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Multibase Innovation Evolution Through Its Owners

!z 1980
ﬂ PATUR&E Multibase formed: 50/50 joint venture

Paturle (steel) & Omya (fillers)

1988

Manufacturing expansion
Copley USA

1996
Manufacturing expansion
Daman, India

2002

Acquisition by Dow Corning
& introduction of siloxanes

------------------------------- 2010

Manufacturing expansion
Zhangjiagang, China

Integration in Dow

— SILICONE MB

TPE (SEBS or POE-based)
—TPSIV
— REST OF MULTIBASE
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Key Locations
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Market Trends and Needs

B Evolution of automotive industry delivers more quiet cars
B Car interiors become a haven for relaxation and entertainment

B [ndustry strives to reduce noise, vibration and harshness

Need for a flexible
and cost-effective

'\{\\l\’\\J ‘ solution
@ 6@(\6 Electric
Vehicl
ﬁ\‘ .Hybrids S
‘Gas
.Diesel
Vehicles
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What is Squeaking Noise?

Noise generation
Moveme

B Squeaking noise depends on several factors through complex interactions:

« Surface energy
« Surface roughness
« Surface hardness

B How to measure it: ASTM 230-206

RPN

1-3 Non-squeaking material pair
4-5 Risk of squeaking long-term
6-10 Audible squeaking development
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Existing Solutions for Noise Vibration Harshness (NVH)

Ani-friction coating
External lubricants

f A

Very stable anti-squeaking properties
No impact on mechanical properties

Post treatment
Time and capital intense
Low flexibility
Sensitive to cracks (coating)
Washes out upon usage (lub)
VOCs (lub)

Felt Application

R

Very stable anti-squeaking properties
No impact on mechanical properties

Post treatment
Time and capital intense
Low flexibility

Ready to use ABS-lik

f

Very stable anti-squeaking properties
No post-treatment
Drop-in solution

Binding to fixed formulations
No formulation flexiblity

Very stable anti-squeaking properties
Long-term stability
Flexible formulation to meet specific needs
No post-treatment

Formulation
Good dispersion needed
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New DOW CORNING™ HMB-1903: Features and Benefits

Anti-squeak silicone additives potentially suitable for automotive, transportation,
consumer, construction and appliance applications

B Anti-squeaking (RPN < 3, ASTM 230-206) B Easy flowing pellets

B Efficient replacement of traditional anti- B For compounding and injection molding

squeaking coatings, external greases and felt g Free-up design capabilities

B Improved production flexibility B Reduce total cost of ownership

B Improved wear resistance B Good surface finishing

B Permanent B Most suitable for PC/ABS blends

P DOW CORNING ™HMB-1903 Masterbatch

Physical form Pellets

Extrusion (recommended) — typical styrenic screw profile

Process Injection molding direct dilution — recommended with good
counter-pressure or mixing head

Recommended usage

3-5 wt%
level
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Formulations & Benchmarking - Compounding

Dow Corning™HMB-1903 Masterbatch 4 wt% compounded
Anti-squeaking coating 5min 50° C drying - 20microns*
PDMS oil** 2wt% compounded

*Plates were first cleaned with L-13 and then sprayed with UV anti-friction coating with a thickness of 20 um. Plates were
put in oven for 5 minutes at 50° C. This water-based coating contains 42% of PTFE. This coating is an anti-noise, anti-
friction coating for automotive industry (interior application) that can be sprayed or brushed.

**1000 cst PDMS ol

PC/ABS + Dow Corning™ HMB-1903 PDMS oil

Vacuum

235
rpm

mmmmmmm
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Anti-squeaking Measurements Set-up

Movement

Squeak testing High load/high
conditions speed long term

Contact area (12,5cm?)
2.5x5cm
Modified Load Speed (mm/s) 4
PC/ABS Load (N) 40
Cycle 4050
Length (mm) 5
Non modified temperature 23°C (+-2°C)
PC/ABS RH 50% (+-5%)
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New DOW CORNING™ HMB-1903: Anti-squeaking Performances

Anti-
DOW CORNING™ squeaking
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New DOW CORNING™ HMB-1903: Anti-squeaking Performances

RPN IMPULSE (counts)
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New DOW CORNING™ HMB-1903: Anti-squeaking Performances

RPN Evolution
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Addition of DOW CORNING™ HMB-1903 Masterbatch delivers anti-squeaking
performances close to that of best-in-class coating solution.

13
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RPN

New DOW CORNING™ HMB-1903 Shows Good Aging Performances

Aging conditions: hot air / 60°C / 1500hrs
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Anti-squeak coating aged
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New DOW CORNING™ HMB-1903 Masterbatch delivers stable RPN<3
performances upon aging, comparable to anti-squeak coating.
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Squeak Evolution With Time — Direct Press Dilution
Injection Molding Parameters

Value Unit
PC/ABS Maximum Moisture Content 0.02 %
+ HMB-1903 (dry blend) Melt Temperature 260 °C
Ejector  Nozzle Temperature 270 °C
/%; b G pins Front - Zone 3 Temperature 270 °C
v Middle - Zone 2 Temperature 270 °C
) Rear - Zone 1 Temperature 270 °C
RPN evolution vs cycles
500 Mold Temperature 80 °C
' Counter Pressure 250 bars
7.00 S
6.00 o
c
5.00 Q
5 4.00 E Dilution at press
o No noise @
3.00 o)
________________________________ c Compounding
2.00 <
1.00 W
0.00

405 810 1215 1620 2025 2430 2835 3240 3645 4050
Number of Cycles

Good mixing during direct press dilution delivers performance close to that of
compounding

& Increased flexibility toward part manufacturer
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New DOW CORNING™ HMB-1903 Improves Surface Wear

PC/ABS DOW CORNING™ HMB-1903
Masterbatch (4wt%)

> <«—
Displacement length U
<«—

Strong wear No wear

DOW CORNING™ HMB-1903 Masterbatch dramatically improves abrasion
resistance with almost no visible wear after 4050 squeak test cycles.
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New DOW CORNING™ HMB-1903 Maintains Impact Performance

IZOD notched impact -30°C (kJ/m2)
35

30
25
20
15

10

a1

Ref Dow Corning ™ HMB-1903 PDMS
Masterbatch

DOW CORNING™ HMB-1903 Masterbatch helps to maintain critical low
temperature impact performances.
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Conclusion
New patent-pending DOW CORNING™ HMB-1903 Masterbatch features in
ABS and ABS blends:

B Excellent anti-squeaking performances following ASTM230-206
B Excellent anti-squeaking performances upon hot air aging
W Maintains critical low temperature impact performances

B Cost-efficient replacement to less flexible solutions (e.g. coatings,
external greases, felt or ready-to-use chemically modified PC/ABS)

W For compounding or direct press-dilution
B Improved wear resistance
B Offers new design flexibility
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DuPont Transportation & Advanced Polymers (T&AP), a DowDuPont Specialty Products Division business,
delivers a broad range of technology-based products and solutions to the transportation, electronics, industrial and
consumer markets. T&AP partners with customers to drive innovation by utilizing its expertise and knowledge in
polymer and materials science. T&AP works with customers throughout the value chain to enable material systems
solutions for demanding applications and environments. For additional information, visit plastics.dupont.com.
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