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The software product CCM is fully oriented to the manufacturers of castings by the method
of centrifugal casting with vertical and horizontal axis of alloy steels and cast irons. The first —
technological part - offers complete generation of technologies of consultative nature for the
production of pipe details, transitions, cylinder liners, bimetallic mill shafts and more.

The software supports databases entered by the user:
- charge materials

- steel and cast iron foundry brands

- molds

In addition to the production technology, CCM generates a material balance for the selected
material that the user has chosen for the specific part and offers deoxidizers, modifiers and
microalloying elements depending on the specific case.

1.Add/Edit/Delete foundry materials

Select from the menu -> Technology / Materials.

Technology

Tubes
Cylinder liners and reducers

Bimetallic rollers shell

Correction
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This opens the following page:

Technolos
ey Foundry brands materials administration...

Warehouse

Production Nb v Al N Mg B Sn Cu Ti zr Sb
planning

max03

Administration

Correction
Nb v Al N Mg B Sn Cu m Zr Sb
1.4852 035045 || 1418 114 max00d || max003 || 245255 | 335345 || maxcns B 0811
Material c si Mn P s cr Ni Mo w Nb v Al N Mg B sn Cu T zr sb
1.4852micro| os6o4s | 1246 | 1144 | maxosz | maxoo2 || 24526 || 325335 | macos | 0102 1244 . . . . 01025
—

Each line represents a material entered by the user with the appropriate chemical
composition. This page is entirely informative. The software offers access levels — a specific user other
than the administrator of the organization using the product may have limited access given by the
administrator to the option to add new materials and edit existing ones, but will still be able to view
those that has been already entered.

1.1. Add new and edit existing materials

Select the button:

Foundry brands materials administration...

This opens the following page:

Technology
Foundry brands materials administration...
Warehouse
Add new material
Production
planning Material = si Mn P s cr Ni Mo w Nb v Al N Mg B Sn cu bl zr sb Action
Admin - Lagas 0305 || 1522 | 0612 | man0ot | maows | sz | wszs - - max 0.3 - - - - - - - - - - Celete
Correction
[waaeriar [ e [ P [ o J7s Jor Pw oo [w o P w P [ JPwa[ e [Fan TowlPm [z [ an Jacton]
o oo oo | oo [ [mm [ o o] Joee | [ | 1 ] | | | | [ =]
EEdlclloollollsllslololol[oclolalolm]clls] el s[5 ][mm]
) I I e I I N I I N I I N M

There are three options —add a new material, edit an existing material, and delete a material.
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1.1.1. Add new materials

Click on:

Add new material

This opens:

Technology

Warehouse

Edit material...

Production
planning
Select material type... v
Administration
Material...

Correction

D Confirm... Save

Cancel and return to List

Select -> Select material type.. and select the type of input material:

Select material type... ~

Select material type._.

Austenitic stainless steel

Ferritic stainless steel

Martensitic stainless steels

Duplex stainless steel

Carbon steel

White cast iron

Gray cast iron

White cast iron with spheroidal graphite

Gray cast iron with spheroidal graphite
Bainitic white cast iron with spheroidal graphite
Bainitic gray cast iron with spheroidal graphite
Ni-Resist

MNi-Hard

If you select a type other than White cast iron with spheroidal graphite, Gray cast iron with
spheroidal graphite, Bainitic white cast iron with spheroidal graphite or Bainitic gray cast iron with
spheroidal graphite, this opens:
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Austenitic stainless steel v

Material...
C-min...
C-max...
Si-min...
Si-max...
Mn-min...
Mn-max...

Enter the chemical composition that must be achieved in the furnace before casting.

Otherwise, the following opens:

Edit material...

Gray cast iron with spheroidal graphite v

Material...

C-min after modification...
C-max after modification...
Si-min after modification...
Si-max after modification...
Mn-min after modification...

Mn-max after modification...

In this case, you must enter the chemical composition that you expect to achieve after the
modification in the foundry bucket. When preparing the material balance, the software will
independently determine the chemical composition that you need to achieve in the furnace based on
the composition of the modifiers that you have entered in the charge materials section.

After entering the required data, confirm and save:
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D Confirm... Save

1.1.2. Edit existing materials

On the page:

Technology
Foundry brands materials administration...
Add new material
Material c si Mn P s cr Ni Mo w Nb v Al N Mg B sn Cu m zr sb | Action
Adrminitration L4548 0305 || 1522 | 0612 | maoos | meoss | zesa | sesas 5 = 0.3 Cetete
Correction
(maceria | € [ o Tw [ e[ s [or]wlm|wlmw| v alwlm[e]o[clmn]az] s [atn
(I | e | e | e =y ey e e | | (| | e e —)
el cjlofomjjeflolleojomuloc] olalufe|olsel|s]s]o]mm
) (I S I ) Iz S N N I N N N I ) B B s

Go to the name of the material you want to change:

Material [

|

This opens the following page:

Production

planning Edit-1.4848

MaterialType
Austenitic stainless steel ~

Administration

Correction Material...

1.4848

C_min
03

C_max
0.5

Si_min
15

Si_max
22

Mn_min
0.6

Mn_max
12
P-min...

P_max

Make the necessary changes and save.
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1.2 Delete materials

Open the page:

Technology

Add new material

Foundry brands materials administration...

L Material

Mn P 5 cr Ni Mo w Nb v Al N Mg B sn cu T zr sb Action

Admini s

1522

Correction

(Ve | = [ = ]

00 S = = T = | = = 0| = = = [ = == 277

H 14852 || 035045 ” 1848 H

win | e | e e [ [ e [~ Jower | - - - L - L -1 - -1 - [ -1 =]

[materiar | ¢ | & |

w [ e s [erTwm [w]w[ v alw]mi[eT]s[eclni]z][s [atn]

[ e I R ) ) ey e N N N N N N 70 B =

Select the button -> Delete from the line of material you want to remove:

] Action

Clicking it will permanently remove the selected material from the database.

2. Add/Edit/Delete charge materials

Select from the menu -> Warehouse/Charge materials:

Technology
Warehouse

Molds

AUINTNrsSuduor

Correction

This opens the following page:
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Technology
eeanciogy Charge materials administration...
Warehouse
Delivery|
Production Material | C si | mn | P s e | M |meo|w | N | v |a | N |mg| B [snfcuf T |2 |co P sbo| wvisa|°%NEY| Quantity
planning
Fesi| [o0.04 74 | - |[0.02 |0.01
Administration
Correction Dell
Material | C si [mn | P s | e | M [ Mo | W | b v [ oAl N (Mg | B | sn [cu| m || 2r | co| Ppb | sb | wvisa d_"t:”’ Quantity
Steel-LC || 0.18 | 0.32 (| 0.89 ||0.011 ] 0.01
Material | C si | mn | P s | e | Ni Mo | w [N | v |a | N |Mg| B ||[Sn[cuf T |2 || Co||Pp | Sb | Visa D'J';:“’ Quantity
FeMn 6.34 | 1.88 | 80 | 0.13 | 0.01

This is an informative page, visualizing all the materials available in the warehouse. Changes
related to the charge materials cannot be made fromit. If you go over the name of the charge material:

Material

You will see the certificate from the manufacturer of the respective material, if it is attached
by the employee responsible for the addition of the charge materials.

2.1. Add new charge material and edit existing charge materials

Go to:

Charge materials administration...

This opens the following:

Technology
Management of charge materials...

Warehouse

Add new charge material

Production

planning Name | c | si mMn| P | s |cr | N |Mo|w | No| Vv | A| N |mMg|B |[sn|cu| T |2 |co|Pb|sh|wvisa|"Y quansty| Action
dministration resi Jooa 74 - Joozfoor | - [ -] -] -0 -07-0-07-07-01-07-0-0-07-0-0-T7-71-T1- - [ oetete
Correction
Name [+ Si Mn P 8 cr Ni Mo | W Nb v Al N Mg B Sn | Cu hil Zr Co | Pb | Sb | visa "d"“h" y|| Action
steelic [o018]032]osafoomfoor | - | - | - [ -0 - - -0 -|-0-[-0-0-0-0-0-70]-71]-1- - [ vetete

Name | ¢ | Si [Mn| P | s | cr | Ni [Mo|wW |[Nb|V | A [N |Mg| B |[sn|cu| Ti|2z|cCo|Pb|sb|wvsa m‘;"-";“‘uuanmy Action

FeMn | 6.34 | 1.88 | 80 | 0.13 0.01| - - . . - - - - - - - - - - - - - - - - | Delete |

[[#eme Jc Joa [m]ie ['o Jor[ou]wofwm]vfafu]m]

[snfex]n]erfeo]om]e]

Visa

Delivery,
date

uuanll!yH Action H
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The content fields that would cause questions are:

- Visa—anumber thatis assigned to the material in question in the process of incoming control.
- Delivery data — the date on which the material arrived at the warehouse.
- Quantity — the amount of material obtained in the warehouse.

2.1.1. Add new charge materials

Choose:

Add new charge material

A page in the following format appears:

Edit charge material...

Material type... v
Choose a material... v
C %...
Si %...
Mn %...
P%...
S %...
Cr%...

Ni %...

You must select a material type from the field -> Material type...:

Material type... v

Material type...

Ferroalloys and technically pure materials
Steel scrap

Castiron

Own return - steel shavings

Own return - cast iron shavings
Deoxidizers

Modifiers

Then you need to select a material from the field -> Choose a material...:
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Choose a material... v

Choose a material... B
FeCr-HC

Ni

FeNb

FeV

FeW

FeMo

FeSi

FeMn

FeTi

FeZr

FeP

Carbon

Mn metal

Mn metal with N
Si crystal

Cr metal

Cr metal with N
Co

Then enter the chemical composition of the material in the corresponding fields:
C %...
Si %...
Mn %...
P %...
S%...
Cr%...
Ni %...

Mo %...

Attach a certificate, if any and save:

Certificate:

None

Upload certificate (.PDF/.IMG/.JPEG):
Y500 v i EEEGREHREEH

Save

Cancel and return to List

In this way, you can enter an unlimited number of materials of the same type with the same
name. You can distinguish them by visa number, chemical composition, delivery date and quantities.
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2.1.2. Edit existing charge materials

From the page:

Technology
Management of charge materials...

Warehouse

Add new charge material

Production
planning Name | ¢ | si [Mn| P | s |cr| Ni[Mo| W |No| Vv | Al|N |Mg|B |sn|cu|T |2 |colPb|sb|vsa|O%ver y| Action
dministration Fesi 0.04 | 74 - |002[001] - - - . - . - - - - - - . . . . . . . . \Deme\
Correction
Name | ¢ | si [Mn| P | s |cr| Ni[Mo| W No| Vv | Al|N |Mg|B |sn|cu|T |2 |colPb|sb|vsa|O%ver ty| Action
steelic [o018]032]osafoomfoor | - | - | - -0 - - -0-|-0-[-0-0-"0-0-0-1[-1]-]- - [ eiste

Name | ¢ | si [Mn| P | s |cr| N Mo | W |No| Vv |A|N |Mg|B |[sn|cu| |2 |colfpb| sb|vsa| M"Y quantty|Action

FeMn 6.34 | 1.88 | 80 | 0.13 | 0.01 - . - - - - - - - - - - - - - - - - - - ‘ng,g‘

<

I B [

[ #Juofw]m[v]afn]ufe enfeufn]arfeo]en o Jwefre

QuanﬂtyH Action H

Go to the name of the material you want to change:

Name

FeSi

This opens the following page:

Edit charge material...

Edit - FeSi
FesSi ~
C %...

Si %...
74

Mn %...

P %...
0.02

S %...

Cr%...
Ni %...

Mn %

Make the desired changes and save them.
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2.2. Delete charge materials

From the page:

Technology
Management of charge materials...

Warehouse

Add new charge material

Production
planning Name | ¢ | si [Mn| P | s |cr| Ni[Mo| W |No| Vv | Al|N |Mg|B |sn|cu|T |2 |colPb|sb|vsa|O%ver y| Action
dministration Fesi 0.04 | 74 - |002[001] - - - . - . - - - - - - . . . . . . . . \Deme\
Correction
Name | ¢ | si [Mn| P | s |cr| Ni[Mo| W No| Vv | Al|N |Mg|B |sn|cu|T |2 |colPb|sb|vsa|O%ver y| Action
steelic [o018]032]osafoomfoor | - | - | - -0 - - -0-|-0-[-0-0-"0-0-0-1[-1]-]- - [ eiste

Name | ¢ | si [Mn| P | s |cr| N Mo | W |No| Vv |A|N |Mg|B |[sn|cu| |2 |colfpb| sb|vsa| M"Y quantty|Action

FeMn 6.34 | 1.88 | 80 | 0.13 | 0.01 - . - - - - - - - - - - - - - - - - - - ‘wgn‘

Delivery|
date

I e e O g e

QuanﬂtyH Action H

Select the button -> Delete from the line of the material you want to remove:

} Action
| ==

This will permanently remove the selected material from the database.

3. Add/Edit/Delete on molds

Choose -> Warehouse/Molds:

Technology

Warehouse

Charge materials

Correction

This opens the following page:
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Warehouse
Production Ne Dy Dy1 Dy2 Dy3 La La1 La2 La3 Lsk Lsk1 Lsk2 Dv1 Dv2 Lob DF1 DF2 Description
planning
Administration 3ro 10 . : - 2564 - - - - - - 282 = 272 160 160
Correction
Ne Dy Dy1 Dy2 Dy3 La Lat La2 La3 Lsk Lsk1 Lsk2 bvi Dv2 Lob DF1 DF2 Description
304 67 = = = 1755 = = = = = = 190 = 1760 105 105
Ne Dy Dy1 Dy2 Dy3 La La1l La2 La3 Lsk Lsk1 Lsk2 Dv1 Dv2 Lob DF1 DF2 Description
300 166 = = = 4248 = = = = = = 323 = 4400 240 240
Ne Dy Dy1 Dy2 Dy3 La La1 La2 La3 Lsk Lsk1 Lsk2 Dv1 Dv2 Lob DF1 DF2 Description
1 172 60 60 50 154 322 - 372 227

Thisis an informational page. It is not possible to make changes related to the mold equipment
of the company.

If you go to the mold number, a sketch will open showing the internal configuration of the selected
mold:

Ne
304
Ne Dy Dy1 Dy2 Dy3 La La1 La2 La3 Lsk Lsk1 Lsk2 Dv1 Dv2 Lob DF1 DF2 Description
304 67 - - - 1755 - - - - - - 190 - 1760 105 105
_HFI_ HF2

3.1. Add new or edit existing molds
3.1.1. Add new molds

From the page:
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Technclogy Molds administration...

Warehouse

Production Ne Dy Dy1 Dy2 Dy3 La La1 La2 La3 Lsk Lsk1 Lsk2 Dv1 Dv2 Lob DF1 DF2 Description

planning
N 370 101 - = - 2564 = - = - - - 282 - 2712 160 160

Correction
Ne Dy Dy1 Dy2 Dy3 La Lat La2 La3 Lsk Lsk1 Lsk2 Dvi Dv2 Lob DF1 DF2 Description
304 67 = = = 1755 = = = = = = 190 = 1760 105 105
Ne Dy Dy1 Dy2 Dy3 La La1 La2 La3 Lsk Lsk1 Lsk2 Dv1 Dv2 Lob DF1 DF2 Description
300 166 - = = 4248 = - = - - - 323 - 4400 240 240
Ne Dy Dy1 Dy2 Dy3 La La1 La2 La3 Lsk Lsk1 Lsk2 Dv1 Dv2 Lob DF1 DF2 Description

1 172 60 - - 60 50 - - 154 - - 322 - 372 227 -

Choose:

Molds administration...

This opens the following page:

Technology

Molds management...
Warehouse

Add a new mold

Production
planning Ne Dy | Dyl | Dy2 | Dy3 | La Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dv1 || Dv2 || Lob | DF1 || DF2 Description Action
dminisston 370 | 101 2564 282 2712 | 160 | 160
Correction
Ne Dy | Dyl | Dy2 | Dy3 | La | Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dvi | Dv2 | Lob | DF1 || DF2 Description Action
304 || 67 1755 190 1760 | 105 | 105
Ne Dy | Dyl | Dy2 | Dy3 | La | Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dvi | Dv2 | Lob | DF1 || DF2 Description Action
300 | 166 4248 323 4400 | 240 | 240

Choose:

Add a new mold

This will open a page with the fields for entering information for creating a new mold at the top of
which you can select the configuration of the mold to be created:
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Warehouse
HF1 HF2
Production
planning 1 /
Administration
Correction
3 858 [ s e § & 8
/ A
sk |
La Lsk La2
Lob
Data entry assistant...
‘ Previous H Next ‘

It is recommended to use the Data entry assistant... checkbox, as it will disable the fields that
you do not need to create the new mold. You have a choice between configurations containing up to
four internal diameter sizes and three bevels between them, covering all possible combinations
between them.

After the required configuration is selected and the Data entry assistant... is checked, the size
input fields take the following form:

Edit mold...
Ne

Dy...
Dy1...

Dy2...

La...

La2...

Unnecessary fields are disabled, which greatly simplifies the process of data entry. The fields
check the entered values and notify when the rule for successively decreasing values of diameters is
violated —in this case it is not possible for Dy2 to be greater than Dy1, the value of which in turn cannot
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be greater than the value of Dy. If this rule is violated, the software will not allow saving the new mold
and will indicate the field in which the error occurred.

After entering the values and description of the mold, which is optional, save with the Save button:

HF2...
35

Description...

Caneel and ratum to | ist

3.1.2. Edit existing molds

From the page:

Technology
Molds management...
Warehouse
Add a new mold
Production
ATy Ne Dy | Dyt | Dy2 | Dy3 | La Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dv1 || Dv2 || Lob | DF1 || DF2 Description Action
dminis ol 370 | 101 2564 282 2712 | 160 | 160
Correction
Ne Dy | Dyl | Dy2 | Dy3 | La | Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dv1 | Dv2 | Lob | DF1 | DF2 Description Action
304 | 67 1755 190 1760 | 105 | 105
Ne Dy | Dyl | Dy2 | Dy3 | La | Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dv1 | Dv2 | Lob | DF1 | DF2 Description Action
300 | 166 4248 323 4400 | 240 | 240

Select the number of the mold you want to change:

Ne

30

This opens the data page of the selected mold at the top of which the configuration of the mold is
visualized:
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HF1 HF2

Warehouse

Production ! [

planning M

Administration

Correction

Dvi
DFI
Dy
|
i
i
I
\
\
1
=
!
\
\
\
\
Dy!
DF2

La Lsk Lal
Lob

D Data entry assistant...

‘ Previous ‘ ‘ Next ‘

Below it are the fields with the information about the mold:

(J Data entry assistant...

‘ Previous ‘ ‘ Next ‘

Edit mold...
Ne 304

Ne...
304

Dy...
67
Dy1...
Dy2...
Dy3...

La..
1755

Make the desired changes and save them:

HF2...
35

Description...

Caneel and raturn to | ist
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3.2. Delete molds

From the page:

Technology

Warehouse

Production
planning

Administration

Correction

Molds management...

Add a new mold

Ne Dy | Dyl | Dy2 | Dy3 | La | Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dv1 | Dv2 | Lob | DF1 | DF2 Description Action
370 | 101 2564 282 2712 | 160 | 160
Ne Dy | Dyl | Dy2 | Dy3 | La | Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dv1 | Dv2 | Lob | DF1 | DF2 Description Action
304 || 67 1755 190 1760 | 105 | 105
Ne Dy | Dyl | Dy2 | Dy3 | La | Lal | La2 | La3 | Lsk | Lsk1 | Lsk2 | Dv1 | Dv2 | Lob | DF1 | DF2 Description Action
300 || 166 4248 323 4400 || 240 || 240

Select the Delete button from the row of the mold you want to remove:

J Action

=

This removes the selected mold from the database of available molds.
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4. Generate casting technologies
4.1. Pipe technologies

Select from the menu -> Technology/Tubes:

Technology

Materials

Cylinder liners and reducers

Bimetallic rollers shell

Correction

This opens the page for entering the necessary data for creating a technology for the
production of pipe detail:

Correction

OoD1
D

L

Inner order...

Detail...

Quantity of details...

Customer...

Customer order...

Drawing number...

The fields Inner order..., Detail..., Quantity of details..., Customer..., Customer order... and
Drawing number are currently filled in manually by the user. Once the second module of the software
is completed, they will be filled in automatically after selecting the sales order registered in the
program.

Below these fields is the following form:
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Machined outer diameter (e.g. external scraping)?

O¥es ® No

Machined inner diameter (e.g. internal shredding)?

OYes ® No

Machined length (e.g. cutting edges)?

OYes ® No

Use the available molds (choose a mold yourself, if suitable)?

OYes ® No
Do you want to specify a mold?
O Yes ® No

Choose a material:

Materials...

Enter dimensions (mm)

Quter diameter (OD) [mm]...
Inner diameter (ID) [mm]...

Length (L) [mm]...

You have the following options related to the detail:

- Is the outer surface of the detail being machined?
- Isthe inner surface of the detail being machined?
- Are the ends of the detail cut?

By default, all options are set to “No”. In this situation, the fields Outer diameter (OD)[mm]...,
Inner diameter (ID)[mm]... and Length (L)[mm)]... must be filled in with the final dimensions of the
detail with the necessary machining allowances provided by you, if necessary. Otherwise, by changing
one of the checkboxes of the fields Machined outer diameter (e.g. external scraping), Machined inner
diameter (e.g. internal shredding) or Machined length (e.g. cutting edges) from “No” to “Yes”, the
Outer diameter (OD)[mm]..., Inner diameter (ID)[mm]... and Length (L)[mm]... also change depending
on the applied conditions:
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Machined outer diameter (e.g. external scraping)?

®Yes O No

Machined inner diameter (e.g. internal shredding)?

OYes ® No

Machined length (e.g. cutting edges)?

® Yes O No

Use the available molds (choose a mold yourself, if suitable)?

OYes ® No

Do you want to specify a mold?

O Yes ® No

Choose a material:

Materials...

Enter dimensions (mm)

Outer diameter - machined (OD) [mm]...
Inner diameter (ID) [mm]...

Length - machined (L) [mm]...

In the example, the field Outer diameter (OD)[mm]... has changed to Outer diameter -
machined (OD)[mm]... and the field Length (L)[mm)]... has changed to Length - machined (L)[mm]...
because we have indicated that the outer diameter is machined and the length is machined, while the
field Inner diameter (ID)[mm]... has remained unchanged because we have indicated that the inner
diameter of the detail is not machined. In this case in the fields Outer diameter - machined
(OD)[mm]... and Length - machined (L)[mm]... we must enter the dimensions corresponding to the
treated surfaces of the pipe — outer diameter and length. In this case, the software will automatically
apply the necessary additive for machining the outer diameter and the overlength of the detail,
ensuring the receipt of defect—free surfaces. The value we entered in the field Inner diameter
(ID)[mm]... will remain unchanged because we have indicated that the inner diameter is not
machined, which means that this value is final.

If we want to put the necessary additions for machining ourselves, we do not have to change
the values of the fields Machined outer diameter (e.g. external scraping), Machined inner diameter
(e.g. internal shredding) or Machined length (e.g. cutting edges) from “No” to "Yes”. In this case, we
must enter the desired final dimensions of the detail, including the intended additions in the fields
Outer diameter (OD)[mm)]..., Inner diameter (ID)[mm]... and Length (L)[mm].... Entered in this way,
these dimensions will not be changed by the software.

Regarding the mold in which you will pour the pipe, there are three options:

- The software itself selects a suitable mold if you have one in the mold database. To use this
option you need to change the value of Use the available molds (choose a mold yourself, if
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suitable)? - from “No” to "Yes”. In this case, the software will process the dimensions of the
detail entered by you, if you have specified that the surfaces are machined, it will resize with
the necessary machining additives, will take into account the shrinkage of the detail
depending on your chosen material, will take into account the refractory coating thickness
and will look for a suitable mold that will be included in the finished technology. If you do not
have a suitable mold, technology will anyway be generated, but you will be informed that you
do not have a suitable mold.

- You must indicate the mold you will use. In this case you need to change the value of Do you
want to specify a mold? from “No” to “Yes”. This opens the following form:

Use the available molds (choose a mold yourself, if suitable)?

OYes ®No

Do you want to specify a mold?

® Yes O No
Molds:
370 a 101 2564 282 2712 -
304 a 67 1755 190 1760
200 () 108 An40 299 Aann -
4 »
Confirm...

Check the box on the mold you will use and then confirm your choice. In this case, the
dimension entry form changes as follows:

Molds:

o “__
370 (m] 101 2564 282 =

2712

304 (m] 67 1755 190 1760

300 166 4248 323 4400
343 m} 61 1784 180 1900
Confirm
Choose a material:
Materials... -

Enter dimensions (mm)

Inner diameter (ID) [mm]...

The fields Outer diameter (OD)[mm]... and Length (L)[mm]... are prohibited for data entry, as
these values will be calculated by the software based on the size of the selected mold. You only need
to enter the inner diameter for which you have the machined / untreated options we discussed above.

Mons, nonwaxeTte Toea none.

If you choose to use this option and at the same time the value of Use the available molds (choose
a mold yourself, if suitable)? is “Yes”, the software will automatically change it to “No”. It is not
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possible to use an automatic mold selection when you have specified one — more important is your
choice.

The third option you have is the values of Use the available molds (choose a mold yourself, if
suitable)? and Do you want to specify a mold? to be “No”. In this case, the software will not look for
a mold - it will prepare a technology for a detail for a pipe, in which we are not interested in the
available molds in our mold park.

To continue developing pipe detail technology, you must specify a material in the Materials... field:

Choose a material:

Materials... v

Materials...
1.4848
1.4852
1.4852micro
1.4856
1.4855
GGLZ-320 NiCr2
GHB500
GHG500
GH580
GG25
2.4879
1.4462
1.4856
GGG50

Once all the necessary data has been entered, we need to confirm which starts the creation
of the technology.

Example:

Machined outer diameter (e.g. external scraping)?

OYes @No

Machined inner diameter (e.g. internal shredding)?

®Yes ONo

Machined length (e.g. cutting edges)?

OYes @No

Use the available molds (choose a mold yourself, if suitable)?

OYes @No

Do you want to specify a mold?

@ Yes O No
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304 @] 67 1755
300 166 4248
Confirm...

Choose a material:

Materials...

Enter dimensions (mm)

98.4

190

323

1760

4400

We choose a mold Ne 300, machined inner diameter (machined size is ¢ 98.4 mm.). Then

confirm with Confirm button:

A page with the finished technology opens:

F uchol
planning
Administratio / s S 7
// // // / / / //j / //// //
T
Correction
a
o =]
1
7z,
// S S S, / / /
L 1 .
Dimensions of the workpiece:
D1 = 160.66 [mm]
1D = 80.4 [mm]
L= 4163,04 [mm)
Company Name: Customer:
Detail name: Quantity of details: Drawing number:
Inner order: Customer order:
Mold | Ne | 300

Below the sketch of the part, which is the subject of the present technology, there is a table
indicating the dimensions of the detail which we will produce with mold Ne300. We accepted the
software to set the necessary allowance for machining on the inner diameter of the detail — we
entered for the size of the processed inner diameter ¢ 98.4 mm., the final size of the inner diameter
generated by the software is ¢ 80.4 mm, i.e. the system has set an allowance for machining of 9mm.
for each side. With a total thickness of the detail of 40.13 mm. this is an acceptable addition to ensure

that a defect—free part is obtained after machining.
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The following are the data for the mold, the technological parameters for casting and the
parameters for the preparation and application of the refractory coating of the mold:

Mold Ne 300
Active diameter of the mold (Dy) mm 166
Active length of the mold (La) mm 4248
Quter diameter of the mold (Dv) mm 323
Total length of the mold (Lob) mm 4400
Flange socket - front (hot) end of the mold - Df1 mm 240
Flange socket - rear (cold) end of the mold - Df2 mm 240
Dimensions of flange - front (hot) end of the mold mm $235 xh65 x40
Dimensions of the flange - rear (cold) end of the mold mm $235 xp20 x40
Refractory gasket - front (hot) end of the mold mm 235 xh65 x5
Refractory gasket - rear (cold) end of the mold mm 235 xh20 x5
Spout - bore diameter mm 40
Technological parameters of casting and crystallization
Casting weight kg 493.37
Rotation speed min-! 1296
Duration of rotation of the mold at maximum speed min 10
Second rotation speed min-1 864
Duration of rotation of the mold at second speed min 20
Temperature of the material in the furnace before pouring c 1630 - 1650
Temperature of the material in the bucket before pouring c 1510 - 1530
Pouring spout temperature ‘c 650 - 700
Bucket temperature ‘c 600 - 650
Mold temperature before pouring the material °c 80-130-180
Cool the mold after pouring the material min 0
Heating the mold after pouring the material min 0

The parameters with zero value should not be applied — in this case the software has
determined that it is not necessary to heat or cool the mold in the process of casting and

crystallization.
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Refractory coating of the mold
Type of refractory coating Al silicate
Refractory coating components % Al silicate/SiO2 = 70/30
Density of the refractory coating Tim? 1.340
Coating nozzle size mm 3.0
Coating device speed sec/m 39.69
Flow rate of the refractory coating secll 30-31
Spray pressure of the refractory coating MPa 0.18
Mold temperature when applying the refractory coating ‘c 220 - 240
Speed of rotation of the mold when applying the refractory coating min! 949
Thickness of the refractory coating mm 11-13

Below this table is the form for preparing a material balance for the material we have chosen
—1.4852micro:

Material balance...

Will you use the materials available in the warehouse?

DO Yes @ No

(] Confirm...

There are two options here:

- To use charge materials from the warehouse we have created (i.e. we have available in the
actual warehouse of the company). In this case, the check mark must be “Yes”:

26 ccm-bg.com



Will you use the materials available in the warehouse?

®Yes ONo

Materials:

FeSi 74%
FeMn 80%

FeCr-LC 74%

Carbon 98.9%
Ni 99.9%

[ == | ° |

FeW 82%
FeNb 67%

Steel shavings

Steel shavings

Al 99.99%

(] Confirm...

A form opens in which the software shows us a sample of all the necessary charge materials
to produce a melt with the brand 1.4852 micro. If we have two duplicate materials by name and do
not specify which will be used, by default the software will apply the last one added to the system. In
addition, it is possible that the charge uses its own return from machining —it is included in the balance
only after its box is checked. If we do not check the checkbox, the charge will be made entirely of fresh
materials.

If we want to prepare a material balance with materials from our warehouse, but do not put
any check marks, then the balance will be generated with the last materials added in the warehouse
and without including its own return.

After making your choice, you need to confirm and press the Calculate button:
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Material Balance (kg/100kg)

1.4852micro c Si Mn P S Cr Ni Mo w Nb v N Mg B Sn Cu Ti Zr sh
i 0.36 1.2 1.1 max | max | 245 | 325 | max | 0.1 1.2 0.1 min
Charge materials 0.44 1.6 1.4 0.02 0.02 26 33.5 0.5 0.2 1.4 0.25
kgi100kg
Ni: 26.03kr - - - - - - 9.9
FeCrLC: 27.38kr 0.18 0.68 - 0.027 0.016 74
FeMn: 1.35kr 6.34 188 80 013 0.01
FeSi: 1.41kr 0.04 7 - 0.02 0.01
FeNb: 1.63kr - - - - - - - - - 67
FeW: 0.18kr = = - - - - - - B2
Carbon: 0.18kr 9.9 0.012
Steel HC: 21.81kr 0.25 0.08 0.24 0.01 0.01
Steel shavings: 20xr [ 015 05 0.002 0.03 25 3

0.8 5 - - 1.1 - - - - - - - - -

In the bucket:

FeTi: 3.85 kg

Al: 0.25 kg

CasSi: 1.27 kg

A material balance is generated for 100 kg. of melt according to the limits of the chemical
elements we have set when creating the material brand 1.4852 micro and the chemical compositions
of the charge materials which we have entered when registering them in the system.

Below the table are the quantities of deoxidizers and carriers of microalloying elements (in
this case only Ti is required), which must be added to the melt in the casting bucket before casting (for
one detail —in this case they are calculated on the basis of 493.37 kg. which is the weight of our detail).

The second option we have when preparing the material balance is to use the software built—
in database for charge materials — this is useful if we want to create a technology with a new material
for our production and do not keep in stock the charge materials for its production. In this case we
leave the check mark “No” — this is the default, we confirm and calculate:

Material balance...

Will you use the materials available in the warehouse?
OYes @ No

(] Confirm...
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Material Balance (kg/100kg)

1.4852micro c Si Mn P S Cr Ni Mo w Nb v N Mg B Sn Cu Ti Zr Sb
min
s 0.36 1.2 141 max || max 24.5 32,5 max 0.1 1.2 0.1 min
Charge materials 0.44 1.6 1.4 0.02 | 0.02 26 33.5 0.5 0.2 1.4 0.25
kgi100kg
Niz 33.03Kr 0.05 0.01 0.01 E 0.01 - 999 B , B B B n , B 0.02
FeCrLC: 36.07kr 0.06 1 - 0.03 0.02 70
FeMn: 1.53kr 65 14 5 02 0.04
FeSi: 1.2kr 0.01 75 035 0.035 0.02 025
FeNb: 1.94kr 05 25 15 0.1 0.1 - - = = 67
FeW: 0.19kr 1 1 0.6 0.06 0.05 - - 1 80 - - - - - 0.1 0.25 - - 0.05
Carbon: 0.14kr 98.9
Steel HC: 26.9kr 043 0.31 03 0.03 0.025 0.05 0.05 B , B B B . , B 0.1 . - ,

In the bucket:

FeTi: 3.85 kg
Al: 0.25 kg
CaSi: 1.27 kg

The result is analogous to the first option, but there is no possibility to use its own return.
From the Print button, we have the option to print the technology or save it as a PDF file on our
computer. After the introduction of the second module of the software, it will be possible to keep the
technology in the software, as it will be linked to the production planning, warehouse management
and so on.

4.2. Cylinder liner technology.

From the menu select -> Technology/Cylinder liners and reducers:

Technology |

Materials

Tubes

Bimetallic rollers shell

Correction

This opens the following page:
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Technology

Warehouse

Production
planning

Administration

Correction

CCM

Calculation assistant. ..

‘ Previous ‘ ‘ Next ‘

OD1

Bl

B2

Ll

L4

i
|
i
|
|
:
}
r——
i
|
|
|
|
|
|
icl;i

OD4

oD3

OoD2

Select the configuration of the detail for which you want to create technology and check the
Calculation assistant... box. This will significantly reduce the possibility of making a mistake when
entering the data needed to create the technology.

Below are the fields Inner order..., Detail..., Quantity of details..., Customer..., Customer
order... and Drawing number, similar to those described in the pipe example (point 4.1.). Below them

the following fields follow:

Machine with vertical/horizontal axis?

O Horizontal axis @ Vertical axis

Machined outer diameter (e.g. external scraping)?

OYes ®No

Machined inner diameter (e.g. internal shredding)?

OYes ®@No

Machined length (e.g. cutting edges)?

OYes ®No

Use the available molds (choose a mold yourself, if suitable)?

OYes ®No

Do you want to specify a mold?

O Yes @ No

Choose a material:

The only difference from the pipe example is the Machine with vertical/horizontal axis? field.
It determines our choice about the machine on which we will produce the part — with a horizontal or
vertical axis. When we use the calculation assistant, the field changes dynamically depending on the
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choice we have made — the sketches of the parts we choose between reflect the actual orientation of
the part, which in turn determines the type of machine — with a horizontal or vertical axis.

This is what follows:

Materials...

Enter dimensions (mm)
Quter diameter (OD1) [mm]...
Outer diameter (OD2) [mm]...
Quter diameter (OD3) [mm]...
Quter diameter (OD4) [mm]...
Length (L1) [mm]...
Length (L2) [mm]...
Length (L3) [mm]...
Length (L4) [mm]...
Bevel length (B1) [mm]...
Bevel length (B2) [mm]...
Bevel length (B3) [mm]...
Inner diameter (ID) [mm]...
Inner diameter - lower part (id) [mm]...
Rotational speed [min-1]...

The names of the fields for entering the dimensions correspond to the size indices of the
sketches. When the calculation assistant is used, the fields that are not needed change their color and
are disabled for data entry.
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Example:

Select the following configuration and check -> Calculation assistant...:

Technolo:
gy OoD1

Warehouse

Production

planning

L

Administration

Correction

B1

oD2

Calculation assistant...

‘ Previous ‘ ‘ Next ‘

Then choose:

Machine with vertical/horizontal axis?

O Horizontal axis @ Vertical axis

Machined outer diameter (e.g. external scraping)?

®Yes ONo

Machined inner diameter (e.g. internal shredding)?

®Yes ONo

Machined length (e.g. cutting edges)?

®Yes ONo

Use the available molds (choose a mold yourself, if suitable)?

@®Yes ONo

Do you want to specify a mold?

Yes No

Choose a material:

GG25

Here we have set the detail to be with machined outer, inner diameter and length. In addition,
we have indicated that we want automatic selection of the mold, if there is a suitable one. The material
we have chosen is GG25.

After selecting a configuration and checking the calculation assistant checkbox, the dimension
entry fields have become as follows:
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Enter dimensions (mm)
Quter diameter - machined (OD1) [mm]...

Outer diameter - machined (OD2) [mm]...

Length - machined (L1) [mm]...

Length - machined (L2) [mm]...
Bevel length - machined (B1) [mm]...

Inner diameter - machined (ID) [mm]...
Inner diameter - machined (ID - lower part) [mm]...

Rotational speed [min-1]...

Fields that are not required for the calculation we selected are disabled.

We enter the dimensions of the detail we want to produce, but we must pay attention to the
fact that we must enter the dimensions of the part after machining (the fields show us what data we
need to enter), because we chose the options for the machined outer, inner diameter and length. In
this case, the software itself will add the machining additives to the dimensions we enter.
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Enter dimensions (mm)
495

480

110

230

90

300
Inner diameter - machined (ID - lower part) [mm]...

Rotational speed [min-1]...

We must pay attention to the fields for internal diameters and rotation speed. We can specify
the values of the inner diameters at the top and bottom of the detail — in this case we cannot enter a
value in the rotation speed field — the software will calculate the speed according to the two values of
the inner diameters we have entered. We can enter the value of the inner diameter at the top of the
detail and the value of the speed — the software will determine the value of the inner diameter at the
bottom of the detail. Keep in mind that the software will check the speed value you enter and if it is
too high or too low it will warn you and therefore technology will not be generated. The third option
is the one we will choose in this example — we enter only the value of the inner diameter at the top of
the detail — the software will determine the values of the inner diameter at the bottom of the detail
and the rotation speed.

Once we have entered the data, we confirm our choice and generate the technology:
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Dimensions of the workpiece:
OD1 = 509.85 [mm]
OD2 = 496.98 [mm]
L1 =148.5 [mm]
L2 = 247.5 [mm]
B1 =103.95 [mm]
ID = 250 [mm]
id = 227 [mm]
L =499.95 [mm]

At the top of the page, the dimensions of the detail that the software offers are visualized.
They are followed by the information about the mold:

Mold Ne 240
Active diameter of the mold (Dy1) mm 518
Active diameter of the mold (Dy2) mm 505
Active length of the mold (La1) mm 150
Active length of the mold (La2) mm 250
Bevel length (Sk1) mm 105
Outer diameter of the mold (Dv1) mm 751
Outer diameter of the mold (Dv2) mm 659
Total length of the mold (Lob) mm 1360
Flange socket - Dft mm 580
Bottom socket - Df2 mm 570
Dimensions of flange mm 572 xp210 x65
Dimensions of bottom mm 562x65
Refractory gasket - for the flange mm $572 x6p200 x5
Refractory gasket - for the bottom mm $562 Xch475 x5
Spout - bore diameter mm 80

As we can see from the table above, the software has found a suitable mold with Ne 240. The
dimensions of the detail that are indicated are calculated based on the dimensions of the mold, which
takes into account the thickness of the refractory coating, shrinkage and added machining to the
dimensions, which we entered in the form on the previous page. In fact, what defines the choice of
the necessary mold are the dimensions that we enter when creating the technology. If even one of
the dimensions does not meet the requirements after the additions, shrinkage and thickness of the
refractory coating are taken into account, the software will tell us that we do not have a suitable mold
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and the above table will remain empty, but still the remaining fragments

generated.

In our case, the following information about the mold follows:

CCM

of casting and er

of technology will be

Casting weight kg 551.99
Rotation speed min! 598.03
Duration of rotation of the mold at maximum speed min 20
Second rotation speed min! 398.69
Duration of rotation of the mold at second speed min 20
Temperature of the material in the furnace before pouring ‘c 1400 - 1420
Temperature of the material in the bucket before pouring ‘c 1340 - 1350
‘Amount of flux added to the jet from the bucket - after pouring 2/3 of the metal into the mold kg 10
Pouring spout temperature c 650 - 700
Bucket temperature ¢ 600 - 650
Mold temperature before pouring the material ‘c 60 - 80
Cool the mold after pouring the material min 15
Refractory coating of the mold
Type of refractory coating sio2
Component A (water) 1 15
Gomponent B (bentonit) kg 0.550
Component C (Celite) kg 6
Density of the refractory coating Tim3 1.145
Coating nozzle size mm 40
Coating device speed sec/m 124.92
Flow rate of the refractory coating secll 3
Spray pressure of the refractory coating MPa 0.18
Mold temperature when applying the refractory coating ‘e 200 - 220
Speed of rotation of the mold when applying the refractory coating min”! 537
Thickness of the refractory coating mm 13-15
Heat treatment
Heating speed “chh 70°Cih
Heating temperature ‘c 600°C
Retention time h 6.2
Cooling speed “Chh 50°C/h to 200°C

Material balance...

Will you use the materials available in the warehouse?
OYes ® No

(O Confirm...

==

You can see that a heat treatment mode is proposed in order to reduce the tensions in the

detail, which is in line with the selected material and thickness of the detail.

The material balance is then calculated in a similar way to that shown in the pipe example above:
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@ Yes ONo

Materials:

FeSi inoculant

& confirm...

Confirm...

FeCr-HC 6

Ca

Cast iron

Cast irol

FeSi 74%
-

Steel shavings

5%

Steel shavings

Cast iron shavings

Ba, Al and

Material Balance (Kg/100kg)

In the bucket:

4.3. Bimetal mill shaft technologies

From the menu choose -> Technology/Bimetallic rollers shell:

FeSiinoculant with Ba, Al and Ca: 1.32 kg
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GG25 c Si Mn P S Cr Ni Mo W Nb Mg Sn Cu Ti Zr sSh
min
(s 238 1.7 0.5 max | max 0.3 max min
Charge materials B15) 2 1 0.2 0.12 0.6 0.5
0/100kg
FeCrHC: 0.69kr 439 65
FeMn: 0.79kr 634 188 80 0.13 0.01
FeSi: 2xr 0.04 74 0.02 0.01
Carbon: 0.82kr 98.9 0.012
Steel HC: 47.85kr 025 0.08 024 0.01 0.01
Castlron: 47.85kr 439 07 0048 | 0053 | o024
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Technology

Materials
Tubes

Cylinder liners and reducers

This opens the following page:

‘ Previous ‘ ‘ Next ’

D1

D2

ID

a
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Machine with vertical/horizontal axis?

O Horizontal axis ® Vertical axis

Machined outer diameter (e.g. external scraping)?

®Yes ONo

Machined inner diameter (e.g. internal shredding)?

®Yes ONo

Machined length (e.g. cutting edges)?

®Yes ONo

Use the available molds (choose a mold yourself, if suitable)?

DOYes ® No

Do you want to specify a mold?
® Yez O No

Molds:

Mold number

400 835
403 J 1030
402 J 1033

For the purposes of this example, as a value of the outer, inner diameter and length we will
enter the dimensions of the machined detail. We will indicate which mold we will use — in this case
we have chosen a mold Ne 400. You should bear in mind that if the mold we have specified is not
suitable, the software will report an error and will not generate a technology.
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GHB500

GGG50

Enter dimensions (mm)

Outher diameter machined (OD1) [mm]...
Thickness of the bleached layer [mm]...

Inner diameter - machined (ID) [mm]...
Inner diameter - lower part - machined (id) [mm]...

Rotational speed [min-1]...

Unlike the previous two examples, here we must specify two types of materials — for the outer
and inner layer of the casting. In this case we have chosen ductile iron (ledeburite and pearlite).

The fields for entering dimensions have changed —they inform us that they are waiting for the
values for the dimensions of the processed detail. In the field Thickness of bleached layer [mm]... in
all cases you must enter the value of the thickness of the bleached layer, which we expect to get in
the casting. The software itself decides how much to increase the weight of the bleached layer to
ensure that the set thickness is obtained in the final product.

We enter the data:

Choose a materials...
GHB500
GGG50

Enter dimensions (mm)

800
35

490
Inner diameter - lower part - machined (id) [mm]...

Rotational speed [min-1]...
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The casting length field is missing, as the length is determined by the mold we have specified.

Here, as in the example with the cylinder liner, we have the various options for entering the inner
diameters and rotation speeds.

Confirm by clicking on the Confirm! button.

The generated technology appears on the screen, in the upper part of which the dimensions of the
detail are visualized:

Dimensions of the workpiece:
D1 =823.68 [mm]
D2 =730 [mm]
D3 =689 [mm]
ID = 430 [mm]
id = 359 [mm]
L =1250.37 [mm]

The details of the technology follow below:

s -~  — - |
Mold Ne 400
Active diameter of the mold (Dy1) mm 835
Active length of the mold (La1) mm 1263
Quter diameter of the mold (Dv) mm 1035
Total length of the mold (Lob) mm 1480
Flange socket - Df1 mm 940
Bottom socket - Df2 mm 940
Dimensions of flange mm $932 xcp629 x100
Dimensions of bottom mm $932x150
Refractory gasket - for the flange mm 932 x¢h619 X5
Refractory gasket - for the bottom mm 932 xch805 x5
Spout - bore diameter mm 80
Technological parameters of casting and crystallization
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[FUR— o
| |
Technological parameters of casting and erystallization
Casting weight - irst layer kg 1598.32
Casting weight - second layer kg 20615
Weight of Il layer - | bucket kg U
Weight of Il lyer -l bucket kg 73529
Rotation speed 419
Duration of rotation of the mold st maximum speed min 60
Second rotation speed min'! 278
‘Duration of rotation of the mold at second speed min. 80
Tempersture of the material { | layr}in the furnace before pouring © 1400 - 1420
Temperature of the material 1| layer) in the fumac before pouring © 1430 - 1450
Temperature of the material (| layer} in the bucket before pouring 'c 1330 - 1340
Temperature of the material (Il fayer] in the buckst before pouring © 13701380
Amount of flux added to the jet from the buckst - after pouring 273 of the metal for the first ayer in the mold kg 25
Intermediate time between casting of | and Il layer min 4000
Pouring spout temperature © 650-700
Bucket temperature © 800 - 850
Mold temperature before pouring the materizl © 40-60
Cool the mold after pouring the material min ]
Refractory coating of the mold
Type of refractory costing 5i02
Companent A fwater) | 15
Component 8 (bentonit) kg 0.550
Component C {Celite] kg [
Density of the refractory coating Tim® 1145
Coating nozzle size mm 40
Coating device speed seom 20136
Flow rate of the refractory coating senll £
Spray pressure of the refractory soating WFa 018
Mold tempersture when applying the refrzctory caating ' 00-220
Speed of rotation of the mold when applying the refractory coating a3
Thickness of the refractory costing mm 19-24
Heat treatment
Heating speed ‘Th 70°Ch
Heating temperature t L0°c
Retention time h 7
Cooling speed ‘ch 50°Ch o 200°C
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The calculation of the material balances for the first and the second layer follows:

ccm-bg.com



Will you use the materials available in the warehouse?

®Yas CMo

Materials - | layer.

wresiroaiaes -

o Confirm...

GHB500 © Si Mn P & Cr Ni Mo w Nb v N Mg B Sn Cu Ti Zr Sh
min
e 33 0.63 0.45 [ max | max | max | 2.46 0.7 0.1 min
Charge materials 3.6 0.83 0.65 0.1 0.012 0.2 2.66 0.9 0.2
kg/100kg
Ni: 2.56kr - - - - - = 999 B - B B , B B B B B - B
FeMn: 0.6xr 634 188 80 013 0.01 = - B - - B B B B B B , B B
FeSi: 0.27xr 0.04 74 - 0.02 0.01 - - - - - - - - - - - - - -
FeV: 0.19kr - - - - - - - - - - 80 - - - - - - - -
FeMo: 1.16kr 0.018 1.95 - 0.041 0.078 - - 69 - - - - - - - - - - .
Carbon: 0.4kr 989 0.012 - - - = - B - B B , B B B B B B B
Steel HC: 23.71kr 025 008 024 0.01 0.01 = - B - - B B B B B B , , B
Castlron: 71.12kr 4.39 0.7 0.044 0.053 0.024 - - - - - - - - - - - - - -
GHB500 after
modified 3.3 09 | 045 | max | max | max 3 0.7 0.1 0.07 min
m 3.6 1.1 0.65 0.1 0.012 0.2 3.3 0.9 0.2 0.09

In the bucket:

NiMg nodularisers: 15.96 kg

MgFeSi nodularisers: 9.58 kg
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min
max

3.4 1.21 0.3 max max max min 1 min

Charge materials 3.6 1.41 0.5 0.05 ( 0.015 || 0.05 0.15 1.3
kg/100kg
Ni: 0.25kr - - = = = = 99.9
FeMn: 0.4kr 6.34 1.8 80 013 0.01
FeSi: 1.08kr 0.04 74 - 0.02 0.01
Carbon: 0.41kr 98.9 0.012
Cu: 1.15kr - - - - - - - - - - - - - - - 2
Steel HC: 24.18kr 0.25 0.08 0.24 0.01 0.01

Castlron: 72.53kr 439 0.7 0.044 0.053 0.024

GGG50 after
modified

min
max

Composition in
the bucket

In the bucket:

FeSi inoculant with Ba, Al and Ca - Il layer-l bucket: 5.88 kg
FeSi inoculant with Ba, Al and Ca - Il layer-Il bucket: 2.94 kg
MgFeSi nodularisers - Il layer-l bucket: 27.21 kg

MaFeSi nodularisers - Il laver-Il bucket: 136 ka

What is special in this case is the content of the tables with the finished material balances. We
chose cast iron with spheroidal graphite. To achieve this we use magnesium modifiers in quantities
indicated below the tables. These modifiers have a chemical composition that significantly changes
the chemical composition of the melt after their addition to the foundry bucket. Therefore, when
introducing the chemical composition of materials with a spheroidal shape of graphite into the system,
it requires the introduction of the boundaries of the elements corresponding to the final chemical
composition that we want to achieve. The software independently determines the quantities of the
required modifiers depending on the brand of material, takes into account their chemical composition,
takes into account the composition to be achieved in the foundry bucket, then determines the limits
of chemical elements in the furnace to ensure the final melt composition after modification. In this
case, the upper part of the tables reflects the chemical composition in the furnace, and the lower part
— the chemical composition achieved after the modification.

Important: in certain cases, the software will not generate technology. Instead, it will show you a
message advising you to contact us to discuss the technology you want to generate. This happens
when the parameters of the technology have reached and exceeded certain boundary conditions set
in the software. In these cases, there is a serious risk of rejects from poor quality products, accidents
related to employees performing the technology in your actual production or damage to the
equipment.

Important: the technologies generated by the CCM software are of a consultative nature — before
their actual implementation in your foundry production, they must be checked and approved by a
person representative of your organization and with the necessary experience and qualification in the
field of centrifugal casting of steel or cast iron parts with horizontal and vertical axis.
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