GID & WID — Fluid assist injection molding

Hollow parts injected
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A perfect combination of properties
GID / WID

More profitability

Light weight

Increased Quality
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Basics
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The short shot process (“standard process”)

GIT /WIT

1. Filling phase (Short shot)
2. Water-(Gas) Filling phase

3. Water-(Gas) Follow-up pressure phase

4. Water-(Gas) Recuperation phase

Krauss Maffei
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The full shot process with back flowing
GIT or WIT

1. Material filling phase

m 2. Core pulling
- 3. Water/Gas Filling phase into the overflow

cavity
4. Water/Gas-follow-up pressure phase
5. Water/Gas recuperation phase

Krauss Maffei



The full shot process with overflow process
GIT or WIT

1. Material filling phase
2. Core pulling
3. Water/Gas Filling phase into the overflow cavity

4. Water/Gas-follow-up pressure phase

BVS. Water/Gas recuperation phase
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Tempertur profile over the cross section

GIT Part defects

GIT:
Foaming in case of
- To high gas pressure

Giea et - To short gas runningtime

d =30 mm

“. RWD=5mm . /

i b

WIT:
Airholes in case of
- To low water pressure
- To short water runningtime

i

P i

i var i .

WIT

Quelle: @ IKV-Aachen
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Comparison of the internal surfaces

GIT WIT

Krauss Maffei Pioneering Plastics
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* RWD bei PP GF-30 inkl. Schaumschicht

Gas WIT

PP natur
RWD =4,4 mm

% PP GF30

RWD = 4.9 mm* RWD = 3.5 mm

RWD ... Restwanddicke

Quelle: @ IKV-Aachen
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Our know-how in GIT / WIT- Your profit
Essentials of KraussMaffei GIT & WIT
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Autarkic Versions
Essentials of KraussMaffei GIT & WIT

Control & Compressor modul combined Control & Compressor modul seperately

Euromap 62 | |

Compressor

Euromap 62
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Integrated Versions
Essentials of KraussMaffei GIT & WIT

Controller Valves
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Compressor

Krauss Maffei Pioneering Plastics 14

Basics Highlights Applications Details Contact


https://de.wikipedia.org/wiki/Datei:Symbol_Compressor.svg
https://de.wikipedia.org/wiki/Datei:Symbol_Throttle_valve_(cross_section_setable).svg
https://de.wikipedia.org/wiki/Datei:Symbol_Throttle_valve_(cross_section_setable).svg

Autarkic ring supply
Essentials of KraussMaffei GIT & WIT
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Integrated ring supply
Essentials of KraussMaffei GIT & WIT
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Our know-how in GIT / WIT- Your profit
Essentials of KraussMaffei GIT & WIT
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Pressure & Gas supply
Essentials of KraussMaffei GIT & WIT
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Pressure & Gas supply
Essentials of KraussMaffei GIT & WIT
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Gas supply
Essentials of KraussMaffei GIT & WIT

Production 2
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«
Picture: Bauer Komressoren
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Partners for the gas supply

Supply with liquid nitrogen

Liquid PRESUS High-
nitrogen N 10 pressure

tank evaporator
(6 bar)

Gaseous
nitrogen
(340 bar)

—

= -

)
NN

Generator & Compressor from Linde Generator from Inmatec
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Operating with an autarkic unit

Signals from IMM via Euromap 62 GID-controller modul
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Switch off
Switch on, with start signal for GID, depending on

— time delayed to start injection e - S
— or depending on screw position — Pressure profiles per valve
— or time delayed to begin of holding pressure — All other internal parameters and settings
— or time delayed to end of holding pressure — Signal to IMM for release mold open/close
Krauss Maffei Pioneering Plastics 22
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Operating with integrated valves

— Start conditions

— Gas feed-back time

— Release mold opening

— Pressure profil up to 16 steps

— Up to 4 valves (more valves on request)
— Nozzle cleaning

— Calibration of pressure encoder

Krauss Maffei Pioneering Plastics
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Applications

Automotive
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Automobil - Armrest — Daimler Chrysler E-Class
Higher functions integration without any manual work
Guaranteed adhesion effects and quality

Simple handling

Krauss Maffei




Functions integration — in one mould
GIT — Application

Application

— Automotive handle

- PP

— Standard gas injection
Innovation

— Grab handle with a cover hinge
Value

— Low assembling effort

— Short cycle time
(in comparison with standard injection molding)

— Simple system technology

Krauss Maffei Pioneering Plastics
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High part stiffness — without any metal insert

GIT — Application

Application

— Exterior Mirror housing

— ABS/PC

— Standard gas injection
Innovation

— High stiff frame area
Value

— Low assembling effort

— Short cycle time
(in comparison with standard injection molding)

— Simple system technology
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High part stiffness — without any metal insert
GIT — Application

Application

— Automotive center armrest

— PA66 + 35%GF

— Standard gas injection
Innovation

— High patrt stiffness without any metal insert
Value

— Low assembling complexity

— Short cycle time
(in comparison with standard injection molding)
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Details

Contact

29



High part stiffness — without any metal insert

GIT — Application

Application

— Automotive center armrest

— PA66 + 15%GF
— Standard gas injection
Innovation

— High patrt stiffness without any metal insert

Value

— Low assembling complexity

— Short cycle time

(in comparison with standard injection molding)

— Simple system technology

Basics

Channel for stiffness l
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Thick wall wind deflector — without any metal insert
GIT — Application

Application

— Wind deflector

— ABS-PC

— Standard gas injection
Innovation

— High patrt stiffness without any metal insert
Value

— Low assembling effort

— Short cycle time
(in comparison with standard injection molding)

— Simple system technology

Krauss Maffei Pioneering Plastics
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High mechanical properties — without any metal insert

GIT or WIT- Application

Application

— Automotive Clutch pedal

— PAG6 + 30% GF
Innovation

— One of the first security GIT-parts (1991)
Value

— Low assembling complexity

— Short cycle time
(in comparison with standard injection molding)

— Simple system technology
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Increase of part stiffness — without any metal insert
GIT — Application

Application
— Headrest
- PP
— Standard gas injection
Innovation
— One of the first security GIT-parts (1991)
— Hollow cell design
Value
— Low assembling complexity

— Short cycle time
(in comparison with standard injection molding)

— Simple system technology

Krauss Maffei Pioneering Plastics

as channels
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Part ready for market introduction — without any inserts
GIT — Application

Application

— Brake tube

- PA

— GIT Pressure-Swing-Process
Innovation

— Two open ends---ready for market
Value

— With end connection profile
— No second operations

— Short cycle time in comparison to standard injection
molding

— Simple system technology

Basics Highlights Applications Details
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Cooling time reduced by factor 3 — High mechanical properties
WIT — Application

Application

— Automotive clutch pedal

— PA6 + 30% GF
Innovation

— Manufacturing of a security part by WIT

— Compact water installation under the clamping unit
Value

— Reduced scrap rate

— Higher dimensional accuracy

— Shorter cycle time — better cooling effect

— Reduced manufacturing costs — no water
consumption

35
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Hollow frame — high stiffness
WIT-Application

Application
— Automotive window frame
- PP
Innovation
— Pressure flushing process
Value

— Cycle time reduced by factor 2 in comparison with
Standard-WIT

— Reduced manufacturing costs
— Higher strength properties

Basics Highlights

Applications

Details

Contact

36



Excellent chemical resistance — by Multinject and WIT
WIT Application

Application
— Fluid-feeding tube
— PA66+30%GF, PP+20%GF
Innovation
— Manufacturing of a 2-component tube with WIT
— Excellent chemical resistance
Value
— Reduced scrap rate
— Higher dimensional accuracy
— Shorter cycle time — better cooling effect

— Reduced manufacturing costs — no water
consumption

37
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High stiffness without metal insert
WIT - Application

Application

Steering wheel with PA6+30%GF

WIT overflow process

Innovation
— Very short cycle time
— No switchover lines
Value

cycle time reduced by factor 2 in comparison with
standard injection molding

Low scrap rate
Better repeatability
KM as system supplier

Basics Highlights
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Picture shows similar application; source: google

BAUER
COMPRESSORI

Grab handle for VW Krauss Maffei

with Bauer gas-assist device
Slovenia
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Applications

Household
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High part stiffness — without any metal insert
GIT — Application

Application

— Lawnmower handle

— ABS

— GIT-overflow

Innovation

— Low weight without any metal insert
Value

— High patrt stiffness

— Short cycle time in comparison with standard injection
molding

— Simple system technology

41
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Cycle time reduced by factor 3 — high mechanical properties

GIT — Application

Application

— Handle of a handicraft machine

— PA66 + 30% GF

— Standard gas injection process
Innovation

— Multi-component with hollow area
Value

— Short cycle time in comparison to standard injection
molding

— Simple system technology
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High part stiffness for power machines

WIT - Application

Application

— Sawing machine handle with PA6+30%
WIT with Overflow process
Innovation

Extreme low cycle time

Product-optimized part design
Value

— Cycle time reduction

Easy to clean round part cross-section
— Simple system technology

Basics
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High part stiffness — without any metal insert
GIT — Application

Application

— Refrigerator plate

- PP

— GIT-overflow process
Innovation

— Glass insert in a GIT-frame
Value

— High patrt stiffness

— Short cycle time in comparison to standard injection
molding

— Simple system technology

44
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Application
Packaging
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Hollow handle frame - Hollow around the part
GIT — Application

Application

— Bottle case

— HDPE

— GID-core-pull process
Innovation

— The second bottle case in the market
Value

— High mechanical properties

— Better part handling

— Low cycle time

— Simple system technology

Basics Highlights Applications Details Contact



Carrier handle with GIT — Easy to clean
GIT — Application

Application

— Bottle case

— HDPE

— GIT core-pull process
Innovation

— The first bottle case in GIT in the packaging market
(1991)

Value
— Better part handling

— Low cycle time in comparison with standard injection
molding

— Simple system technology

Krauss Maffei Pioneering Plastics
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Krauss Maffei

Bottle crate Krauss Maffei
650-8100GX - GID
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Automotive e Electronics e Packaging e e Others e References e Outlook

Medical
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Automotive e Electronics e Packaging e Medical e References e Outlook

Others
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Thick wall handle — high bonding strength
GIT — Application

Application

— Furniture handle

— ABS

— Standard gas injection
Innovation

— Round handle area with GIT technology
Value

— Low cycle time in comparison with standard injection

molding
— Simple system technology
— No inserts

Basics Highlights Applications
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Dick wall handle — high bonding strength

GIT — Application

Application

— Furniture handle

— ABS

— Standard gas injection
Innovation

— Thick wall handle without metal insert
Value

— Low assembling complexity

— Short cycle time
(in comparison with standard injection molding)

— Simple system technology
— No inserts

— Easytorecycle

Basics Highlights
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Increase of part stability — without any metal insert

GIT — Application

Application

— Chair armrest

- PA

— Standard gas injection

Innovation

— Higher strength property with GIT (1991)
Value

— Low assembling complexity

— Short cycle time
(in comparison with standard injection molding)

— Simple system technology

Basics Highlights
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Design suitable for children — High mechanical properties
GIT or WIT— Application

Application

— Child seat

- PP

— Standard gas injection process
Innovation

— One of the first GIT-parts in the market (1990)
Value

— Design suitable for children

— Closed outer skin for better cleaning

— Low cycle time
(in comparison with standard injection)

— High patrt stiffness
— Low cost production

Krauss Maffei Pioneering Plastics 54




Water — the key to lower cycle times
WIT - Application

Application

— Refrigerator handle with PA6+30%GF
WIT -Standard

Innovation

— Very low cycle time

— No visible switch-over lines
Value

— High cycle time reduction

— Low scrap rate

— Higher repeatability

— Simple system technology

Krauss Maffei Pioneering Plastics 55




Water — the key to cycle time reduction

WIT - Application

Application

— Handle for Thermomix
with PA6+30%GF
WIT with over-flow process

Innovation

— Very low cooling time

— No visible switch-over lines
Value

— Very high cycle time reduction

— High repeatability

— Low scrap rate

— Simple system technology

Basics
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Hollow parts with very low cycle times

WIT - Application

Application

Child seat
PP
Standard-WIT-process

Innovation
— One of the first GIT-parts in the market (1990)

GIT interface for all KM IMM

Value

Design suitable for children

Closed outer skin for better cleaning
Very low cycle time

High part stiffness

KraussMaffei as system supplier

Basics

Highlights

Applications

Details

Contact

57



Source: http://bauer-kompressoren.de/
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Krauss Maffei
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Detalls
Fluid equipment

Krauss Maffei Pioneering Plastics



Integrated Version with electric valves
Essentials of KraussMaffei GIT & WIT

Controller ‘ Valves Control cabinet

: KraussMaffei

Compressor
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Krauss Maffei

BAUER
COMPRESSORI

P Quality. Our DNA

GAS INJECTION TECHNOLOGY

1) BAUER Proportional Valve-Module for Gas Control unit mounted on
KRAUSSMAFFEI IMM

» Built as modular construction, the valve-module can be mounted

separately on the IMM.

SOURCE OF
NITROGEN:
nitrogen bottles
Liquid tank or
nitrogen generator

UDA-HP Nitrogen Proportional Injiection Molding Machine
Compressor unit Valve- Module (2V)
(up to 420 bar)

Pioneering Plastics

Basics Highlights Applications Details Contact

62



The proportional valve module (1)

BAUER
COMPRESSORI

I Quality. Our DNA

— 2-/4-/8-fold possible (more on request)
— Maximum inlet pressure: 420bar

— Range of valve control: 5-400bar

— Precision: +/- Sbar

Valve-module (2V)

Krauss Maffei Pioneering Plastics 63
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The proportional valve module (2)

Equipment BAUER
COMPRESSORI

I Quality. Our DNA

— Proportional valve (1)

— Quick coupling
— For the gas supply (high pressure gas) (2.1)
— To the injector (2.2+2.3)

— Vent tap (3)

— Pressure gauge (4)

— Pressure sensor
— on the gas supply inlet (5.1)

— on each working gas outlet (5.2+5.3) to the injectors
for monitoring and control with the MC6-control of
KraussMaffei

— Silencer (6)

— 2 Integrated filter 25um per valve to protect the valve
from inpurities from the gas supply

Valve-module (2V)

Krauss Maffei Pioneering Plastics 64
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Control cabinet

BAUER
COMPRESSORI

8 Quality. Our DNA

— Control of the valve with a numeric closed loop. — Size depends on amount of valves

— Communication with Injection moulding machine by O-
10V

— USB port used for program and update of the PLC

120

(0]074

0.S

PLC I/0 Fuses

Krauss Maffei Pioneering Plastics 65
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Assembly of 8 injectors on a 1000MX
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GAS INJECTION TECHNOLOGY

COMPRESSORI
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Multinject
Technology Management Multinject — Contact

Andreas Handschke
Technology Manager Multinject /
SpinForm / TwinForm

Krauss Maffei Technologies GmbH
Krauss-Maffei-Strasse 2
80997 Munich

Germany
Phone +49 (0)89 8899 — 4322
Fax +49 (0)89 8899 — 4163

andreas.handschke@kraussmaffei.com
www.kraussmaffei.com

Krauss Maffei Pioneering Plastics
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GID & WID — Fluid
assist injection
molding

Hollow parts injected )
Munich 2020 ? a1
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