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Dental casting wax

1 Scope

This international Standard specifies the classification
of and refguirements for dental casting wax, together
with the ftest methods to be employed to determine
complian¢e with these requirements.

This Intgrnational Standard is applicable to dental
casting wax used in making patterns in the production
of fixed [prostheses restorations by the “lost-wax”
casting tgchnique.

NOTE 1 | Specific qualitative and quantitative require-
ments for|freedom from biological hazard are not included
in this Intgrnational Standard. In assessing possible*biologi-
cal or toxicological hazards, reference should be made to
ISO 10993-1 and ISO/TR 74065.

2 Definition

For the purposes of this International Standard, the
following|definition appli€s,

2.1 casting wax:~-COmpound consisting essentially
of naturdl waxes; esins and hydrocarbons of the
paraffin ahd microcrystalline series.

4 Requirements

4.1 Uniformity and purity

The wax{ghall be uniform and free from visible foreign
materials.

4.2" Size and shape

The size and shape of the wax shall be as stated by
the manufacturer.

4.3 Colour

The colour of the wax shall be as|stated by the
manufacturer.

4.4 Softening characteristics
The wax shall soften uniformly when heated, without

becoming flaky. It shall not laminate when formed into
a working mass.

4.5 Chipping

The wax shall not show appreciable ch|pping or flaking

3 Classification

Dental casting waxes are classified according to the
flow characteristics that define their hardness as fol-
lows:

Type 1: Soft
Type 2: Hard

when trimmed to a fine margin at (23 + 2) °C.

4.6 Flow behaviour

When tested in accordance with 6.2, the sample of
the wax shall produce flow results complying with the
requirements in table 1 for different types of wax at
the three applicable test temperatures.
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Table 1 — Wax flow behaviour (% change in specimen length)
Type 1 Type 2
Test temperatures
Minimum Maximum Minimum Maximum
°C % % % %
30 — 1.0 — —
37 — — — 1.0
40 50,0 — — 20,0
45 7070 9070 7070 90,0
4.7 Residue pn ignition 6.2.1.2 Flow-testing instrument\ (see {igure 1),
consisting of the following parts
The melted wax when ignited at 500 °C shall leave ‘ _
no residue in excess of 0,1 % of the original mass of — a metallic cylinder (A);
the specimen, ap tested in accordance with 6.3. ' o
— a shaft having low thermal conductivity (B);
For wax having residue exceeding 0,1 % original mass
at 500 °C ignitidn and designed for use with invest- — a brass plate~(C);
ments formulatg¢d for a burnout temperature higher ‘ _ . .
than 700 °C, th¢ manufacturer shall indicate on the — a measuring dial gauge (D) with scale graquated in
label the amount of residue at 500 °C. When the wax 0,005 mm;
is ignited at 500 °C, the residue shall be within 20 %
of the manufactirer's stated value. Such wax shall not — adock-nut screw (E).
4 0, 1 1 1
;eggicmore than 0,1 % residue when ignited at The total mass of the components A, B, C anfl D shall
: be 2 kg. The cylinder (A) shall be separated a mini-
mum distance of 76 mm from the brass plate (C) by
the shaft (B). This shaft shall be of hard rubper, or a
. similarly poor thermal conductor, to reduce heat loss
5 Sampling from the specimen. The diameter of the brdss plate
(C) shall be not less than 51 mm and thickfess not
The method of _Jrocurement and the amount of wax greater than 6,35 mm.
needed for testihg shall be the subject of agreement
between the intgrested parties. NOTE 2 If the flow-testing instrument is robugt enough
to support a measuring dial gauge and a lock-nut screw
rigidly, or the instrument is built with them incprporated
(see D and E in figure 1), then a measuring dial gauge ac-
curate to 0,005 mm with a range of at least 10[mm may
6 Test methods replace the micrometer for direct measurement.
6.1 Visual in tion 6.2.1.3 Mould (see figure 2), consisting of| a stain-

Use visual inspection in determining compliance with
the requirements as specified in 4.1 to 4.5 and in

clause 7.

6.2 Evaluation of flow characteristics

6.2.1 Apparatus

6.2.1.1 Metric micrometer.

less steel plate 6 mm thick, having parallel flat top and
bottom surfaces, and containing four holes each

10 mm in diameter. The axes of the holes

shall be

perpendicular to the surface of the plate. The sides

of the holes shall be finished smooth.

6.2.1.4 Pouring pan (see figure 3), of metal or con-

ventional porcelain, with handle.
6.2.1.5 Cellophane or polyethylene film.

6.2.1.6 Calibrated thermometer.
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E Lock-nut screw

Figure 1 — Flow-testing instrument
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Dimensions in millimetres

S

6.2.2 Preparation of test specimens

Break a quantity ef wax into pieces and place Iin the
metal or porcelatr-pouring-pan{6-21-4)Place the pan

Figure 3 — Maetal pouring pan

76 mm wide and 19 mm thick, and pour thg¢ melted
wax into the mould, both mould and slab bging pre-
heated to (55 + 5) °C. As the wax solidifigs and a

shrinkana vaid anngare add mara by A ag
SHHRKEge- Vol peatsS S—HRoFeHgHHEWax

on a surface which is 130 mm below a 250 W infrared
lamp.

Heat the wax, and stir constantly as it melts, until the
mass becomes a uniformly translucent liquid. Raise
the temperature of the melt 0 to 15 °C above the
melting point stated by the manufacturer (7.2.6). Use
a thermometer or a solid thermocouple for measuring
the temperature while stirring constantly.

Lubricate the mould (6.2.1.3) with a silicone grease
whose melting point is higher than (75 + 5) °C. Place
the mould on a smooth glass slab 152 mm long,

7o

When the wax has lost its mirror-like surface glaze,
place a smooth, flat tin-foil- or aluminium-foil-covered
glass plate, preheated to (55 + 5) °C, on top of the
mould. Apply a load of 90 N (mass of 9 kg) to the top
of the foil-covered glass plate for 20 min. Remove the
load and the glass plate, and trim the excess wax
away by drawing a straight-edged metal scraper
across the mould, thereby finishing the wax specimen
flush with the surface.

Each specimen shall be smooth on both ends, and
faces shall be parallel to each other; this can be
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achieved by rubbing both ends on a clean piece of
paper before removal from the mould. After chilling in
water at 10 °C, remove the wax specimens from the
mould by gently tapping the side of the mould. Store
the specimens at (23 + 2) °C for at least 24 h before
testing.

6.2.3 Procedure

Place the wax specimen prepared in accordance with
6.2.2 in the flow-testing instrument (6.2.1.2) between

ISO 1561:1995(E)

6.2.4 Expression of results and evaluation of flow

Calculate the flow, as evidenced by the change in
measured length, as a percentage of the initial length
to the nearest 0,1 % for each specimen.

If both specimens meet the requirement for flow
listed in table 1, then report the value for flow at any
temperature as the average value, to the nearest
0,1 %, for the two specimens. If one specimen meets
the requirement and the other one fails, then three

additional specimens shall be tested

If all of these

two shegdts of thin cellophane or polyethylene film
(6.2.1.5) dnd apply a load of 19,6 N (mass of 2 kg) to
the specimen at (23 £+ 2) °C for 1 min. Remove the
wax spec|men for measurement.

Determing the initial length of the specimen, prepared
in accordance with 6.2.2 at (23 + 2) °C, using the
micrometer (6.2.1.1). When using the micrometer,
take four| measurements at the periphery and one
measurement in the centre of the specimen. Average
the meapsurements and record to the nearest
0,005 mm.

Place the|specimen and flow-testing instrument in a
water bath and hold at the desired test temperature
(see tabld1 in 4.6) for 30 min. Maintain the tempera-
ture of the bath to within 0,1 °C of the required tem-
perature 4s measured using a calibrated thermometer
(6.2.1.6). |Agitate the water bath by means ofia
mechanich! stirrer. While immersed, place thecspeci-
men in the instrument with a thin sheet of cellophane
or polyethylene film between the instrument and each
end of the specimen, with the bottom-of the speci-
men 51 mm below the surface of ‘the water in the
bath.

Apply a cpnstant axial load-0f<19,6 N (mass of 2 kg)
to the spgcimen for 10 miny/ raise the load, and then
remove the specimend{frem the water bath and cool
in air tq (23 + 2).5C. Strip off the waterproof
cellophang or pelyethylene films and determine the
final length in.thkesame manner as the original length.

All readin]Q ucing the instrument dial gauge shall he

specimens meet the requirement, then the material
meets the requirement of this International Standard.
If any of these additional specimens fdils to meet the

requirement, then the material fails t

b meet the re-

quirements of this Interndtional Standard.

6.3 Determination of ignition residue

6.3.1 Procedure

Place approximately 1 g of wax, weighed accurately,
in a erdcible previously conditioned to [constant mass
by “repeated heating to 500 °C and cooling to
(23 + 2) °C. Place the conditioned, |tared crucible
loaded with the wax sample in |a furnace at
(23 £ 2) °C. Increase the temperature|of the furnace
to 500 °C and maintain at this temperature for 1 h.

Then remove the crucible from the fufrnace, place in
a desiccator, allow to cool to (23 + 2) °C and then
weigh.

Repeat the test once, using a second yvax sample.

For wax with higher 500 °C ignition regidue as stated
by the manufacturer, i.e more than 0,1 % of original
mass, an additional similar test shall b conducted at
an ignition temperature of 700 °C.

6.3.2 Expression of results and evajuation of
ignition residue

made with the lock-nut tightened and at room tem-
perature, specified as (23 + 2) °C. Adjust the dial
gauge to zero with two sheets of cellophane or
polyethylene film in place, and the lock-nut tight at
room temperature. During the test keep the lock-nut
tight except during the flow time.

Repeat the test once at the same test temperature,
using a second specimen.

Carry out the flow test at each of the three applicable
test temperatures (depending on wax type) specified
in table 1.

Report the value for ignition residue as the average
value, to the nearest 0,02 %, of two determinations.

If both wax samples meet the requirement in 4.7, the
material complies with the requirements of this Inter-
national Standard. If neither meets the requirement,
the material fails to meet the requirements of this
International Standard. If one of the two samples
meets the requirement, carry out the test on three
additional samples. If all of these samples meet the
requirement stated in 4.7, the material meets the re-
quirements of this International Standard. If any one
of these additional samples fails to meet the require-
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ment, the material fails to meet the requirements of
this International Standard.

If the test is also carried out at 700 °C, the results
shall be expressed and evaluated similarly.

7 Packaging and marking

7.1 Packaging

© ISO

7.2.2 Date of manufacture

Each container shall be marked with the date of
manufacture (year and month) of the wax, either as a
part of the lot number or as a separate item.

7.2.3 Net mass

Each container shall be marked with the minimum net
mass, in grams, of the contents.

7.2.4 Type

The material shall be packaged in accordance with
accepted comnpercial practice.

7.2 Marking

7.2.1 Lot number

Each container|shall be marked with a serial number
comprised of a[combination of letters and/or numbers
which refers t¢ the manufacturer's records on pro-
duction for the particular lot or batch of the wax.

Each container shall be marked with thetype of wax,
as designated in clause 3.

7.2.5 Ignition residue

Each container shall be marked with the amount of
ignition residue of the wax; as determined ih accord-
ance with 6.3.

7.2.6 Melting-point

The meltingypoint shall be marked eithef on the
package,-in‘the instructions for use, or both.
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[1] ISO/TR 7405:—", Dentistry — Preclinical evaluation of biocompatibility of medical devices used in dentistry
— Test methods.

[2] IS0 10993-1:—2, Biological evaluation of medical devices — Part 1: Evaluation and testing.

1) To be published. (Revision of ISO/TR 7405:1984)
2) To be published. (Revision of ISO 10993-1:1992)
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