PolCycleTime - Price and
demand calculations
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PolCycleTime - Price and demand calculations

Introduction

In the following the operation of the software module "Price and demand calculations" is
described.

The module is part of the PolCycleTime software and can be called/started from the main

window.

To do this, switch to the Price and demand calculations tab.

Program  View Settings

Project management

| @ PolCycleTime - cooling and cycle time calculation as well as price and demand calculations (version 4.0.0.1)

Help
View

Project management
Beispiel 1

Edit project / molded part EI

Cooling and cycle time calculation

Cooling and cycle time calculation
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Commercial products »'

= | Molding compound (pelymer + additives) ‘

show only polymers and additives of DEMO version

Polymer: | peT
Polybutylene terephthalate T
Additives:

‘ Additive Percentage [%]‘

D because of special additives (e.g. flame retardants), the
thermal stability of the melt is limited

D the molding compound contains nucleating agents

| Flowability / stiffness and hardness:
Flowability:

QO high flowability
(O medium flowability
@® Low flowability

“ | Molding quality:

great gloss and precise molding of surface contours of the molded visible
surfaces are required

D weld lines with great loss of quality (visibility. strength reduction) are to be
expected

D a high degree of crystallinity of the molding material should be aimed for
@ there is acute risk of stress cracking on the molded part

@ it is a molded part for optically active applications (e.g. lenses)

4 | Flow resistance + mass temperature:

Elow resistance of the tool contours:

)

Cooling time [s]: 48.1 .
geometry determining the cooling time: Hollow sphere

‘ Cycle time [s]: 55.6

| Demelding time + dry running time [s]: 7.5

Molded part and sprue geometries

o Acd Geometryis)...| ¥] Use magnifying giass

®

[

Comment text

Parameter mm

Rz [20
Ri |25

| Cogling time (single geometry) [s]- 48.1

|- Utilization: TRIAL version 1=

__D—q. ‘

In the ta

b you can then ...

o create a new project

o load an existing project
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@4 PolCycleTime - cooling and cycle time calculation as well as price and demand calculations (version 4.0.0.1) - a X

Program View Settings Help

Price and demand calculations (Unit costs, mold demand, mold loading, machine utilization,

machine hourly rate, lot sizes, ...)

Recently used
Créanz e niew calculation project recently used projects

new empty project ... C:\Users\frank\Documents\Test2.cpf
new empty project (with variant wizard) ... C:\Users\frank\Documents\Test3.cpf

Lom B an existing calculation project

Load project...

Cooaling and cycle time calculation

C:\ProgramData‘\Makrolar\PolMould‘Project.json

Price and demand calculations

Currently loaded project

Commercial products

{o Utilization: TRIAL version -]

Main functions of the software module are:

Calculation of piece costs

Calculation of mold requirements
Determination of the optimal mold equipment
Determination of machine utilization
Calculation of machine hourly rates and

o O O O O

Determination of economic (profit-optimal) lot sizes

You can also find further information on our homepage.

Operation

Quick start
Projects
Settings

Quick start

1.

2.
3.
4

After starting PolCycleTime, switch to the Price and demand calculations tab.
In the tab select new empty project (with variants wizard)
Then you must first specify where the new project (the project file) should be saved

Now you will be navigated through the individual inputs/decisions one after the other (wizard
pages). Note: You can also "leave open" the following inputs/decisions and then edit them
later. The sequence of the inputs/decisions also leads, among other things, to the fact that
corresponding orientation values are calculated at the corresponding points and offered for


https://www.makrolar.eu/

selection/acceptance. If corresponding inputs are missing, no orientation values may be
displayed.

1) Page 1: enter a designation for the first variant and select the background color (this is

for a better overview if you want to edit more than one variant in a project)

2) Page 2: enter the inputs/decisions for production method and production precision

3) Page 3: enter the inputs/decisions on quantities and scrap

4) Page 4: enter the inputs/decisions for machine running time and cycle time

5) Page 5: enter the inputs/decisions for mold, cavity numbers and mold costs

6) Page 6: enter the inputs/decisions on wear

7) last, a note appears that the inputs/decisions for production, material and QA costs
are not entered within the wizard. You can then edit this data.

5. The variant is now added to the project and the project window opens. Your inputs as well as
the results (if already possible) are displayed

| Q PolCycleTime - Price and demand calculations (Project,json) — a X

| Project/Moulded part  Variants  View D m AT

it view ([N [ || ¥

“ | Results, orientation values and unit cost distribution

* Results averview u Unit cost distribution
* Inputs vs. orientation values

Y Inputs/Decisions

# Injection mDIdindion stamping and injection compression molding of -
thermoset molding compounds
» Dimensional accuracy in the production of meolded parts: Precise production

# | Number of pieces / scrap / lot production

1st year [piece]: 200,000

2nd year [piece]: 400,000
3rd year [piece]: 400.000
4th year [piece]: 200,000
5th year [piece]:

estimated scrap [%]: 4

# | Machine running time and cycle time

Shift system: 2-shift system (~4000 hrs/year)

Calendrical available machine running time per year
(without downtimes) [h]: 4000

Downtimes [3]: 15 (10..20%)
Cycle time [s]:

@ Orientation values, as far os the data/inputs required for this are already available

# | Mold / cavity numbers / Mold cost

Mald type: Multiple mold

Technically possible maximum number of cavities: 10 -

6. If necessary, edit the inputs and decisions that are still open. Text i is marked in red as long
as inputs are still missing or incorrect.

In the area 4 the results are to be seen these can be shown/hidden individually or together.

Further information can also be found on our homepage.

Projects

Projects are stored in one project file each.


https://www.makrolar.eu/

PolCycleTime - Price and demand calculations

Up to 10 variants can be managed in a project. In the project main window, the variants are

displayed side by side to easily compare their results, inputs and decisions.

Create a new project

Switch back to the main window of PolCycleTime to the corresponding tab.

@4 PolCycleTime - cooling and cycle time calculation as well as price and demand calculations (version 4.0.0.1)

Program  View Settings Help

machine hourly rate, lot sizes, ...)

New

Create a new calculation project
new empty project ...

Recently used

recently used projects
C:\Users\frank\Documents\Test2.cpf

C:\Users\frank\Documents\Test3.cpf
C:\ProgramData\Makrolar\PolMould'Project.json

Cooling and cycle time calculation

new empty project (with variant wizard) ...

Open
Loading an existing calculation project
Load project...

Price and demand calculations

Currently loaded project

Commercial products

Price and demand calculations (Unit costs, mold demand, mold loading, machine utilization,

||o Utilization: TRIAL version

_———

You can either create an empty project without any input or use the wizard. The wizard will guide

you through the inputs/decisions for the first variant.

After completion, the main project window is opened and the initially created variant is displayed.

Load an existing project

Switch back to the main window of PolCycleTime to the corresponding tab.
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PolCycleTime - Price and demand calculations

@4 PolCycleTime - coeling and cycle time calculation as well as price and demand calculations (version 4.0.0.1) - a X

Program Wiew Settings Help

Price and demand calculations (Unit costs, mold demand, mold loading, machine utilization,
machine hourly rate, lot sizes, ...)

New

Create a new calculation project
new empty project ...

Recently used

recently used projects
C:\Users\frank\Documents\Test2.cpf
C:\Users\frank\Documents\Test3.cpf
C:\ProgramDataMakrolar\PolMould'Project.jso

Coaling and cycle time calculation

new empty project (with variant wizard) ...

Open
Loading an existing calculation project
Load project...

Price and demand calculations

Currently loaded project

commercial products

|| ® Urilization: TRIAL version -_ﬂ—+ ‘

You can click on Load project in the "Open" area. Afterwards a corresponding window will be
opened where you can select the file. After that the project main window opens.

Or, if a project has already been loaded, it will appear in the list in the "Recently used" area.
Simply click on an entry in the list to load the project and display the main project window. Only
the last five projects are displayed in the list.

Project main window

In the main project window, individual variants are arranged horizontally. For each variant the
results and the inputs/decisions can be seen.
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PolCycleTime - Price and demand calculations

| Q PolCycle st s (Broject.json) -
| Project/Moulded part  Variants  View B D
it view [)|F1 & ¥

I | Results, orientation values and unit cost distribution |

~ Results overview ‘ *  Unit cost distribution ‘
| ~  Inputs vs. orientation values

| |T| Inputs/Decisicns

# Injection molding, injection ping and injection compression molding of
thermoset molding compounds
# Dimensional accuracy in the production of molded parts: Precise production

[ Number of pieces / scrap / lot production

1st year [piece]: 200,000

2nd year [piece]: 400,000
3rd year [piece]: 400,000
Ath year [piece]: 200,000
5th year [piece]:

estimated scrap [%]: 4

|/| Machine running time and cycle time

Shift system: 2-shift system (~4000 hrs/year)

Calendrical available machine running time per year
(without downtimes) [h]: 4000

Downtimes [3]: 15 (10..20%%)
Cycle time [s]:

@ Orientation values, as far as the data/inputs required for this are already available

|l| Mold / cavity numbers / Mold cost

Mald type: Multiple mold

Technically possible maximum number of cavities: 10 -

Various functions can be called up via the main menu or the buttons of the main window.

Q PolCycleTime - Price and demand calculations (Project.json)

Project/Moulded part Variants View E?E'J | A | v |

'-:\ —

e Edit project basic data (name, editor, description) (via the menu Project/Mold Part)
e call the print/print preview window (via the Project/Mold Part menu)

e add a new empty variant

e add a new empty variant (wizard)

e close/hide all groups (results and inputs) of all variants

e open/show all groups (results and inputs) of all variants

Variants of a project

Manage variants

Create a copy of an existing variant
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Delete variant
Edit variant

Display results

Print and print preview

Management

Up to 10 different variants can be managed per project
The following options are available to add a new/additional variant:
o new empty variant (no inputs/decisions given)
o new variant via wizard (you will be guided step by step through the entries)
o a copy of an existing variant (all data of the variant to be copied will be taken over)

You can remove variants from the project at any time. If there are no more variants, the following
view appears in the project main window. Here you can add a new variant again. Or you can use
the functions of the Variants menu.

| @} PolCycleTime - Price and demand calculations (Project.json) — O X

Project/Moulded part  Variants  View D @ AT

The project does not (yet) contain any variant(s). First add a first variant.

|D add a new variant

new variant (Wizard)...

Add a copy of an existing variant

Each variant has its own menu and button bar in the main project window.



PolCycleTime - Price and demand calculations

- Results, orientation values and unit cost distribution

Either you click E§ or you select the corresponding menu item in the Edit menu.

A new variant is immediately created as a copy. The copy contains all the inputs/decisions of the
variant to be copied up to that point.

We recommend that you edit at least the name and background color of the new variant
immediately afterwards.

Delete variant

Each variant has its own menu and button bar in the main project window.

(= Qg+ 1D

f Results, orientation values and unit cost distribution

Either you click [} or you select the corresponding menu item in the Edit menu.
After a confirmation prompt, the variant is deleted from the current project.

Edit variant
Each variant has its own area in the main project window, as well as its own menu and button
bar.

The different inputs/decisions have been grouped logically. Each group has a heading () and a
button for editing the corresponding inputs/decisions (). If the heading text of the group is
marked red, then either inputs/decisions are missing or they are incorrect.

All input groups are again combined in a parent group (). If the heading text is marked red, then
inputs/decisions are missing in any child group or these are incorrect.

To enter or change certain inputs, click on the button of the corresponding group or select the
corresponding entry in the Edit menu ). The corresponding input window will be opened.
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Q. PolCycleTime - Price and demand calculations (Test2.cpf) — O *

Project/Moulded part  Variants  View EE ﬂﬂ
B : Eine

“ | Results, orientation values and unit cost distribution |

| * Results overview || *  Unit cost distribution

| * Inputs vs. orientation values |

“ |nputs/Decisions n

|f| General f Color

* Variant designation : Variante - 1
* created 1 4/9/2022 5:14:35 PM
+ changed 141972022 5:14:35 PM

|f| cturing process f Dimensional accuracy

+ |njection molding, injection stamping and injection compression molding of
thermoset molding compounds
# Dimensional accuracy in the production of molded parts: Precise production

# | Mumber of pieces [ scrap [ lot prnducrica

1st year [piece]:
2nd year [piece]:
3rd year [piece]:
4th year [piece]:
Sth year [piece]:

estimated scrap [S5]:

# | Machine running time and cycle time

Shift system:

Calendrical available machine running time per year
[without downtimes) [h]:

Dlmnarmdimnne 180 P10 095 ™0 E

(o O

Orientation values
In some windows for editing inputs/decisions, corresponding orientation values appear next to the
respective input field.

These orientation values usually require previous input and decisions in order to be able to
calculate them. Which dependencies these are is shown in a corresponding tooltip (F) next to
the orientation value (move the mouse cursor over the orientation value to display the tooltip).

To accept the orientation value as an input value, click the corresponding button on the left with
the arrow symbol («).
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S — ———————
Wear n
® complicated ejector and demolding system with mowving |Z| |
demolding aids (jaws, sliders, de-spindle, collapsible cores,
etc)

# technically sophisticated insert, outsert and multi-
component technology maolds

Mechanical mold stress - Injection pressure:
below 600 bar and/or very rigid {solid) mold design
# 600 to 1200 bar and usual mold stiffness
| over 1200 bar 'lighter' and 'softer' mold buildup.

| Wear resistance of the mould contour parts (hardness condition of the steel contours (HV = Vickers hardness)):
| soft: HV = 200 Nfmm?
| guenched and tempered: HV = 400 N/mm?
*  hardened: HV = 700 N/mm*
Nitride hardened or chrome plated: HV = 1,000 N/mm?
i hard coated (e.g. TiN): HV = 1,800 N/mm?

Abrasion wear due to polymer melting:

+ Polymer without solid additives. I

Condition of the contour surfaces:
technically rough (without fine machining): Ra = 3um
smaoth (with fine machining [e.g. grinding]): Ra =0.8...1.6 um
| glossy (coarse polish): Ra=0.2..0.4 um
high gloss {fine pelish): Ra=0.05...0.10 um
mirror-like (fine polish): Ra = 0.012...0.025 um
structured {rough structure)

structured {fine structure)

Wear resistance number ~610,000 @ I
Other: n
| Number of pieces for depreciation of mold costs [pes]: ~610,000 @ I

Orientation value(s) dependent on:
Cavity number; Wear resistance number

@ Orientation value(s), if the required data/inputs are already available. If necessary, ¢

0K Cancel

lue,

Results
As soon as the first inputs/decisions lead to the fact that results or orientation values can be
calculated, these are displayed among other things in the result overview.
The results are shown as:
o Results overview
o Piece cost distribution
o Inputs vs. orientation values
grouped. The groups can be displayed and hidden individually by clicking in the text of the group.
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Results, orientation values and unit cost distribution

Results overview

available annual machine running time [h]: 3400

Mumber of cavities (including the optimum number of * optimal = 3
cavities): * duetowear=23
* due to production =1
* gconomic =3
* for calculation used = 4

Machine occupancy times [h]: L. year: 364
2. year: 729
3. year: 729
4, year: 364
5. year:

use-related wear piece count: 1,920,000
Total meld demand for the series: 1

Machine hourly rate [€/h]: - 17.12 (Calculation)

Material costs [€/piece]: 0.078

Production costs [€/piece]: 0.068

Additional Q4 costs [€/piece]: 0.014

Mold cost [€/piece]: 0.131

Total unit cost [€/piece]: 0.291

Results, orientation values and unit cost distribution

Unit cost distribution

‘r—MDId =0.131 £/piece

Production = 0.068 £/piece—" !
/ Material = 0.078 €/piece

QA =0.014 £/piec

In the Inputs vs. Orientation Values view, entries are highlighted in red if they differ from your
inputs.

13/16



PolCycleTime - Price and demand calculations

& | [mputs vs. orientation values
Input Orientation values
Downtime [%] 15 | 10.20%
Wear resistance number 430,000 ~480,000
(Wear) guantity for mold depreciation 2,000,000 ~1,920,000
Overhead cost supplement factor for working time ccusts- 4 [ 4
Material loss supplement [55] 3 3
Quality assurance supplement [5o] | 5 [ 5
Annual depreciation rate [a™7] | 0.14 [ 0.14
Annual billing rate {maintenance, repair and servicing costs) | 0.04 [ 0.04
[a™
Cavity number vs. optimun cavity numher- 4 [ 3

Print/Print Preview

All variants of a project can be displayed and printed with all inputs, decisions and results as a
print preview.

The function for printing/print preview can be found in the project main window and the menu
Project/Mould part [Fi}.

€ PolCycleTime - Price and demand calculations (Test2.cpf) - a x

m‘ Variants  View E@ ﬂﬂ

Edit basic data ..

Print/Print Preview... r‘
“ | Results, orientation mnit cost distribution |

“ | Unit cost distribution | | A|

/—Mold =0.126 £€/piece ) |

|
| Production = 0.068 priece—/
Material = 0.078 £/piece

QA=0.014 €,|‘|Jiece—/

| Inputs vs. orientation values |

Input Orientation values
Downtime [3%] 15 T 10.20%
‘Wear resistance number 480,000 ~480,000
[Wear) gquantity for mold depreciation | 2,000,000 | ~1,920,000
QOverhead cost supplement factor for working time costs 4 4
Materizal loss supplement [36] 3 3
| Quality assurance supplement [%]: 5 5
Annual depreciation rate [a™"]| 0.14 | 0.14
Annual billing rate (maintenance, repair and servicing costs) 0.04 0.04
[a™
Cavity number vs. optimum cavity numbsr 4 | 3 | v|

& | Inputs/Dacisions

@ Orientation values, as far as the data/inputs required for this are already available I |T|

‘ |f| Wear =

Complexity of the mold design: Uncompli- Very complicated
cated mold mold |E|

Another window is opened in which the first variant is displayed as a print preview. If you want to
print another variant, select the corresponding variant via the selection list (). Click on the
printer icon to print the selected variant.
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Print/Print Preview

o - |

 Variant: | Variante - 1 n ~

PolCycleTime - Price and demand calgulation - Copyright & 2022, Makrolar GuR Berfin

Project detaks:
Projectimolted pant desionation:
Paaca
e 1110001 12.0000 AM
charges 482022 51435 P
Descrgton
Varianie :
. designaton - vanante
= e s en
+ Sange et

’y—unh =0.128 Eiplace

Production = 0.068 Gps—" l
sl = 0,078 e

[——

atatia aerual machin ranving tma | 3490
Murmbar of cavities fincuding Iha opfims

‘AStaNS QA cogts JOROI} 018
Mot cos rpiscay | 0.128

oz
Ingut Orlentation vakues
Comnimapa 15 | 1020
o restance rumber 880000 | ~480.000
W] ity for ok deprociation| 2000000 | ~1,520,000
Gearia Gl iEpiamart fackr for worung ima czals & i
Wators ks sugoRment [l 3 3
(= - 5
[ s [ow I fXn
e E e —— a0t e
‘Canlty rumbr va. optimum cavity rumbar| 4 3

Settings

110f2)

npursDeciBns

. Injestion ciamping sac injastion oompounds
' DAMaNIans AcE.AS In o ATELCION of Med pans: Prealce produstion

SR sysinm: 24nER Cygtam (-£000 ArTyesn
Calencrical avalatie maching running Sma par yas (wihost
‘Sawntmas) 1: #000
Dawnmes [5): 16 {10..20%
Cyeia tma [of: 26
Mo tyoe. Mald mulliple (palr-uice arrangament of the aumber of oavities)
Tacni wmbar of savitise. 10

Mok cost
M cat (minimamcaty numbar) 1€ 80.000
Mo pantour cocs [G); ~0,.0000

Compicaty of e mokd design uncompil- very
cated mald compiicated
maia

Machanies! siress or e mols B0 o 1200 bar and usucl meid chitnacs

ST ESSIANGE of NG MOWE Cano.r AN NardEmed: HY Z 700 WmmE

e 0 plyenas mating: Polymer withaut any colld sdditvas
Gantur suraca e RIGN IDSS (N BallEN): Ra = 0.95_0.10 pm
i seeuciation [piacas]. 2,000,800 (-1 5200007

Mazhing 9eraton: ® MUB-mSCG GOeTation
* 5 MaCrinels) A operaSAMANISNe by and erscn

OVaMAT Cost EUBSIGMONT t3St0rfor maTkng & (47
tima coms:

2 Orientation vaiues, 25 fr a5 the detanputs requted i this are sieecy svaistie

-

The displayed orientation values are rounded to the nearest integer.

Via the Settings/Options menu, the potencies of 10 can be defined for the orientation values

shown [F}.

Opticns

Cooling and cycle time calculation (Print / Print Preview):

Size of geometry graphics:

Price and demand calculation:

Rounds (Orientation values):

Wear resistance number [100)]: ms
Number of pieces for mold depreciation [10(=)]: ma

Mold contour costs [10()]:

Apply | | Cancel
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