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SPECIAL TOPIC – Maintenance & Materials

An Inside Perspective on Valve Cas  ting, Materials & Testing
Valve World Americas recently had the opportunity to have a lengthy discussion with 
the technical team from Micromazza and Usimontec about a variety of subjects rel-
evant to the valve industry. 

In the first instalment of this three-part series, we speak with the team about the basics 
of valve casting, materials and testing. They explain the importance of using different 
casting processes, using the right alloy for the job and using the proper testing methods 
on the finished product. 

Interview by Candace Allison 

Castings & Materials
Please describe the basic concept 
of what ‘casting’ is.

Casting is the term given to the specific 
manufacturing method where molten 
metal is either injected or poured di-
rectly into a mold to form the desired 
shape of an object, such as a particular 
valve shape. 

To explain in more specific detail, it is 
the transformation of the metal through 
heating. The process begins with the 
metal in a solid state (Raw Material) 
and then by being heated it transforms 
into a liquid state. It is then internally 
cast in a mold (which could be done in 
sand, in ceramics or in a metallic shell), 
in the shape of the desired part. For 
valve parts that are casted, we can cite 
these three foundry processes: Sand 
Casting, Lost Wax Casting and Casting 
by Centrifugation.

In terms of valve production, why is 
casting so important?

Casting is a critical element of the valve 
manufacturing process because it is re-
lated to the geometry of the projected 
parts with which it is made. That is, we 
can produce the parts adherering to the 
specifications of our client without affect-
ing the quality of the final product. Proper 
quality casting can eliminate some of the 
machining aspects, thus reducing the fi-
nal cost to the customer. Saving money 
for the client, but not at the expense of 

quality, is always important. 

What does the term ‘investment 
casting parts’ pertain to? 

Investment casting or ‘lost wax’ is a 
casting process in which a mold is made 
around a wax pattern that is burned 
away when the molten material is 
poured in. This particular method is of-
ten used to create more intricate parts 
or for complex materials such as exotic 
alloys. 

Can you please summarize what 
the basic casting process is like at 
your company? 

Generally speaking, the investment 
casting process for valves follows 
these basic steps: 

Die/Mold Making -> Wax Pattern Mak-
ing -> Wax Pattern Tree -> Shell Building 
-> De-Waxing (wax removal) -> Shell 
Firing -> Casting -> Refractory Ceramic 
Removal -> Finishing ->Heat Treat -> 
Finish Operation -> Quality Inspection 

As an engineer, what do you have 
to keep in mind when deciding 
what casting to use?

Some of the things that I need to keep 
in mind when deciding on the casting 
process are: casting configuration, the 
type of material that will be used based 
on end-use application, machining ele-
ments, surface requirements, what the 
appearance of the finished part will be 
and lastly, what the final cost will be. I 

have to consider the entire process as a 
whole, not just one aspect of it.

What are some of the different al-
loys from which you have created 
a casting? 

I have worked with many different types 
of materials from the common to the ex-
otic. Just some of them include: carbon 
steel, stainless steels, low alloy steels, 
austenitic & martensitic steels, super 
duplex stainless steel, tool steels which 
are high hardness materials used for 
tools, nickel & cobalt-based alloys and 
vacuum materials which are materials 
that react with oxygen from the air, etc. 
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Centrifugal Casting.

Why are some alloys used instead 
of others in the castings process? 

The alloy is chosen depending on the 
needs of the parts in terms of strength, 
conditions of use, and all of the re-
quirements of the castings. However, 
the most common alloys that are used 
for castings of valves are carbon steel 
and stainless steels (such as grade 
316/316L). 

What are some of the general chal-
lenges associated with castings 
that one needs to be aware of? 

There can be several different cast-
ings challenges depending on the par-
ticular valve or part being created but 
we find the following circumstances 
challenging: 

High resistance with less wall thickness, 
less weight, less machining, design 
flexibility, less cost, etc.

Are there any specific valves where 
the casting is more difficult?

Yes, however, it all depends on the type 
of valve being made, the requirements 
from the client and what the end-use 
application will be for the valve. Valves 
with a lot of irregular or variations of 
wall thickness.

What are some of the end-use appli-
cations for valves made out of both 
common and speciality alloys?

To begin with, special alloys are most 
often utilized for end-use applications 
in severe service and/or highly corro-
sive environments because they can 
successfully perform within those com-
plex situations. 

Generally speaking, cast steel valves 
are most often applied in the chemical 
& petrochemical, pulp & paper, oil & 
gas industries, among many others.

Micromazza has its own foundry, 
Usimontec Sul, to produce sand 
casting parts. Please tell me about 
the location and what sand cast-
ing involves. Please also explain 
about centrifugal casting.

At Usimontec Sul, we produce pieces 
anywhere up to 1,350 kg in weight and we 
have approximately 70 employees who 
work in an area of more than 8,000 m².

Sand Casting is the process that occurs 
after the fabrication of the matrix (or 
model). The matrix is cast in sand and 
then this sand is mixed with chemicals. 

Laboratory for Tests.

For information about our expanded  
portfolio of accessory products, visit: 
www.UniTorq.com

UniTorq Actuators & Controls
2150 Boggs Road, Suite 410
Duluth, GA 30096
Phone: (770) 446-7074
Fax: (770) 447-1825

INNOVATION COMES HOME

Since 1991 UniTorq has established itself as a  
worldwide leader in pneumatic rack & pinion  
actuation design and innovation. Our new  
M-Series product line represents a new class of  
actuators with design features that answer the  
growing needs and demands in the automation 
business. From the inside out, these changes  
help set a new standard in excellence, reliability  
and performance - qualities that continue to be 
synonymous with the UniTorq product line.

From an industry leader in innovation comes 
a whole new class of rack & pinion actuators.

Improved bearing design

Introducing new  options to 
provide the level of corrosion 
protection needed for the 
required application

Designed, Assembled and Tested in the USA.
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These chemicals coat the model and af-
ter five minutes the matrix is rendered 
extremely resistant. The matrix is then 
taken out of the sand, so the shape of 
the piece is molded, painted and re-
turned to the sand. Then the metal is 
inserted into the mold. It is a very intri-
cate but important process. 

The process of sand casting allows for 
the manufacture of larger sized parts 
compared to other casting processes, 
such as investment casting. Another 
benefit of sand casting is that it costs 
less than investment casting. 

Centrifugal casting is a process where 
the mold is consistently rotated. The 
liquid metal is then introduced and 
the centrifugal force, which surpasses 
approximately 70G (which is seventy 
times the force of gravity), forces the 
metal against the walls of the mold. 
The metal then solidifies under the ho-
mogeneous pressures, thus obtaining 
excellent mechanical characteristics. 
By being cast under pressure (con-

stant rotation), the metal solidifies, 
forming a perfect accommodation of 
the grains, which ultimately increases 
the life expectancy of the piece. This 
is because centrifugal casting gets rid 
of all gases and/or impurities that can 
cause wear and cavitation. 

The application of centrifugal force in 
the production of parts reduces the cost 
and simplifies the manufacturing at the 
same time. Just some of the valve parts 
that are created using this method in-
clude: Balls, sealing rings, etc.
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Centrifugal Casting. 

Centrifugal Casting.

Investment Casting.

The casting process can 
generally be divided into 
two different groups: The 
Hot Forming Process and the 
Cold Forming Process. Both 
categories are described be-
low with examples provided 
for each. 

Hot Forming Process
This is a particular manufactur-
ing process which is used to 
make use of suitable stresses 
(such as compression, tension, 
shear or combined stresses) 
that cause plastic deformation 
of the materials to produce a 
required shape. This method 
really depends upon the nature 
of the product being cast. 

Examples of this process 
include: 

• Centrifugal Casting

• Extrusion 

• Forging 

• Full Mold Casting 

• Investment Casting 

• Permanent or Gravity Die 
Casting 

• Plaster Mold Casting 

• Sand Casting 

• Shell Mold Casting

Cold Forming Process 
This is the process of forging 
metals at near room tem-
peratures. In this method, 
metal is formed at high speed 
and high pressure into tool 
steel or carbide dies. The 
cold working of the metal 
increases the hardness, yield 
and tensile strengths. 

• Squeeze Casting

• Pressure Die Casting

• Gravity Die Casting

• Burnishing

• Coining

• Cold Forging

• Hubbing

• Impact Extrusion

• Peening

• Sizing

• Thread Rolling

THE TWO GROUPS 
OF METAL CASTING 

What are the top three things that 
you would like to convey about 
castings and materials? 

In my opinion, these three things are 
important: 

1. On average, any particular casted part 
is made up of 50% molten steel with 
the other part being made up of 50% 
feed channels. This ensures there are 
absolutely no flaws. 

2. Our sand is thermally calcined with 
Liquefied Petroleum Gas (LPG), 
which greatly reduces the disposal of 

Final Parts—Investment Casting. Wax Mold Parts.

Microfinish Valves, Inc.
7807 Bluff Point Drive, Suite 190
Houston, Texas 77086

Phone: 281-885-4250 
www.MicrofinishValvesInc.com
Sales@MicrofinishValvesInc.com

MICROFINISH STAINLESS BALL VALVES 
REALLY PERFORM UNDER PRESSURE!

600# thru 1500# stainless steel API 6D valves in stock

Standard NDT examination of high pressure valves

Standard low emission stem seal design

3 Year standard warranty

SIL-3 rated
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Don’t miss part  
two of this series! 

The second installment of this in-
terview series will be published in 
the May issue of Valve World Ameri-
cas and will focus on cryogenic and 
severe service valves. The third, and 
final, instalment of this series will 
be published in the June issue and 
will focus on fugitive emissions.

sand in landfills. Being environmen-
tally conscious is very important to 
our company. 

3. All of the parts we cast are molded 
with calcined sand. This means that 
the metal has no contact with ‘old’ 
sand and we also use zirconium fil-
ters in all of our parts to eliminate 
any possible metal impurities. We use 
MAGMASOFT® (a comprehensive op-
timization software tool for improv-
ing metalcasting quality) to develop 
all of our parts.

Is there any aspect of the casting 
process that you particularly enjoy? 

We always like it when the liquid metal 
enters into the mold, which is encased in 
sand, during the sand casting process.

Testing & Quality Assurance
Micromazza is known for its high 
performance castings. How is qual-
ity maintained? 

Just some of the ways we maintain quali-
ty with our casted parts are the following:

• 100% of the raw material is analyzed 
before it is used in the casting process

• 100% of castings are designed in 
MAGMA to help ensure quality

• 100% of the finished parts are in-
spected and go through a series of 
rigorous tests such as ultrasonic test-
ing (UT) and magnetic/liquid pen-
etrant testing.

What are some of the quality assur-
ance processes for the castings? 

We perform many day-to-day tests in-
cluding ones for resistance that test the 
tensile in the sand. In fact, there are six 
tests daily with three in the morning 
and three in the afternoon.

Even before the metal is entered into 
the molds, its chemical composition is 
analyzed in the Spectometer. The piece 
is 100% analyzed with visual tests, ul-
trasound, magnetic particle and liquid 
penetrant testing prior to being sent to 
the final customer.

Are there any particular challenges 
associated with the quality assur-
ance process?

Our main challenge used to be manu-
facturing the parts free from porosities, 
cracks, etc. However, since investing in 
the MAGMA software, these challenges 
have been virtually eliminated. 

Do different types of alloys need 
different quality assurance tests?

Yes, according to the specific material 
standard or customer specification, dif-
ferent tests are performed.

Depending on the type of valve and 
its end-use application are addi-
tional tests needed?

Sometimes, yes. In some cases, addi-
tional testing is ordered. This could be 
Eddy Current Testing (ECT), which is an 
electromagnetic testing method, and/
or Radiography, which is an imaging 
technique that uses x-rays to view the 
internal structure of an object. 

Please tell me about the Micromaz-
za Technical Laboratory (LTM) and 
its role in the quality assurance 
process. 

In the LTM, valve performance is ana-
lyzed thoroughly. The opening and clos-
ing valve is cycled by simulating actual 
operating conditions such as pressure, 
temperature and torque.

What is the general quality assur-
ance/testing process like for the 
casted valves?

Pressure tests are performed on the final 
valve product according to standards of 
tests such as API 598 and ISO 5208.

Sand Casting.

Micromazza’s Technical Labortory (LTM).

Vaccum Casting.


