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40

YEARS
EXPERIENCE

WELCOME TO

FERESPE FOUNDRY

Jorge Macedo Casais, a committed and visionary founder, renowned for his profound expertise in Metallurgy and Materials, safeguarded a deep

FERESPE foundry, established in 1981, specializes in
sand and investment castings, producing technical parts
for high performance applications. Our products undergo
thorough testing, certification, surface treatment, and
even machining to ensure exceptional quality.

bond with knowledge sources, leaving an indelible mark on those he inspired.

Focused in the meticulous crafting of alloy steel castings engineered for enduring corrosion, wear, and heat, our

components offer an extended service life, effectively reducing maintenance costs.

Additionally, we offer a comprehensive array of services in the field of Heat Treatments.

FERESPE has strategically positioned itself within a specialized niche market, renowned for its demand for small to
medium series production. In this dynamic arena, stringent quality standards are non-negotiable, swift delivery times

are imperative, and a steadfast commitment to environment remains central.

KEY SUCCESS FACTORS

ANTECIPATE HIGH QUALITY
MARKET STANDARD

NEEDS NICHE MARKET

SUSTAINABILITY |

ENVIRONMENTAL

SOCIAL
GOVERNANCE HIGH VERSATILITY/
FLEXIBILITY OF
CONTINUOUS PRODUCED ALLOYS
IMPROVMENT

\

FULLY COMMITMENT
WITH DELIVERY DATES

(10-12 WEEKS
AFTER ORDER)



SALES
DESTINATIONS

FERESPE was founded with a clear focus on international markets, strategically opting to showcase its products
abroad. With pride, the company currently exports approximately 90% of its production to a wide range of industrial
sectors worldwide.

By fostering strong commercial ties with the Netherlands, France, Germany, Switzerland, Italy, Denmark, the UK,
Sweden, Norway, Spain, Austria, Belgium, and the USA, our objective is to establish ourselves as a frontrunner in
specialized alloy steel castings, earning recognition from all our esteemed business partners.

A robust skill set is required, including market analysis, strategic planning, strong negotiation abilities, and a deep
understanding of international trade regulations.

Proficiency in building and maintaining client relationships, as well as effective communication and problem-solving
skills, are essential to navigate the complexities of global markets and drive sustained export growth.

-
’ FERESPE markets in Europe



FERESPE

TECHNICAL PARTS

High Performance Applications

PRODUCTION RANGE
Sand Casting

7—8mm
12.5 - 25um
1300x1000x800 mm

(mechanical moulding)

1300x1075x1100 mm
(hand moulding)

Maximum Weight 650 kg

Minimum Thickness
Roughness
Maximum Dimension

Investment Casting

Minimum Thickness 3mm

Roughness 6.3 pm

Maximum Dimension 400 x 500 x 450 mm
Maximum Weight 15 kg

Materials

Duplex, super duplex and super austenitic
stainless steels

Medium and low alloyed steels
High alloyed cast irons

Patternless Solutions
Surface Treatment
Machining

CERTIFICATES
& QUALIFICATIONS

Quality Management
IS0 9001:2015

Environmental Management
ISO 14001:2015

Railway

HPQ DB
EN 15085-2

Pressure Equipment

PED 2014/68/EU
AD-MERKBLATT WO

Valves and Pumps

KTA 1401
ASME NCA 380

NORSOK / Special Materials

Code M-650 Rev. 4
ISO 17782

Marine & Offshore - approved manufacturer

BV Marine

ABS

DNV

Lloyd's Register



FER ES P E Performing innovative solutions for several industrial sectors
Operating essentially in Energy — Oil & Gas and Renewables & Clean, Liquefied

MAR KETS Natural Gas & Cryogenic, Refinery & Petrochemical, Chemical, Railway, Marine
& Shipyard, Pulp & Paper, Mining and also Water & Wastewater, FERESPE
positions itself in a small and medium series niche market.

ENERGY - OIL & GAS

s
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ENERGY- RENEWABLES & CLEAN

WATER & WASTEWATER CHEMICAL




LNG & CRYOGENIC

REFINERY & PETROCHEMICAL

RAILWAY

MARINE & SHIPYARD MINING




FERESPE
SOLUTIONS

Your Trusted Manufacturer of High-Quality Steel
Cast Components

At FERESPE, we specialize in the manufacturing
of high-quality components through sand and
investment castings.

With over four decades of experience, we are a
trusted name in producing stainless steel and steel
cast components, particularly for pump casings
and valves. Our expertise serves a diverse range of
industries.

SAND CASTING

* Energy, Oil, Gas & Renewables

* Refinery, Petrochemical & Chemical
_ * LNG & Cryogenic Technologies
\ * Water & Wastewater Treatment
\ * Desalination
* Marine and Offshore
- % * Railway - Rolling Stock
f* - -Components for bogi

g g > Agricultural Machiner

rs, car bodies, etc.

* Food Processing Eq

e o0 |
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~ =CAST
 'STRONG

CONNECTIONS

INVESTMENT CASTIN(

* Energy, Oil, Gas & Renewables
+ Refinery, Petrochemical & Chemical
* LNG & Cryogenic Technologies L
* Water & Wastewater Treatment

. . “'-~..--" i e
* Desalination '

* Biomass

* Railway - Interiors

* Shot Blasting Machines

* Food Processing Equipment

§
* Our Direct Investment Casting process, 0 fers a !
patternless solution for prototype manufacturing,
ensuring precision and efficiency. ' -

FERESPE is committed to delivering excellence '
and innovation in every casting, meeting the
unique needs of each industry we serve.



FERESPE PARTS

Sand Casting Examples

300mm

Investment Casting Examples

10

Open Rotor

Stage Casing

Material: Duplex Stainless Steel Material: Medium Alloy Steel

Supply Finish: Cast
Weight: 10,2kg

Material: Martensitic Stainless Steel

Supply Finish: Cast
Weight: 350kg

Valve Body

Material: Low Temperature
Alloy Steel

Supply Finish: Cast and
Machined

Supply Finish: Cast
Weight: 160kg

235mm
”
Pump Casing Double Channel Elbow 8
Material: Low Temperature Alloy Steel
Supply Finish: Cast
Weight: 47kg
200mm
Butterfly Valve Railway Seats Open Impeller -D.I.C*
Discs Components * Direct Investment Casting
Material: Austenitic Material: Low Temperature Material: Duplex Stainless
Stainless Steel Alloy Steel Steel
Supply Finish: Cast Supply Finish: Cast and Supply Finish: Cast and
Machined Machined

Weight: 0.4 - 3.5kg

Weight: 0.3 - 11kg ) )
Weight: 0.4 - 3.5kg Weight: 2.5kg

120mm

& 210mm




FERESPE

Front Roller Support Mainshaft

Material: Martensitic Stainless Steel Material: Medium Alloy Steel

Supply Finish: Cast and Fully Machined Supply Finish: Cast, Hardened and Fully Machined
Weight: 60kg Weight: 105kg

Yaw Damper Bracket Holder for Track Brake
Material: Medium Alloy Steel Material: Medium Alloy Steel

Supply Finish: Cast and Fully Machined Supply Finish: Cast, Machined and Painted
Weight: 60kg Weight: 8kg

570mm
100mm

’;-\
Q
%

Aspirator Impeller Biomass Industry Shot Blasting

Material: Austenitic Stainless Steel Components Machines

Supply Finish: Cast, Machined and Material: Heat Resistant Steel Material: High Alloy Cast Iron

Dynamic Balanced R . L .
. Supply Finish: Cast and Machined Supply Finish: Cast and Machined

Weight: 6kg Weight: 0.1 - Tkg Weight: 0.3 - 3.7kg

340mm

T~

3.5mm
thickness

11



ALWAYS To meet rigorous quality standards, FERESPE
continually enhances material properties and

refines manufacturing procedures. Bolstering this
AH EAD proactive approach, FERESPE has established robust
partnerships with universities and technological

Product Engineering & centres.

Quality Control Investing consistently in state-of-the-art equipment,
FERESPE maintains a leading-edge position at every
stage of the production process.

SAND CASTING 2D and 3D modeling of parts and patterns Mould and fluid simulation

Through QDI ct  Investment Casting
(OANANN(IIIM FERESPE  efficiently

HELIT W EINWS gl nt casting methods.




NON-DESTRUCTIVE

In-House
PT
MT

Radioscopy

Qualified Inspectors

According SNT-TC-1A and
EN ISO 9712

Subcontracted
PT
MT
uT
RT

Qualified Inspectors

According SNT-TC-1A and
EN ISO 9712

Masterfully moulded and cast to resist, FERESPE parts await tests, the crucial step to revealing their integrity.

TESTING PROCEDURES

DESTRUCTIVE
In-House Subcontracted
Tensile test Tensile test
Impact test Impact test

Hardness test
Micrographic examination
Corrosion resistant test
On request
Accredited Laboratories

According EN ISO/IEC 17025

Hardness test
Micrographic examination

CHEMICAL RT
RADIOSCOPY

ANALYSIS

»

PT MT
INSPECTION INSPECTION

FERESPE's expertise is supported by comprehensive statistical data for key parameters, including chemical
composition, tensile strength, impact toughness, and corrosion resistance (e.g. ASTM G48 Method A, ASTM A923
Method C, and A262 Practice E), alongside micrographic examinations conducted according to ASTM E562/E1245
and ASTM E112 standards.

For repair operations, FERESPE relies on certified welders according to standards such as EN ISO 9606-1 and ASME
IX. Additionally, FERESPE employs qualified welding procedures for the relevant materials, meeting standards like
EN11970, EN ISO 15614-1, and ASME IX.
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CERTIFICATES &
QUALIFICATIONS

With extensive experience in supplying castings, FERESPE boasts comprehensive expertise across various standards
and codes, including but not limited to NORSOK Code M-650 Rev. 4, NACE MR0175/1SO 15156, MR0103, API 610,
ASME B16.34, and ASME Boiler and Pressure Vessel standards.

Having attained NORSOK M-650 Qualification, FERESPE has demonstrated proficiency in relevant material grades,
technical acumen, and the essential equipment required to adhere to best practices for these materials.

Our deep-rooted knowledge can significantly bolster your company’s endeavors in metallurgical domains, facilitating
the development of tailored solutions from inception to casting, all within a collaborative partnership.

Count on FERESPE to deliver distinctive, top-tier solutions, backed by unwavering quality assurance and expertise.

ASSURING
FERESPE

* Further enhance reliability
within each market

* Increasing competitiveness: quality
differentiation

* Improving customer satisfaction

ASSURING OUR
COSTUMERS

* A true commitment with quality
* Global consolidated solutions




ISO 9001:2015

ISO 14001:2015

Railway

Pressure Equipment

Pressure Equipment

Valves and Pumps

NORSOK/
Special Materials

Marine & Offshore/
Special Materials

Marine & Offshore/
Special Materials

Marine & Offshore/
Special Materials

Marine & Offshore/
Special Materials

DB

DNV

DNV

HPQ DB
EN 15085-2

TUV NORD

TUV NORD

FRAMATOME

NORSOK
(AKER SOLUTIONS)

BV

(Marine & Offshore Division)

ABS

DNV

Lloyd's Register

Quality Management System 1SO 9001:2015

Environmental Management System ISO 14001:2015

Manufacturer-Related Railway product qualification

Quality Assurance System for Pressure Equipment Directive 2014/68/EU

Manufacturer of components for pressure AD-MERKBLATT WO/TRD 100

Quality Management System according to Standard KTA 1401 and ASME
NCA 3800 for manufacturing of castings for valves and pumps components

NORSOK Code M-650 Rev.4 - Qualification of manufacturers of special
materials for sand castings in duplex and super duplex stainless steels
- ASTM A995 Grade 4A, 5A and 6A

Recognition for BV Mode Il Scheme on carbon & low alloy steel
castings, austenitic & austenitic-ferritic steel castings, martensitic
& ferritic steel castings

Approved manufacturer for marine applications of iron and

stainless steel casting

Approved manufacturer for steel castings, classification PT2.ch.2

Approved manufacturer for Castings in Austenitic Stainless Steel

QUALIFICATION CENTERS

-

“aBs [E

Lloyd's

Reqgister

LGy ,lsvsar_., e
X &
H L
Il& DMV H.';I g:‘yD_NV 'g : Y J.; (@j
Nww?  Sown? v
e HQFQOK framatome

1 CHECK
IT OUT!

Access the most recent

15



MATERIALS

Super Duplex Stainless Steel

Introduction

The term “Super Duplex” was introduced to denote highly alloyed, high-performance Duplex Steel with a pitting
resistance equivalent number greater than 40 (based on PREN = %Cr + 3.3x%Mo+ 16x%N). With its high content
of Chromium, these materials provide outstanding resistance to acids, acid chlorides, caustic solutions and other
environments in several industries.

The chemical composition based on high contents of Chromium, Nickel and Molybdenum improves intergranular
and pitting corrosion resistance. Additions of Nitrogen promote structural hardening by interstitial solid solution
mechanism, which raises the yield strength and ultimate strength values without impairing toughness. Moreover, the
two-phase microstructure guarantees higher resistance to pitting and stress corrosion cracking in comparison with
conventional stainless steel.

Main Super Duplex Stainless Steel grades

From the long list of materials we produce, we give below some examples of the Super Duplex Stainless Steel grades
for which we have a long work experience.

A890/A995 EN10213/EN10283 GX2CrNiMoN26-7-4 <0.03 <1. 24.0-26.0 6.0-8.0 4.0-5.0 0.10-0.30

A890/A995 EN10213/EN10283 GX2CrNiMoN25-7-3 <0.03 <1 24.0-26.0 6.0-8.5 3.0-4.0 0.20-0.30

Table T — Nominal composition of some Super Duplex Stainless Steel grades FERESPE produces.

Typical microstructure Examples of Applications
&3200mm
&245mm
Weight:10kg | SC Weight: 2,2kg | IC

Material: A890/A995 Gr5A (CE3MN) - Heat exchangers, impellers, pump bodies and valves and other components for gas and oil
Condition: Solution annealed production and handling;
Etch: NaOH Electrolytic etch at 3V for 20s - Components for desalination units;
Microstructure: Austenite + Ferrite (aprox. 50% and 50%, respectively) - Mechanical and structural components resistant to corrosion.

16



Duplex Stainless Steel

Introduction PERESPE

This material is a combination of Austenitic and Ferritic material, having higher strength and superior resistance to
corrosion. It is usually fine-grained which improves strength and toughness. Duplex Stainless Steel is about twice
as strong as conventional austenitic stainless steel and has significantly better toughness and ductility than ferritic
grades, not reaching, however, the excellent values of the austenitic grades. As with all stainless steel grades, corrosion
resistance depends mostly on the composition of the stainless steel and best practices of heat treatment. For chloride
pitting and crevice corrosion resistance, improvements are achieved by the addition of Chromium, Molybdenum and
Nitrogen.

Main Duplex Stainless Steel grades

From the long list of materials we produce, we give below some examples of the Duplex Stainless Steel grades for
which we have a long work experience.

EN 10213-4 GX2CrNiMoN26-7-4 <0.03 <15 24.0-26.0 5.0-7.0 2535 275350 0.12-0.22
A351 - <0.04 <1 24.5-26.5 475600  1.75-2.25 2.75-3.25 -
CD4MCu
A890/A995 EN10213/EN10283 GX4CrNiMoN 26-5-2 <0.06 <1 24.0-27.0 4.0-6.0 1.75-2.50 . 0.15-0.25
Gr3A (CD6MN)

Table 2 — Nominal composition of some Duplex Stainless Steel grades FERESPE produces.

Typical microstructure Examples of Applications

&) 1050mm @ 210mm
Weight: 390kg | SC Weight: 2,5kg | IC
Material: EN10213/EN10283 GX2CrNiMoCuN 25-6-3-3
Condition: Solution annealed - Petrochemical and Naval industry;
Etch: NaOH Electrolytic etch at 3V for 20s - Rotors, fans, shafts and press rolls requiring combined strength and corrosion resistance;
Microstructure: Austenite + Ferrite (aprox. 50% and - Biofuels industry.

50%, respectively)
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Austenitic Stainless Steel

Introduction

The most commonly used stainless steels are the austenitic grades. They contain 16% or more of Chromium, a ferrite
stabilizing element and sufficient austenite-stabilizing elements, such as Carbon, Nitrogen, Nickel and Manganese
to keep austenite stable at room temperature. By adding elements such as Molybdenum, Titanium or Copper, the
properties of steel can be modified. The addition of Molybdenum greatly enhances corrosion resistance and increases
high temperature strength. Nickel or Nitrogen additions will generate an austenitic structure, even at 18% Chromium,
and Nitrogen significantly reduces the amount of necessary Nickel to assure austenite. Most steels become brittle at
low temperatures but Nickel in austenitic stainless makes it suited to low temperature or cryogenic applications. The
“L" grades, indicating low carbon content, are used to provide extra corrosion resistance.

Main Austenitic Stainless Steel grades

From the long list of material we produce, we give below some examples of the Austenitic Stainless Steelgrades for
which we have a long work experience.

A351/A743 CF-8 EN10283 GX5CrNi19-10 <0.08 < <15 18.0-21.0 8.0-11.0 S o

A351/A743 CF-3 EN10283 GX2CrNi19-11 <0.03 <2 <15 17.0-21.0 8.0-12.0 0.5 o

A351/A743 CF-3M EN10283 GX2CrNiMo19-11-2 <0.03 <15 <15 17.0-21.0 9.0-13.0 2.0-3.0 o
A351/A743 CF-8C EN10283 GX5 CrN iNb 19-11 <0.08 <2 <15 18.0-21.0 9.0-12.0 0.5 0.64-1.0

A351/A743 CF-8M EN10283 GX5CrNiMo19-11-2 <0.08 <2 <15 18.0-21.0 9.0-12.0 2.0-3.0 -
= EN10283 G-X5CrNiMoNb19-11-2 <0.07 s1.5 <15 18.0-20.0 9.0-12.0 2.0-2.5 0.56-1.0

Table 3 — Nominal composition of some Austenitic Stainless Steel grades FERESPE produces.

Typical microstructure Examples of Applications

505mm
&
@0@
Weight:187kg | SC Weight: 0,3kg | IC
Material: A351/A743 CF-3M - Heat exchangers;
Condition: Solution annealed - Chemical processing;
Magnification: 200x - Pulp and paper industry.

Etch: NaOH Electrolytic etch at 3V for 20s
Microstructure: Austenite + Ferrite (5-10%)

18



Martensitic Stainless Steel

Introduction

Martensitic grades were developed in order to provide a group of stainless alloys that would be PERESPE
corrosion resistant and hardened by heat treating. They are magnetic and are mainly used where

hardness, strength and wear resistance are required. They contain more than 10.5% Chromium plus

other austenite stabilizing elements such as Carbon, Nitrogen, Nickel and Manganese to expand the

austenite phase field and improve welding. The composition must be carefully balanced to prevent

delta-ferrite formation and attain best mechanical properties.

Main Martensitic Stainless Steel grades

From the long list of material we produce, we give below some examples of the Martensitic Stainless Steel grades for
which we have a long work experience.

A217/A743 CA-15E N10283 GX12Cr12 <0.15 <1.00 11.5-14.00

A352/A487 CA-6NM EN10213/EN10283 GX4CrNi13-4 <0.06 <1.00 11.5-14.00 3.5-4.5 0.4-1.0

Table 4 — Nominal composition of some Martensitic Stainless Steel grades FERESPE produces.

Typical microstructure Examples of Applications

80mm

130mm

Weight: 27kg | SC Weight: 0,2kg | IC

Material: A352/A487 CA-6NM
Condition: Heat Treated

- Valves, pumps and impellers;

Etch: Ralph’s agent - Machine parts with strong resistance to wear and some to corrosion.

Microstructure: Martensite
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Heat Resistant Steel

Introduction

Castings are classified as Heat Resistant if they are capable of sustained operation while exposed, either continuously
or intermittently, to operating temperatures that result in metal temperatures in excess of 650°C. These materials are
hard wearing and offer a resistance to large variations in temperature. Their main characteristics include corrosion
resistance, creep resistance, oxidation resistance and hydrogen brittleness all under extremely high temperatures. The
three principal categories of this type of steels, based on composition are: Iron-chromium alloys; Iron-chromium-nickel
alloys and Iron-nickel-chromium alloys. In terms of stainless steel structures they are austenitic, ferritic, martensitic
or duplex.

Main Heat Resistant Steel grades

From the long list of material we produce, we give below some examples of the Heat Resistant Steels for which we
have a long work experience.

A297 HH EN10295 GX40CrNiSi 25 12 0.20-0.50 2. 2. 24.0-28.0 11.0-14.0

A 297 HK EN10295 GX40CrNiSi 25 20 0.20-0.60 2.0 2.0 24.0-28.0 18.0-22.0 <0.5
A 297 HU EN10295 GX40NiCrSi 38 19 0.35-0.75 <25 2.0 17.0-21.0 37.0-41.0 <0.5
A 297 HD EN 10295 GX40CrNiSi27-4 0.20-0.50 <2 s1.5 26.0-30.0 4.0-7.0 <0.5

Table 5 — Nominal composition of some Heat Resistant Steel grades FERESPE produces.

Typical microstructure Examples of Applications

400mm 50mm

Weight: 50kg | SC Weight: 0,4kg | IC

Material: EN 10295 GX40CrNiSi27-4

Condition: As-Cast

Magnification: 100x

Etch: NaOH Electrolytic etch at 3V

Microstructure: Ferrite + Austenite with Cr Carbides

- Grates for Furnaces;

- Heat exchangers;

- Incinerators;

- Boilers for boiler pipes.
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Wear Resistant Steel

Introduction

Steel casting parts are successfully used in many applications that require wear resistance and
toughness, so the components will be reliable under severe service conditions. An important
consideration many times overlooked in wear situations is the consideration of metal toughness and
ultimately the consideration of breakage resistance. Shock loading and stress concentration can be
of paramount importance in selecting wear materials. In fact, this consideration often dictates a weatr-
resistant steel being used preferentially over a wear-resistant cast iron. Low carbon grades can be
used in light-duty gears and for plow implements, but they are often surface hardened. Alloyed steels
are very important in wear resistant applications. Wear, mechanical and impact properties must be

blended to optimize service.

Main Wear Resistant Carbon Steel grades

FERESPE

From the long list of material we produce, we give below some examples of the Wear Resistant Steels for which we

have a long work experience.

EN/DIN

A148 80-40 DIN 168 GS-60/EN 10293 GE300

Carbon
Steels

- DIN 1681 GS-70
= EN 10293 G26CrMo4 QT

- EN 10293 G34CrMo4

Steels

- EN 10293 G32NiCrMo 8-5-4 QT

Medium Alloyed

%C

0.3-0.4
0.22-0.29

0.3-0.37
0.28-0.35

0.28-0.33

%si | %Mn | %cr %Ni o || IMELELESE
(HCR)

160-200 HB

0.4-0.6 0.2-0.5 - - - 180-230 HB
<0.6 0.5-0.8 0.8-1.2 - 0.15-0.3 160-220 HB
<0.6 0.5-0.8 0.8-1.2 - 0.15-0.3 200-300 HB
<0.6 0.6-1 1-1.4 1.6-2.1 0.3-0.5 270-300 HB
1.05-1.2 1.05-1.15 1.4-1.7 0.7.-11.00 0.25-0.5 47-49 HRC

Table 6 — Nominal composition of some Wear Resistant Steel grades FERESPE produces.

Typical microstructure

Material: EN 10293 G34CrMo4

Condition: Normalized and Tempered

Magnification: 200x
Etch: Nital 4%
Microstructure: Ferrite + Perlite / Hardness: 240 HB

Examples of Applications

%

\’5‘30“\“\

Weight: 450kg | SC Weight: 0,97kg | IC
- Mining machinery;

- Grinding machinery;

- Railroad service;

- Conveying;

- Excavating equipment;

- Dredging Cutter Head Tooth Systems

21



Wear Resistant Cast Iron

Introduction

Abrasion resistant white cast irons are carbide-solidified materials which contain a high level of hard particles in the
form of iron or chromium carbides. The carbides are held by a hard matrix. Generally, the matrix is martensitic but
there are also cases of an austenitic matrix, which only becomes more solid during the wear process associated with
strain hardening. The hardness can be increased with the elements nickel, copper, molybdenum and manganese.
Chromium increases corrosion resistance, to such an extent that high chromium levels can achieve a performance
to match the lower limits of stainless steels. In some grades the desired microstructure can be achieved in the as-
cast condition. Others require additional heat treatment to remove unwanted microstructure portions and achieve the
desired properties. Optimum service properties for these materials are not generally achieved in the as-cast condition.
Nevertheless, they are certainly used for occasional applications in this condition, partly for reasons of cost but also
to avoid the risk of cracking during heat treatment.

Main Wear Resistant White Cast Iron grades

o Hardness
DIN/EN %Cr (HCR)

A5321IB EN 12513 EN-GJN-HV600 (xCr14) AC 2.0-33 <1.5 <2.0 14.0-18.0 <2.5 <1.2 60-65
A532 Il A EN12513 EN-GJN-HV600 (xCr23) MC/AC  2.0-3.3 <1.5 <2.0 23.0-30.0 <2.5 - <1.2 >50

A53211D EN 12513 EN-GJN-HV600 (xCr18) MC 2.0-33 1.0-2.2 <2.0 18.0-23.0 <2.5 0.15-0.3 60-65
A532IB NiCr LC EN 12513 EN-GJN-HV520 24-3.0 <0.80 <2.0 1.4-4.0 3.0-55 0.15-0.3 - >60
A532I1A DIN 1695 G-X 330 NiCr42 2.8-3.6 <0.80 0.20-0.80 1.5-25 3.3-5.0 0.3-0.5 - >55
A532 ID Ni-HiCr 25-36 <2.0 <2.0 7.0-11.0 4.5-7.0 0.25-0.5 >55

Table 7 — Nominal composition of some wear resistant white cast iron grades FERESPE produces.

Typical microstructure Examples of Applications

& 200mm
@ 585mm

Weight: 180kg | SC Weight: 4kg | IC

Material:EN 12513 EN-GJN-HV600 (xCr14) AC
Condition: As-Cast

- Shot blasting machines (blades, plate protections, etc.);

- Reducing, mixing and conveying equipment and systems;
Magnification: 1000x 9 9 ying equip y

Etch: Nital 4%
Microstructure: Martensite + Carbides

- Grinding tools;

- Pumps and Impellers.
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MATERIAL LIST

Super Duplex Stainless Steel,

Duplex Stainless Steel and Others

FERESPE

1.4011
1.4107

1.4525

1.4027

1.4308
1.4309
1.4409
1.4552
1.4317
1.4408
1.4517
1.4581

1.4837

1.4848
1.4865

1.4823

1.4536
1.4777
1.4852
1.4469
1.4468
1.4470
1.4584
1.4538
1.4417
1.4557
1.4474

1.4136
1,4347
1.4463
1.4776
1.4587

EN10283 GX12Cr12
EN 10213 GX 8CrNi12 +QT
EN 10088-3 X17CrNi16-2

EN 10283 GX5 CrNiCu 16 4 +QT

EN 10213 / EN 10283 GX5CrNi19-10 +AT
EN 10213 / EN 10283 GX2CrNi 19-11 +AT
EN 10213 / EN 10283 GX2CrNiMo19-11-2 +AT
EN 10213 / EN 10283 GX5CrNiNb 19-11+ AT
EN10213 / EN 10283 GX4CrNi13-4 +QT
EN 10213/ EN 10283 GX5CrNiMo19-11-2
EN 10213 / EN 10283 GX2CrNiMoCuN 25-6-3-3
EN10213 / EN 10283 GX5CrNiMoNb 19-11-2

EN 10295 GX40CrNiSi 25 12

EN 10295 GX40CrNiSi 25 20
EN 10295 GX40NiCrSi38-19

EN 10295 GX40CrNiSi27-4

EN 10295 GX130CrSi29
EN 10295 GX40 NiCrSiNb 35-26
EN 10213 / EN10283 GX2CrNiMoN26-7-4
EN 10283 GX2CrNiMoN 26-6-3
EN 10213/ EN 10283 GX2CrNiMoN 22-5-3
EN 10283 GX2NiCrMoCuN 25-20-5
EN 10213/ EN 10283 GX2CrNiMoN 25-7-3
EN 10283 GX2CrNiMoCuN 20-18-6
EN 10283 GX4CrNiMoN 26-5-2

EN 10295 GX130CrSi29 (Modif)
EN 10283 GX4CrNiN26-7
EN 10295 GX40CrSi28
EN 10283 GX2NiCrMoCuN29-25-2

A743 [/ A217 CA-15

AISI431
A747 CB7Cu-1 H995

ASTM 743 CA40

AT743 / A351 CF8
AT743 / A351 CF3
A743 / A351 CF3M
A743 / A351 / A744 CF8C
A352 / A487 CA6NM
A351 / A743 CF-8M

A351 CD4MCu / A890 / A995 CDAMCuUN

A297 HH

A 297 HK
A 297 HU

A 297 HD

A297 HP
A890 / A995 Gr5A (CE3MN)
A890 / A995 Gr4A (CD3MN)

A995 / A890 Gr 6A (CD3MWCUN)
A351 CK3MCuN
A890 / A995 Gr 3A (CD6MN)
A351 / A743 / A744 CN7TM

A890 / A995 Gr 2A (CESMN)
A743 CC5

A560 Gr 50Cr50Ni (R20500)

../ 3100410C21/-/-
A35-574 Z15CN16-02 / 1554 431529 / DIN 17440 X17CrNi16 / 14 23 21
A35-574Z4 CN Nb 16 04 M / 3146:ANC 22B / G-X 4 CrNiCuNb16 4 / -
../ -/ DIN X110 CrMoV15/ -

A54-401 Z-20 C13M /3100 420C24 / SEW 410
GX20Cr14; DIN 17445 G-X20Cr14 /1423 03

A54-401 Z6CN1810-M / 1504 304C15/-/14 23 33
A32-056 Z2CN18-10M /-/-/ -
A32-056 Z2 CND 18-12-M /3100316C12/-/ -
.../ 3100 A425C11 / DIN 17445 G-X 5 CrNi134 / -
A32-056 Z6 CND 18 12-M /3100 316C16 / -/ 14 23 43

../3100318C17/-/-

A32-057 Z40CN 25 12-M a) / 3100 309C30 /
DIN 17465 G-X 40CrNiSi2512/-

.../ 3100 310C40/C45 / DIN 17465 G-X 40CrNiSi 2520 /14 23 61
A32-057 ZAOCN3515-M / 3100-331C40 / DIN 17465 GX40NiCrSi 38-18 / -

A32-057 Z30CN2605-M / 3100 452C11 / DIN 17465
GX40CrNiSi27-4,SEW 410 GX40CrNi 27-4 G / -

.../ -/ SEW410 G-X 2 NiCrMoCuN 2520/ -
../ -/ SEW410 GX120CrMo29-2G / -
.../ -/ DIN 17565 GX40NiCrSiNb35-25 / -

.../ -/ SEW410 GX1CrMoCuN25-20-5/ -

.../ -/ DIN GX6CrNiMo 24-8-2 / -
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Medium / Low Alloy Steel

1.0420 EN 10293 GE200 +N A216 WCA / A352 LCA A 32-054 GE230 N / 3100:1976 A1 / DIN 1681 GS-38/45 / -
1,0619 EN 10213 / EN 10293 GP240GH +N/QT A216 WCB / A27 65-35 A 32-054GE280 N / 3100A2 / DIN 1681 GS-52/ 14.15 05
1,0552 - - ../~ DIN 1681 GS-52 / -
1,0625 EN 10213 GP280GH +N/QT A216 WCB / A27 70-36 A 32-054GE280 N / 3100A2 / DIN 1681 GS-52/ 14.15 05
1,0558 EN 10293 GE300 +N A148 80-40 (D50400) A 32054 GE320 N/ 3100:1976 A3 / DIN 1681 GS-60 / -
1,0554 - - A 32-054 GE370 N / 3100:1976 AW2 / DIN 1681:1967 GS-70 / 14 16 06
17131 - - ./ -/ DIN 17210 GS-16MnCr5 / -
1.1165 EN10293 G28Mn6 +N/QT A148 GR 90-60 A32-054 G30Mn6 / - / 17205 GS-30Mn5 / -
1.6220 EN 10213 / EN10293 G20Mn5 +N A216-14 WCC A32-054 G20 Mn6 N / - / DIN 17182 GS20Mn5 /-
16220 EN 10213 G20Mn5 +QT A352 LCB/LCC A32-054 Mn6 T /- / 17182 GS20Mn5V / -

- - - A32-054 G20 Mn6 T (Modif) / - /- / -
11118 EN 10293 G24Mn6 - ./ -1 SEW 520 G24Mn6 / -
17357 EN10213 /EN10293 G17CrMo5-5 A217 WC6 A35-055 15CD5-05M / 310082 / - / 14 22 23
17218 - - A32-054 G25CrMod / - / DIN 17205 GS25CrMod / -
T e B G ) A32-054 G25CrMod / 970 Part 1708 A 25 /

DIN 17205 GS25CrMod / 14 22 25

1.7230 EN 10293 G34CrMod +QT A148 GR 115:95 A32 054 G35CrMo4 / - / DIN 17205 GS-34CrMo4 / -
1.7365 EN 10213 GX15CrMo5 +QT A217C5 (J42045) -
1.7231 EN 10203 G42CrMod : A32 054 G42CrMo4 N ; QT /- / -/ -
1.7725 EN 10293 G42CrMo4 / EN 10293 G30CrMoV 6 4 - 232 054\%2;'LIM1°742%';5Q55/_56€:3;\7?§ QGTSV3|0\(/:|r|’\;IO4 i,
1.7379 EN10213 / EN10293 G17CrMo9-10 A217WC9 A32-055 15CD9.10-M / 3100 B3 / SEW 520 G17CrMo9-10 L1l / 14 22 24
16759 EN 10340 G18NiMoCr 3-6 +QT A958-14 Grade SC8620 Class 115/95 ../ -/ SEW 520 G18NiMoCr 3-6 /-
1.6582 : - A32-054 G35NICrMo6 +N / QT /- / DIN 17205 GS34CrNiMo6 VI, VIl / -
1.6579 EN 10293 G32NiCrMo 6-6 +N/QT - A32-054 G35NICrMo6 +N / QT /- /-/ -
1.6570 EN 10293 G32NiCrMo8-5-4 +QT - -
1.6760 - - -/ SEW 520 G22 NiMoCr5-6 / -

- EN10293 G32NiCrMo 6-6 QT(Modif) - ..I - DIN 17205 GS34CrNiMo6 V/ (Modif) / -

- EN 10340 G18NiMoCr 3-6 (Modif) - .0 -/ SEW 520 G18NiMoCr 3-6 (Modif) / -
15419 EN 10293 G20Mo5 +QT A352MLC1 A32-053 FC1-M / 3100BL1 /- / -

- - - A32-053 FB-M /- /- /-
1.5636 EN 10213 GONi10 +QT A352LC2 -

High Alloy Cast Iron
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A37-502 12NC15 / 970 part 1

EN 12513 EN-GJN-HV600 (XCr14) AC A5321I1B A32-401 FB Cr15MoNi/ 4844 Gr 3B / DIN 1695 GX300CrMo15-3 / -
= EN 12513 EN-GJN-HV600 (XCr14) MC = ../ DE18/-/-
= EN 12513 EN-GJN-HV600 (XCr18) MC = ../ DE22/-/-

EN 12513 EN-GJN-HV600 (XCr23)MC/AC
EN 12513 EN-GJN-HV600 (XCr18) MC
EN 12513 EN-GJN-HV600 BC
EN 12513 EN-GJN-HV520
EN 12513 EN-GJN-HV550
EN 12513 EN-GJN-HV600

A532 IIlA 25%Cr
A532 1ID 20%Cr-Mo
A532 IB NiCr-LC
A532 |A NiCr-HC Ni Hard |
A532 ID Ni-HiCr

A32-401FBCr26MoNi / 4844 Gr3E / G-X300CrMoNi26-1-1 / -

A32-401 FB Cr20MoNi / 4844 Part 3Gr3C/-/ -

A32-401 FBNi4Cr2 BC / 4844 GR2A NiHard Il / - / -

A32-401 FBNi4Cr2 HC / 4844 GR2B / DIN 1695 G-X 330 NiCr42 /140513

A32-401 FB Cr9Ni5 / NiHard IV /- / -

1655 H 13/ 14NiCr14 /-



FERESPE
CAPACITY

FERESPE

SAND CASTING INVESTMENT CASTING

+ 1.000 ton finished pieces * 22 ton year
* Traditional + 3D machining * 3D machining
* High frequency and compressed air * Manual abrasive belt grinder
. 4 |nduct|on furnaces ¢ 3 |ndUCTIOn furnaces

2 Furnaces 1Ton capacity 2 Furnaces 50Kg capacity

1 Furnace 500Kg capacity 1 Furnace 150Kg capacity

1 Furnace 150Kg capacity « Maximum Pattern Dimension
- Mechanical moulding 902530 x 450 mm

Up to 1.300 x 1.000 x 800 mm and 650kg « Maximum Casting Dimension
« Hand moulding 400 x 500 x 450 mm

Up to 1.300 x 1.075 x 1.100 mm and 650kg « Maximum Slurry Tanks

. 600 x 600 x 500 mm
+ 2 sand mixers

Capacity: 20 Ton/hour

* IRIS Pattern Recognition System

Optimized process control
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THIS IS
FERESPE

80-90
employees 570m2
Administration
8M
turnover
3500m?
Production Unit
SHIFTS
Melting & PcuringA- 2 shifts 2
others. 1 shift 2260 m? 525m
TT/IC UNIT Mould
Warehouse
HEAT Facts &
Numbers
Ul UlEl REVERSE
ENGINEERING
FINISHINGS
Machining, painting,
zinc plating, pickling
and passivation,
electro polishing,...
METALLOGRAPHIC
ANALYSIS
DESTRUCTIVE
MACHINING NON DESTRUCTIVE
About 40% of all parts TESTING
are sold machined
DEDICATED
AREA FOR SS OPTICAL
Shot-blasting, EMISSION
grinding and welding SPECTROMETERS
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THIS IS
OUR TEAM
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COME AND _
VISIT US ]
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Portugal is not only a good country to invest in but also a great place to
live and enjoy. Safe, sunny, with unique nature, rich leisure and cultural
amenities, and with high quality healthcare facilities.




Better
Talent

World-class education system trains highly
driven professionals and attracts students and
researchers from all over the globe.

Better -
Skills Better
Workforce renowned for its commitment to work, ' Te C h n 0 I

flexibility, problem-solving abilities and global
mindset.

Better
Market

Diverse industries, including renewable energy,
advanced manufacturing, and technology, which
attract significant foreign investment.

= nlﬂi—"ll. "I'f.

HE 11

Companies

Strong emphasis on innovation, skilled workforce,
and strategic investments in research and
development.
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