B/S/H/

DFM Report




1.1 Project & DFM Information B/S/H/

Basic Part Data

T _ : : . : . . EN
Preferred language to fill in the DFM Report is English. Usage of other language is applicable if upfront agreed with BSH

End Customer BSH Mould BSH Serial No 4059953

Project Name TE300 Planned Machine (T) 500

Part Name L-Housing 30 Cavities 2

Part material PA Durethan BKV30F 000000 Part CQP Clasification [A,B,C] | B

CAD No. / Rev.-Status 60100000004224 B1-T Submission Date 27.03.2016
Part Novak Janez Novak, janez.novak@bshg.com , +386 (3) 8311-111

Contact (s) Tool Zorec Ivan Zorec, ivan.zorec@bshg.com, +386 (3) 8322-222
Project Name3 Name, Mail, Telephone

Mould“Maker Data

Customer (if not BSH) Eurel Basic Tool Dimensions (BHT) | 296x346x343
Mould Maker Shanghai Weihong Injection system Cold runner system
Mould Designer John Doe, Mail, Injection Moulding Machine | . o
(contact1) Telephone Clamping Force [kN]
Other Name1, Mail1, Telephone1 Shot volume
with sprue [cm?] 56,5ccm
ContaCt (s) Namez, Mal|2, Te|eph0ne2 (Foreseen Va|ue)
DFM Report Responsible John Doe, Mail, Submission Date
(ContactQ) Te|ephone (Date of last revision sent to BSH) 28.04.2016
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1.2 Table of contents

Requested Done and Confirmed
Chapter | Topic For After Supplier Datum
Quotation Tool Order Finished B OK Customer Confirmed A
1.1 Project & DFM Information v v Yes Novak, 2016-04-25
1. Project
1.2 Table of contents v v Yes Novak, 2016-04-25
2.1 Part and tool basic data v v Yes Novak, 2016-04-25
2. Product
‘ 2.2 Mould cavity Layout v v Yes Novak, 2016-04-25
Info
2.3 Gate Location and Type PROPOSAL v v Yes Novak, 2016-04-25
3.1 Cavity & Core main parting lines definition v v, Yes Novak, 2016-04-25
3. Parting 3.2 Slider & Lifter core Location and parting line definition v 4 Yes Novak, 2016-04-25
Lines 3.3 Ejector pin Location Proposal v v Yes Novak, 2016-04-25
3.4 Venting of critical areas v v Yes Novak, 2016-04-25
4. Draft 4.1 Draft Analysis 4 v Yes Novak, 2016-04-25
5. Drawing . . . .
i 5.1 Analysis of Control Dimension, Tolerances, Surface finish,... v v Yes Novak, 2016-04-25
Analysis (2D)
6. Cooling 6.1 Cooling Channel Proposal & cooling of cavity inserts.and critical areas v Yes Zorec, 2016-04-28
7. Improvement
P 7.1 Product / Mould Improvement Proposals For v Yes Novak, 2016-04-25
proposals Quotation
8.1 Cavity No. typ, size and Location not v Yes Novak, 2016-04-25
Requested
8. Product Engrave 8.2 / v Yes Novak, 2016-04-25
8.3 Adjustable model version‘signtypssize and Location v Yes Novak, 2016-04-25
9. Mold flow analysis See separate table of contents Yes Zorec, 2016-04-28
10. Remarks 10 Other remarks v No /
*CRITERIA: (CQP Classification A,B,C - see BSH data on pg.1)
1. For A parts: - Necessary
2. For B and C parts: =2 If without cooling process part warps more than are allowable tolerances on drawing then COOL-analysis HAS TO BE PERFORMED
AL filled in by BSH

B .. filled in by supplier



2.1 Part and Tool basic data

B/S/H/

Short description of Mold. Hot-runner mould

Confirmation: 00! can be used on 1st page planned | ey 5001 Cavity Steel 1.2343 HRC52-54
moulding machine
Type of Gate Tunnel gate Core Steel 1.2343 HRC52-54
No. of Cavity 1*1 Slider Steel 1.2343 HRC52-54
No. of Injection Points 11 Lifter Steel 1.2343 HRC52-54
Estimate Part Weight (g) 5209 Coating of cores and cavities none
Mold Shrinkage 1.0052 Resin (Color Additiv) ABS+MB
Estimated Runner Weight (g)
(sketch can be used here) —
'I:' xample:
On injection moulding tool concept show:
Add drawing from which estimated tool size, number of cavities and cavity layout will I l AP
T » number of cavities;
b J * layout of cavity inserts;
» tool orientation on the moulding machine.
X Mark upper (Top) side of tool.
0 : ;
|
i | |  Number of cavities [ l
and cavity layout?
O O e
)
09
@ 3 N o BSH
o~ | s
A i Decision/Comments
Q 0O OK /NOK
Name,
| %P | O 100 O dd.mm.yy
I 296 |

BSH HOME APPLIANCES GROUP
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2.3 Gate location and Type Proposal

B/S/H/

Describe and show:

Example:
2.5mm
©
] .
Single Valve gate size
5mm.
Sprue size 14mm

The Gate Area - The Type of Gate

The gate area

4

Type of the gate is
bent tunnel gate

* sprue type;

* position of sprue-point;

* size of sprue-point;

* impact of sprue-point on part geometry (calotte, etc.);

* in case of more complex injection system, calculation of pressure-drop through

cavity and hot-runner system must be performed. (For TOOL ORDER ONLY!);

+ dimension’s of cold runner system (see picture below) (For TOOL ORDER ONLY!).
— —~

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy

BSH HOME APPLIANCES GROUP
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3.1 Cavity & Core main parting lines definition B/S/H/

Example: Describe and show:

* main parting lines

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy
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3.2 Slider & Lifter cores Location and parting line definition
Example: B/S/ H/

Describe and show:

« all slider parting lines;
« show lifters and moving directions.

Description of slider parting line

Description of 6 core lifters and moving direction

BSH
Decision/Comments

Description cavity lifter

and moving direction OK /NOK
Name,

dd.mm.yy
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3.3 Ejector pin Location Proposal B /S / H /

Describe and show:

Important: |f ejegtors_ are below side cores, they must be mechanical - show position and marks of ejectors and
protected and this principle must be shown here. protection of ejectors under side cores
Examples:

The EjectorArea — Type of Ejector
The Ejector Area — Type of Ejector

Ejector pin

Ejector pin

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy
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3.4 Venting of critical areas: B / S / H /

(for Quotation sketch can be used here)

Show the way of venting critical areas regarding to:

Example: * part geometry;

« analysis of air traps presence;
« filling analysis.

Venting channels

(blue colored)

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy
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4.1 Draft analysis B/S/H/

Show influence of drafting angles on:

« shape, surface structure and for demolding;
* give potential recommendations for modification of
drafting angles on part.

Example:

Recommendation for modification of drafting angles on the part:

Analysis of drafting angles on the part:

We suggest to turn direction of drafting angles in order
to: improve tool functioning and provide better sealing surfaces

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy
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5.1 Analysis of Control Dimension, Tolerances, Surface finish,... B/S/H/

If proposal for drawing change exist it must be clarified and confirmed here. Check 2D drawing characteristics and specially:

« control dimension analysis;

« tolerance analysis;

* how to reach the requirements?

» changeable inserts / separate inserts?!?
« surface finish analysis.

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy
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6.1 Cooling Channel Proposal & cooling of cavity inserts and critical areas B / S / H /

Show implementation of:

Examples: - cooling:
« cavity inserts (injection side & ejection side);
« critical areas (baffle plates, spiral core, etc.);

« cooling of hot-runner system;
Temperiranje / Cooling:
Cooling of both side-cores fi8

« tool housing;
« dimension of the cooling system (e.g.
diameter, distance, etc. ).

Ejection side

Cooling of both

Cooling of insert side-sliders

Separate cooling
in hot-nozzle area

Cooling of central core [

Cooling
of main
cavity
insert

BSH
Decision/Comments
OK/NOK

Name,
dd.mm.yy
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7.1 Improvement Proposals B / S / H /

Describe and show proposals e.q.:

Undercut Improvement Proposal 1 + undercut Improvement Proposal:
» mould Improvement Proposal;
» cavity & Core Draft Angle Improvement Proposal;
« slider & Lifter Draft Angle Improvement Proposal.

Examples:

Problematic radius

Solution proposal

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy
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8 Product Engrave, Sign type size and location

Confirmation whether proposed place for signs is suitable regarding injection
moulding-tool concept. If not, here show proposal for other location.

Examples:

B/S/H/

8.1 cavity no. type, size and location
8.2 adjustable date sign type, size and location
8.3 adjustable model version sign type, size and location

Check 2D drawing demands:

(88) in this area —_— ==

date stamp year @ 5Smm
date stamp month @ S5mm -
revision level

material

recycling sign

cavity number B !

Possible space for signs

Signs according tool _specification
275 =02 Mesto za oznake
Oznake po BSH zahtevah za orodje

—| H
L __ |
1
- T
-
1 ¥ _

Cavity number,
font size max. 2 mm! |

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy

BSH HOME APPLIANCES GROUP
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9 Mold flow analysis

Mold Flow Analysis Report should be a separate report,
prepared in detailed and professional manner. See points 9.1+ 9.8

This file or files must be attached to this DFM Report.

Restriction:

A mesh match percentage of 85% or higher is acceptable for a Dual Domain Fill+Pack analysis.‘A percentage of

50% or lower will cause the Fill+Pack analysis to abort. For a Dual Domain Warp analysis, the-mesh match

percentage should exceed 85%.

File name

Sent: Datum

DFM Report Attachment 1

DFM_MF_4059953_001. pdf

2017-04-26

DFM Report Attachment 2

DFM Report Attachment 3

DFM Report Attachment 4

B/S/H/

9 Mold flow analysis:

9.1 Input data

9.1.1 mesh (parameter)

9.1.2 material, process parameter (mold,
barrel, hot runner temperature, e.g.)
9.2 fill time

9.3 pressure drop

9.4 weld lines

9.5 air traps

9.6 sink marks

9.7 warping

9.8 cool FEM analysis

BSH
Decision/Comments

OK /NOK
Name,
dd.mm.yy

BSH HOME APPLIANCES GROUP
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10 OTHER REMARKS B B/S/H/

Fill in other remarks or proposals that are important for achieving manufacturing
process as foreseen with the requirements.

BSH
Decision/Comments

IMPORTANT NOTE: If there are no remarks to the technical requirements or other related documentation OK / NOK
submitted by BSH, it is assumed, that supplier confirms to achieve required product, tool and process Name,
specifications. dd.mm.yy
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Storage location of actual version:

https://www.bsh-group.com/si/podjetje/globalna-nabavna-veriga/dokumenti

B/S/H/

C1/20.04.2021
Moldflow Report

Sample component

In this sample document, sample examples
are provided for clarification. This sample
document is not filled in for an real
component, but rather images of different
components and fillings of each field that are

independent of each other.

Picture of part:

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 1


https://www.bsh-group.com/si/podjetje/globalna-nabavna-veriga/dokumenti

Document History

Step A - BSH internal during development, only on the component (optional)

Step B - requested suppliers, on the component with simplified cooling and simplified gate
Step C - selected supplier together with DFM document before start of tool making, component with sprue and tool with concrete CAD tool design
(Step C may have to be repeated for larger tool changes)

Letter of step is the letter of the revision, number of the revision is consecutive and starts at 1 per step/ revision

B/S/H/

Revision |Date Created by Modification Text

Al 15.02.2019 |[Mustername |[Check of first concept / only at CAD model of part

A2 18.08.2020 |Mustername |Check of Status “Quotation” revision of part A4 / injection system is simplified

B1 10.11.2020 |[Beispilename |Mold Flow with offer / simplified injection- and cooling system

B2 05.01.2021 |Beispilename |Update after confirmed adjustments / tool data are simplified

Cc1 20.04.2021 |Beispilename |Mold Flow after Tool Order and before starting tool making / digital tool data are used for Simulation

BSH Hausgerdte GmbH /

Product Division Consumer Products

MF Report (Version 08/2021) | Page: 2



General Rules B/S/H/

. Feasibility Commitment stay valid! also if results of Moldflow are out of tolerance - real part must arrive tolerances

. Language of document is English

. Naming of document is MF SAP Nr. — Revision — Part Name (example: MF 8001001515 — A1 — Sample Name)

. Results have to be in SI-Units or typical units, different units after conforming by BSH possible

. Instead of unit “bar” it is possible use unit “MPa” (change must be marked!)

. Deformation and deviations have to be cleaned up of shrinkage/ excluded of shrinkage

. Result pictures must have a readable scale with units

. Variation of simulation must be clearly marked as variation

. Input data stay the same for all results

. If there is not enough space at one page, it is possible to copy template foil of this topic

. STL-file of deformed part after total cooling (to 23 °C) is desirable

. Animation (for example of part filling) can be separate video data otherwise they have to be implemented in Document as video

. Pages which are marked as optional are not necessary , all other skipped foils must be justified (page remains available, reasons for not filling must be given on the foil)

. Add material data sheet in presentation or attach it as separate document (pdf.)

. All information which are attached as separate documents (animations, material data sheet, ...) have to be named in presentation (example: see attached document
“material data sheet super plastic.pdf”)

. In final revision all pages with results and comments have to be implemented

. Pictures and results on foils have to be commented (what does the picture say, evaluation of the result, prevention action)

. Add special features (e.g. cooling inserts, cascade injection, ...) independently on additional foil if they are used

. Possible conspicuous features are to be listed in detail by the supplier in extra transparencies

. Several variants can be simulated, but one variant should be chosen (reason must be explain) and stay constant over simulation = still only one MF document

. "Log-File" (automatically generated simulation protocol) as well as “.mfr file”, “.rsv file” or other result files are desirable

. The responsibility for results and interpretation of results remains with the supplier

. Each step (A, B, C) gets its own document, the individual versions of this document (e.g. A1, A2, A3 ...) are adapted in this one document and modifications are
described at page "document history”

. For two component parts the relevant pages must be copied independently

. At the “template page for free design”, the design can be changed as desired (only on these pages)

. Risk assessment should always be filled in, if there is no risk this should be the comment.
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not necessary -

optional o]

necessary + B H
C O n t e n t as far as possible  (+)

Title Page Step A Step B Step C
(BSH / optional) (requested supplier) (chosen supplier)
Result Overview 5 development quotation tool order
Summary of results 6 (+) + +
Summary of Optional Supplements 7 [¢) o) o
Virtual Measurements 8-9 o o +
General Information 10
General Information 11 (+) + +
Material Processing Parameters 12 + + +
Material data sheet or Material data set 13 + + +
pvT-Diagram 14 o + +
Filler information 15 (only if fillers are used) o + +
Simulation Results “Quotation 16
Wall thickness analyse 17 + + +
Injection System 18 only place simplified +
Cooling System 19 - (+) +
Fill Time animation 20 + + +
Weld Lines 21 + + +
Air Traps 22 o + +
Sink Marks 23 o + +
Shrinkage after cooling 24 (+) + +
Deformation after cooling (total) 25 + + +
Deformation after cooling (directional vector) 26-28 o) (+) +
Simulation Results “Tool Order” 29
Pressure Distribution at switchover point 30 - o +
Pressure Analyses 31 - o +
Pressure at machine nozzle 32 - o +
Temperature Distribution 33 [ o +
Fibre Orientation 34 (only if fibres are used) o o +
Optional Supplements 35
Variation of Injection System 36 (optional) o o o
Animation of the velocity vectors 37 (optional) o o o
Flow Front Temperature 38 (optional) o o o
Holding Pressure Distribution 39 (optional) o o o
Plastic Core Distribution during cooling 40 (optional) o o o
Plastic Range during cooling animation 41 (optional) o o o
Shear Rate 42 (optional) o o o
Mesh Quality 43 (optional) o o o
Reversible model 44 (optional) o o o
Suggestions of optimisations 45 (optional) o o o
Variation of material to arrive better results 46 (optional) o o o
Additional Results 47 (optional) o o o

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 4



B/S/H/

Result Overview

always to be filled out
(virtual measurements only for Step C)

The chapter "Result Overview" must always be filled in with all results of current step. In Step C, all results of Step B must also be filled in.

The chapter "Result Overview" is a summary of all requested foils of chapter "Simulation Results" (Step B as well as Step C)

From Step C at the latest, all results must be based on a Moldflow (see optional simplification for Step B). Also in the case of simplification for Step B, the
results table including risk assessment must be completed

The virtual measurement report is only required for Step C on.

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 5



Summary of results e

No influence at part B S H
Low risk

For medium and high risk, please note planed prevention action, risks (also if they are named) do not exempt from feasibility commitment and duty to arrive

tolerances and requirements at real part.

Page / Information

supplier comment/ result | planed prevention action rating

Step B and following

Wall thickness

Fill Time

Weld Lines

Air Traps

Sink Marks

Shrinkage

Warpage/ Deformation (Total)

Deformation (X-Direction)

Fill in with the values of the simulation (or for the
request status also with the experience) and estimate
the risk (colour gradation). In case of deviations or a
risk, please indicate preventive actions on your own.

Deformation (Y-Direction)

Deformation (Z-Direction)

Step C and following

Pressure Distribution

Pressure Analyses

Pressure at machine nozzle

Temperature Distribution

Plastic Core (optional)

Fibre Orientation (optional)

BSH remark

Comment

Name / Date

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 6



for optional results only

. e B/S/H
Summary of Optional Supplements o= (S

For medium and high risk, please note planed prevention action, risks (also if they are named) do not exempt from feasibility commitment and duty to arrive
tolerances and requirements at real part.

Page / Information supplier comment/ result planed prevention action rating

BSH remark

Comment

Name / Date

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 7



Virtual Measurements

Step C

B/S/H/

Measurements at virtual final part (STL model of mould flow measured at measurement department) > model have to be cleaned up of shrinkage,
positioning must be done according to reference system. For dimensions out of tolerance or close to tolerance limit (2/3 of tolerance range) prevention action
have to be noted. Deviations of virtual measurements do not exempt from feasibility commitment and duty to arrive tolerances at real part.

Rules for automatic measurement report otherwise use BSH template of Sample inspection report:
In general: Document must be written in English, geometrical tolerances with reference have to noted with “min” and “max” value (see example picture 2).
Necessary information:
Head of document: example pictures:
1 part name o\
2 part number of BSH with revision B /5 / H / 9\ Part Designation CV3 intet bottom
Drawing No. and Revision  60100003702534 AS
3 SAP code of BSH o e/fssn ‘Serial Na 8001125345
i\ Campany Plastic GmbH
ﬁ z/uptpller name ZEISS CALYPSO Date 51.01 2020 11:38
ate & s
6 place for comments
2ot -:Ir;-l;\\ ‘t_ln s?' '-‘;::;.5:1 rt._-.nl:-.\ 1
Part Designation CV3 inlet bottom
, B/S/H/ Tl T
Measurements: _— p—
ZEISS CALYPSO g:::ami 28.01.2020 10:42
1 symbol of indication (optional)
2 BCT number of drawing | A
3 nominal value <7 I o
4 upper tolerance PCTITT SR [ ww aw aw w
5 lower tolerance o R I e e T
6 measurement value, values out of tolerance must be red marked ox TG g e o
(if more variations are measured, each variation in one column) i T e
(For FFOT samples, three parts per cavity must be measured, each il I W e T
with its own column 2 see SIR document) o’“ e é 0 6 T — o
7 place for comments (for example: prevention action )

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 8



Step C

Virtual Measurements

Expected measurements at final part = cleaned up of shrinkage.

" .r
Ie
Sk.)

[Profile Line | 0,3 | A-A]

AT TAX ’

er31.05.2021\¢E
ss of fu
assembh is.still possible. only

rked feature and count clockwise

direction

Quality department Decision Comment

[:] Release

No Release !
|:] Limited Release until Date Responsible Dept.:
> L4
Test results Cavity of Pari weignt
Formnest 1 (measured) 583 ¢
Teile-Gewicht
Remtlo: Nominal value | UPper allowed | Lower allowed Additional Information Act
Drawing deviation deviation
Field 1 [+
1.1C7

v176v/¢;,. i ,,.0 = M&,o‘ﬁ]‘e'L‘me|0'3|A.'A]M 1252 a0
17.1C7 0 [Profile Line | 0,3 | A-A]

18./C7 0 03 0 [Profile Line | 0,3 | A-A] 0,25

2.1D6 - 4x compleal ear geometry mcludnng cut out PO f:: 32::':2:’:;:" to right
21106“ 0 i 04 0 ‘ [ProﬁleSuﬂacelOd] N 023
22./1D6 0 04 0 [ Profile Surface |04 ] 0.26

B/S/H/

BSH remark

Comment

Name / Date

BSH Hausgerdte GmbH /

Product

Division Consumer Products

MF Report (Version 08/2021) | Page: 9



B/S/H/

General information

always to be filled out

Input values of the simulation / basis data of the Moldflow

In the special case "Fill in on the basis of experience" (see results of Step B/ Status Quotation), the fields are to be filled in as far as possible.

The material data / material parameters of the material used for simulation must be entered in this document. If this material differs from the one indicated
on the drawing, a justification must be given.

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 10



General Information B/S/H/

Screenshots of the input mask for Basic data of simulation is sufficient if all information are readable. * only for 2K-Parts
If a replacement material is used, a justification for the chosen material shall be given. ** only for Step C

Sample component B

60100003200754 8001001515

Supplier

Sample Plastic Company
Polymere Street 007

08150 Thermoplastic-Town
Country

Address of Moldflow
Company if not done by
supplier

Adress of supplier

Mr. Mustermann
E-Mail@Mustermann.com
Tel: 0815 007 4711

Autodesk Moldflow Insight
2019.02

Contact person of supplier

Basic data of simulation

ABURG Brack die Maschine 3.500
1.200 (PMMA) / 1.600 (ABS)

555

1+1

PMMA

ABS 115

90°C 0,8 mm

50°C 98 %
1.500.000
1.200.000

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 11



B/S/H/

* optional, if possible please specify

Material Processing Parameters

Screenshots of the input mask are sufficient if all information are readable.
If a replacement material is used, a justification for the chosen material shall be given.

Material Description & Material Database
ALCOM AWL 109/15 WT1217-11LB ABS / PC

10.10.1910 11.11.2011 Amorphous
- 15 % Light reflection glass particles

Processing Parameters

~

o
~

100

[EEY
0o
~N

270
Mechanical Properties
2,25 *10°
5,09 * 10~

Shrinkage
0,224 0,330

1,507 2,194

w
=

Replacement Material (only if correct material is not available for Moldflow)

e.g. material with identical or comparable properties - in any case with risk assessment

Used theoretical Models

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 12




Material data sheet or Material data set B/S/H/

Placeholder for material data sheet if the template foil is not filled out

Material data sheet

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 13



pvT-Diagram
[Estimatedpartweigntisl [ 1535 [ Estimated wett-Cushion volume fem) | 115.2

Mek densty g/om™3
Sobd denaty 15632 p/em™3 P § 5T L o
2doman modfied Tak pvT model coefficents o
bS 503.15 K g b
b5 17150007 K/Pa S arem{ ©PDPY
blm 0.0007482 m" kg ‘l : .
s 3870007 m kg K g
bam 12372904008  Pa i
b4 0005197
bl 00006886
b2 23840007
b3s A
B
B 5
B 00452
b9 12940008
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(only in case fillers are used)

Filler information

data comparable to page “Material Processing Parameters”

B/S/H/

Thermoplastics material g - s
Desawon|ﬂewmwmdﬁmlwm{ﬂwmd?mlpv
Filer Properties MuCell ® Material Properties |  Optical Propeties |  Environmental In
Filler data
Description We-d_i
Densiy ho) Z u( e
Speciic heat (Cp) Jkg<
Themal conductivity &)
Mechanical properties data
Blastic modulus, 1 ( MPa
Py (E2 MPa
ratio ) 02
vZ3) 02
ar modulus (G12) 30000 MPa
Coefficient of thermal expansion (CTE) data
Aphal 5e-006 1C
Alpha2 5¢-006 1
Tensile strength data
Parallel to major axis of fiberfiller 3500 MPa
Pemendicular to major s of fiber/filler 3500 MPa
Aspect ratio (L/D) 30
Filler length information
Inttial Length mm
Measurement method Not specfied v
Year measured
BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 15



B/S/H/

Simulation Results

Step B and following (Status: “Quotation™)

Optional simplification for simple parts (opti onhents with CQP-A level):

It is sufficient to fill in the comment fields of step B for submission of the offer. For example, if supplier can assess risk based on his experience without
simulation. An independent comment on each point/ page is necessary. Comments must be clearly marked on which data basis (e.g. experience) they are
basing.

Summary results table with estimated risk must be filled in completely, even if the pages are only filled with comments (without doing Moldflow simulation,
based on experience).

This simplification is only valid for Step B (Status: “Quotation”), in Step C (Status: “Tool Order”) all required pages have to be filled in with Moldflow results,
also the pages "Step B and following".
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Wall thickness analyse B/S/H/

* Is the geometry meshed fine enough, represented
well by the wall thickness distribution (radii, ribs,
mesh accuracy, ...)

it is possible to insert the comment in the picture or in this field

If more detailed descriptions are needed, these can be made on the mesh quality slide.

See comment at picture

Mesh Thickness Diagnostic (mm)
2507

Housing-ULESE00_r1_e16

Mesh Thikness Diagnoestic {mm|

2507
I

1963

1420

03343

High ratio between rib
and main thickness ->
sink marks!
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Injection System B/S/H/

For Step B a simplified version is sufficient

Hotrunner, Valve gate 1,9

1
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Cooling System

For Step B a simplified version is sufficient

B/S/H/

* Range of result values

Cooling medium

Water, oil, ...

Tool steel

Dimension of cooling [mm] *

& 5,4 mm
Maximal length: 995 mm

Temperature [°C] * 55,0 -55,2

Pressure [bar] * 1,8-3,0

Reynolds number * | 8.500 — 12.400

Estimated
temperature in
cooling system

Estimated pressure
in cooling system

Estimated fluid flow

behaviour in cooling
system
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Fill Time Animation

In case of inaccuracies at the seal off point, please give more details
at the foil “Plastic Core”

B/S/H/

* Range of result values, details on page “plastic core”

0925

SR

Q0o

Fill Time [s] 5,28 switchover point [s] [%] 4,98 98
Seal off time [s] (part* / gate) 21,1 22,0 Ejection time [s] 33,5
Comment / Risk no significant risk, the part is sealed before the connection freezes
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Weld Lines B/S/H/

89,1-178,3 758

1,2

the most critical is the weld line at the top in the middle, see separate picture.
In general, the risk can be considered low, the temperature and pressure are high enough and the time until the
holding pressure sets in is short. Venting positions will be placed at main weld line areas to prevent air traps.

‘Weld and meld lines Hous Weld and meld lines
= 179.0]deg] = 179.0[deg]
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Air Traps B/S/H/

Risk assessment
and preventive
actions:

no significant risk, venting positions will be placed at areas of air traps to prevent problems like burn marks.

TUUSINIY-UFES0

1.000

08750

samp\e e "

06250

0.5000
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Sink Marks

B/S/H/

Maximal sink mark [mm]

0,18

Range of sink marks [mm]

0,05 -0,18

Comment / Risk

low risk, the point of sink mark will occur neither on a visible surface nor on a functional

surface.

The sink mark is unavoidable due to the wall thickness and defined at drawing.

[mm]

I 00276

AR 0 01225 W
001550 RS-

(mm)

' 0.0276

0.0232
00188
00144

0.0100
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Shrinkage after cooling

Averaged volume shrinkage // Areas with shrinkage of 10 % or more must be clearly marked

0,12
2,15
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Deformation after cooling (total)

Warpage, cleaned up of shrinkage/ excluded of shrinkage = at final part
1,15

No risk, deformation is held in the mould and taken into account

Scale Factor = 10.00

‘mm
'wm

0.6858

Scale Factor = 10.00

04613

0.2367

0.0121

AUTODESK

MOLDFLOW INSIGHT Scale (100 mm)

[etiBénon, all eftects Deflection Housing-W-ES600_r1_e16 [EbenBation, all efrects:Deftection Housing-UK-ESE00_r1_e16

s cuave
v\

Scalé {100 mim)

e UI-ESH00 11_e16.30

Z ESang
[ZpenBation, all effects:Defiection Housing-ULE=EN
Scale Factor = 10.00

Scale Factor = 10.00

‘mmj
l0.9404 IO 9404
07453 0.7453
e 0.5502
0.3551 03551
0.1599 0.1593
-2
AUTODESK _xig-143
MOLDFLOW INSIGHT . Stale (100 mm) ' W60 AUTODESK

13 MOLDFLOW INSIGHT =

1B8tion, all effects:Deflection  HoUSINg-UFES600_r1_e16_30

Scale {100 mim)

BSH Hausgeradte GmbH / Product Division Consumer Products

MF Report (Version 08/2021) | Page: 25



X-Deformation after cooling

cleaned up of shrinkage/ excluded of shrinkage = at final part

0,74

1
The deformation in the X-direction is not particularly noticeable

B/S/H/

[EbefiBation, all effects:X Component ~ HOUSINg-UFESE00_r1_e18
Scale Factor = 1.000

[mm]

[mm] |
[y ==
0,528 0.3285
-0.0525 o0 0527
-04334 0 d334j
-08144

AUTODESK
MOLDFLOW INSIGHT

[Tetiétion, all eftects X Companent 1oUSING-U-fag

[EberPétion, ail eftects X Component

Housing-U-ES600_r1_et6
Scale Factor = 1.000

Scale Factor = 1.000
[mm]
ln 7817 .
-

(mm]
llJ 7817
0.3808
0.3808
-0.0201
-0.0201

-0.4210

-04210
-0.8219

Deflection: 0.58[mm]. global (0.43.0.33.0.06)
~ Deflestion: 0.58[mm], global (-0.42,0.33,0.08)
SEAE 10 Shyinkage: 0.85[mm), (0.54%)

AUTODESK
MOLDFLOW INSIGHT

DlbenBation, all effects:x Component Housing-U-ESE00_11.:¢16_30

Scale Factor = 1.000

AUTODESK
MOLDFLOW INSIGHT

X

.46

12129
42
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Y-Deformation after cooling B/S/H/

cleaned up of shrinkage/ excluded of shrinkage = at final part

The deformation in the Y-direction is not particularly noticeable

Housing-ULES600_r1_e16

Housing-U-ES600_r1_g16 Eenfation, all efrects'y Component

Scale Factor = 1.000

[Toention. all effects ¥ Component
Scale Factor = 1.000

Y .
04624 [Deformationin Y direction) !
. 2:0.18
e

| Locaton 1:0.274 1jmm)
02072 Location 1 02‘
\ W -

X
Scale {100 mm) ” 23
ben@@uon all effects:Y Component Housing:k £5600_r1_816_50

Scale Factor = 1.000

mm)
(0] g

0.2072
-0.0480
-0.3032

-0.5585

2
awroveske Deflection: 0.32{mm), global (-0.11,0.30,0.02)
ST b eflection: 0.71(mm], globg -0.62,0.31 0.14)

_ Shiinkag

EpenBation, all effects)y Component MoUsing-U-ES600 11 _4

Scale Factor = 1.000

mm) [mm]
IU 49394 lO 4994
0.2327 0.2327

-0.0340
-0.3007

-0.5673

Deflection: 0.55[mm]. global (-0.41,0.37.-0.08)

: 60
o AUTODESK 0
auropesk Deflection: 0.76[mm], global (-0.66,-0.38,0.08) R s . R , 1%

SN Gpinkage: 0.76[mm, (0.73%)
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/-Deformation after cooling

cleaned up of shrinkage/ excluded of shrinkage = at final part
0,93

‘

- The deformation in the Z-direction is not particularly noticeable

B/S/H/

=0,93 mm [EbenBetion, all effects:Z Component ~ 0USing-UFESE00_r1_e16

[EbenBetion, all effects:Z Component Housing-Ul-ES@vpo_n_e! 8
Scale Factor = 1.000

Scale Factor = 1.000

‘mmj] ‘mm]
lo o884 lD 5884
0.3552 03552

01220 01220
-0.1112

-0.3444

p‘ -149
AUTODESK' X

MOLDFLOW INSIGHT

et A\ 5

[ZbenBation, all eftects. Z Component [Ebenation, all effects.Z Component

Scale Factor = 1.000 Y 2
cal " Scale Factor = 1.000
‘mm] / ‘mmj
I° 3382 n 5 0241 lo 3382
Z r 01711

Housing-UES600_r1_e16_3D

01711
0.0041 0.0041
-0.1629 -0.1629
-0.3300 -0.3300
Z
AUTODESK o 354
\¥169 AUTODESK
MOLDFLOW INSIGHT e “Scale (100 mm) v 13 MOLDFLOW INSIGH
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B/S/H/

Simulation Results

Step C (Status: “Tool Order”)
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B/S/H/

Pressure Distribution at switchover point

25-1250

At switchover point a balanced pressure distribution is arrived. The pressure capacity of the molding
machine is be higher.

80.00 I
Foun 3240 MPa Warp stand tc 235
R R ey 70.00 — ~— Soree Prassure (P}
o Housing-UI-E540011_e16.30 [E=mucR ~—— Fiow Rate Gate (ccisec)
[hredbirs at VIP switchover Housing-U-ESEg0_r1_e16_3D
= 125 2[MPa]
60.00 |
|MPa)
'azs 2 ‘
= 50.00 —
9392
Y
6261
a £0.00 -
3131 ’
0.0000 3000 —
wf
-142
S , 160 i 5 !
MOLDFLOW INSIGHT Seale (100 M) 4 20,00 | o . i
| \
1000 - ./ :
7~ : \
f | -
000 T T T T '_J T |
0.00 0.1 020 030 040 [047] os0 0.60

Tima feast
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Pressure Analyses B/S/H/

Statement
Maximal pressure [bar] | 643 Maximal pressure [bar] | 2328 Maximal pressure [bar] | 7817
(MP3) . ” ‘
IWG Nur das Bauteil = Inkl. Kaltkanal Inkl. HeiR- & Kaltkanal
:
4820 174

00000 IMPal
Picture of pressure Picture of pressure
Picture of pressure at part and cold at part, cold runner
only at part runner and hot runner
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Pressure at machine nozzle

Housing-Uk c\‘?i- ri_e16_3D
1500 Pressure at injdction location XY Plot

B/S/H/

00000 v L S § - a
00000 6250 1250 1875 2500
Time(s] -
y 160
-18
[
= B Housing-UI-ES{PO0_r1_e16_30
70.00 Clamp*force XY Plot
4
©0.00 -
ta

10.00 - s,
aa S
] i e——t e | - -
0.0000 ¥
0.0000 250 1250 W7s 25.00
Time([s] prve
9 160

-18

Maximal pressure [bar] 1.252

Level of packing pressure [bar] 615

Time till packing pressure [s] 7,4

Time of packing pressure [s] 8,2

Maximal clamp force [KN] 550

Machine size [KN] 650

Comment no imbalance in the filling process is

recognisable. The pressure capacity of
molding machine is higher

holding pressure is defined. The
maximum applied clamp force is less
than 80 % of the machine limit
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Temperature Distribution B/S/H/

Averaged component temperature at end of cycle

The areas with higher temperature are observed in more detail. The risk is classified as low.

i Temperature, mald J Housing-
= 76.83[C] y

[cl

|76.83

63.87
50.92

3796

25.00
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(only in case fillers are used)
Fibre Orientation B/S/H/
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B/S/H/

Optional Supplements

Optional independent of step




Variation of Injection System

B/S/H/

The injection point is chosen because it gives better results in MoldFlow terms of dimensional accuracy.

Chosen concept

Variation 1

Variation 2 ...
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Animation of the velocity vectors B/S/H/

only if there are abnormalities

Animation of the velocity vectors
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Flow Front Temperature

226,1

temperature.

The flow rate is optimized, no critical significantly decreases or increase of flow front

B/S/H/

= %6 ProR) brony 32 53 283

200 « RS cover e $00 1 Amspetzpunit. standard NDJO (TO08), TEAD, (PAMA Duskon QLGSO

(>

~\ C‘_\“e

SL000005 KIORTS-AQ

233,5
"C
Nk m)

Fow fone
Terngermture whan Med [%C)

z x
CADMOULD’

PR O P SIMULATLON
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Holding Pressure Distribution

No critical anomalies

240,8 406,1
8

B/S/H/

pe “u6 "2 s

Q00 « RS cover e 500 1 Amspetzpuntt. standard NDI0 (TO0Ba) TEAD, (PAA Diskon LGSO

S200000F KIORIS-AS-Q

Y
CADMOULD'
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Plastic Core Distribution during cooling

B/S/H/

Maximal temperature at ejection [°C]

37,47

Cooling time till ejection [s] 12

Comment / Risk

[Erim®%o reacn ejection temperature
= 46 06(s]

e |®
s '4606

36.05
26.03

16.02

IG 000

AUTODE
MOLDFLOW INSIGHT

Ehim®%o reach ejection temperature
= 46.06[s)

Is]

'46 06

36.55
27.03

1752

IB 000

AUTODESK
MOLDFLOW INSIGHT

Housing-UFESEOJLr1_

Scale (100 mm)

Hausw}U!-ES%C,’r 1_e16_30

#16_3D

.

Scale (100 mm)

=1 e 0 -UESEU) 1_e16_3l
Frim&%o reach ejection temperature  HOUSING-U-ESEURLM_E16_3U

= 46.06[s

-

v

'

I \ C‘ufe\

scale (100 Approx. 50 % frozen

_e16_3D

Housing-U-ESE0Q ¢

w0 reach ejection temperature
6.06[s]

AUTODESK
MOLDFLOW INSIGHT

Approx. 70 % frozen

HR

Scalel
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Plastic Core during cooling animation B/S/H/
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Shear Rate / Temperature B/S/H/

Maximal shear rate [1/s] Max temperature [°C]

Comment / Risk

Area of max. Shear Rate Area of max. Temperature

BSH Hausgerdte GmbH / Product Division Consumer Products MF Report (Version 08/2021) | Page: 42



Mesh Quality B/S/H/

Maximal element size [mm] Minimal element size [mm] Average element size [mm]

Comment

Picture of Mesh elements at Part
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Reversible model B/S/H/

Reversible model
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Suggestions of optimisations

B/S/H/

Variation of material to arrive better flatness

Maximal deformation in Z-Direction 0,66 mm

With actual material deformation in Z-Direction

0,93 mm

Best results with variation M2 (material proposal: PC+ABS Anjacom PC/ABS 055/80-GF10 )

| M1 I M3 | M5 (GF5) |
enehlion, al eftects z CLAPSAGYHESE00_r1_e16 [etieBon, all eftects, 2 REHUHES00_r1_e16_M3 Betichon, a1 eftects 2 SHRIFLESSI0_r1_e16_MS
Scale Factor = 10 .00 Scale Factor = 10.00 Scale Factor = 10.00
' = g
AZ =093 mm AZ=0,78 mm : AZ =0,77 mm
mm) % {mm] 2 . Imm]
lO 5884 0.3218 . S 0.3534
0.3552 0.1256 0.1601
0.1220 -0.0706 -0.0332
-0.1112 -0.2669
-0.3444 -0.4631
X
=24
AUTODESK AUTODESK 18
MOLDFLOW INSIGHT Scale (100 mm) MOLDFLOW INSIEHT Scale (100 m! Scale (100 mm) 6

M2 (GF10) M4

9 Houvung-UI-ESRD 11 _el

ﬁeﬂ&lm all effects: megﬁFSGW fe16.m2
Scale Factor = 10.00

l ‘-1 500_r1_e1

AZ = 0,66 mm

mmj

IO 3368

01723
00078
-0.1568

-03213

AUTOI
MDI.DFI.M INSIGHT

AUTODESK
MOLDFLOW INSIGHT Stalé (100 i) Seak {100 mm)

BSH remark

Comment

Name / Date
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Variation of material to arrive better results B/S/H/

Template page for free design to present suggestions

BSH remark

Comment

Name / Date
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Additional Results B/S/H/

Template page for free design

Place for results that supplier usually considers, but which are not required and therefore have no separate template page.
Please enter a descriptive comment
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