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MOR-CAST
High performance investment casting waxes
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About MORSA
MORSA is best known for its reclaimed
waxes in the precision investment casting
industry. However: With more than 100
years experience in producing dental and
technical waxes for many different industries, MORSA has gained extensive special
knowledge when it comes the development
of innovative virgin casting waxes.
This special knowledge and experience is the
reason of our success in the development and
production of investment casting waxes. We
transferred and combined the know-how
of producing dental waxes into our precision
investment casting wax line.

As the ultimate quality of castings in this process
depends primarily on the quality of wax patterns,
each casting can only be as good as the wax
model previously prepared. Thus we comply the
ever increasing quality requirements for modern
investment casting waxes.
Foundry industry sectors served include automotive, aerospace, sports, industrial turbines, medicals, communications and electronics, jewelry etc.
It is our experience in wax processing for more
than 100 years combined with our wax industry specific knowledge that gives us the expert
know-how and creates unique selling points when
it comes to the development of casting waxes.

The investment casting process is an art that
goes back thousands of years. This technique
enables even very complex and thin shapes to
be manufactured from metal in a quick and
efficient manner.

Our philosophy
Producing state-of-the-art casting waxes is more than just high-technology
– we believe it is a science of its own.

MORSA certifications
Certification to ISO 9001:2008, certification and monitoring waste management facility were all completed
successfully and must be renewed annually. These processes ensure quality and consistency of our products.
Our main production facility, company headquarters and
distribution center is situated in Krumbach (Germany).
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Incoming used wax & raw material input control
The incoming wax from a foundry is specially marked
and kept strictly separate so each customer receives
back their own material in order to ensure exclusion of
unwanted elements. Each customer receives a certificate
of analysis for every batch.
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The complexness
of casting waxes
The complex composition of modern
casting waxes manifests itself in a
physical behaviour a lot different to
that of other substances.
Unlike other homogeneous chemical compounds, wax does not melt instantly on heating
but passes through several intermediate states:

Today‘s
Requirements
For modern investment casting waxes
there are highest component requirements
as well as preconditions regarding constant characteristics of the component:
• Ideal flexibility to avoid brittle fractures
in thin-walled parts of the model
• Formation of very smooth, sufficiently
hard surfaces in solid states
• Sufficient strength to warrant the
geometric stability in large models
• Minimum shrinkage within the
temperature range liquid-plastic-solid
• Exact reproduction of the form
• Excellent surface quality
• Minimal ash content
• High temperature stability
• Defined melting behaviour
• Defined shrinkage
• Quick cooling down
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SOLID

PLASTIC

SEMIPLASTIC

The structure and the components used in an
investment casting wax will influence the characteristics. Our wax blends consist of up to 15
components including polymeric waxes, hard
waxes, paraffins, resins and many different fillers.
Polymers affect temperature and flexibility whilst
paraffins influence viscosity and melting behaviour. The most common resins used are Carbon
5 and Carbon 9 chains which in turn cover a
wide range of modifications.

When recommending waxes,
MORSA does not only consider these
fundamental qualities but also important
specific foundry properties such as:
•
•
•
•
•

Form of wax
Filled or unfilled waxes
Injection equipment
Size of patterns
Dewaxing methods, ... etc.

SEMILIQUID

LIQUID

Fundamentally the length as well as the complexity of the carbon chains of the various components influences the properties of the final wax.
Accordingly a lot of variations are formulated
to suit differing foundry requirements and key
properties such as melting point, hardness, viscosity, expansion and contraction, setting rate,
etc. Those characteristics are influenced by the
composition of the actual wax compound.

Pattern wax components and their functions:
Hard wax
Paraffin
Resin
Polymeric wax
Filler

effects the surface, strength and the temperature stability.
effects melting behaviour and viscosity.
effects the shrinkage behaviour.
effects temperature stability and flexibility.
effects the shrinkage.
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MOR-Cast
Product Range
We offer state-of-the-art investment
casting waxes which are considered the
best available materials on the market.
Our MOR-CAST investment casting waxes can
be processed on normal wax injection machines in short cycle times, ideally suited for series
products as well as individual products. All of our
waxes can be injected in paste, liquid or billet

MOR-CAST line

150 — 190

Filled pattern casting waxes
Filled with cross linked polystyrene / acrylic,
Iso and Terephthalic acid etc.
Extraordinary dimensional pattern reproducibility

MOR-CAST line

300 — 350

format and as well be reconstituted to almost
virgin wax like quality standard to match the
original virgin wax performance characteristics.
In order to meet the best possible results for
precision investment casting waxes, MORSA
provides different lines of MOR-CAST products.
All of them are designed with reclamation in mind
to provide our customers a cost effective way of
utilizing the system waxes.

MOR-CAST line

200 — 250

Unfilled pattern
casting waxes

MOR-CAST line

400 — 450

Runner waxes

Stick and Dip Seal waxes

Our high quality runner waxes can
be used to effectively save costs at
the pattern manufacture process

We carry several sticky waxes with enhanced
bonding properties to attach parts to runners
or very complex multi-segmented parts

MOR-CAST line

800 — 990

Reconstituted waxes
Reclaimed waxes with almost virgin wax like
quality standard to match the original virgin
wax performance characteristics

Tailor-made wax solutions
Extruded wax shapes
& Jewelry waxes
We offer a wide variety of sizes

MOR-CAST casting wax
All MOR-CAST lines show minimal
cavitation, excellent dimensional
stability and are easy to melt out.
All MOR-CAST lines perform well in traditional
liquid and paste automatic injection machines
but also well on high speed pattern extruders.
For maximum injection speed, we recommend
using MOR-CAST wax as a paste.
For paste injection, MOR-CAST waxes demonstrate low cavitation and even surface texture
for all grades. Due to the rapid set up characteristics, flow rates are maximized with higher
filler concentrations. During the initial set up we
recommend to start at full flow and then reduce temperature to match the capabilities of the
equipment given.
MOR-CAST

MOR-CAST 150-190 pattern waxes
(filled with cross linked Polystyrene powder,
Terephtalic acid or other types of filler) have a
smooth surface for finest details. They have very
good mechanical properties making it suitable
for the injection of thin walled sections. The melt
viscosity is quite low, giving excellent flow properties and also good de-waxing. They have a
nearly instant set-up and are capable of producing patterns of almost all sizes, sophisticated
geometrics and thin or thick sections.
MOR-CAST 200-250 unfilled casting waxes
can compete against high filled waxes with respect to injection, speed, cavitation and dimensional repeatability.

M170

M180

M190

Filler content
Viscosity
Penetration

We have a full line of blends that can be custom tailored to fit your needs and requirements
in terms of technological parameters. We can manufacture your special MOR-CAST wax.

Melting point
Congealing point
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We offer different kinds of

Standard test Methods

Viscosity
test

PENETRATION
DIN 51 579

The dynamic (shear) viscosity of a fluid
expresses its resistance to shearing flows,
where adjacent layers move parallel to
each other with different speeds.

The penetration of wax compounds is the
distance in tenths of millimeters that a
standard needle penetrates vertically into
a sample of material under fixed conditions
of load, time and temperature.

Accurate and meaningful
characterization of wax
rheology is fundamental
to understand how wax
injects and dewaxes in a
foundries process. We use our laboratory unit to
capture a viscosity temperature profile of every
batch we produce and in addition for our development of wax lines.

Melting
point

Congealing
Point

The melting point provides information
on the solid-liquid phase-transition

The congealing point provides information
on the liquid-solid phase-transition

The melting point is the temperature at which a
sample subject to a load will detach itself from
an enclosed ring mold. The results give a temperature which allows the wax to be forced from
a shell without exerting sufficient force to cause
shell cracking.

The congealing point is the temperature at which
molten wax, when allowed to cool, ceases to
flow. The results give a variation in temperature
and a picture of what is happening to the wax.
Most important: It gives a guide to temperatures
required in the injection machine tank and the
injection temperature itself.

Differential Scanning Calorimetry

Penetration of course gives the customer a guide
to the hardness of the wax. If the figure has increased but is still within the limit, then the wax is
slightly softer and it may be necessary to increase hold time in the die to maintain dimensions. If
the penetration has decreased, then the reverse
is applied.

Controlling heat flow during the solidification and melting stages of a casting process is very important. Therefore varieties
in wax behaviour with changes in the
thermal conductivity of the medium can be
modelled via DSC analysis.

It is used to detect material changes and to
look at solid shrinkage, crystallization of a wax,
cloud points and rheometry which can provide a
fingerprint for visco-elastic strength, flow, solidification and resistance to deformation.

MOR-CAST
DSC mW/mg
0,5

MOR-CAST

66,9°C
60,3J/g

-94,9°C
ΔCp 0,274J/(g*K)

2,0

1,5
0,0

Ash testing:
It represents the percentage of non-combustible solids contained in the compound.
Low ash contents are a certainty for our investment casting waxes. Our laboratories
rigorously test every lot to ensure residual ash levels meet our specifications.

1. Heating

59,7°C
47,0J/g

-94,0°C

65,9°C
91,8J/g

1,0

ΔCp 0,354J/(g*K)
0,5

-0,5

2. Heating

-101,0°C
ΔCp 0,181J/(g*K)

0,0
-1,0

Cooling down

-0,5

-7,0°C
-0,8J/g

-1,5
-100

-50

51,1°C
-48,0J/g
0

50

100

Temperature °C
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70,6°C
99,8J/g

-98,2°C
ΔCp 0,184J/(g*K)

53,8°C
-90,2J/g

-1,0
-100

-50

0

50

100

Temperature °C
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Particle size
distribution
testing
3-point bending
flexural test
The PSD of a filler has a major impact
on wax performance, especially surface
finish, viscosity and dewaxability.
Today many waxes contain solid fillers that enable
enhanced dimensional control. We know the
degree to which a filler’s particle-size distribution
impacts the wax rheology. For this reason we use
a particle-size analyzer for filler characterization.

According to ISO 178 it provides values for the
modulus of elasticity in bending, flexural strain
and the flexural stress-strain response of the
material, flexural stress.

Dimensional
performance
testing

Dynamic
Mechanical
Analysis

DPT shows the effect of wax temperature and
injection pressure. We have a wide variety of tooling in order to simulate many of the daily foundry
activities.

DMA measures ‚free‘ wax expansion and contraction whilst exerting minimal force on the sample.

Linear Shrinkage Contraction Test:
Using a 12,7 cm Mold Length wedge tool typically.
Cavitation Test:
1.015 x 2.35 Diameter Disk
• Max Height: .099 Min Height: .074
• Elevation Change: .025 max.
Cold Flow Distortion: 24 hrs x .25 x 1 x 12,6 cm bar

Support:
Technical Support provided by our experienced engineering team is always
available to help with customer trials. Comprehensive technical reports are
issued on completion of technical projects. Materials are supplied in pastilles in 25 kg bags and big bags. Euro pallets are available.
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Contact us today
MORSA Wachswarenfabrik GmbH
Nordstraße 3
86381 Krumbach
Germany

Tel. +49 (0) 8282 / 800 440
eMail info@morsa.de
Web www.morsa-wax.de

We custom blend wax formulations
to improve your potentials.
Photos of wax parts with kind permission of Feinguss Blank GmbH
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