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ABSTRACT:

Introduction: Casting is the process by which a wax pattern tooth is fabricated and converted to its metallic replica.

Aim: To assess the awareness on casting procedures among dental students.

Materials and Methods: A descriptive cross sectional survey was conducted among 100 dental students through a self-
administered questionnaire. The responses were collected, tabulated in excel sheets and analyzed using SPSS software.
Chi square test was used to analyze the level of awareness on casting procedures among dental students with statistical
significance of P<0.05.

Results: According to the results, 86.14% of the participants are aware of casting procedures and 13.86% are not aware.
The chi square test was done associating the different year of study with the awareness of the casting procedures and its
techniques.

Conclusion: This study concludes that the dental students are aware and having knowledge on casting procedures and the
techniques used.
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INTRODUCTION:

Casting is one of the most widely used methods for the fabrication of metallic restorations. The lost wax casting
technique was first described at the end of the 19th century as a means of meaning dental castings.(1) The process
consists of surrounding the wax pattern with a mould made of heat resistant investment material, eliminating the wax by
heating and then introducing the molten metal into the mould through a channel called sprue.(2) In dentistry, the resulting
casting must be a highly accurate replica of wax pattern with surface details and accurate dimensions.(3) Small variations
in investing or casting can significantly affect the quality of final restoration. Successful casting depends on accuracy and
consistency of the technique used.(4) The main objection section of the casting technique is to heat the alloy as quickly as
possible to a completely molten condition, to prevent oxidation by healing the metal with a well adjustedtorch and to
produce a casting with sharp details by having adequate pressure to the well melted metal to force into the mould . The
importance of the casting procedures is that it is majorly inserted to prevent the porosity shrinkage, because of its large
mass of alloy and position in the heat centre of the ring, the reservoir remains molten to furnish liquid alloy into the
mould as it solidifies. (5)(6) There are different methods of fabrication of wax patterns, direct method, in which pattern
wax is waxed on the prepared tooth in the mouth, indirect method, in which the pattern is waxed on a stone cast made
from an accurate impressions of the prepared tooth and the advantage of the indirect method is that it affords an
opportunity for visualisation of restoration and ready access to waxing the margins . The dental casting has changed
significantly in recent years over the improvement of all ceramic restorations and the development of more durable resin
based composites. (7)(8) The normal casting procedure is also called as the metal casting, which refers to the process of
forming a product or part from molten metal, using any type of mould to complete its final shape. (9) Investing casting is
a type of casting procedure which is the oldest metal casting technique still in use on an industrial scale. Investment
casting is an ingenious process that involves covering a wax pattern shaped like the final product in refractory material.
(10)then melting out the wax and replacing it with molten wax. (11). Our team has extensive knowledge and research
experience that has translated into high quality publications(12-20),(21-26),(27-33).

The aim of the present study is to analyse the awareness of undergraduate and postgraduate dental students on casting
procedures and its technique.
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MATERIALS AND METHOD:

Study design

A cross sectional study was conducted through an online survey among dental students of private dental institutions,
Chennai.

Study subjects

A simple random sampling was used to select the study participants.

Inclusion criteria

Undergraduate dental students of private dental institutions who were willing to participate were included.

Ethical consideration

Returning the filled questionnaire was considered as implicit consent with no need for signing a written consent. Ethical
approval for the study is obtained from the institutional review board (IRB).

Study method

A self administered questionnaire consisting of 11 questions was prepared and was distributed in the form of an online
survey among the undergraduate and postgraduate dental students. The present survey allows us to circulate the
questionnaire to more participants via an online platform which provides a convenient data gathering and gives a good
statistical significance. Demographic details were also included in the questionnaire. The collected data was checked
regularly for clarity, competence, consistency, accuracy and validity.

Statistical analysis

Data was analysed with SPSS version 22.0. Descriptive statistics as number and percent were calculated to summarise the
qualitative data. Chi square test was used to analyze and compare the education level of students and their knowledge on
casting procedures. The confidence level was 95% and of statistical significance P < 0.05. Finally, the result was
presented by using bar charts and frequency tables.

RESULTS AND DISCUSSION:

The survey was conducted among dental students. The survey was responded by3.96% first year dental students, 23.76%
second year dental students, 6.93% third year dental students, 5.94% fourth year dental students, 16.83% interns and
42.57% post graduate dental students. Majority of the dental students are aware of the casting procedures.
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Figure 1: This pie chart represents the percentage distribution of responses regarding the awareness of casting
procedures. Blue represents yes and green colour represents no. Majority of the participants (86.14%), were aware about
the casting procedure.

5432



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.607 ISSN: 1308-5581 Vol 14, Issue 02 2022

W BURNOUT

B CASTING

CJINVESTING

W sSPRUING

DIwax PATTERN REMOVAL

Figure 2: This pie chart represents the percentage distribution of responses regarding the first step in casting procedure.
Blue color represents burnout, green colour represents casting, beige colour represents investing, purplecolour represents
spruing and yellow colour represents wax pattern removal. Majority of the participants (54.46%), responded as wax
pattern removal is the first step in casting procedure.
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Figure 3: This pie chart represents the percentage distribution of responses regarding the most common material which is
commonly used in casting procedures in dentistry. Blue color represents cobalt, the green colour represents gypsum and
the beige colour represents iron. Majority of the participants (72.28%) responded as gypsum is the most commonly used
material in casting procedures in dentistry.
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Figure 4: This pie chart represents the percentage distribution of responses regarding the use of talc while mixing in
plaster mould casting. Blue color represents fast drying the mould, green colour prevents cracking of mould, beige colour
represents reduced initial setting time and purple colour strengthens the mould. Majority of the participants (34.65%),
responded as to prevent cracking of mould, talc is added while mixing in plaster mould casting.
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Figure 5: This pie chart represents the percentage distribution of responses regarding the type of casting in which a
mould made up of dried silica sand and phenolic resin is used. Blue color represents centrifugal casting, green colour
represents investment moulding, beige colour represents none of the above and purple colour represents shell moulding.
Majority of the participants (36.63%), responded as shell moulding is the type of casting in which a mould made up of

dried saliva sand and phenolic resin is used.
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Figure 6: This pie chart represents the percentage distribution of responses regarding the process in which the metal is
rapidly chilled to the point of solidification. Blue color represents centrifugal casting, green colour represents continuous
casting, beige colour represents dye casting and purple colour represents investment casting. Majority of the participants
(36.63%), responded as shell moulding is the type of casting in which a mould made up of dried saliva sand and phenolic

resin is used.
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Figure 7: This pie chart represents the percentage distribution of responses regarding the composition of slurry in plaster
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mould casting. Blue represents 110 parts of plaster and 150 parts of water, the green colour represents 130 parts of plaster
and 120 parts of water, beige colour represents 150 parts of plaster and 110 parts of water and purple colour represents
100 parts of plaster and 160 parts of water. Majority of the participants (35.64%), responded as 130 parts of plaster and
120 parts of water is the composition of slurry used in plaster mould casting.
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B WAX PATTERN

Figure 8: This pie chart represents the percentage distribution of responses regarding the precision casting. Blue color
represents metal pattern, green colour represents no pattern, beige colour represents non-metal pattern and purple colour
represents wax pattern. Majority of the participants (40.59%), responded as non - metal pattern is used in final casting in
precision casting.
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Figure 9: Bar graph depicts the association of responses based on year of study with the awareness on casting procedure.
X-axis represents the year of study and Y-axis represents the number of participants. blue denotes yes and green denotes
no. Chi Square test was done, p-value: 0.000 (<0.05) hence statistically significant. The post graduate dental students
were more aware about the casting procedures (42). This proves that there was a difference in the awareness among the
different years of study of dental students regarding the awareness of casting procedures.
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Figure 10: Bar graph depicts the association of responses based on year of study with the first step in casting procedure.
X-axis represents the year of study and Y-axis represents the number of participants. blue denotes burnout, green denotes
casting, beige denotes investing, purple denotes spruing and yellow denotes wax pattern removal. Chi Square test was
done , p-value: 0.000 (<0.05) hence statistically significant. The post graduate dental students were more aware about the
first step in casting procedures (28). This proves that there was a difference in the awareness among the different year of
study dental students regarding the first step in casting procedures.
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Figure 11: Bar graph depicts the association of responses based on year of study with the most common material used in
casting procedures in dentistry. X-axis represents the year of study and Y-axis represents the number of participants. blue
denotes cobalt, green denotes gypsum and beige denotes iron. Chi Square test was done, p-value: 0.651 (>0.05) hence
statistically not significant.The post graduate dental students were more aware about the materials most commonly used
in casting in dentistry (36). This proves that there was no difference in the awareness among the different years of study
of dental students regarding the common material used in casting in dentistry.
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Figure 12: Bar graph depicts the association of responses based on year of study with the use of talc while mixing in
plaster mould casting. X-axis represents the year of study and Y-axis represents the number of participants. blue denotes
fast drying the mould, green denotes preventing cracking of mould, beige denotes reduced initial setting time and purple
denotes strengthening the mould. Chi Square test was done, p-value: 0.014 (<0.05) hence statistically significant. The
post graduate dental students are more aware about the use of talc in casting in dentistry (21). This proves that there was a
difference in the awareness among the different years of study of dental students regarding the use of talc while mixing in
plaster mould casting.

In the present study, 86.14% of the dental students are aware about the casting procedures and 13.86% of the dental
students are not aware about the casting procedures [Figure 1]. 54.46% of the dental students replied that wax pattern
removal is the first step in casting procedure, 14.85% of the dental students replied as burnout, 15.84% of the dental
students replied as investing, 7.92% of the dental students responded as spruing and 6.93% of the dental students
responded as casting [Figure 2]. 72.28% of the dental students responded that gypsum is the common material which is
used in dentistry, 22.77% of the dental students responded as iron and 4.95% dental students responded as cobalt [Figure
3]. 34.65% of the dental students responded that to prevent cracking of the mould talc is added while mixing in plaster
mould casting, 32.67% of the dental students responded as fast drying the mould, 21.78% of the dental students
responded as strengthen the mould and 10.89% of the dental students responded as reduce initial setting time [ Figure 4].
36.63% of the dental students responded that shell moulding is the type of casting which is made up of dried silica sand
and phenolic resin, 31.68% of the dental students responded as centrifugal casting, 17.82% of the dental students
responded as investment moulding and 13.86% of the dental students responded as none of the above [Figure 5]. 37.62%
of the dental students responded that investment casting is the process in which the metal is rapidly chilled to the point of
solidification, 35.64% of the dental students responded as continuous casting, 17.82% of the dental students responded as
centrifugal casting and 8.91% of the dental students responded as dye casting [Figure 6]. 33.66% of the dental students
responded that 130 parts of plaster and 120 parts of water are the composition of slurry in plaster mould casting, 33.66%
of the dental students responded as 110 parts of plaster and 150 parts of water, 17.82% of the dental students responded
as 100 parts of plaster and 160 parts of water and 12.87% of the dental students responded as 150 parts of plaster and 110
parts of water [Figure 7]. 40.59% of the dental students responded that no pattern is followed in precision casting, 33.6%
of the dental students responded as wax patterns, 21.78% of the dental students responded as metal patterns and 3.96% of
the dental students responded as non-metal patterns [Figure 8]. There are certains limitations of present study as the
population involved and the sample size limited to 100. To overcome this limitation, more population types can be
included from various colleges as well.

FUTURE SCOPE
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The study can be expanded to more number of participants making them aware about the casting procedures and the
techniques.

CONCLUSION

The study concludes that most of the participants have good awareness regarding the casting procedures and the
technique. This survey can be useful in understanding the knowledge and awareness of the undergraduate and the
postgraduate dental students about the casting procedures and its techniques.
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