ceritr other
anteriors.

. Internal rest — This is strictly type of preoisiattachment which
is intra-coronal.

. Incisal rest — It is usually on the incisal edgeipper canine.

. Occlusal rest — It is located on the occlusatipo of posterior
tooth or teeth.

. Continuous clasp — It may act as multiple rests.

. Onlay — when occlusal rest cover the whole aalsurface of

posterior tooth.
3.1.3 Retainers

Retainers are mechanical security which resisbdggment or change
in position of the denture. There are two typesetdiners namely direct
and indirect retainers

* Direct retainer — In partial dentures, dirediaiaers are clasps and
precision attachment. In bridge work, direct ne¢as are the
crowns or inlays which are cemented on preparatmmn natural
teeth.

* Indirect retainer — This is a device that praviesistance to the
occlusally displacing forces acting on the sadulethe creation
of resistance passively placed on the opposite alidhe fulcrum
to that on which the displacing force is appliédis more
applicable to lower Kennedy claps | where lingbat is used as
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major connector. They do not engage undercutsh $et@iners
are:

Continuous clasps

Cummer rests

Anterior or posterior palatal bars
Anterior or posterior plate sections
Onlays.

3.1.4 Connectors

These are the means by which the various partsadfap denture or
metal plate are linked or connected together. Téreymainly bars or
plates. Connectors are of two types, viz major mntbr connectors.

o Major connectors — it connect or join one saddlartother or to
an anchorage point or stabilizer and should bel regicept for
stress breaker design. Examples are lingual, padaid buccal
bars, full plates or lingual plates etc.

o Minor connectors — join one component part of deature to
another. They may be tags, occlusal rest extensiontinuous
clasp or extended clasp arm.

3.2 Constructional Design of Skeletal Plate.

In designing skeletal plate, a pencil outline o thesign is made and a
post —dam marking the border of the design shoelthade. A post dam
is a shallow trough of about 1 mm deep running sithe junction of
hard and soft palate of the upper arch. The cormrebtietween the bar
and the saddle must be smooth and gently curveevthé bar itself
should be undulating with constrictions. There dtidae no extra point
in the middle. Also, the edges of the bar shouldsh®oth and not
serrated. In case the bar goes over a prominestietidike Torus
Palatinus, the bar should also take that shape.

There should be beading created at the border batwe saddle and
the connector. This beading elevate slightly abinethickness of the
palatal bar. The design should also show cleary dlasps, rests and
other notable component parts of partial denture.

40 CONCLUSION
| hope you have a clear understanding of this abdut the design of

skeletal plate. Before you attempt to draw thegpaton the cast, you
must have a mental picture of the appliance youtw@produce. After
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considering the clinical factors, you will outlitee component parts i.e.
the saddle, rests, retainers and link them togetitbrconnectors.

50 SUMMARY

This unit has taught you in brief, the componemtgaf partial denture.
This includes the saddle which carry the lost ossimg teeth and form
the flange, rests are sometimes part of clasp wtretent sinking of the
plate into soft tissue due to vertical displaciegcé. Retainers provide
mechanical retention while connectors link togethkéthe other parts.
The design of skeletal plate enumerated in thisigrihe combination of
these component parts and other constructionakguid

6.0 TUTOR-MARKED ASSIGNMENT

Differentiate between major and minor connetor
What do you understand by the terms “post damnal’“
Mention five types of rests you know.

What are the factors you consider in the desfgkeletal plate?
What is retainer?

seat”?

ghrowpbpE
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1.0 INTRODUCTION

The central theme of the last unit is the compompants and design of
metallic skeletal plate. An important componenttbé plate is the
retainer which is also subdivided into direct andiiect retainers. The
two major categories of direct retainers are thesms and precision
attachment.

Hence the focus of this unit is clasps which isedatic device that give
retention, bracing and support to denture. You Jahrn about the
survey lines which dictate the types and desigeiasps.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define clasps and state its functions

classify survey lines according to blatterfein enig
describe the two types of clasps available
design clasps that will satisfy oral requirement.
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3.0 MAIN CONTENT

3.1 Definition of Clasps

You can define clasps as metallic appliances madgoid, stainles
steel or CobalChromiun alloy incorporated into partial denture to
provide mechanical retention, bracing and stabildydenture. For
clasp to be an effective retainer, its terminal endst rest on a
undercut area of a tooth. It may be wrought fromteyl round or hal
round wire or cast.

3.2 Functions of Clasps
There are three general functions of cle

. Retention — The only way clasps provide retention is to pldez
flexible portion of clasp arm in an undercut ar€hus, there i
sufficient retention to resist dislodgement of thenture during
mandibular movemen

J Bracing — This is obtained by the shoulder or rigid portidrthe
clasp embracing the tooth closely thereby prevgnainy latera
or horizontal movement of the denture. This prosid&bility to
the denture.

J Support — This is achieved by wefilling occlusal rest which
preventsthe movement of denture into the tissue under dihee
of mastication.

Fig. 11.1: Plan View of Clasp

The above figure represents an occlussally appnegatiasp showine
retentive and bracing portion. The attached octlueat aid clasp
shoulders give support.
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3.3 Position of Clasps

The position of clasp on a tooth depends on certdimical and

laboratory factors. The clinical consideration ud#s the condition of
the supporting structure, the root size and formtootth. These will

determine the amount of lateral load the tooth lnaawr. However, from
the laboratory viewpoint, the chief indication the position of clasp is
the survey lines.

3.3.1 Typesof Survey Lines

The function of survey lines is to indicate the eralit and non-undercut
areas of a tooth or tissue as well as to suggesapipropriate type of
clasp. Although, there is another classificationt ble Blatterfein
classification of survey lines will be discussedhis course.

Blatterfein classified survey lines into four types

o High survey line- the survey line is high on boides of the
tooth and result from the fact that the toothligdi. It is better to
employ occlusally approaching clasps.

o Diagonal survey line: The survey line slant or diagl on the
tooth. These lines are commonest on premolar anthes and
usually result in undercut area lying near the EaddThe
commonest clasp is the gingivally approaching dasp

o Medium survey line: The survey line is neither higdr low. This
survey line normally indicates the occulusally agwhing clasp
arm.

. Low survey line — The survey line is positioned lon the tooth.

This occurs when the tooth is tilted and thereigh Isurvey line
on the opposite side. A De Van Clasp which hasnraigally
approaching clasp arm may be indicated.

3.4 Typesof Clasps

There are basically two types of clasps but eaph has a wide range of
modifications required to perform specific functigh These are:

3.4.1 Occlusally Approaching Clasp

It is also called C-clasp as it approaches the noodlefrom occlusal
direction. Other modifications of this type are:
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Circumferential Clasp

It is normally called three arm or encircling cladfwu could make it in
wrought wire using 0.9 or 0.8mm hard round wire folars while
0.7mm wire is used on smaller teeth like premolansthe cast, it
encircles the tooth almost completely thus givinggamd embracing,
adequate support and retention.

This clasp consists of two arms projecting from oninonnector in the
direction approximately perpendicular to the pathirsertion. The

occlusal rest is located at the junction betweendlasp arms and its
framework.

Ring clasp

This clasp consists of a simple arm that almostpdetely encircles the
abutment tooth from one direction to engage theetnd in a ring-like
pattern. This single long arm may carry occlusat ®th mesially and
distally while the retentive end engages the undebelow the survey
line. It is indicated for single standing molarpesially the tilted ones.

Back Action Clasp

This is used mainly on molars and premolars thae hheir undercut in
the mesio-buccal aspect. It is most suited for ptamns which often lean
outward and forward. The occlusal rest is usualaced distally and
should not be too far from the structure to whioé tlasp is attached.
Where the saddle is distal, it is ideal to conribetback action clasp to
the mesial aspect of the tooth to the major commecdiVhile the
reciprocal arm move distally to engage the mesiozhlundercut.

Splinting Action Clasp

It is the normal three-arm clasp which is extenadedmodified to
immobilize weak or mobile teeth. The splint hasb® rigid and lies
above the survey lines both buccally/labially amdially. It act as
splint with good bracing and give adequate suppiddwever, it is
aesthetically poor because it is above the suivey |

3.4.2 Gingivally Approaching Clasp

Otherwise referred to as Roach or bar clasp aadgages the undercut
from the gingival direction. It provides betterestion because of the
trip-action and has aesthetic advantage. Convergehas ineffective
bracing and no support due to the absence of adclusst.
Modifications of this type are;
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Roachl and T or Y Clasp

These are constructed on diagonal survey line. Tlhem lies in the
undercut while the formed position is placed abthe survey line. In
the case of the T-shaped clasp, the head of theYTlies entirely in the
undercut. Other designs of Roach or bar clasp ctakid shapes like U,
C or I. but these clasps have to be reciprocatefbrio combination
clasp.

DeVan Clasp

This is a combination clasp which is made up of tbentive bar or
Roach clasp placed buccally and more retentive castimferential
clasp arm placed on the opposite side for recipimtalt makes use of
proximal undercut and has occlusal rest.

Mesio-Distal Clasp

This clasp usually engages the proximal underauts fthe lingual or
palatal aspect. It is mostly used on anterior dafigcanines. Though,
it may be used on isolated upper bicuspids or rmoddrich are buccally
tilted.

Mesio-distal clasps are normally cast in gold aneimbraces the canine
on the mesio-palatal and distal sides.

3.5 Constructional Design of Clasps

You will observe from our discussion that clasps arade either by
casting or by adapting wrought wire. Except in reases, casting is a
method of choice for metallic plates because ofdgéib and other

component parts such as rests and tags can beaxgsart of clasp
structure.

In the design, the clasp arm must be tapering mreawith reduced
thickness as it approaches the tip. It should &lsosmooth without
undulation or scratches. More importantly, claspnsarmust never
impinge upon the gingival margin of the tooth toiavinflammation,
pain, gingival recession or caries.

The shape of the tag is a continuation of the @atltest which must be
carefully design to prevent gagging the bite. Thaagal design of the
denture must ensure that there is no possibilitginking. All clasps

must be as compact as possible to prevent intederewith the

cleansing action of the tongue, checks and saliva.
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Finally, all clasps must be polished on both inaad outer urfaces.
Their ends must be rounded and not pointed whéeeugbper and lowe
margins must be smooth and roun

Fig. 11.2: Skeletal Plates with Circumferential Clasps, Occlusal
Rests and Continuous Clasps

40 CONCLUSION

Our discussion on clasps inexhaustive because of many associ
factors. A precondition for choosing a suitable clasp for a palar
denture design is the type of survey line. Blaéierfclassification o
survey lines recognises four categories namely, High, diagonal
medium and low survey lines.

We also studied the two general types of clasps: dbclusally ant
gingivally approaching clasps but the modificatiafigach type are tc
broad to be covered in this unit. Therefore, yaiadvised to do furthe
reading on this topic.

50 SUMMARY

In this unit, you learnt that clasp is a type akdt retainer incorporate
into partial denture or skeletal plate design te@vmte mechanice
retention, bracing and support to denture. Surweyik used to indicat
the undercut and nomadercut areas as well as to determine

appropriate type of clasp for the tooth. Blatterfelassified survey line
into four, viz; high, diagonal, medium and low seyvliines. The tw«
broad classifications of clasps were also enumeiin this unit. These
are occlusally and gingivally approaching claspse Variance of th

former includes circumferential clasps, ring cldsack action clasp ar
splinting action clasps. Examples of gingivally eggrhing clasps al
the Reach I, C,U, LT or Y. De Van clasp and me-distal clasps.
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Another important thing you leant in this unit etprinciples guiding
the design and construction of clasps. The tootktine surveyed before
choosing the appropriate clasp. The flexible partroust engage the
located undercut, the rigid portion or shoulder dtiobe above the
survey line to provide bracing. All clasps must fbee of gingival
margin and should be polished on both sides.

6.0 TUTOR-MARKED ASSIGNMENT

1. Enumerate the Blatterfein classification of surliags.

2. How would you design a named clasp for use in glag@gnture?

3 What are the other names for occlusally and girdlyiva
approaching clasps respectively?

4. Discuss the type of clasps that is most appropf@teliagonal
survey line.

5. Mention two kinds of clasps that are suitable fooxmal
undercuts.
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1.0 INTRODUCTION

The metallic framework use in Prosthodontics istfinade in wax in
accordance to specific design. The pencil outlifethe intended
appliance is drawn on the cast showing all the aomapt parts, that is,
saddles, rests, retainers and connectors.

In this unit, you will be taken through the procemsd procedures
leading to production of wax pattern ready for stusg.

20 OBJECTIVES
At the end of this unit, you should be able to:

identify various forms of metallic framework
prepare wax pattern of skeletal plate
describe wax withdrawal technique

describe investment model technique
explain how to apply the principles of spruing

3.0 Main Content

3.1 Metallic Skeletal Plate

The wax pattern of metallic plate starts with theparation of the
saddle. Prior to this, model should be surveyed aiatked out
accurately. The saddle area is smeared with a gdbdsive and tin-foil
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is burnished over it. Separating medium may belied before ove-
laying the saddle area, clasps, rests and barssivébt casting we

However, because of the thinness of the sheetngastiax, it is
advisable to soften in lukewarm water rather thassmg it over .
naked flame. The temperature oe water should not be too high
cause melting of the thin sheet casting \

After proper adaptation, inlay wax can be slowlyled to increase tt
thickness and strength of the saddle, bar, restls chasps. Carving
smoothening and blc-piping can bedone to correct thickness of t
pattern. Perforations may be done to expose tl-foil in the saddle
area. At his stage, you have to incorporate T -projections as hook
to serve as mechanical retention between the raethhcrylic resir

The wax pttern will be sprued, invested, cadives, trimmed,
burnished and polished accordingly ready for sg-up of teetr

The followingfigures shov the different forms of metallic framewor

Fig. 4.1: Different Formsof Metallic Framework

3.2 Makingthe Wax Pattern

Wax pattern is the image of the metallic frameworkdeisdwax. You
may wonder why the need for wax pattern? This tabse, the lost we
technique usually employed in making dental apgksneguire usin
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the wax pattern for making a mould in investmentanal. Heat is then
applied to evaporate the wax while molten metabasired to fill the
space left by the lost wax in the mould.

Two methods of preparing wax pattern are usuallpleyed and these
are:

. Wax withdrawal technique: In this case, you builte twax
according to design on the master cast, sprue aad with
investment, withdraw and invest.

J Investment model technique: This method involves fogithe
wax pattern on duplicate cast made in investmenemadt sprue,
coat and invest accordingly.

3.2.1 Wax Withdrawal Technique

The aim of this technique is to produce a wax pattkeat can easily be
removed from master cast for investing. You haveddd shis procedure
by surveying the master cast and designing the ptast, clasp as well
as bar that serves as major connector.

Relief the saddle area and rugae with tin-foil noage 7 soft metal, the
soften sheet of casting wax either in warm waterower a Bunsen
flame. Two sheets of gauge 4 or 5 casting wax mayadapted to
achieve adequate thickness. Alternatively, a sirgfleet of gauge 7
casting wax may be adapted. The clasps should iteupuwith blue
wax tapering in width and thickness. With the afd_ecron carver or
Ash No.5 instrument, cut out the excess wax toptheciled outline of
the design. Incorporate the retentive tags in fofi-shape or inverted
V. Then, trim and polish the wax pattern.

Carefully remove the wax pattern from the model wuithdistortion.
Readapt and seal down ready for spruing.

SELF-ASSESSMENT EXERCISE

Why do we incorporate the retentive tags in théepa®?

3.2.2 Investment Model Technique

As earlier stated, this technique entails the dshuplicate cast made in
investment material. Therefore, you need to know kmweproduce the

master cast in investment material. This procegasg discussed in unit
9, section 3.2.
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After obtaining theduplicate cast in investment material, the proce
for making the wax pattern is similar to that of twax withdrawa
technique discussed abc

3.3 Spruing

By definition, a sprue is the channel by which thelten metal enter
the mould. Most ofte, many sprues are used to provide channel:
molten metal during casting operation. Sprues nefolbmed from wa:
wires, plastic or metal wires. Wax sprues vary ige @and shape ar
may be obtained by means of a sprue former. Thickes may be mac
by hand or can be purchased in preformed patternsally, a spru
should have reservoir which provide a reserve oftenometal from
which the plate may draw as it contract on coolingavoid porou:
casting.

Fig. 4.2: Wax Pattern with Spruesin Situ

3.3.1 Principles of Spruing

The fundamental principles of spruing inclt

o Sprues must be smooth on the surface to reducelémde wher
molten metal enters the mo

o It should be round in section to reduce frict

o It should be short and equal in gth to give quick entry to th
metal

o Sprues may vary in length, shape and thick

o It should not cause the metal to turn through shagie:

o It should be flared at the junctions to avoid fiedges o
investmer

o It should have riser sprues to permitck exit of air from the

mould
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o It should be sufficiently humerous to permit quiektry of the
metal.

4.0 CONCLUSION

The procedure for making the wax pattern of metédtep was

highlighted. The Pencil design of the pattern islenan a model which
has been surveyed and blocked out. In the wax vathal technique,
the pattern is made on stone cast while the invastruplicate cast is
used for investment model technique. In either cteeprocedures for
adapting the wax and spruing the pattern are thes&he fundamental
principles of spruing were highlighted.

50 SUMMARY

Your study in this unit centered on the constructiof metallic
framework in wax pattern. This is the theoreticatkgaound required to
produce a functional appliance in the dental latooya Two techniques
of making wax pattern of skeletal plates are idej viz; the wax
withdrawal and investment model techniques. The érentails the
preparation of wax pattern on master cast whichspsued and
subsequently removed for investing. While the fatt@volves
duplication of master cast in investment matetia¢, duplicate cast so
obtained is used to produce the wax pattern wisicpiued and invested
with the pattern in situ. The unit also touched tbe principles of
spruing.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe the procedure for the construction of Iheta
framework in wax pattern on investment model.

2. Compare and contrast the two techniques of makkejetl
plate.

3. What is a sprue? State the fundamental princidlepring.

4. Mention four important features of metallic framewo
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1.0 INTRODUCTION

The metallic framework discussed in the previoud orerely forms a
part of metallic partial denture. As you might beaagy metallic denture
framework is a constituent part of metal partial tdez. Therefore, in
this unit attempt would be made to construct a tional dental
appliance using a combination of dental alloys @otymeric dental
material.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

identify the materials for the construction of nietadenture
state the importance of combining metallic withydicrresin
illustrate finished metallic dentures

explain how to fabricate a combination appliance.

3.0 MAINCONTENT

3.1 Materialsfor Fabricating Metallic Denture

As you already know, metallic denture is a comboratof metallic
alloys and acrylic resin materials. The metal congmbreonsists of part
the saddle, either plate, strap or bars togeth#r ather elements such
as clasps, rests, and other relevant retainers.a€hgic component is
the part of the saddle, the labial and buccal #snas well as the teeth.

62



DNT 404 MODULE 3

Fig. 5.1: Metallic Partial DentureIn Situ on the M odel

L il ™ o

The materials for making metallic dures are as follows:

3.1.1 Types of Alloysfor Metallic Framework

The technological fabrication of a ¢piece cast involve the use of
sophisticated equipment such as strong technicabnnparallelometel
thermostatic bowl for duplicating material, sandskitzg device, devic
for mechanical polishing anelectro-polishing, glowing furnace and
special casting device based on induced electrieit

However, the dental alloys commonly used for castihg meta
components have been discussed intensively in @nigand 4 of tis
course. These are mainly the:

. Gold alloys
. Cobaltehromium alloy
. Swaged stainless ste

3.1.2 Polymeric Materials

The most widely used polymeric denture materialsclemically
referred to as polymethyl methacrylate and it isybayy called acrylic
resin. It can be usedsaenture base material as well as tooth mat
After a completely finished metallic frame, the aarylnaterial is
applied unto it in form of teeth and denture bassemal for flange:
because of its aesthetic advant

The two types of acrylic matels are
. Heatcured acrylic material

o Self-cured acrylic materia
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The two polymeric denture materials are suppliegpowder (polymer)

and liquid (monomer) components. The difference betwthe heat and
self-cured resin lies in their chemistry of polymzation. Detailed

discussion on these materials is not within thgeaaf this course. You
are advised to read further on Dental Material i5mxe

SELF-ASSESSMENT EXERCISE

State the importance of acrylic resin in metalliotdee construction?
3.2 Reasonsfor Metallic Dentures

There are many reasons why metallic dentures adicated or
prescribed. This is partly because of its supepraperties and partly

due to the deficiency or weakness of completelylacmaterials. These
are:

o Metals are more resistant to fractures than acrglsins and this
enable reduced form of denture bases

o The reduced size contribute to a better and fastgrstment of
the patient to new conditions in the oral cavity

o Some patients complain of burning sensation with tise of
acrylic resin denture

o Similarly acrylic resin may cause inability to serieeperature
changes of food hence the need for metal base

o Recurrent allergy and microbial infection may at&cur with all
acrylic dentures

o You can achieve better result with a combinationrmeftals and

acrylic materials.

3.3 Fabricating the Metallic Denture

You start by obtaining the primary impression withreversible

hydrocolloid. Custom tray is fabricated and secopdampression is
taken with zinc oxide Eugenol paste. The masteraatsined from this
impression is duplicated with refractory materialdescussed in unit 9.
The refractory cast is used for the fabricatiorttef customised metal
plate.
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Fig. 13.2: Diagram of Wax Pattern of Plate

You cannow adapt a sheet of green spacer wax on the pptateon of

the cast covering the crest of the ridge and extgnz-3 mm beyond it.
Loops of 23mm length made of wax are attached to the perip

border of the previously adapted palatal spacer. These loops would
enhance the interlocking of acrylic resin. It ispontant to note that tr

height of these loops should not interfere with #mreangement c

artificial teeth.

A butt joint is created palatal to the crest at jilmection of acrylic anc
metal to enhance the strength of the metal acjytiction and create
smooth joining thus obviating a step formation. sThutt joint is mad:
with a 2mm cylindrical blue wax beading adapted élat crest of the
ridge. A bard parker knife is run ° to the border of the bead.

a) b) Finished occlusal rim with metal
palate

Fig. 5.3a): Metal Palate with Lops Placeon Master Cast
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After the design of the palate in wax is done,clttevax sprues, inve
in casting ring, burn out the wax in glowing fureaand casiDivest, cut
the sprues, then burnish and polish the metal .phster finishing, the
metal plate is placed on the ma cast to makes the maxillary rim f
jaw relation. The jaw relation is recorded and ntednon the
articulator. Transfer markings on the registratidock and se-up the
teeth in accordance to the principles of balancedlugion anc
articulation.

The wax pattern is flasked, boiled out, packed, curee-flasked,
trimmed and polished to high quality with improvedtaettics

) h
(a) (b) full dentur
Fig.5.4: Diagrams of Finished Metal-Acrylic Partial

40 CONCLUSION

You are made to know that metal frame is only astturent part o
metallic denture. The other part is the acrylic comgnt which consis
of the teeth and flange(s) for aesthetic purposgeHyou know that th
dental alloys for casting metal frame are goldyad|ocobal-chromium
alloy and stainless steel alloy. The plastic comporsethe acrylic resir
A combination of these materials is used for makagunctional
metallic denture

50 SUMMARY

In this unit, you learnt that metallic denture i<@mposite applianc
comprising the metal component as well as plasiimpmment. Alloys
such as gold, cob-chromium and stainless steel are used for me
metal frame while the polymeric component olymethyl methacrylate
Metallic denture, partial or full is superior td atrylic dentures becau
of burning sensation and thermal conductivity. Timecedure for th
construction of metallic denture from impressionctsting the metze
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plate as well as setting up and finishing of metallenture was
discussed.

6.0 TUTOR-MARKED ASSIGNMENT

What is the importance of metallic dentures?

List five equipment used in the fabrication of niigtalentures.
Mention the two types of polymethyl methacrylatel ymow.
The is made with 2mm cylindrical blue waadiag.
Identify the important stages in the fabrication wietallic
denture.

aghrwpE
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1.0 INTRODUCTION

In this unit, you will study one of the supportingits for partial
denture. Onlays are used for different purposespartial denture
construction. They may also be used as major @ionghen they are
made to join one saddle to another. Before furtkegplanation on
onlays, you need to know the objectives of thig.uni

20 OBJECTIVES

At the end of this unit, you should be able to:
define onlays

describe onlays

state the advantages and disadvantages of onlays
state the functions of onlays.

PobdE
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3.0 MAIN CONTENT

3.1 Déefinition of Onlay

An onlay is a restoration which is sited on thethomther than inside
the tooth but different from simple cap. Retentfiononlay is provided
by dowel extending into the dentine of the tooth.

3.2 Description of Onlay

Onlay is like an occlusal rest which is made toezathe whole surface
of the tooth. Onlays are normally cast in eithetdgor Co-Cr alloy.
Complete onlays are not common because of its exgenature rather,
a combination of gold and acrylic resin are usede Tast gold has
direct contact with the tooth while the acrylicires added to complete
the thickness of the onlay. Onlays must be so sha@seto be self-
cleansing and must be beveled to fine margin.

3.3 Advantages and Disadvantages of Onlay

The combination of metal and acrylic onlay has miber of merits and
demerits as follows:

3.3.1 Advantages

o It produces a lighter onlay

o It has better aesthetics because the acrylic twalthur simulates
the natural colour of the tooth.

o It is easier to spot grind because of the acrgsgirr that comes in
contact with opposing tooth.

J It is cheaper than all metal onlay.

3.3.2 Disadvantages

. Abrasion is more rapid and this may require frequessurfacing

o There may be need for masking agent or an opaddiensure
perfect aesthetic colour.

3.4  Functions of Onlay

The functions of onlay are as follows:

o Support: Onlay function like an occlusal rest byeyanting
denture from sinking into the tissue. But becatise thicker and
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broader than occlusal rest, it has less tendencyrdsture and
distortion

o Correction of occlusion: Onlays are mostly used ctwrect
problems of closed occlusion as a result of gerse@lattrition
and reduced height. Therefore, onlays use to aser¢he vertical
dimension

o Balanced articulation: Onlays may be constructedcdorect
articulation problem

o Splinting action: A mobile or unhealthy tooth mag $plinted by
onlay until better tooth health is attained

o Retention: When the onlay is designed to extendvbethe
survey line, there is direct retention effect.

e Indirect retention effect: Where the onlay is flarh the clasping

axis or line of fulcrum axis, it may have indireetention effect
on that part that lies at the other side of therfuh.

40 CONCLUSION

Onlay is a restoration appliance that covers th@resisurface of the
tooth. It is different from inlay which is locatasithin a cavity in a

tooth. Onlay is also different from crown becausdaes not cover the
entire clinical part of the tooth but the occlusatface only. Onlays are
usually cast in gold or cobalt-chromium alloys thbua combination of
metal and acrylic onlay is very common.

50 SUMMARY

You now know that onlay is one of the supportingtaimn metallic
partial denture. Unlike the occlusal rest, it cevéine whole grinding
surface of the tooth. Onlays are used for many geep in metallic
prosthodontics in dentistry ranging from suppootyection of occlusion
and articulation to providing direct and indireetantion.

6.0 TUTOR-MARKED ASSIGNMENT

1. Outline the functions of onlay.

2. Explain how onlay may be used for indirect retemtio
3 Differentiate an onlay from inlay and crown.

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

This unit shall give you further insight into thepgporting units for
metallic partial denture. Although, unit 10 subsatt 3.1.2 has
introduced you to the concept of rests, its daénitand examples, this

unit will explain the basic principles for the dgsj construction and
functions of these supporting appliances.

20 OBJECTIVES

At the end of this unit, you should be able to:

o enumerate design requirements of occlusal rest
o explain the purposes or functions of occlusal rest
o describe the position and design of other typasss.

3.0 Main Content

3.1 Reds

You can define rests as metallic extensions locatedthe teeth to
prevent vertical displacement of the denture towaite soft tissue.
Occlusal surfaces are ideal for rests because pnesent horizontal
surfaces that can prevent tooth movement as atreSuwiertical load.

However, rests that are not positioned on occlgsdiaces are named
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according to their position or location on the tgtgeth. E.g. Cingulum
rest on the Cingulum of anterior tooth etc.

3.1.1 Occlusal Rest

It is the metal extension of the partial denturéodhe occlusal surface
of standing tooth. Usually it rest within a box jpaeation on the
occlusal surface called seat. If it is properly maatcclusal rest provides
the best type of support. The most appropriates satiee the occlusal
surfaces of healthy molars and premolars so tlest ¢tlan withstand the
masticatory force and prevent sinking of the demtimto the tissues.
Since occlusal rest must fit the occlusal surfaicthe tooth accurately,
the cast type provides better fit and it is mosfemred.

SELF-ASSESSMENT EXERCISE

State two health conditions a tooth must fulfillarder to bear occlusal
rest.

3.1.1.1 Principles of Designing Occlusal Rest

. The design must be such that the transmitted fir@dong the
vertical axis of the tooth to prevent tilting.

. The design should be wide and thin and be holloteedvoid
interference with opposing tooth

. Occlusal rest must be designed to be rigid and flesible to
prevent the sinking of the denture into the tissue.

o The margin must be beveled without sharp edges

o It must be shaped such that it is self-cleansimgepably saucer-
shaped.

. It must be finished with high lustre to prevent edince of food
debris

. Where it is possible, occlusal rest should be usezbnjunction
with clasp.

3.1.1.2 Functions of Occlusal Rests

o Support — Occlusal rest usually transmit the vattioad to the
abutment like a typical tooth borne denture. Fontexly Class
Il type of partial denture, you may design occlugsst on both
abutments to provide the best support.

o Improvement of occlusion — Occlusal rest may bestroted for
cases with occlusion deficiencies. In this casepraperly
designed occlusal rest results in balanced ocalusm balanced
articulation.
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o Indirect Retention — This may be achieved if thgdriocclusal
rest is placed far from the fulcrum or claspingsaand helps to
prevent lifting of the opposite side of the dentdrem the
mucosa.

o Deflection of Food — The saucer-shape of the oetlusst must
be designed such that it will not only prevent aibe of food
but completely deflect food particles.

3.1.2 Incisal Rest

As the name suggests, the rest is positioned irptparation on the
Incisal edge of the tooth especially the upper reanirhe incisal rest
may cover the whole length of the edge or just allsportion of the
incisal edge.

3.1.3 Cingulum Rest

The preparation that houses the rest may be madkeo@ingulum of
canines or other anterior teeth. But what you noaesisider is that the
vertical load must be directed along the long axithe tooth to prevent
tilting of the anterior tooth/teeth.

3.1.4 Circumferential Lingual Rest

What makes this one special is that its preparatmvers the mesial,
lingual and distal width of the tooth. It is usyalplaced below the
survey line. It has horizontal point of support @ahihelps to prevent
labial tilting of the tooth.

3.1.5Internal Rest

It is a type of precision attachment which is intcaonal and the
preparation is made in an inlay. The rest is |atavethin this
preparation. This type of rest is named accordinthé part of the tooth
the inlay is located. An example is the internatlosal rest.

3.2 Embrasure Hook

Embrasure is the small triangular-like space betwbe curved surfaces
of the teeth. Embrasure hook is an extension oéraowable partial
denture into the embrasure above the contact ataebn two adjacent
teeth which resists movement in a cervical directio

40 CONCLUSION
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This unit dealt with the concept of rest and haokioader perspective.
Rests are mainly used to provide support for metallate in partial

dentures. There is detailed discussion of occlusat which is the

commonest type of rest in partial denture design.

However, other types such as incisal rest, Cinmguluest,
circumferential lingual and internal rest followetlsame principle of
design and construction as occlusal rest.

50 SUMMARY

Generally speaking, rests are metallic extensiodeofture plate which
helps to transmit the vertical load to the teetlest® are named
according to their position on the teeth hencedbeusal rest on the
occlusal surface, incisal rest along the incisgleedthile Cingulum rest
is found on the Cingulum of anterior teeth. Resé&swsually located on
small preparations made on healthy teeth.

6.0 TUTOR-MARKED ASSIGNMENT

1 Explain the concept of rest.

2 Outline the design requirement of occlusal rest.

3 What is an internal rest?

4 Mention two types of rest that are commonly fbwn anterior
teeth.
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1.0 INTRODUCTION

We are going to end our discussion of supportingswf skeletal plate
with focus on continuous clasps and connecting. f@ositinuous clasps
are a type of indirect retainer while bar is a tgbenajor connector. In

this unit, you will study the meaning, design piolkes and types of
these two phenomena.

20 OBJECTIVES

At the end of this unit, you should be able to:

o define continuous clasp and bar in relation to ihetdenture
plate

o state the functions of continuous clasp

o outline the design principles of continuous clasp

. describe different types of bars used in skeldtdkpdesign
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3.0

31

Main Content

Continuous Clasp

Remember that you studied clasps in unit 11 of toisrse, therefore,
you should not have problem understanding contiswdasp. Going by
its name, continuous clasp is an extension of trenal arm clasp. That
is, it covers more than one tooth and it is usu@bated on the lingual
or palatal aspect of anterior teeth resting onGhgyulae. It is rigid and
strong; therefore, it is always positioned above #urvey line. It is
otherwise known akennedy bar.

3.1.1 Functions of Continuous Clasp

Some of the functions of continuous clasp are:
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Indirect retention: - It has an indirect retainieffect on the
posterior part of the denture since it is anteyipidsitioned.
Splinting Action — It helps to immobilise any we&doth in the
system since it connect many anterior teeth.

Bracing — It is positioned above the survey lined angages the
teeth effectively thus preventing lateral movenmarthe denture.
Support — It helps in distributing the load to theth concerned.
Act as connector — It is a minor connector sinc@ins one
occlusal rest to another.

Design Principles of Continuous Clasp

It must be rigid, broad and thin

It should lie on the cingulae or horizontal surface

It should be free from the gingival margin thus ieltmg gum
stripping

It should be smooth and self-cleansing with highspo
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Fig. 3.1: Continuous Clasp and Posterior Palatal Bar

3.1.3 Contra-indicationsfor the Use of Continuous Clasp

<
There are some factors that make the uscontinuousclasp difficult or
undesirable. These are discussed as fol

o Diasteme— These are spaces between teeth and it negatesd
of continuou clasp for aesthetic reason. But where the us
very necessary, the design may be modified aslihcontinuous

clasp.

o Inclined teeth— Teeth that are lingually positioned es not
present horizontal surface fcontinuousclasp to res

. Deep bite— A case where the lower anterior bite on the pa

aspect of the upper make it impossible to consicontinuous
clasp on the upper because of insufficient spadedsn the
incisal edge and the Cingulu

. Short clinical crowr— This imply that there is insufficient spa
between the incisal edge and the gingival margis thaeking the
continuou: clasp either too thin or encroaching the ging
margin. It is not advisable to uwcontinuousclasp in this cas
unless it is modifiec

3.2 Bar asMajor Connector
Bar is a major connector that joins one saddlentotleer. It is rarely
indicated for removable partial denture. Howevdrer¢h are man

available designs in metallic frais for both upper and lower prosthes
Some of these designs are discussed as fo
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3.2.1 Posterior Palatal Bar

The posterior palatal bar is usually designed wérge to the junction ¢
the hard and soft palate. At the midline area,unves tc avoid the
palatal fovea whereas it lies on I-compressible tissue at the tuberosity
area. Posterior palatal bar has good stabilityt #s5 on the horizont:
part of the palate and it is well tolerated by ¢aits

3.2.2 Middle Palatal Bar

This ba is located slightly anterior to the posteriorgial bar though i
Is broader than the normal palatal bar. It hasebedtability than th:
posterior bar since it rest on less compressilgsué area. It has |
indirect effect as it is placed closethe fulcrum.

3.2.3 Anterior Palatal Bar

It is usually formed by the combination of two galaarms. It is use
where continuouglasp is contr-indicated and because of its anterior
position, it is very effective as indirect retain€sometimes, it i
combined with posterior palatal bar to form a meffecient ring bar.

Fig. 3.2 Major Connectors
3.24 Palatal Strap

This is otherwise referred to as palatal plateafalstrap is just a
extension of palatal bar with larger coverage akgence, the anteric
palatal strap is actually a broad anterior paldtal. It may be
constructed in either acrylic resin metal with necessary rigidity. It
may also have standing teeth abutment with direthimers at a
corners.
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Fig. 3.3: Palatal Strap

3.25 Lingual Bar

Lingual bar isa bar that is installed on the tongue side of #wtal arct
and connectdilateral parts of mandibular removable partial Dent
Technically speaking, it is a major connector ledatingual to the
dental arch joining two or more bilateral parts omandibular partia
denture.

Lingual bar is usually situatec-2mm below the gingial margin. It is
designed above the functional level of the flootld mouth so that
will not impinge on the mucosa. The upper bordetthaf lingual bal
should be parallel to the gingival margin. Tin fethould be used i
provide adequate relief lween the tissue and the lingual bar.
improve stability, the lingual bar could be reinfedcwith either direc
or indirect retainer such as clasgcontinuous clasp.

The prefabricated type of lingual bar can be found in ¢hf@ms
v" The halfround hape

v" Oval shape ar
v Half-pearl shag
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Fig.3.4: Diagram of Lingual Bar

3.25.1 Indicationsfor Lingual Bar

. Diastema —The presence of diastema between lower ante
may contrandicate other connectors like lower apron
continuousclasp for aesthetic reas

o Space 4ingual bar is suitable where narrow space betwtae
gum margin and floor of the mouth may not permit tise of
lingual plate or strap

. Where the health condition of the gum cannot supptate
during the waring of denture

3.2.5.2 Contra-indication for Lingual Bar

J Lingual inclination —If the relief of lingually inclined teeth ¢
tissue undercut will make the lingual bar too pnoemt for the
tongue

o The presence of istanding teeth or sug-numerary will affect
adaptation and insertion of the lingual

. Space —where the space between the gingival margin

functional floor of the mouth is so narrow or t to
accommodate the lingual |
. Prominent lingual tort.

SELF-ASSESSMENT EXERCISE 1

How doesspace affect the use of lingual k
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3.2.6 Labial and Buccal Bars

You may say that these are similar or analogousgual bar but are
positioned on the labial or buccal aspect of tligei The labial and
buccal bars are not in common use though effectveamy other
connectors. It may be used on both upper and lcaves.jlt is flatter and
broader than lingual bar because of its increasegth. Like the lingual
bar, there is no direct contact with the tissueidge; therefore, you
must relief the tissue area with adequate thicknésia-foil gauge. This
help to prevent trauma and gum-stripping.

Fig. 3.5: Chromium alloy Mandibular Labial Bar on
Master Cast

SELF-ASSESSMENTS EXERCISE 2
What is the difference between labial and lingual?b
40 CONCLUSION

In broader perspective, you have studied a typeniofor and major
connector. Continuous clasp is a minor connectaingntwo bilateral
occlusal rests. It also helps to provide indirestention to other part of
the partial denture. On the other hand, a bar metal segment of
greater length than width uniting two or more lafal parts or saddles
of partial denture. Bar is a major connector witldewariety of designs.

50 SUMMARY

The major discussion in this unit centered on cwuus clasps and
connecting bars. Continuous clasp is an extensfothree arm clasp
resting on the lingual aspect of anterior teeth.ntigjor functions are to
provide splinting action, bracing, indirect retemtias well as support to
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the teeth concerned. It is designed to be free filmengingival margin
and rest on the cingulae. Bar is a major conneatach unites the
bilateral components of partial denture. There agniy two types
which include the palatal and lingual bar. The falaars are found in
the upper arch and various designs include therianteniddle and
posterior bar. The palatal strap is just an extmnef palatal bar just like
we have the lingual Apron in the lower which isexttension of lingual
bar. However, the lingual bar is strictly on lowarch connecting
bilateral parts of mandibular partial denture. Aiaace of these bars are
the labial and buccal bars which are usually lataia the labial or
buccal aspects of either upper or lower dental.arch

6.0 TUTOR-MARKED ASSIGNMENT

1 How would you design a continuous clasp?

2 Differentiate between a bar and strap in skebsign.
3. State the factors that contra-indicate theafis@gual bar.
4. Mention four types of bar you know.

5 Defined continuous clasp and state its funstion

6 is another name for continuous clasp.

7.0 REFERENCESFURTHER READING
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Shaw, F.G. & Scott D.C. (1968)Practical Exercises in Dental
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Sheldon, W. (1979)Complete Denture Prosthodontics. Philadelphia:
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1.0 INTRODUCTION

This unit will teach you the detail of some stepsi yundertook in unit
12 during the construction of metallic frameworkheT investing

techniqgues adopted should be able to produce adrioul the wax

pattern while the wax elimination method faciligtie burning out of
wax in the glowing dental furnace. The heat-soaksndone preparatory
to casting operation.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the procedure for investing the wax pattesimg casting
ring

o describe the method of burning out wax from the llshauthout
residue

o explain heat -soaking of the ring preparatory tstiog
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3.0 MAIN CONTENT

3.1 Investing the Wax Pattern

Investing is the method of forming the mould of thax pattern in the
casting ring using the appropriate investment melter

You will start this procedure by painting the waxfaces with wetting
agent e.g. liquid soap which reduces surface tanaial allow air to
escape leading to smoother casting. Subsequentlgmal mix of

investment material is used to coat the surfaceleofvax pattern using
camel hair brush. The appropriate size of the gsting is selected
such that it is 6-8mm wider than the cast. You redlyer Vaseline the
inner wall of the ring or line it with moistened b&stos tape. This
practice allows unrestricted expansion (settinggragcopic or thermal)
which compensate for the cooling shrinkage of fleya

At this juncture, the investment material is mixeith water or original
liquid in accordance to the manufacturer’'s insinrct Mixing may be
done in a vacuum mixer or manually and gently po@aeng the side of
the casting ring on model vibrator. Fill the cagtinng to the top level
with investment and allow setting or hardening et 40-60 minutes.

Precaution: It is important to introduce the casting ring itit@ casting
machine to check for balancing and alignment befdexing in the
furnace for heating.

SELF-ASSESSMENT EXERCISE

What factors do you consider in choosing the apjeite investment
material?

3.2 Wax Elimination

After setting of the material, the casting ringplaced on its side in cold
furnace and heated. The purpose of heating isldav dhe wax to flow
out of the mould leaving a hole in which molten ates poured after
glowing the ring. Heating should be done slowlyiat to liberate both
the ethyl alcohol content and wax by bringing temperature to 45C
over a period of one hour. This would be followegdrapid heating thus
raising the temperature to 10@in the next one hour. At this stage, no
traces of wax in the mould and there is completen bout of wax
without residue.
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SELF- ASSESSMENT EXERCISE

State the purposes of slow and rapid heating.

3.3  Heating-Soaking

This phenomenon is used to describe the practiceusfaining the
mould at casting temperature in the oven befonestearing the job to
the casting machine. Remember that we have raisetemperature to
1000'C; it is kept at this temperature for another hdinis will ensure a
comprehensive thermal expansion as well as kedpiegnould ready
for casting. At this stage, you remove the casting from the oven and
transfer to the casting machine.

4.0 CONCLUSION

This unit centered on the preparatory steps targpst metallic frame.
The procedure for investing the wax pattern anchiekting the wax
content was discussed. The heat cycle was complatadhe soaking
process necessary to keep the mould ready fongasti

5.0 SUMMARY

In this unit, you learnt how to invest the wax patt using the
appropriate investment material. The gypsum-bondedterial is

suitable for gold cast while phosphate or silicaded is recommended
for Co-Cr casting. The wax pattern is first coangth wetting agent and
then investment material before pouring the mixtofeinvestment

material into the ring to form the mould. The swgjtitime ranges
between 40-60 minutes.

Wax elimination is done by heating the furnace freoid to 456C for
one hour and followed by another one hour of rdgdting to 100tC
for Co-Cr casting. This temperature is sustainedoioe hour during
heat-soaking period.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discus the procedure for investing wax pattern foetallic
Prosthodontics frame.

2. What do you understand by heat-soaking?

3. The setting time of casting investment material gean
between............. t0....coiveiivnenn.... Minutes.

4. State four reasons for heating the mould containiag pattern.

5. Heat soaking is done at................. temperature for aopeof
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1.0 INTRODUCTION

In the last unit, our study focused on investing Wax pattern in the
casting ring using appropriate investment mate8absequently, the set
mould was made to undergo heat cycle in the furmaeparatory to
casting operation. In this unit, we shall study twe common types of
casting machines as well as the techniques emplioyedsting molten
alloy into the heated mould. The two machines amrtrdugal and
solbring machines.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o identify centrifugal casting machine
o describe solbring casting machine
o describe the casting techniques in dental laborator

3.0 MAIN CONTENT

3.1 Casting Machines

Casting machines are special machines used in Idbiaratories to
make dentures, inlays, onlays, crown and bridgesnatallic alloys.
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There are basically two types of machines usedcé&sting in dental
laboratory, these are:

o Centrifugal casting machine
o Solbring casting machine

3.1.1Centrifugal Casting Machine

This machine is based on the principle of centafugrce which pushes
the molten metal away from the centre towards #add mould. In this
machine, the alloy is melted in a separate crudibleliminate sulphur
contamination from investment material. There aw ttypes of

centrifugal casting machine, viz:

o Spring operated centrifugal machine
. Induction casting centrifugal machine

The major difference between the two is the metbbdctivation. The
former is activated by turning the spring in artekwise direction
while the latter is electrically operated.

3.1.1.1Spring Centrifugal Machine

The machine has horizontal cradle which faces theilde. The

crucible and cradle are mounted at one end oféh&ifugal arm which

is pivoted at the middle and have a counter wedgltihe opposite end.
Some horizontal rotating machines have a cranked va@hich swings

through 98 into alignment with the main arm when the maclignget in

rotation. This provides a high initial acceleratiinthe molten metal.
The initial acceleration can be achieved by usirayarturns when the
spring is coiled. Although, care must be taken teoinduce too great
initial acceleration which may damage the investnmeould.

Fig. 2.1: A Spring Centrifugal Machine
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3.1.1.2Induction Centrifugal Casting Machine

Modern digital types are available and are elealisicoperated witt
light indicators. The crucible with inguts is pasiited correctly withir
the machine. Then, the heating coil is made to lepvéhe crucible
when the machine is set. Heating can comte slowly at first but whe
the casting ring is introduced into the machine tégulator is put &
high temperature mark. The light indicator alents tlental technologi:
when the casting temperature is reached. Once #dohine is activatec
the heatig coil moves out of the way and the centrifuge begiashing
the molten metal into the moul

SELF- ASSESSMENT EXERCISE

Mention the two types of centrifugal casting maelsi

3.1.2Solbring Casting Machine

This machine is designed on the princijof steam pressure. It is
simple mechanism comprising the heavy metal base which a fixed
vertical metal support is mounted. A movable arncosnected to th
support at a hinge metal joint. The hinge pernotsvard and backwar
movement of the hare during the casting operation. A circular ma
lid is attached to the movable arm with the aidletfachable rod. This
to facilitate easy removal of the lid at the timfestocking it with wef
asbestos paper which is the source of steam nedgulovde the
casting force. There are three pins on the mets# bdich are adjuste
to hold the casting ring firmly in place prior tedting the inguts on th
crucible of the mouls

[~

—

Fig. 2.2: A Solbring Casting Machine
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3.2 Casting Techniques

The casting techniques are the methods you adoptoving molten
metal (alloys) into the heated mould. Earlier, ywave seen the two
types of machines used for casting operation. €bkrtique will depend
on the particular machine being used for castimnsgquently, we shall
discuss two casting techniques:

o Centrifugal casting technique
o Steam pressure casting technique

3.2.1 Centrifugal Casting Technique

This technique relate to the use of centrifugaltiocgs machine.
Remember that the mould must be heated in the déantace after
testing the casting ring in the cradle. Then yoll turn the arm of the
spring centrifugal in a suitable number relativetite size of casting.
The locking rod is inserted to preserve the poatmeinergy of the coiled
spring. Start heating the inguts in fireclay crieibefore removing the
ring from furnace. The inguts is seen to collapsden its own weight
with the influence of heat. At this point, posititime hot casting ring
into the cradle. Further heating with minimum fluxlwnake the metal
to spin. Remove the locking rod to release the htew) arm which
automatically induces the initial acceleration tipabpels the molten
metal into the mould. Allow the rotating arm towlg move to a halt,
remove the casting ring face up and after five n@suplunge into cold
water.

SELF-ASSESSMENT EXERCISE
At what point do you remove the locking rod for @agtto commence?
3.2.2Solbring Casting Technique

Remember that solbring machine used for this metisothased on
steam-pressure as the casting force. It is an it@apbiprecaution to
check the ring for position on metal base beforatihg in the oven.
While heating the ring in the oven, remove the midabf the solbring
machine and stuck it with two to three sheets of agbestos paper and
put in situ. Remove the red hot casting ring frdra bven and put in
pre-set position on the metal base. Position thatgon the crucible of
the mould and direct the reducing zone of the flamenelt the alloy.
Continuous heating with minimum flux causes the emklloy to spin.
At this point, gently lower the horizontal arm unthe lid with wet
asbestos completely covers the casting ring to mdwdficient steam
pressure that forces the molten metal into the modild firmly in
place until the casting operation is complete. Affeperiod of five
minutes, plunge the ring in cold water to remowe ¢hst.

91



DNT 404 METALLIC PROSTHODONTICS 1

4.0 CONCLUSION

This is the unit where the actual production of ietaental frame is
done. The major equipment in the production of fhetprostheses is
the casting machine. It is through these machinasmolten alloys are
forced into the mould to obtain the cast metal @ple. The two types
of dental casting equipment are the centrifugalicgsimachine and
solbring casting machine. The technique employedridpen the type
of equipment used.

5.0 SUMMARY

In this unit, we discussed the two types of machinsed in dental
casting operation. The centrifugal casting machmebased on the
principle of centrifugal and centripetal forces wathi are applied
concurrently to push the molten alloys into thetbéamould. This is
mainly used for large casting like metallic franee partial denture. On
the other hand, the solbring casting machine isgdesi for steam
pressure. A variance of it uses the air pressupush the molten alloy
into the mould. The procedure for casting usingegitif this equipment
was also discussed.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is the difference between the two types oftrdegal
casting machine?

2. The two types of solbring casting machines are
caand
3. Describe the procedure for casting metallic padeiture using a

typical centrifugal casting machine.

What is the purpose of dental flux in casting oper&

Give a vivid description of a steam pressure cgstiachine.
The operating principle of solbring machine is basedwhich
gas law?

o0k

7.0 REFERENCES/FURTHER READING

Applegate, O.C. (1968)Essentials of Removable Partial Denture.
Prostheses. (2nd ed.). Philadelphia and London: \§aBmder.

Krantz, W.A. et al. (1990). A Simplified Technique for Fabricating
Esthetic Cast Metal Occlusal Surfaces for Denturg<Prosthet
Dent.

Osborne, J. (1969PDental Mechanics for students. (5th ed.). London:
Staples Press.

92



DNT 404 MODULE 5

UNIT 3 FINISHING
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1  Finishing Metallic Prostheses
3.1.1 Purposes of Finishing
3.1.2 Types of Metal Finishing
3.1.3 Factors in Choosing Metalishing Process
3.2 Rough Finish
3.3  Fine Finish
3.3.1 Finish Line
3.4 Polishing
3.4.1 Mechanical Polishing Process
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In the previous unit, we cast our dental metal&rfe using either of the
two techniques - the centrifugal and solbring castiechniques. We
also divest the job by immersing it in cold waterrémnove the cast.
Here, we are going to learn how to make the jobable and ready for
the patient. Finishing the cast prosthesis is atbptocess that involves
rough finishing, fine finishing and polishing as w&feall see in this unit.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

state the concept of finishing as it relates to the@enture
explain the process of rough finishing

appraise the finish line on finished metallic phests
polish metallic prostheses.

3.0 MAIN CONTENT
3.1 Finishing Metallic Prostheses
Definition: - Finishing can be any operation thde the surface of a

work-piece to achieve certain property. Processehide degreasing,
cleaning, pickling, etching or polishing metallicriaces to create a
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work-piece with desired surface characteristicstevials for finishing
include solvents and surfactants for cleaning,saaittd bases for etching
and solutions of metal salts for plating.

3.1.1Purposes of Finishing
Finishing alters the surface of metal productsricagce

Corrosion resistance

Wear resistance

Electrical resistance
Tarnish resistance
Chemical resistance
Reflectivity and appearance
Torque tolerance
Solderability

Durability

Good hygiene

Patient’s comfort and satisfaction

3.1.2Types of Metal Finishing

Metal finishing is used to treat the exterior of tateprosthesis by
applying a thin complementary layer to its surfacBeme of the
common methods are:

o Electroplating — This is achieved by passing an electric current
through a solution containing dissolved metal iansl metallic
dental frame to be plated. The dental prosthesimasie the
cathode in an electrochemical cell attracting idnsm the
solution. You must note that plating is typicallypatch operation
in which the prosthesis is dipped into a seriebath containing
various reagents to achieve surface characteristics

. Brushed metal— Unlike plating, it is a method used to remove
surface imperfections. It creates uniform, parafjedin surface
texture to smooth out the prosthesis. Abrasive belbrush is
usually employed to achieve this effect.

o Grinding — The grinding machines uses friction, attrition amd
compression to smooth out the prosthesis surfadéhinthe
dental laboratory, we use trimming machines withegitiamond
or Tungsten carbide bur and in some cases cutisgtd grind
the rough surface.

. Sandblasting — Also called bead-blasting or abrasive blasting
which forces sand, steel shots, metal pellets beroabrasives
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into a substrate at high speed. It helps to remadleerant
investment material and produce a smooth, cleanaaygdi

Buff polishing — The polishing lathe in the dental laboratory is a
good example. It uses a cloth wheel to buff thetalgmrostheses
surface resulting in glossy sheen.

o Powder coating— It is a type of coating applied as a free-flowing
dry powder. The powder may be thermoplastic or nioset
polymer and typically applied electostatically atieen cured
under heat to allow it flow and form a “skin”

3.1.3Factors Considered in Choosing Metal Finishing Progss

Some of these factors are:

o Production Speed- It is important to consider how fast and
convenient a particular method is before applyirgy tdchnique.

You are not expected to use tedious long procdss dlating
when you can quickly use brushed metal to achiaveesresult.

o Cost Effectiveness— Some equipment can deliver faster cycle
rates though, they may be expensive.
o Metal Hardness — Harder metal usually require more intensive

finishing technique. The finishing of cobalt-chrom cast is
more cumbersome than cast gold alloys, as thislveg sad-
blasting, grinding and tougher abrasives.

3.2 Rough Finishing

Rough finishing is also known as grinding. Thisaarse in nature and
usually a preliminary finish of the dental appliancThe process
includes grinding off of casting, deburing or codfi excess cast
extension like sprues and reservouirs.

Procedure

Clean the appliance in water and perform sad-blggtperation in case
of Cobalt-Chromium cast. Visually examine the casbyalstructure

correctly and identify any casting fault and accaasility. You should

also pickle in acid solution to remove oxides ankeotimpurities. In

case of precious metal cast like gold alloys, placgust tray directly
under the work to collect droppings during trimming.

Hold the sprue firmly with pliers and cut the sume after the other
with rotating cut-off disc or Fret saw. Remove thienples and other
surface roughness with diamond bur or Tungstenaaiiurs. Grind the
polishing surface of the metal frame with a coaseel and followed
by smooth wheel or rubber stone to achieve sudauaothness.
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3.3  Fine Finishing

This type of surface finish is also called satimdh. Here, the polishing
lines will be soft and less reflective. It is sepmight finishes that still
have some polishing lines that are very minor.tdirts with medium
pumice followed by fine flour of pumice until scthes are removed.
This may be achieved with small bristle brush witipoli bloc or fine
pumice on an ordinary lathe brush.

3.3.1 Finish Line

Finish line of a metallic Removable Partial DentyRPD) is the
junction of the plastic denture base with the mefahe framework. In
metal denture base, positioning of resin-metal tjonc(external finish
line) is very important to minimise weight, maximistrength and
ensure proper palatal contours.

Improper positioning of metal-resin finish lines magversely affect
phonetics. The resultant prosthesis should exishitfaces that re-
establish proper anatomic, physiologic and phoreticours.

SELF-ASSESSMENT EXERCISE

What are the benefits of finish line?

3.4 Polishing

Polishing is the finishing process of smoothening anparting high
luster on dental prostheses. Polishing does naotgrily remove layers
of the denture base but rather causes the surfagesof the metal to
slowly flow along the surface. This is also knovenbaurnishing which is
a plastic deformation of a surface due to slidiogtact with object. The
appliance becomes shiny or lustrous by rubbing. e types of
polishing are:

o Electrolytic polishing
J Mechanical polishing

The two methods result in a very smooth lustrousasa finish called

mirror finish or Beilby layer. Beilby layer is amorphous layer formed
on the surface of metals via mechanical workinganwmg or mechanical
polishing.

Our concern in this unit is the mechanical polishafighe cast metal
frame.
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Mechanical Polishing Proces

This may start with fine Pumice mixed with waterthin homogeneou
consistency in a rubber trough of the polishing lafelishing brush c
about 10mm length of bristle is attached to the dpind the lathe an
set in motion. The metallic Partial denture framéheld firmly in bott
hands and loaded with pum, transverse the surface against the
rotating brush which forces the bristles into istees area to smooth
the denture. The short bristle brush is exchangedmhe with longe
bristle. Avoid touching the teeth of the denturaghwiotating brush t
prevent scratches. Wash the denture in running watedyrdar final
polishing.

At this point, all the scratches must have beeniefted. The fina
polishing is achieved with rouge block or powderao@alico or Woo
Mop. Position the cast on the master nl and check for the accuracy
of major connector, rests, clasps and adjust oactmntact. Heat treat
necessary, and restore the po

Fit, finished and polished framework with clasps adjusted.

PGP clasps would have been more passive on abutments.

Fig. 3.1: AFinished Metallic Partial Denture
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SELF-ASSESSMENT EXERCISE
What is the difference between burnishing and polig?
4.0 CONCLUSION

There is an extensive discussion on the finishingetallic appliance in
this unit. Some of the reasons for finishing are itgprove the
appearance, make the job comfortable and appealiribet patient as
well as for durability, tarnish and corrosion résige. Finishing was
discussed in three broad categories, viz:

o Rough-finishing
o Fine finishing and
o Polishing

5.0 SUMMARY

In this unit, finishing is described as the totalif steps that alters the
surface of an appliance to create a desired ®idharacteristic. Some
common methods of finishing dental appliances aretrelplating,
grinding, sandblasting, powder coating and buff igtohg. The
laboratory procedure of achieving finishing is eokinto three stages
for convenience and orderliness. These are rougishing involve
cutting sprues, de-burring and grinding of the .caste finishing is next
and it is aimed at producing semi-bright applianeady for polishing.
Polishing is the final stage of finishing where ggoor reflective
appearance is imparted on the appliance. Thoughe #re two types of
polishing, electrolytic and mechanical polishindieTprocedure for the
latter was discussed extensively.

6.0 TUTOR-MARKED ASSIGNMENT

Other names for sandblasting are..and ......

What is finish line?

Outline the procedure for rough finishing di/pical RPD.
Acids and bases are used fowhile metal salts are  used
for....

5. List five purposes of finishing.

PwbhPE
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1.0 INTRODUCTION

In the last unit, we studied how to finish a caktyarestoration to
provide comfort to the patient or denture wearersiskhing was
considered in three stages. Can you still rec@leatyway, these are
rough finishing, fine finishing and polishing.

In this unit, you will learn about the soft or dest lining practice
which is an optional procedure performed on fingsdenture for special
cases. Soft-liner acts as shock absorber or cusld@twmeen the gum and
hard metal base of the denture. New dentures cafaliyecated with
soft-liners or soft liners can be placed on exgtentures.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

identify a denture with resilient liner

state the reasons for soft-lining practice

enumerate the advantages and disadvantages oinsody-|
fabricate denture with soft-lining.
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3.0 MAIN CONTENT

3.1 Soft-Denture Liner

Soft-denture liner or resilient liner is a flexiblgpongy and cushioned
layer placed between the hard base of a dentures@fhdissues in the
mouth. Some of the properties of this materialudel tear resistance,
odourless, tasteless and non-toxic. It is relagivehsy to adjust and
clean. Above all, it has little effect on the dewtumaterial itself. The
liner may be inserted during or after the constamcof the denture. An
example is self-curing silicon material suppliedcagzaste in tube.

3.2 Indications for Use

The need for a thin layer of soft-denture base r@ten the fitting
surface may be due to:

o Tolerance — When the denture wearer is not comfortable with
hard denture base because the ridge is either-&dged or a
thinner than usual layer of mucosal tissues covettiegalveolar
structures. In this case, the crest of the ridgmines the pressure
point, hence the need for soft-liner.

o Allergy — A patient may be allergic to either acrylic resin
alloy structures which form the base of the dentdenost all

patients can tolerate soft-liner.

J Surgery — When there is removal of excess bone partigularl
the middle of the palate area soft-lining may beduseact as
pressure bandage in reducing swelling and inflanamati

J Bone Resorption— Soft liner may be used with an immediate
denture until sufficient bone healing has occuradter tooth
extraction which is usually a minimum of six months.

o Implant — In case of implant placement, the denture igveli
in the area of implant and soft reline materialpiaced to
prevent direct contact between the denture bas¢hanimplant.

3.3 Advantages and Disadvantages Soft-Lining

There are many benefits and demerits of soft-lindolésvs:

3.3.1 Advantages of Soft-Lining Material

o Comfort — Soft denture liners may be perfect for patientdhwi

sensitive underlying tissues because it is gemitethe tissues
than hard liners.
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o Conformity — Sometimes, you notice that the jaw bone of the
patient will shrink after wearing dentures foramg time. This
will lead to the formation of sharp ridge that sas pain, but
soft liner will compress and conform to the chawggaw bone.

o Chewing — Soft liners fits more tightly in the mouth thanrdha
structures, therefore the wearer is able to clumsl much better.
o Stability — Unlike hard structures that may require adhesives fo

stability, soft denture liners will conform more tioe inside of
the mouth for better stability.

. Health — It helps to improve health of the gum tissues by
absorbing some of the pressures of mastication.
o Retention — it helps to determine the maximum retention

possible by utilising undercut in the bone and guich hard-
liners may not achieve.

3.3.2 Disadvantages

Some of the disadvantages of soft liners are:

o Contamination — These liners are very porous, so they will
easily collect micro-organisms which can causd diseases.

Therefore, soft-liners have to be replaced refulés avoid
contamination.

o Adjustment — The wearer have to see his denturist periodically
for adjustment. These liners also make denturéfcudt to
repair.

o Maintenance — Remember that we mentioned earlier that soft

denture liner easily attract microorganisms hetiee wearers
must clean them more frequently than ordinary dentur

. Strength — In case of acrylic denture, more materials are
removed to create space for soft-liners. Thissdndveaken the
denture requiring metal framework to be installedide the
denture.

o Cost —They are more expensive than typical hard dentumnds a
will also deteriorate more quickly which must belagpd.

3.4 Procedure

This is simply the step-by-step operation undertaieplace or attach
the soft denture liner on the fitting surface oé tthenture. Remember
that we mentioned earlier that soft-liner may beritted with new

denture or placed on existing dentures. Thoughtwioemethods can be
carried out in dental laboratory, an illustratiohaoclinical procedure

with fast setting soft-liner shall also be discusse
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3.4.1 Laboratory Procedure of Attaching Soft-liner to a New
Denture

The denture is finished in usual manner, try-in plagient’'s mouth and
the occlusal adjustment completed. The denturlda teturned to the
master cast while the plaster matrix is formed todbclusal and palatal
or lingual surface of the denture.

The denture is mounted on a free-plane articulatwd the vertical
dimension recorded. The denture is removed from dast and a
minimum of about 2mm of the base material is cut from fikting
surface short of the periphery of the denture. déeture is kept clean
and dry.

Then coat the fitting surface with silicon adhesi{gipply by the
manufacturer). This provides a good bond betweerdénture base and
resilient liner. The cast is then coated with sodidlginate. When dry,
the silicon paste is squeezed unto the slab or padethe accelerator
liquid is added. This is thoroughly mixed togethed then applied unto
the fitting surface of the denture with spatulaeTdrticulator is closed
and maintained under pressure for about 15 minotedlow complete
polymerization.

Finishing — Note that resilient liner is difficult to trinnd polish. Flash
at the periphery is removed by scissors followedrdtating abrasive
trimmer. It is important to trim from liner to dentubase to prevent
liner being torn-off at the base. Final smoothens;mdone by hand with
fine sand-paper.

3.4.2Clinical Procedure

The soft tissues of the mouth as well as fittingfesre of the denture
must be cleaned and dried. The liner comes in powaddrliquid form
which are mixed to form what look like liquid honeit this stage, the
mixture is applied to the fitting surface of thentee.

The denture is inserted and gently brought intonrabrposition for
approximately two minutes. The patient is askelite down on cotton
roll for another two minutes. Subsequently, the jawnoved in various
directions to aid comfort. The excess material mayeleoved after six
minutes as the material sets finally.

4.0 CONCLUSION

Soft lining material otherwise referred to as testl liner is usually
applied on the fitting surface of denture to reduwasticatory pressure
on the tissue. The indications for its use are usised while the
advantages and disadvantages were enumerated.r&¥ onaae to know
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the detailed procedure of how to fabricate a dentith soft-liner in the
laboratory. A loose denture could also be relingtth woft-liner where it
is indicated.

5.0 SUMMARY

Soft lining denture material is a flexible spongytenal placed on the
fitting surface of the denture to cushion the dffecmasticatory stress
on the underlying tissues and bone. Some of thigatidns for its use
include intolerance of hard liner, allergy to alloyacrylic denture, bone
resorption, surgery and implant operation. The advantagesofif s
denture liner include comfort, conformity, stabilityetention and
improved health to the patient. However, we alsdligft some of the
demerits as contamination, difficulty in adjustmemd maintenance.
Others are increased cost and reduced strengiie afenture.

Read more on the laboratory fabrication of softAighdentures.
6.0 TUTOR-MARKED ASSIGNMENT

1 What are the merits of soft denture liner?

2. i Is an example of soft-liner.

3. How would you know if a patient require soft-linidgnture?

4 Explain how to finish a soft-lining material on dere.

5 Mention two ways to prevent contamination of saoftdg
materials from microorganisms
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1.0 INTRODUCTION

This last unit seems to be the most important ifaneeto borrow from

the principle of production in economics. Productithey say, is not
complete until the goods get to the final consurhéting or insertion of

our completed metallic prosthesis is the process ligiwthe appliance
gets to the final consumer — the patient. This & thoment eagerly
awaited by the patient, who has cooperated in ltotle and effort

toward this event. It must be a satisfying expeetacboth the denturist
and the patient by repaying the skill and trainoighe former and the
patience of the latter. Denture insertion, themforepresent the
culmination of a series of carefully considered amdcting procedures
on the part of the denturist.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o name the factors affecting denture insertion
o fit a completed metallic partial denture
o administer post-insertion instructions on patient.

3.0 MAIN COURSE
3.1  Factors Affecting Denture Insertion

This shall be discussed under two sub-headings
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. Technical factors
. Behavioural factors

3.1.1 Technical Factors

The manual dexterity and technical know —how oéatdrist is called to
guestion in the fabrication of well-fitting denturéhe comfort of well-

fitting denture is derived from a careful intertedn of tissue

morphology and adaptation of denture bases forgrfip The factors

of retention, stability, functional occlusion angsue support are
reflection of good laboratory procedure which yavé seen from the
beginning of this course.

The path of insertion and withdrawal is determingdor to the

construction of the denture by tilting during modmirveying. For

example, if a model is given anterior tilt (heelspressed), then the
insertion would be from the front backward and wegsa for posterior
tilt.

The determination of the direction of placement esrdoval of RPD on
its supporting oral structures can be varied bgrialty the plane to which
the guiding abutment surfaces are made parallek Thoice is a
compromise to fulfill five demands:

To subject abutment tooth to a minimum or no torquorce.
To encounter the least interference

To provide needed retention

To establish adequate guiding-plane surfaces

To provide acceptable aesthetics.

3.1.2 Behavioural Factors

There is a wide spectrum of behavioural problemso@ated with

denture insertion. There is the easily satisfiedepawho returns after
the insertion visit for only one or two minor adjuent. On the other
hand, you see a patient who becomes an office &xtmaiting for

adjustment on frequent basis. He or she complaihsexzessive
discomfort, poor function, non-specific and bizasggnptoms that lead
to frustration for the patient and denturist. Thgportant factor here is
that the denturist should recognize that problem magt and plan an
orderly procedure for problem solving.

. Patient Motivation

The complexity of behavioural factor may cause thenturist to
misinterpret patient response and enthusiasm dutimg initial
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stage. However, the sense of finality associated eompleted
denture may change the threshold of acceptabilitye deep
seated frustration may be due to patient inabitity fully
comprehend denture service.

° Communication

Establishment of good communication between theudishiand patient
provides useful clues on the expectation of pati@nhtthe time of
insertion. The ability of the denturist to listendahis skill at translating
clues offered by the patient are valuable at thee tof insertion. Note
that poor communication can engender the spirit ofcmpperation and
this will lead to failure.

The denturist should be able to predict the outcam expectation of
patient from the specific questions like: will tl®mpleted denture
remove the wrinkles on my lips? Will they look likey own teeth?

3.2 The Insertion Procedure

You should bear in mind that denture insertion @& separate and
distinct from all other phases of denture constomctlt is an appraisal
of all preceding and contributory processes inclgdimpressioning,
record-taking, wax-patterning, investing, burningt,oheat-soaking,
casting, devesting, mounting, tooth arrangement,cqgasing and
finishing. If all these are judged satisfactorye tthenture is ready for
insertion.

A careful inspection of both tissue and polishedaxes is done with
particular reference to foreign bodies, acryliccgfgs, bits of plaster or
stone that may prove traumatic to tissues. Anyemtion to the tissue
surface should be done with minimum base removal.dFi@md buccal
attachments are very important at the time of in@eriThese functional
entities should be carefully relieved. Therefongt, the anterior frenum
in a vertical direction in sagittal plane and bucattachment in an
oblique antero-posterior direction.

The denture borders are carefully inspected betbey are seated
intraorally. These borders are reduced to thegiwail functional height
by removing all excess materials that cause ovension. Thinning
borders that may cause sharp edges should be avoided

Once the denture have been adequately treated doresrocclusal
harmony in centric occlusion, removal of irritatifgctors on tissue
surfaces, provision for freedom of movement andrzadd articulation,
it is carefully polished. The appliance is now gldan the mouth to
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fully seat on the saddle area without rocking. Big insertion, you may
have to apply a gentle finger pressure to the slaggsts and bars or
plate to obtain a tight fit.

3.2.1 Removal of the Appliance

The usual protocol is the reverse of insertion. Byng gentle finger

pressure, lightly tug the clasp at the back ofrtfeaith to disengage your
appliance. Depending on the fit of the applian@e) gnay disengage one
side of the appliance first before the other endefisy removal. Gently
withdraw the appliance towards the front of youruttoin one smooth

motion.

SELF-ASSESSMENT EXERCISE

State four objectives of well-fitted denture

3.3 Post-Denture Insertion Instructions

Patients usually received polished dentures withodeable centric
occlusion. They should also be indoctrinated on tmee and
management of such dentures. They should be instrugbout the
limitations of dentures upon full functions such #s effect on
communication at the time of insertion.

Among the factors that are emphasized at denturertios are the
following:

o Oral hygiene — The patient may be given a dentuushband
instructed on its use. Emphasis is placed upovepten of food
and debritus accumulation on the denture surface.

o Mastication — Patients are cautioned to cut fodd wery small
pieces and to chew carefully on either or botesiof the mouth.
o They should be shown how to use fingers as auilautting

instrument for food intake by pushing against u@pserior teeth
or by holding food against lower canines and pglliagainst

them.

o Patients are counseled not to wear dentures at ifigfiere is a
history of bruxism.

. Patients with no history of bruxism and who are nemse

individuals may be advised to wear their dentutesght during
the post insertion phases. This help to devel@atgr tolerance
to dentures over a shortened insertion period.

o Patients are advised not to wrap their appliance @prestaurant
as this may accidentally end up in a trash. Thesteappliances
need to be replaced at a cost to the unforturettery.
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o Know where your removable appliance is at all tivhen not
in your mouth, ideally, it should be in the plastase provided at
insertion or any other improvises.

o Finally, follow your instructions to the letter. \Aiéeng the
appliance as prescribed promote tolerance andirhéht of set
objectives.

4.0 CONCLUSION

Denture insertion is the culmination of extensind aometimes difficult
treatment procedures. Therefore, denturist shooldhave the casual
attitude of “Here they are. | hope you like therBut rather should
adopt the more serious and considered approachere“tte are. Let us
both do what we can to make you look good, be comtbetand enjoy
what we have created”.

5.0 SUMMARY

Denture insertion is the placement of denture i timtraoral
environment of the patient. A well-fitting dentusethe pride of both the
denturist and patient because the objectives af foent effort are
achieved. Factors affecting insertion and patieatisfction are
categorised into two — The technical and behavildacdors which must
be well managed to produce a good fit and desiresthagcs and
function.

Insertion of the appliance begins with an appras$girocesses involved
in the fabrication from impressioning to finishif@nce these processes
are free from errors, insertion becomes an easkciseeby placing the
denture on the dental arch without rocking. Youldoalso see that
removal is the reverse of insertion. The patienttnestaught how to
carry out these two exercises as daily routine aafitere to other post
insertion instructions.

6.0 TUTOR-MARKED ASSIGNMENT

1. List the aims of denture insertion from technicainp of view
2. What is the relationship between denture insertiad denture
removal?

3. What advices would you give to a denture wearethercare and
maintenance of his new prosthesis?
4, - and ------- are the two surfaces of demtur
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