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Abstract
This report is a product of Bachelor Degree Project at Mechanical Engineering department in
Linnaeus University, Växjö, Sweden. The project is about a design improvement of industrial
compact mixers.

This project is accomplished with Xylem, one of the main suppliers of compact mixers in the
industry, located at Emmaboda, Sweden. The company has a problem with the existing design
of the two part, oil housing and entrance cover, in 4610/20 compact mixers. The 4610/20
compact mixers has suffered from quality problems which affect the production and the end
customer because of the existing design of these part. The aim of this study is to improve the
quality of the product by redesigning of oil housing and entrance cover. In addition to the
redesigning of these parts, another important purpose of the project is to produce these parts
from different material than existing one.

The computer aided design programs are widely used, Solid Works, during the project. For
selection of a new material a wide literature research has been accomplished.
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Summary
The thesis has been apart for an educational purpose on the development for the entrance
cover and the oil housing, which are parts of the compact mixer 4610/20, at the xylem in
Emmaboda.
Xylem is a manufacturer of submersible pumps for sewage, drainage and process
management. Nowadays they are buying all components of the compact mixer from different
manufacturers and assemble them together in the workshop OPX but all the essential
components of compact mixers have been developed by Flygt, which is a part of the brand of
Xylem. The products entrance cover and oil housing are the parts of the compact mixer
4610/20 which we have been asked to look at; there have been some problems with the
quality which occurs during the operation such as leakages and also they want to reduce the
number of items used in the assembly line. The reason that the existing components that are
not considered up to scratch, is that the entrance cover consists of two items “connection
housing & entrance cover” produced in two different materials, which require much
processing and it is not desirable. Also the oil housing is produced by brittle material that
needs
to
handle
with
care
during
installation.
The structure we have developed is as follows: Components the entrance cover and the oil
housing are made of the same type of material which is corrosion resistant, the entrance cover
is reduced to an single article, which is supplied with the current form has been changed. This
process
has
been
described
in
detail
in
chapter
5.
Finally, we note that we achieved the goals to be able to construct the entrance cover and the
oil housing, by selecting a suitable material for our purposes also selecting a suitable
manufacturing method for both entrance cover and oil housing.
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1. INTRODUCTION
In this part of the report, general information about the company, the definition of the
problem and the purpose of the project is presented.

1.1. Background
In today’s world, industrial mixing has a great importance. There are many applications that
require industrial mixers such as waste water plants, pump stations, equalization tank…etc.
There are many companies that produce industrial mixers in a wide variety.
The company we worked with in this project, Xylem, is one of the main suppliers of mixers in
the market. Xylem is an international company deals with mainly water systems. In addition
to the mixers, they also produce submersible pumps and other accessories for the water
treatment systems.
In this project, we worked at product manufacturing department, OPX, at Xylem, which
generally deals with mixers. The OPX has 70 employers and manufactures about 13,000
blenders a year; OPX is also the main supplier of axle assemblies for other product
workshops.
Number of shaft units produced per year is approximately 120 000 each.
Mixers ranging in power from 0, 75 kW to 25 kW and weight 25-527 kg, two different mixers
are manufactured so-called compact mixers with a propeller diameter from 210 mm to 766
mm and speed mixers with propeller diameters from 1400 mm to 2500 mm.
Compact mixers have a shell made of stainless steel and speed mixers are made of gray cast
iron which is then painted. Products are intended for applications such as municipal sewage
treatment, agriculture, aquaculture, pharmaceutical, oil, paper pulp, bio gas and other process
industries.

1.2. Problem Description
The 4610/20 compact mixers produced at OPX has been suffering from quality problems due
to existing design of the two components which are oil housing and entrance cover. This
problem affects the production and the end customer. In addition to the design of these
components, the material which the components made of is not good enough and it decreases
the quality of the product.
Main problem with the existing design of the entrance cover and oil housing is that it is not
good enough to prevent leakage during the service. This leakage causes the seal failing and as
a result of this the product broke down. The design of these two components must be
improved to prevent the failure of the product due to leakage.
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The reason for the selecting new material for the entrance cover and oil housing is to increase
the corrosion resistance of the outer surface of the 4610/20 compact mixers. In addition to
increasing the corrosion resistance, present material of entrance cover and oil housing has not
good fracture resistance. A new material has to be select for the entrance cover and oil
housing to increase the corrosion and fracture resistance, so by this to increase the quality of
the product.

1.3. Purpose
The mission in this project is to improve the design so that in future we can avoid the
problems we now live with. Oil housing and entrance cover are the items that need to be
redesigned, and probably in other materials.
The entrance cover is consisting of two parts which is necessarily not needed and not
desirable. The main purpose of redesigning of the entrance cover, which is the main purpose
of this project also, is to combine these two parts into single part as an entrance cover.
The oil hosing is consisting of a single part. The existing design of the entrance cover is going
to be improved to solve the problems previously mentioned.
In addition to the redesigning of the entrance cover and oil housing another purpose of the
project is to select a new material for these components to improved the quality of the
4610/20 compact mixers.
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2. THE 4610/20 COMPACT MIXERS
In this part, the case of our projects, 4610/20 mixers, are specified in a detailed way. Their
components, main applications and installation method are presented.

2.1. An Introduction to the Compact Mixers

Fig. 2.1: 4610 compact mixer (http://www.itttreatment.com, 2012)

The all mixing processes needs changing degrees of both small-scale turbulence and bulk
flow. The contents of the entire tank can be set into motion with a good bulk flow. The
compact mixers can easily blend high density or high viscosity fluids, liquids with fibrous
material and highly contaminated fluids. The main advantages of compact mixers are:







High efficiency and reliability
Space-saving installation
Easy handling of highly fibrous materials
Few, easy-to-service components
Durable design
Low total cost of ownership
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2.2. Main Components of the 4610/20 Compact Mixers

Fig. 2.2: Main components of 4610/20 compact mixer (http://www.itttreatment.com, 2012)

1. Cable Entry: Compressible bushing and strain relief on the cable prevent
2.
3.
4.
5.

leakage into the motor, providing a reliable installation.
Oil Housing: Large barrier fluid volume lubricates and cools the seal and
thereby prolongs service life.
Monitoring: Thermal sensors embedded in the stator windings prevent
overheating. Leakage sensors are available as options.
Bearings: Securely supports the shaft by means of one main bearing at the
propeller end and a double bearing at the rear end.
Motor: High-performance, squirrel-cage induction Class H motor provides
thermal overload protection and extra long service life.
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6. Propeller: Available with different blade angles, thin double-curved propeller

optimizes mixing efficiency. Wide-hub design deflects fibrous material.
7. Plug in Seal System: Offers increased sealing reliability and zero leakage into
the motor, thereby reducing the risk of bearing and stator failure.
8. Materials: All external parts manufactured for excellent corrosion-resistance.
Major parts in stainless steel.
9. Jet Ring: Optional jet ring increases hydraulic efficiency thereby reducing
power consumption.

2.3. Technical Specifications of 4610/20 Compact Mixers
A general technical specification of the 4610/4620 compact mixers are presented in this
section. All other detailed specification is given in Appendix 1.


Application Limits
Table 2.1: Application limits (SR 4610, SR 4620, 50 Hz, Technical specifications,
2012)
Feature
Liquid temperature

Description
• Maximum 40°C, (104°F)
• Warm-liquid version 70°C, (158°F).
Standard version.
• Warm-liquid version 90°C, (194°F).
Standard version.

Liquid viscosity

Maximum 5000 cp

pH
Depth of immersion

1 – 12
Maximum 20 m (65 ft)
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Motor Data
Table 2.2: Motor data (SR 4610, SR 4620, 50 Hz, Technical specifications, 2012)
Feature

Description

Motor type

Squirrel-cage 4-pole induction motor

Frequency

50 Hz

Supply
Starting method

1–phase (only 4620) or 3–phase
• Direct on-line
• VFD

Maximum starts per hour
Voltage variation

30 evenly-spaced starts per hour
• Continuously running: Maximum ±5%
• Intermittently running: Maximum
±10%
Voltage imbalance between Maximum 2%
the phases
In accordance with class F (155°C,
Stator insulation
311°F)


Materials
Table 2.3: Materials of the components (SR 4610, SR 4620, 50 Hz, Technical
specifications, 2012)

Item
Stator housing
Shaft
Oil housing
Cover
Lifting device
Jet ring
Oil
O-rings

Material
Stainless steel ASTM 316L
Stainless steel, ASTM/AISI 431
Vinyl ester based SMC
Vinyl ester based SMC
Stainless steel ASTM 316L
Stainless steel ASTM 316L
Paraffin oil ISO VG32
Nitrile rubber as standard, fluorinated rubber for warm liquid versions.
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2.4. Main Applications of 4610/20 Compact Mixers
The 4610/20 compact mixers are used in a wide range of applications like:









Activated sludge treatment such as conventional ASP or sequencing batch reactor
Sludge holding tanks
Equalization tanks
Pump station mixing
Grit chamber mixing
Chlorination basins
Paper pulp chests
Quenching tanks

2.5. Installation Methods of 4610/20 Compact Mixers
There are two method for the installation of the 4610/20 compact mixers.


Guide bar system, 50×50 mm or 2×2 inches

The mixer is lowered or raised along a guide bar located on the tank wall.

Fig 2.3: Guide bar system installation (http://www.itttreatment.com, 2012)
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Cantilever bar, 4610: OD 48,3 mm (1.9 inches), 4620: OD 76,1mm (3.0 inches)

Mounts on a cantilever bar which is fixed to the tank edge is showed in the figure below.

Fig 2.4: Cantilever bar installation (http://www.itttreatment.com, 2012)
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3. THEORY
The corrosion concept, which is the main parameter affect the material selection, is explained
in this chapter. This chapter is prepared by means of information available in the Crest 5.21,
which is software prepared by Xylem. This program contains proprietary information which
is a trade secret of Xylem Water Solution AB, and is also protected as an unpublished work
under applicable copyright laws. Information is given in this chapter with the permission of
the company. This program is also used in this project to analyze the chemical resistance of
the selected material later.

3.1. Introduction
To ensure long and trouble free operation in a media it is of utmost importance to have
knowledge about corrosion and the effect it can have on the product and the system in the
operating environment. A significant proportion of material damage and subsequent
component failure caused by corrosion can be eliminated by selecting the optimum material
for a given application. The corrosiveness of a liquid on metals is mainly dependent on:




Oxygen, chloride and sulphide content
Temperature
pH value

3.2. Corrosion of Metals
Corrosion is defined as an attack on a material as a result of chemical, frequently
electrochemical reaction, with the surrounding medium. According to this definition, the term
corrosion can be applied to all materials, including non-metals. But in practice, the word
corrosion is mainly used in conjunction with metallic materials.
Why do metals corrode? Apart from gold, platinum and a few others, metals do not occur in
the nature in their pure form. They are normally chemically bound to other substances in ores,
such as sulphides, oxides, etc. Energy must be expended (e.g. in a blast furnace) to extract the
metals from the sulphides, oxides, etc to obtain pure metals.
Pure metals contain more bound energy, representing a higher energy state than that found in
the nature as sulphides or oxides.
As all material in the universe strives to return to its lowest energy state, pure metals also
strive to revert to their lowest energy state which they had as sulphides or oxides. One of the
ways in which metals can revert to a low energy level is by corrosion. The products of
corrosion of metals are often sulphides or oxides.
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3.3. Parameters Affecting Corrosion Rate
Some of the most important parameters affecting the corrosion rate of metals are outlined
below.


Oxidizing agents: The corrosion process is conditional on an anodic reaction and a
cathodic reaction taking place simultaneously. The anodic reaction causes the metal to
dissolve. An oxidizing agent must be present for the cathodic reaction, and the most
common agents are dissolved oxygen or hydrogen ions. If the availability of oxidizing
agents is restricted, the corrosion process will be inhibited or will cease entirely. The
hydrogen concentration can easily be measured as pH-value. Oxygen is normally
present in water, but not in sewage due to the oxygen consuming bacteria.



The electric conductivity of the electrolyte: Corrosion involves electrochemical
reactions, and an increase in the electrical conductivity of the electrolyte will therefore
increase the corrosion rate. In sea water the chloride content causes rapidly increased
conductivity.
Temperature: An increase in temperature will generally cause an increase in the
corrosion rate. A rule of thumb is that temperature increases of 10°C will double the
corrosion rate.
Concentration: An increased concentration will normally increase the corrosion rate
up to a maximum level. Higher concentration above this will not give higher corrosion
rate. E.g. a chloride concentration above approximately 1500 ppm will not increase
the corrosion rate.




3.4. Type of Different Corrosion on Metals
Various forms of corrosion on metals and their characteristics are lined below.


General corrosion: General corrosion is characterized by an overall attack on the
surface. The corrosion takes place without distinguished anodic and cathodic areas.
The corrosion resistance of metallic materials can be illustrated in iso-corrosion
diagrams. The curves indicate a corrosion rate of 0.1 mm/year in a specific liquid at
different concentrations and temperatures. These diagrams are only valid for liquids in
stagnant conditions. The corrosion rate will increase considerably in high velocity
areas.
The opposite to general corrosion is local corrosion which is divided into different
types e.g. pitting, crevice and intergranular corrosion. In local corrosion, most of the
metal surface is unaffected and only small areas are highly affected. It is much easier
to compensate for uniform corrosion and to adopt preventive measures in the design
than to make allowance for local corrosion attacks.

10

Fig 3.1: ISO-corrosion diagram for stainless steels in sulfuric acid. (Crest 5.21, 2012)

Fig. 3.2: General corrosion on a cast iron pump. (Crest 5.21, 2012)
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Galvanic Corrosion: When two different metals are electrically connected and in
contact with an electrolyte (=liquid), they will form a galvanic cell where the more
noble material is cathodic and the less noble anodic. The anodic material will corrode.

Fig. 3.3: Galvanic corrosion of eye bolt connected to a stainless (Crest 5.21, 2012)



Pitting Corrosion: Typical examples of pitting corrosion can be seen on aluminum
and stainless steels in liquids containing chlorides, e.g. seawater. These materials are
dependent on a thin surface oxide film for their corrosion protection. Mechanical
damage or an inhomogeneous spot in the oxide film could be the starting point for
corrosion attacks. The conditions in the pit are characterized by oxygen deficiency and
low pH, which intensifies the attack and may also render it self-sustaining.

Fig. 3.4: Pitting corrosion on a stainless steel stator housing operating in seawater (Crest
5.21, 2012)
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Crevice corrosion: The mechanism for crevice corrosion is similar to that for pitting
corrosion. Crevice corrosion takes place in confined liquid filled slots and crevices
where the liquid circulation is prevented. Once corrosion has appeared, conditions in
the crevice are changed; e.g. the pH-value is reduced and the chloride concentration
increase. Accordingly the corrosiveness of the confined liquid will increase. Crevice
corrosion mainly appears on stainless steel and aluminum in liquids containing
chlorides.

Fig. 3.5: Crevice corrosion on a stainless steel nut exposed to seawater (Crest 5.21, 2012)



Stress Corrosion: Stress corrosion is a combined effect of tensile stresses, either
internal or applied, and a local corrosion attack. Tensile stresses arise for example
during cold work of steel sheet or as a result of directly applied load. Stress corrosion
is generally connected with austenitic stainless steels in contact with liquids
containing chlorides. Cracks are however unlikely to occur below +60° C. Carbon and
low alloy steels may be subject to stress cracking in caustic soda solutions at high
concentrations and temperatures. To avoid stress corrosion, tensile stresses should be
removed e.g. by heat treatment after cold working or welding. Stress corrosion can
also be avoided by the choice of a resistant material.

Fig. 3.6: Austenitic stainless steel subject to stress corrosion cracking (Crest 5.21,
2012)
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Erosion Corrosion: Erosion corrosion is a combination of electrochemical corrosion
(i.e. general corrosion) and the action of a high speed fluid, eroding the corrosion
product. The pits formed by erosion corrosion usually have bright surfaces free from
corroded material. The attacks are generally localized to areas with turbulent flow and
are promoted by gas bubbles and solid particles.

Fig. 3.7: Erosion corrosion on an impeller (Crest 5.21, 2012)



Cavitation Corrosion: Cavitation corrosion appears in areas where vapour bubbles
are formed due to low pressure. When the bubbles implode on a surface the protective
oxide is destroyed and eroded away and after that built up again. The process is
repeated and characteristic deep holes of cavitation corrosion are formed on the
surface. It can usually be seen on the trailing edge of impellers and propellers.

Fig. 3.8: Cavitation corrosion on an impeller (Crest 5.21, 2012)
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Selective Corrosion: Selective corrosion occurs in metals in which the alloying
elements are not uniformly distributed.

Fig. 3.9: Graphitic corrosion of an impeller made of gray cast iron (Crest 5.21, 2012)

3.5. Corrosion Limits
The table below show the corrosion limits for different kind of material.
Table 3.1: Corrosion Limits (Crest 5.21, 2012)
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3.6. Corrosion in the 4610/20 Compact Mixers
If we look tables and waste water components, which are presented in the appendix 2, we can
decide what kind of corrosion we have. Mixer is exposed to microbiologically induced
corrosion.
Microbiologically-influenced corrosion (MIC) is corrosion that is caused by the presence and
activities of microbes. This corrosion can take many forms and can be controlled by biocides
or by conventional corrosion control methods. Most MIC takes the form of pits that form
underneath colonies of living organic matter and mineral and biodeposits. This biofilm creates
a protective environment where conditions can become quite corrosive and corrosion is
accelerated. MIC can be a serious problem in stagnant water systems such as the fireprotection system that produced the pits. The use of biocides and mechanical cleaning
methods can reduce MIC, but anywhere where stagnant water is likely to collect is a location
where MIC can occur. Corrosion (oxidation of metal) can only occur if some other chemical
is present to be reduced. In most environments, the chemical that is reduced is either
dissolved oxygen or hydrogen ions in acids. In anaerobic conditions (no oxygen or air
present), some bacteria (anaerobic bacteria) can thrive. These bacteria can provide the
reducible chemicals that allow corrosion to occur. That's how the limited corrosion that was
found on the hull of the Titanic occurred.
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4. METHOD
In this chapter of the report the procedure of the solution of the problem is presented. As it is
mentioned previously in the report, the task of this project is redesigning of two components
of the 4610/20 compact mixers. The process we followed to redesign these components in this
project is as follows:

DETERMINATION OF
NEEDS

DATA COLLECTION

CONCEPT
GENERATION AND
EVALUATION

GENERATING THE
PRODUCT (MATERIAL
AND PROCESS
SELECTION)

Fig. 4.1: Flowchart of the method (Own creation, 2012)
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Now let’s define each step shortly;








Step 1 (Determination of needs): The first step in redesigning is to clarify why
redesign is going to be performed. The determination of the reason that leads us to
redesign the product is the most important step.
Step 2 (Data collection): The second step is to gather technical information that you
can need during your redesign process like some dimensions. Data collection can be
made by some measurements, analysis….etc.
Step 3 (Concept generation and evaluation): In the third step of the redesign
process, some concepts are created to solve the problem. After evaluation of the
concepts created, the best concept that meets your need is chosen.
Step 4 (Generating the product): In the final step of the redesign process, the
material and manufacturing process is made.

In the following section the application of this procedure is applied to the two components of
the 4610/20 compact mixer which are oil housing and entrance cover respectively.

4.1. Entrance Cover & Oil housing


Step 1
Entrance cover is used to cover the connection housing, the electrical cables and
accessories in the cable entry of the 4610/20 compact mixers. Oil housing is used for
large barrier fluid volume lubricates and cools the seal and thereby prolongs service life
also the propeller is attached on it.

The pictures of these components are given below.

Fig 4.2: The entrance cover (Own creation, 2012)
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Fig. 4.3: The inner view of the part (Own creation, 2012)

Fig. 4.4: The front view of the connection housing (Own creation, 2012)
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Fig. 4.5: The right side view of the part (Own creation, 2012)

Fig. 4.6: The inside view of inner part (Own creation, 2012)
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Fig. 4.7: The oil housing (Own creation, 2012)

Fig. 4.8: Inside view of the oil housing (Own creation, 2012)

21

The requirement here is combining the entrance cover and the connection housing into a
single part. The reason for combining to these two parts into one is to minimize amount of the
components, to reduce cost production and material cost also to decreases the quality
problems which occurs at production. The entrance cover is made of Vinyl ester based SMC
and the connection housing is made of Zn- Al-Cu alloy. It will be necessary to select new
material after combining these two components. Also the oil housing is made of Vinyl ester
based SMC which causes quality problems in production.


Step 2

The entrance cover and the oil housing are connected with stator housing. The dimensions
of the stator housing are going to be staying unchanged. So, it is important to know the
dimension of the stator housing before starting to redesign of the entrance cover and the
oil housing. Because we have an existing product, the whole technical information is
already available. There was no need to make some measurement. We are not allowed to
present this information in the report due to the company confidential policy.


Step 3

After knowing what to do and having all information’s you need, the next step is
generating concepts that meet our requirements. We made some interviews with our
supervisors and brainstorm with each other to generate some concepts. The computer
aided design programs, solid works, are often used during our concept generation.
Evaluating and discussing concepts, we get final design of entrance cover and of the oil
housing in the end. The solid models of the final design of the entrance cover and oil
housing are presented in chapter 6 of the report, the other technical information and
drawings are presented in Appendix 3. Below some concepts we generated during the
project are presented.

Fig. 4.9: Solid model of one concept
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Fig. 4.10: Solid model of another concept



Step 4

The final step in the redesigning of the entrance cover and oil housing are the
determination of the materials and manufacturing process. Material selection is really
important step in every design process which requires a great experience. In our project a
wide literature research has been done to accomplish material selections and selections of
the manufacturing process. After material is selected, the manufacturing process is chosen
according to the specified requirements. Below both material and process selection is
explained.
 Material Selection
The material selection should not be only based on cost. The convenient material selection
technique must involve to fully defining the application requirement in terms of
mechanical, thermal, environmental, electrical and chemical properties. Material selection
process starts with carefully defining the requirements and narrowing down the choices by
the process of elimination. Aapplication requirements including mechanical, thermal,
environmental and chemical must be defined firstly. The main requirements’ for the
entrance cover and oil housing is defined in the table below.
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Table 4.1: Main requirements of the material (Own creation, 2012)
PARTS

REQUIREMENTS



Entrance Cover & Oil Housing



High corrosion resistance
Good toughness to withstand
mishandling
Easy to manufacture

 Must be well-heeled to avoid leakages

As it can be seen from the table, there are three main requirements for the material of the
entrance cover and oil housing. By taking into consideration of working conditions of
4610/20 compact mixers, which mainly acidic environment, it is clear that the most important
requirement for material is corrosion resistance. In the third chapter of the report, the
corrosion concept is explained.
A wide literature review is made to choose the most suitable material that meets these
requirements. After that review, EN-1.4016, EN-1.4521, EN-1.4410, EN-1.4436, EN-1.4438,
EN-1.4547, EN-1.4539, EN-1.4563 series stainless steels are proved as the best choices for
entrance cover and oil chamber. The tables and figures related with this material are presented
in the Appendix 3.
 Process Selection
This is attributed manufacturing methods selected according to so-called Ashby tables, each
production insertion method are briefly presented and selected according to the needs we have
strict limitations for the products according to the material indices. Figures and tables related
with manufacturing processes are presented in Appendix 4.
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Table 4.2: Process- Material matrix (Ashby, 2005)
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Fig. 4.9: The shape classification (Ashby, 2005)

Table 4.3: The Process-Shape matrix (Ashby, 2005)
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From chart images above us can see that all manufacturing processes for metal shaping are
not applicable to our design. But the processes that are best suited to our design requirements
according to our material selection and the shape of the design are sand casting, die casting,
investment casting and low pressure casting. Also here these processes are not properly
applicable to the construction, Depending on how much of the volume units would be out,
this is also true for economic barks, it can be about tool cost or simply on the labor cost,
material cost, and so on.

5. RESULTS AND ANALYSIS
The results achieved are presented in this chapter. The necessary analysis on the results also
explained here.

5.1. New Design of the Entrance Cover and Oil Housing
New designs of the components were modeled in the Solid Work program. These models
were presented below. Because there was not any condition such as deformation, bending,
impact…..etc. during the service life of the 4610/20 compact mixers, no analysis made on the
new design of the entrance cover and oil housing. Only general view of solid models of
entrance cover and oil housing presented below. The solid models from different view and
technical drawings of new entrance cover and oil housing are given in Appendix 6.

Fig. 5.1: The solid model of new entrance cover (Own creation, 2012)
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Fig. 5.2: The solid model of the new oil housing (Own creation, 2012)

5.2. New Material of the Entrance Cover and Oil Housing
The new material selected for the entrance cover and oil housing is stainless steel. The EN1.4410, EN-1.4436, EN-1.4539, EN-1.4547 series stainless steels are choices that can be
used for the production of the entrance cover and oil housing. These materials are compared
according to the company’s standards “see in appendix 6” and analyzed in the Crest 5.21
which is a software developed by the Xylem to measure the chemical resistance of the
materials. The results reached from that program are presented below.
The Crest analyzes the material’s corrosion resistance according to specified chemicals.
Materials chosen for the entrance cover and oil housing are analyzed against the chemicals
which are mostly encountered during the working of 4610/20 compact mixers. These
chemicals are given in the table below.
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Table 5.1: Main chemical compounds encountered during service life (Own creation, 2012)
Chemicals
Ammonium
Chloride
Sulfate
Carbon dioxide
Hydrochloric Acid
Sodium Carbonate
Acetaldehyde
Hydrogen sulfide
Butyric Acid
Acetic Acid
Butyl Amine
Carbon Disulfide
Propanoic Acid

Materials are analyzed against these chemicals at different temperatures with Crest. The
figure below give information about the evaluation of the results gets from the program. After
that figure analyzes of all material against these chemicals are presented respectively. Only
chemical resistance against a few chemical is presented below. All other results are given in
Appendix 5.

Fig 5.3: Evaluation of the results (Crest 5.21, 2012)
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Table 5.2: Corrosion of material against ammonium (Own creation, 2012)

10 20

Chemical: Ammonium
30 40 50 60 70 80

90

100

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

Material

o

C

Table 5.3: Corrosion of material against chloride (Own creation, 2012)

10 20

Chemical: Chloride
30 40 50 60 70 80

90

100

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

o

Material

C

Table 5.4: Corrosion of material against sulfate (Own creation, 2012)

10 20

30

Chemical: Sulfate
40 50 60 70 80

90

100

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

1

1

1

1

1

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

Material

o

C

These results show us that the materials selected for entrance cover and oil housing has very
good corrosion resistance against the chemicals which mainly encountered during service life
of compact mixers.
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5.3. Manufacturing Processes of Entrance Cover and Oil Housing
There are three different type of manufacturing process for the production of the entrance cover and
oil housing. These are sand casting, investment casting and ceramic mould casting. In this

section, specifications of these processes are given and they are compared with each other.

Table 5.5: Specifications of sand casting
Sand casting: The Shell Moulding Process
Process Capabilities
Alloy range
Aluminum - and copper-base, all grades of
cast iron, SG iron, low and medium carbon
steels, high alloy steels, and manganese
steels.
Casting size and Weight Range
0.5 to 10 kg
Production volumes and lead times
High production rate, suited to series
production.
Thin section capability
Sections of > 1 mm can be cast in iron and
steel
Detail replication
Detail replication that is superior to
conventional sand casting.
Surface finish
3.2 – 5 µm
Cast hole
Holes of 3 mm can be cast by the process.
Dimensional accuracy
See table bellow

Table 5.6: Dimensional accuracy of sand casting
Dimension size [mm]
Up to 75
76 to 180
181 to 230
231 to 305
306 to 405
407 to 510

Tolerance [mm]
± 0.38
± 0.51
± 0.64
± 0.76
± 0.94
± 1.20
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Table 5.7: Specifications of mold casting
The ceramic mould casting process
Process Capabilities
Alloy range

A wide range of ferrous and non-ferrous
alloys can be cast. The range of ferrous
alloys cast includes: carbon and low alloy
steels, stainless steels and tool steels.
Paramount < 40 kg
High
Sections of > 1.5 mm can be casted
Detail replication that is superior to sand
casting
0.5- 3 µm
-See table below

Casting size and Weight Range
Production volumes and lead times
Thin section capability
Detail replication
Surface finish
Cast hole
Dimensional accuracy

Table 5.8: Dimensional accuracy of mold casting
Dimension size [mm]
Up to 25
25 to 75
75 to 100
200 to 375
Over 375

Tolerance [mm]
± 0.08
± 0.13
± 0.38
± 0.76
± 1.14
Table 5.9: Specifications of investment casting

The investment casting process: the replicas ceramic shell “CS” process
Process Capabilities
Alloy range
Suitable for low-alloy and stainless steel
casting.
Casting size and Weight Range
Up to 100 kg
Production volumes and lead times
The process requires the manufacture of
precision tools for the manufacture of the
foam patterns.
Thin section capability
No info available
Detail replication
Detail replication that is superior to ceramic
mould casting.
Surface finish
1.6 up to 3.2 µm
Cast hole
No info available
Dimensional accuracy
See table
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Table 5.10: Dimensional accuracy of investment casting
Dimension size [mm]
1.5 to 100
101 to 305
306 to 610

Tolerance [mm]
± 0.25
± 0.76
± 1.25

Table 5.11: Comparison of manufacturing processes (Own creation, 2012)
Process Capabilities
Alloy range
Detail replication
Surface finish
Dimensional
accuracy
Production volumes
Lead times
Economics

The molding processes
Sand casting
The ceramic mould
All
Good
Good
Good

All
Superior
Superior
Superior

The investment
casting
All
Superior
Superior
Superior

high
low
low

low
high
high

Low
High
High
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6. DISCUSSION
In this chapter, a discussion on solution of the problem is presented. In addition to the
discussion, some recommendations to fix the problems also explained.
There were some quality problems in 4610/20 compact mixers associated with the poor
design of entrance cover and oil housing. These two components were going to be redesigned
to fix the quality problems. They are also going to be produced from different material. Other
parts of the product such as stator housing wanted to be remaining fixed by the company. This
is the reason that affects the new design of the entrance cover and oil housing. Because these
parts connected with the stator housing in the assembly line, the new design of entrance cover
and oil hosing is completely dependent to the design of the stator housing. The changes we
wanted to make on the entrance cover and oil housing, cause also changes on stator housing
which is not wanted by the company .So we were limited too much by the design of stator
housing. There was not too much possibility to make different design. On the other hand; if
we were allowed to make changes also on stator housing, it would result in a completely new
design of overall product which require more person and much more time to achieve. This
may not be suitable as a bachelor degree project.
Beside the poor design of the entrance cover and oil chamber, the material of these
components was also wanted to be improved by selecting a new material. Because of working
conditions of 4610/20 compact mixers, the outer material of the mixer must be high corrosion
resistance. In addition to the high corrosion resistance, material must be easy to manufacture
and has good toughness’ in case of mishandling. The present material of the entrance cover
and oil housing was polyester. A better material is chosen to meet these requirements. In
addition to the choosing new material, the corrosion resistance of the material can be
improved by coating method. There are too many coating material available that can be
applied.
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7. CONCLUSION
The final step in the mechanical engineering education in Linnaeus University is making your
Bachelor degree project. This project is carried out with a suitable company from industry.
This project was done with Xylem, a company deals with industrials mixers, pumps, and
water treatment system equipments. The subject of the project is the design improvements of
4610/20 compact mixers which are produced by the Xylem.
The two component of the 4610/20 compact mixers, entrance cover and oil housing, were
redesigned in this project. In addition to the design improvements, a new material was
selected for these components.
In redesigning process, the most important step was determination of the reasons that lead us
to make a new design. After determination of requirements, the next step was concept
generation that meets your needs. New concepts were created by means of the computer aided
design program Solid Works. The importance of the computer software was clearly seen
thanks to this project. During this project, it is seen that interviewing with supervisor and
group members is so important. Having a discussion on the results reached during the project
is the way to get the best results.
Selecting a new material is really important for the efficiency of any product. Material science
is a wide area developing continuously. It is not easy to select best the material that meets
your requirements. The most important thing in material selection is the experience. In this
project the best material for the entrance cover and oil housing is selected by making a wide
literature review and by means of the experience of the our supervisor.
As a result, we can sincerely say that making this project was a great experience for us. We
had the opportunity to solve a real problem with a company in the industry thanks to the
project. This is the best thing that you can do when you are student.
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APPENDICES
Appendix 1: Technical Information of 4610/20 Compact Mixers
Table A-1.1: Cables in 4610/20 compact mixers
Cables
SUBCAB® heavy-duty submersible cable
Subcab AWG®, heavy-duty submersible cable
Silicone cable
Screened SUBCAB® heavy-duty submersible cable

Table A-1.2: Monitoring Equipment in 4610/20 compact mixers
Monitoring Equipment
Thermal contacts opening at 140°C, (285°F)
Leakage sensor in connection chamber (FLS) optional

Table A-1.3: Accessories in 4610/20 compact mixers
Accessories
Electrical equipment: Starter, monitoring relay,
controller, variable frequency drive,
and control panel
Zinc anodes
Cable protection hose
Kit for off-horizontal installation
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Table A-1.4: Mechanical seals in 4610/20 compact mixers

Table A-1.5: Motor rating of 4610/20 compact mixers (400 V, 50 Hz, 3-phase)

Table A-1.6: Motor rating of 4620 compact mixers (230 V, 50 Hz, 1-phase)
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Table A-1.7: Thrust data of 4610 compact mixers (50 Hz, 4 pole, 3-phase)

Table A-1.8: Thrust data of 4620 compact mixers (50 Hz, 4 pole, 3-phase)

Table A-1.9: Thrust data of 4620 compact mixers (50 Hz, 4 pole, 1-phase)

3/3

Appendix 2: Waste Water Compounds
Table A-2.1: Chemical properties of filtered and unfiltered wastewater

Table A-2.2: Details of extracts of wastewater used in bioscreens treatments

1/1

Appendix 3: Material Selection Tables and Figures
Table A-3.1: Environmental resistance of materials
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Table A-3.1: continued
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Table A-3.2: Toughness of materials
METARIAL

Fracture Toughnes (MPa
Plain Carbon and Low-Alloy Steels
54.0

Steel alloy 1040
Steel alloy 4140
 Tempered @ 370℃
 Tempered @482℃
Steel alloy 4340
 Tempered @260℃
 Tempered @425℃

Stainless alloy 17-7PH
 Precipitation hardened
@ 510℃
Alloy 2024-T3
Alloy 7075-T651
Alloy AZ31B
 Extruded

m

)

Strength* (MPa)
260

55-65
75-93

1375-1585
1100-1200

50.0
87.4
Stainless Steels

1640
1420

76

1310

Aluminum Alloys
44
24
Magnesium Alloys
28.0

Alloy Ti-5 Al-2.5Sn
 Air cooled
Alloy Ti-6Al-4V
 Equiaxed grains
Epoxy
Nylon 6,6
Polycarbonate(PC)
Polyester (thermoset)
Poly(ethylene terephthalate) (PET)
Poly(methyl methacrylate)(PMMA)
Polypropylene(PP)
Polystyrene(PS)
Poly(vinyl chloride)(PVC)

Titanium Alloys
71.4
44-66

345
495
200

876
910

Polymers
0.6
2.5-3.0
2.2
0.6
5.0
0.7-1.6
3.0-4.5
0.7-1.1
2.0-4.0

*For metal alloys and polymers, strength is taken as yield strength.
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−
44.8-58.6
62.1
−
59.3
53.8-73.1
31.0-37.2
−
40.7-44.8

Table A-3.3: Stainless steels
EN-Steel
EN-1.4016
EN-1.4521

EN-1.4362

EN-1.4410
EN-1.4436

EN-1.4438
EN-1.4547
EN-1.4539

EN-1.4563

Composition of
Remarks
alloys
Ferritic and martensitic steels
max 0,08 % C, 17 % Corrosion resistance
Cr
god.
max 0,025 % C, 18
Corrosion resistance
% Cr, 2 % Mo, Tigod.
stabilizer
Austenitic-Ferritic steel
max 0,03 % C, 23 % Very good corrosion
Cr, 5 % Ni, 0,4 %
properties.
Mo, Cu, N
max 0,03% C, 25%
Cr, 7% Ni, 4% Mo,
N
max 0,03% C, 22%
Cr, 5,5% Ni, 3%
Mo,0,15% N

Very good corrosion
properties.
improved corrosion
resistance and higher
strength than 1.4424

Austenitic steel
max 0,03% C, 18,5% Corrosion resistance
Cr, 15% Ni, 3,5%
god.
Mo
max 0,02% C, 20%
Excellent corrosion
Cr, 18% Ni, 6,2%
resistance in most
Mo, Cu,N
respects.
max 0,025% C, 20% Excellent corrosion
Cr, 25% Ni, 4,5%
resistance in acids
Mo, 1,6% Cu
and chloride
solutions.
max 0,025% C, 27% Excellent corrosion
Cr, 32% Ni, 3,1%
resistance in most
Mo, 1% Cu
respects.
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use examples

water heaters

Wet corrosive
applications, among
others cellulose
industry.
Sea water and
offshore industry.
All-round material
for demanding
corrosive
environments.

Apparatus for marine
and bleaching plants.
Chemical industry
under severe
corrosion conditions.
Apparatus for the
chemical industry,
especially phosphoric
acid.

Table A-3.4: Electrical resistivity of stainless steel
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Appendix 4: Process Selection Tables and Figures
Table A-4.1 Classification of Casting Processes

Permanent Pattern (
Expandable Mould
Processes)

Expendable
Pattern/Expendable Mould
Processes

Permanent Mould Processes

Sand Casting Processes

Refractory Aggregate
Processes
Sand Casting Process
Refractory Aggregate
Process
Die Casting Processes
Squeeze Casting
Counter Gravity Casting
Centrifugal Casting
Continuous Casting
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Green sand moulding
processes
Dry sand moulding processes
CO2/ Silicate processes
Shell moulding processes
Could set processes
Vacuum-sealed moulding
processes
Ceramic mould processes
Plaster mould process
Evaporative pattern casting
process
Investment casting process
Gravity die casting
Pressure die casting
Low-pressure die casting

Table A-4.2: The Range of Casting Alloys
Alloy Group

CAST IRONS

Specific Alloys
Grey cast irons
(flake graphite)

Principal Casting Processes
sand casting

Nodular irons
(spheroidal graphite)
Malleable cast irons
Heat resistant, chemical
resistant and wear resistant
alloy irons

STEELS

Plain carbon steels
Low alloy steels
High alloy steels
Heat resistant, chemical
resistant and wear resistant
alloy steels

sand casting
ceramic mould process
investment casting
sand casting
die casting

ALUMINIUM

−

COPPER

Brass
Bronze
Gunmetals
Aluminium Bronze
Silicon Bronze

MAGNESIUM

investment casting

−

die casting
sand casting
die casting
pressure die casting

ZINC

−

SUPERALLOYS

Nickel-base
Cobalt-bas
Titanium alloys
Bearing metal alloys
Magnet alloys
Refractory metals

MISCELLANEOUS

sand casting
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investment casting
−

Table A-4.3: Summary of Process Capabilities
Casting
Process

Alloy Range

Green
Sand
CO2/
Silicate

Most

Cold Set

Most

Cosworth

Aluminium
Alloys
Most

Shell
Mould
Evaporativ
e Pattern
Casting
VacuumSealed
Plaster
Mould
Ceramic
Mould
Investment
Casting
CLA/CLV
Replicast(
CS)
Gravity
Die
Low
Pressure
Die
High
Pressure
Die
Squeeze
Casting

Most

Most
Most
Aluminium
Alloys
Most
Most
Most
Most
Principally
Non-Ferrous
+Cast Iron
Aluminium
Alloys
Principally
Aluminium
and Zinc
Alloys
Principally
AluminumAll
oys

Weigh
t
Range
(kg)
0.1 to
100
0.1 to
100,0
00
0.1 to
100,0
00
0.2 to
50
0.1 to
50
0.5 to
5,000

Economi
cal
Quantity
1 to
100,000
1 to
1,000

Thin
Section
Capabili
ty (mm)
>5
>5

Cast Hole Surfa
Dimensio ce
ns (mm)
Finish
(μm)
>6
6.3 to
25
>6
6.3 to
25

Dimensio
nal
Accuracy
(mm)
−
−

1 to
1,000

>5

>6

6.3 to
25

−

1,000+

>4

>6

1,000+

>2

>3

5,000+

>3

>3.5

3.2 to
6.3
3.2 to
12.5
6.3 to
12.5

±0.15 up
to 100
±0.50 up
to 100
−

100 to
2,500
0.05
to 50
0.1 to
5,000
0.05
to 250
0.05
to 50
1 to
100
0.1 to
70(Al)

50+

>3

−

−

50+

>1.5

>6

50+

>1.5

−

1,000+

>1.5

>1

1,000+

>0.75

−

50+

−

>9.5

1,000+

>5

>6.5

3.2 to
12.5
0.8 to
3.2
0.8 to
3.2
0.8 to
3.2
1.6 to
3.2
1.6 to
3.2
3.2 to
6.3

5 to
25

1,000+

>4

>6

1.6 to
6.3

±0.55 up
to 100

0.05
to 25

5,000+

>0.5

>1

0.4 to
3.2

±0.15 up
to 100

0.1 to
20

1,000+

>6

−

0.4 to
3.2

±0.20 up
to 100
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±0.25 up
to 100
±0.38 up
to 100
±0.50 up
to 100
±0.125 up
to 100
±0.25 up
to 100
±0.25 up
to 100

Appendix 5: Analysis of Chemical Resistance of Materials
Table A-5.1: Corrosion of material against carbon dioxide
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Chemical: Carbon Dioxide
20 30 40 50 60 70 80 90

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

Material

o

C

100

Table A-5.2: Corrosion of material against hydrochloric acid
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Chemical: Hydrochloric Acid
20 30 40 50 60 70 80 90

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

1

1

1

1

1

1

1

Stainless Steel EN 1.4539

0

0

0

0

0

1

1

1

1

1

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

o

Material

C

100

Table A-5.3: Corrosion of material against sodium carbonate

C
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Chemical: Sodium Carbonate
20 30 40 50 60 70 80 90

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

Material

o
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100

Table A-5.4: Corrosion of material against acetaldehyde
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Chemical: Acetaldehyde
20 30 40 50 60 70 80 90

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

o

Material

C

100

Table A-5.5: Corrosion of material against hydrogen sulfide
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Chemical: Hydrogen Sulfide
20 30 40 50 60 70 80 90

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0
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Chemical: Butyric Acid
20 30 40 50 60 70 80

90

100

Stainless Steel EN 1.4410

1

1

1

1

1

1

1

1

1

1

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0
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Chemical: Acetic Acid
20 30 40 50 60 70 80

90

100

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

o

Material

C

100

Table A-5.6: Corrosion of material against butyric acid

Material

o

C

Table A-5.7: Corrosion of material against acetic acid

Material

o

C
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Table A-5.8: Corrosion of material against butyl amine
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Chemical: Butyl Amine
20 30 40 50 60 70 80

90

100

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

Material

o

C

Table A-5.9: Corrosion of material against carbon disulfide
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Chemical: Carbon Disulfide
20 30 40 50 60 70 80 90

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

Material

o

C

100

Table A-5.10: Corrosion of material against propanoic acid
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Chemical: Propanoic Acid
20 30 40 50 60 70 80 90

Stainless Steel EN 1.4410

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4436

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4539

0

0

0

0

0

0

0

0

0

0

Stainless Steel EN 1.4547

0

0

0

0

0

0

0

0

0

0

Material

o

C
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Appendix 6: Company Standards




Stainless steel “A3263”
Information about material standard “A3291.00”
Technical conditions of deliver; castings “A4090.0”
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ITT Water & Wastewater AB
Doc Type:
A-class:
M-class/Serial No:
Page:
Edition:
Date:
Issued by:

Standard
A3263
M0344.2343.12
1 (1)
12
2011-06-10
RSS/UBa

Rostfritt stål, austenitiskt

Stainless steel, austenitic

Europa standarderna EN 10283:2010 gäller
som ITT standard med tillägg under avsnittet
fordringar för tekniska leveransbestämmelser.

The European standards EN 10283:2010 has the
status of ITT standard with the addition under
requirements for technical conditions of delivery.

Materialnummer / Material number:

Materialnamn / Material name:

Jämförbara standarder:

Comparable standards:

1.4408 / 1.4412
1.4581

USA: ASTM A 743 CF-8M

1)

GX5CrNiMo19-11-2 / GX5CrNiMo19-11-3
GX5CrNiMoNb19-11-2

Japan: JIS G 5121 SCS 14

1) Motsvarar plåt och stång i / Correspond to sheet and bars in AISI 316

Formvaror: Gjutgods.

China: GB 2100-80-ZG0Cr18Ni12Mo2Ti

Product forms: Castings.

Fordringar

Requirements

Mekaniska egenskaper

1)

Tillstånd
Condition
Släckglödgat (+AT)
Solution annealed (+AT)

Mechanical properties
Sträckgräns
Yield stress
MPa
min 185

Brottgräns
Tensile strength
MPa
min 440

Förlängning
Elongation
%
min 25

1)

Hårdhet
Hardness
HB
2)
max 200

Slagseghet
Impact energy
J
min 40

1) Gäller separat gjutna provkroppar/Valid for separately cast test blocks.
2) Ej fordring, endast för information/ No requirement, only for information.

Kemisk sammansättning (vikt %)
min
max

C
0,07

Si
1,5

Chemical composition (% by weight)

Mn
1,5

P
0,040

S
0,030

Cr
18,0
20,0

Mo
2,0
3,5

Ni
9,0
13,0

N
-

Nb
8 x %C
≤ 1,0

Tekniska leveransbestämmelser

Technical condition of delivery

ITT standard A4090.01 skall användas.

ITT standard A4090.01 must be used.

Kompletterande upplysningar. Ej standard

Supplementary information. Not standard

Information om materialstandard och korrosion för
”syrafasta” rostfria stål. Se A3291

Information about material standards and corrosion
for “acid proof” stainless steels. See A3291

Svetsning
Denna stålsort har mycket god svetsbarhet

Welding
This type of steel has very good weldability.

Fysikaliska data:

Physical data:

Elasticitetsmodul, E
Densitet, 
Längdutv. koefficient,  (20-100 C)
Värmeledningsförmåga, 
Resistivitet

200 GPa
3
7900 kg/m
-6
15,8 x 10 /K
14,5 W/mK
730 nm

Modulus of elasticity, E
Density, 
Linear expansion coeff.  (20-100 C)
Thermal conductivity, 
Resistivity
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Doc Type:
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Edition:
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Information about material standards and
corrosion for “acid proof” stainless steels.

General: The “acid proof” stainless steels consist of the austenitic group of stainless steels called 1712-2,5Mo and the duplex named 25-5-1,5Mo.
They can be in the form of sheets, bars, tubes, castings, etc. but for corrosion resistance the
difference is small between the types and their product forms. This will be explained further below.
Standards: ITT use its own internal company standard that originally is based on Swedish standard
numbers. The Swedish standards had one material to each number but the ITT standards can
sometimes have several materials linked to one number. See example of the old SS 2343 below.
Comparable standards are also possible to use, but can in production show differences.

The type 17-12-2,5Mo is covered by ITT standard M0344.2343.02 and is valid for five stainless steels
in the European standard EN 10088-2/3 in the form of bars and sheets. Comparable standards in the
ASTM system are e.g. AISI 316L and 316Ti.
The ITT standard M0344.2343.12 is valid for castings. This standard has the same status as the
European standard EN 10283-1.4408 and two other stainless steels. Comparable standard in the
ASTM system is e.g. A743 CF-8M.
The type 25-5-1,5Mo is covered by ITT standard M0344.2324.02 and is valid for bars. This standard
has the same status as one stainless steel; EN 10088-3-1.4460. Comparable material in the ASTM
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Information about material standards and
corrosion for “acid proof” stainless steels.

system is AISI 329. Comparable casting standard is M0344.2324.12 with the European standard EN
10283-1.4474. In the ASTM system A743 CD-4MCuN can be seen as comparable.
Tubes, wires, springs, etc. have similar materials close to sheet/bar standards and are covered by
other ITT-standards.
Standards for stainless Fasteners: Materials for fasteners are covered in ISO 3506 “Mechanical
properties of corrosion resistant stainless steel fasteners”. The most common materials for stainless
steel fasteners in this standard are named A4 and A2. The type A4 is covered by ITT standard
M0344.2340 and includes all stainless steels in the group 17-12-2,5Mo.
The type A2 is stainless steel type 18-9 and is without molybdenum which gives lower corrosion
resistance especially in media containing chlorides. A2 is covered by the ITT standard M0344.2330.
One consequence from this is that the exactly chemical composition of the fasteners is difficult to find
out and they can therefore be expected to be of the lowest grade in their group of stainless steels.
Austenitic and Duplex structure: The metallographic structure for these two groups of stainless
steels is quite different which strongly influences some of their properties.
The group 17-12-2,5Mo consists of austenitic structure. They are mostly fully austenitic (one phase) in
the form of sheet, bar etc if not mechanically treated. In casted form they can be alloyed to have some
percentage of ferrite.
The 25-5-1,5Mo is a duplex stainless steel. Duplex means that it contain of approximately equal parts
of ferrite and austenit. This stainless steel can sometimes be mixed up with Duplex stainless steel SAF
2205 (1.4462) which has higher alloying of molybdenum and consequently somewhat better corrosion
resistance
Mechanical and physical properties: The 25-5-1,5Mo has higher mechanical strength compared to
17-12-2,5Mo. It is also magnetic and has higher thermal conductivity. The differences in properties
are the main reasons why the 25-5-1,5Mo is preferred as motor shafts in pumps. Wear resistance
properties are nearly the same for both types.
Corrosion: The corrosion resistance is very similar for stainless steel group 17-12-2,5Mo (AISI 316)
and 25-5-1,5Mo (AISI 329). Both groups are alloyed with molybdenum and characterised as “acid
proof” which in reality means that they have good resistance in oxidizing acids. In this case they are
often compared to the group 18-9 (AISI 304) which has no molybdenum and has consequently lower
general resistance in acids. All of these groups of stainless steels have very limit resistance in nonoxidizing acids as hydrochloric acid but also in halogen contaminated oxidizing acids.
Casted material has in general more inclusions and the surface can therefore be more sensitive for
pitting corrosion. This is compensated by some higher alloying.
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Information about material standards and
corrosion for “acid proof” stainless steels.

Stainless steels are in general sensitive for localized corrosion depending on type and the
environment. The “acid proof” groups have nearly equal resistance against pitting and crevice
corrosion.
See attached extract from Avesta Sheffield
Corrosion Handbook.
The alloying elements can also be calculated
by a formula to measure pitting and crevice
corrosion resistance. The formula is called
PRE (pitting resistance equivalent).
PRE = %Cr + 3.3%Mo + 30%N.
PRE for AISI 329 is 32.3 which can be
compared to 26.6 for AISI 316. It must be
remembered that PRE expression is based
on lab-tests on almost perfect materials. The
effect from production methods, heat
treatments, welding etc may more or less
overshadow the PRE results in reality
Corrosion in sea water: The stainless steels of type 17-12-2,5Mo and 25-5-1,5Mo have nearly the
same resistance in chloride containing media as sea water and brackish water. The resistance is set
to max 500 ppm chlorides. Above this galvanic protection should be used.
Stainless fasteners in cast iron products: For stainless steels used in submersible cast iron
products the type of stainless is normally not essential. The cast iron will always have inferior corrosion
resistance or can be sacrificed for the stainless steel in chloride containing media. If anodes are used
all metals will be protected by the anodes. The conclusion from this is that fasteners in A2 can be used
as well as A4.
Stainless fasteners in stainless steel products: The small difference between AISI 316 and 329 is
not apparent for products completely made of stainless steel. Instead small parts as washers and
screws are often corrosion activated and start to corrode in chloride containing media. The reason for
this that fasteners made of A4 quality according to ISO 3506 can include all types of stainless steel of
type17-12-2.5Mo. They are often produced with the lowest alloying content and consequently having a
little lower corrosion resistance compared to other parts in the product. Protection of stainless steel
products with anodes takes care of this.
Utg./Ed
1

Ändring/Revision
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TECHNICAL CONDITIONS OF DELIVERY

Gjutgods, formsprutad plast och formpressat
gummi

Castings, injection molded plastics and
compression moulded rubber

Innehållsförteckning
1
2
3
4
5
6
7

ITT Water & Wastewater AB

Table of content

Inledning
Gjutjärn, rostfria stål och kopparlegeringar
Aluminium - Sand och kokillgjutgods
Aluminium - Pressgjutgods
Zink - pressgjutgods
Formsprutad plast
Formpressat gummi

1
2
3
4
5
6
7

Introduction
Cast irons, stainless steels and copper alloys
Aluminium - sand and chill castings
Aluminium – pressure die castings
Zinc – pressure die castings
Injection moulded plastic
Compression moulded rubber

1. Inledning

1. Introduction

Nedanstående fordringar gäller tillsammans med respektive
EN-standard och däri bindande referenser. De interna
materialstandarder och övriga standarder som hänvisar till
denna standard omfattas.

Below requirements are valid together with their respectively
EN-standard and including binding references. The material
standards and other standards that refer to this standard are
included.

2. Gjutjärn, rostfria stål och kopparlegeringar

2. Cast irons, stainless steels and
copper alloys

Generella krav angående gjutgodsets yttre och
inre tillstånd.

General requirements regarding the outer and
inner conditions of the castings.

Allmänt: Sprickor, blackränder och vällningsfel är ej tillåtna.

Generally: Cracks, blacking stripes and unfused joints are not
allowed.

Rensning: Gjutgodset skall vara rensat så bearbetning och
artikelns funktion ej äventyras.

Cleaning: The castings must be cleaned that machining and the
function of the article is not jeopardized.

Ytans utseende: För gjutna och slipade ytor gäller bedömning
med BNIF likarna enligt EN 1370. För alla storlekar av artiklar
gäller högst nivå 6S1 (5S1 exkluderad) på gjutna ytor och
högst 4S2 för slipade ytor.

Surface appearance: For cast and ground surfaces the BNIF
comparators in EN 1370 should be used. All sizes of parts must
fulfil level 6S1 (5S1 excluded) on casted surfaces and 4S2 on
ground surfaces.

BNIF likarna: Vid en slutgiltig bedömning skall alltid likarna
användas. Ett komplett set av likarna finns tillgängligt på
Standardiserings-avdelningen. För en översiktlig bedömning
kan fotografier av likarna i standarden A4090.03 användas
som ett hjälpmedel.

The BNIF-comparators: For a final judgment the comparators
must always be used. One complete set of comparators is
available at the Standardization department. Photos of the
comparators can be found in the standard A4090.03 and can be
used as assistance.

Ytdefekter: Om inte annat anges på ritning så gäller för alla
typer av ytor standard A3281.12 med följande krav enligt
nedan.

Surface discontinuities: If nothing else is stated on the drawing
standard A3281.12 is valid for all types of surfaces with the
following demands.

1) Omålade ytor: För artiklar med en vikt av max 50 kg gäller
högst dimensionsnivå VD3 och för tyngre artiklar VD4.

1) Unpainted surfaces: Dimension level VD 3 for articles with a
weight of max 50 kg and VD 4 for heavier articles.

2) Målade ytor: För < 50 kg gäller högst VD4 och för tyngre
artiklar VD5.
3) Dolda/osynliga ytor: T.ex. bakom slitringar, gäller för
artiklar under 50 kg högst VD5 och för tyngre artiklar VD6.

2) Painted surfaces: For articles < 50 kg not more than VD 4 and
VD 5 for heavier articles.

Inre defekter: Slagg, porer, etc. som påverkar tillåten
hållfasthet negativt är ej tillåtna.

3) Hidden/invisible surfaces: E.g. behind wear rings. For articles
< 50 kg VD 5 and VD 6 for heavier parts.
Internal defects: Slag, pores, etc. that influence allowable
strength are not allowed.
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TECHNICAL CONDITIONS OF DELIVERY

Gjutgods, formsprutad plast och formpressat
gummi

Castings, injection molded plastics and
compression moulded rubber

Särskilda krav.

Specific requirements.

Om särskilda krav utöver de generella krävs för en detaljs
funktion skall det anges på ritning. Vid behov kan standard
A3281.12 användas.

If specific requirements are needed for the function of a detail
it shall be specified on the drawing. If needed standard
A3281.12 can be used.

Lagning

Repairing

Möjliga lagningsmetoder med bilder på bedömning av olika
fel finns beskrivna i standard A4090.02, ”Lagning av
gjutgods”.

Possible repairing methods with illustrative pictures for
practical grading of different defects are found in the standard
A4090.02, “Repairing of castings”.

3. Aluminium - sand och kokillgjutgods

3. Aluminium – sand and chill castings

EN 1706 och däri bindande referenser skall användas
tillsammans med nedanstående fordringar.

EN 1706 and including binding references must be used
together with the below requirements.

Generella krav angående gjutgodsets yttre och
inre tillstånd.

General requirements regarding the inner and
outer conditions of the castings.

Allmänt: Sprickor och vällningsfel är ej tillåtna

Generally: Cracks and unfused joints are not allowed.

Gjutna ytor: För bedömning av ytor i gjuttillstånd och slipade
ytor gäller BNIF likarna i EN 1370 .
För Sandgjutgods skall gälla minst nivå 1/0S1 på gjutytor
och minst 1S2 för slipade ytor.
För kokillgjutgods skall gälla minst nivå 2/0S1 på gjutytor och
minst 1/0S2 för slipade ytor.

Casted surfaces: To judge the surface in as cast and ground
conditions the BNIF comparators in EN 1370 is valid. Sand
moulded parts shall fulfil level 1/0S1 on casted surfaces and
1S2 on ground surfaces.
Permanent moulded parts shall fulfil level 2/0S1 on casted
surfaces and 1/0S2 on ground surfaces.

Vid en slutgiltig bedömning skall BNIF likarna användas.
För en översiktlig bedömning kan fotografier av likarna i
standarden A4090.03 användas som ett hjälpmedel.

For a final judgment the BNIF-comparators must be used.
Photographs of the BNIF comparators can be found in the
standard A4090.03 and can be used as assistance.

Bearbetade ytor: Standarden ISO 10049 gäller. Porer enligt
svårighets nivå 5 får ej överskridas.

Machined surfaces: The standard ISO 10049 is valid. Pores
according to severity level 5 shall not be exceeded.

Inre defekter: Slagg, porer, etc. som påverkar tillåten
hållfasthet är ej tillåtna.

Internal defects: Slag, pores, etc. that influence allowable
strength are not allowed.

Särskilda krav.

Special requirements.

Om särskilda krav utöver de generella krävs för en detaljs
funktion skall det anges på ritning. Vid behov kan standard
A3281.12 användas och alternativt kan kravet i ISO 10049
ändras. För inre defekter kan även ASTM E 155 användas.

If specific requirements are needed for the function of a
detail it shall be specified on the drawing. If needed standard
A3281.12 can be used or the level in ISO 10049 be
changed. For internal defects the standard ASTM E 155 also
can be used.

Lagning.
Möjliga lagningsmetoder med bilder på bedömning av olika
fel finns beskrivna i standard A4090.02, ”Lagning av
gjutgods”.

Repairing.

Possible repairing methods with illustrative pictures for
practical grading of different defects are found in the
standard A4090.02, “Repairing of castings”.

7/10

STANDARD

ITT Water & Wastewater AB
Doc Type:
A-class/Serial No:
Page:
Edition:
Date:
Issued by:

Standard
A4090.01
8 (5)
10
2012-04-26
RSS/UBa

TEKNISKA LEVERANSBESTÄMMELSER

TECHNICAL CONDITIONS OF DELIVERY

4. Aluminium - pressgjutgods

4. Aluminium – pressure die castings

EN 1706 och däri bindande referenser skall användas
tillsammans med nedanstående fordringar.

EN 1706 and including binding references must be used
together with the below requirements.

Generella krav angående gjutgodsets yttre och inre
tillstånd

General requirements regarding the inner and outer
conditions of the castings

Allmänt: Sprickor och vällningsfel är ej tillåtna

Generally: Cracks and unfused joints are not allowed.

Gjutna ytor: För ytor i gjuttillståndet och slipade ytor gäller att
ytornas utseende skall vara normal för pressgjutgods.
Bearbetade ytor: Standarden ISO 10049 gäller. Porer enligt
svårighets nivå 5 får ej överskridas.

Casted surfaces: Surfaces in the as cast and ground
condition should have an appearance that is normal for die
casted parts.
Machined surfaces: The standard ISO 10049 is valid. Pores
according to severity level 5 shall not be exceeded.

Inre defekter: Slagg, porer, etc. som påverkar tillåten
hållfasthet är ej tillåtna.

Internal defects: Slag, pores, etc. that influence allowable
strength are not allowed.

Särskilda krav.

Special requirements.

Om särskilda krav utöver de generella krävs för en detaljs
funktion skall det anges på ritning. Vid behov kan standard
A3281.12 användas alternativt kravet i ISO 10049 ändras.
För inre defekter kan även ASTM E 505 användas.

If specific requirements are needed for the function of a
detail it shall be specified on the drawing. If needed standard
A3281.12 can be used or the level in ISO 10049 be
changed. For internal defects the ASTM E 505 can be used.

Lagning.

Repairing.

Möjliga lagningsmetoder med bilder på bedömning av olika
fel finns beskrivna i standard A4090.02, ”Lagning av
gjutgods”.

Possible repairing methods with illustrative pictures for
practical grading of different defects are found in the
standard A4090.02, “Repairing of castings”.

5. Zink - pressgjutgods

5. Zinc – pressure die castings

EN 12844 och däri bindande referenser skall användas
tillsammans med nedanstående fordringar.

EN 12844 and including binding references must be used
together with the below requirements.

Gjutgods, formsprutad plast och formpressat
gummi

Castings, injection molded plastics and
compression moulded rubber

Generella krav angående gjutgodsets yttre och
inre tillstånd.

General requirements regarding the inner and
outer conditions of the castings.

Allmänt: Sprickor och vällningsfel är ej tillåtna

Generally: Cracks and unfused joints are not allowed.

Ytor: För ytor i gjuttillståndet och slipade ytor gäller att
ytjämnhet skall vara normal för zinkgjutgods. Ytorna skall i
övrigt vara fria från defekter som porer, slagg, etc. som kan
anses skadliga för detaljens funktion eller utseende.

Surfaces: Surfaces in the as cast and ground condition
should have a smoothness that is normal for die casted
zinc. The surfaces should also be free from defects as
pores, slag, etc. that can affect the function or the
appearance of the part.

Inre defekter: Slagg, porer, etc. som kan påverka detaljens
funktion är ej tillåtna.

Internal defects: Slag, pores, etc. that influence the function
of the part is not allowed.
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Särskilda krav.

Special requirements.

Om särskilda krav utöver de generella krävs för en detaljs
funktion skall det anges på ritning. Vid behov kan standard
A3281.11 användas.

If specific requirements are needed for the function of a
detail it shall be specified on the drawing. If needed Flygt
standard A3281.11 can be used.

Lagning.

Repairing.

Möjliga lagningsmetoder med bilder på bedömning av olika
fel finns beskrivna i standard A4090.02, ”Lagning av
gjutgods”.

Possible repairing methods with illustrative pictures for
practical grading of different defects are found in the
standard A4090.02, “Repairing of castings”.

6. Formsprutad plast

6. Injection moulded plastic

Generella krav angående godsets yttre och
inre tillstånd.

General requirements regarding the inner and
outer conditions of the goods.

Allmänt: Sprickor och synliga sammanflytningslinjer är ej
tillåtna.

Generally: Cracks and visible weld lines are not allowed.

Gjutgods, formsprutad plast och formpressat
gummi

Castings, injection molded plastics and
compression moulded rubber

Ytor: Ytjämnheten skall vara normal för formsprutat gods.
Ytorna skall i övrigt vara fria från defekter som kan anses
skadliga för detaljens funktion eller utseende.

Surfaces: Surface smoothness should be normal for
injection moulded parts. The surfaces should also be free
from defects that can affect the function or appearance of
the part.

Inre defekter: Defekter som kan påverka detaljens funktion
är ej tillåtna.

Internal defects: Defects that can affect the function of the
part is not allowed.

Särskilda krav.

Special requirements.

Om ytterligare krav förutom de generella krävs skall det
anges på ritningen.

If further requirements are needed beside the general
requirements they should be noted on the drawing.

Lagning.

Repairing.

Lagning hos underleverantörer tillåts endast efter skriftlig
överenskommelse Xylem Water Solution AB.

Repairing at sub-suppliers is only allowed after written
agreement with Xylem Water Solution AB.

7. Formpressat gummi

7. Compression moulded rubber

Generella krav angående godsets yttre och
inre tillstånd.

General requirements regarding the inner and
outer conditions of the goods.

Accepterade ytfel: Flytfel, blåsor och missfärgningar med
2
storleken av max ½ cm , samt små sprickor som ej tenderar
att växa, dock max 2,5 mm djupa.

Accepted surface faults: Flow lines, blisters and
2
discolorations with a maximum size of ½ cm together with
small cracks, max 2,5 mm deep, that not tend to grow.

Toleranser och skägg: Tolerans klass M3 och skäggklass
X3 (max 1 mm skägg) enligt ISO 3302-1 skall uppfyllas.

Tolerances and flash: Tolerance class M3 and flash class
X3 (max 1 mm flash) acc. to ISO 3302-1 must be fulfilled.

Inre defekter: Defekter som kan påverka detaljens funktion
är ej tillåtna.

Internal defects: Defects that can affect the function of the
part is not allowed.
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STANDARD

ITT Water & Wastewater AB
Doc Type:
A-class/Serial No:
Page:
Edition:
Date:
Issued by:

Standard
A4090.01
10 (5)
10
2012-04-26
RSS/UBa

TEKNISKA LEVERANSBESTÄMMELSER

TECHNICAL CONDITIONS OF DELIVERY

Särskilda krav.

Special requirements.

Om ytterligare krav förutom de generella krävs skall det
anges på ritningen.

If further requirements are needed beside the general
requirements they should be noted on the drawing.

Lagning

Repairing

Lagning är ej tillåten.

Repairing is not allowed

Gjutgods, formsprutad plast och formpressat
gummi

Utg. / Ed.
10

Castings, injection molded plastics and
compression moulded rubber

Ändring /Revision

Uppdaterad mot A3281.12. Nivå på ytdefekter på bearbetade och omålade ytor tillagt / Updated against A3281.12.
Surface discontinuities at machined and unpainted surfaces added.
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Appendix 7: Technical Drawings
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