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About 3M ‘

Sales vear-end 2015

Worldwide $30.274 billion Technol

International $18.225 billion (60% of company’s total) echnology
Employees >

Worldwide 89,446

United States 35,973

International 53,473 Global capabilities
Operations

70 countries around the world o

Product sales in 200 countries 'o

Products Manufacturing

More than 55,000, one-third of sales from products
created within the past five years

Science.
Applied to Life.™

R&D and related expenditures
For 2015 $1.763 billion
Total for past five years  $7.482 billion
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Automotive Division

Exterior Chassis
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46 Technology Platforms Used
To Solve Our Customer Lightweighting Needs

Technologies most frequently linked to
3M Enabling Lightweight
Solutions
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3M'’s Enabling Lightweight Solutions

Per car of 1500kg w/12% Plastic Parts

Roof Panel Stiffener Tape Seal on
Glass Bubblos in Plas Safety Film for LW Sunroof Enabling WR: 1kg Door/Body
ass Bubbles in Flastic Enabling WR: 5-10 k WR: 2-4 k
parts J ? \ : °

WR: 5-10 kg J
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Friction Shims
Enabling WR: 10-15 kg
(downsizing of engine)

Glass Bubbles in Underbody &
“”’ 0t IS Internal Mass Coating
’ ‘ WR: 1.5 kg

(Structural) Bonding Solutions

(Enabling WR: 50 - 140 kg)
Damping Solutions - ]
Enabling WR: 12 kg

Thinsulate Acoustic Solutions
WR: 1.5 kg
(50% vs. Shoddy)

Matrix Resin
HB ¥ Enabling WR: 3 kg

Total Potential Weight Reduction: 91-179 kg
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For Vehicle Refinement............
Lighter structures = more NVH required

3M™ Thinsulate™ Acoustic Thinsulate™ Acoustic

Insulation 7 :
w Insulation offers more
Non woven acoustic absorber 2 . .
: 0 acoustic absorption
2 ' ight than
Advantages..... -%3 per unit xve g ttha
» Easily compressed to fill cavities g ) many ot e.r
* Suitable for wet environments g /\\ technologles
) Lightweight {]4{][} 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
> 50%-75% weight efficiency compared Centre Frequencies
to alternative absorbers === 3M" Thinsulate™ TC Sample === Polyester Sample
t
1
G |
J
¥ Wheel .
Arch Pillar

Roof Liner
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For Plastic Moulding Mass Reduction...
3M™ Glass Bubbles

Low density filler in thermoplastics, thermosets, bulk or sheet

, y .
. 0 | Alumina trinydrate (ATH) 242
molded composites, coatings and structural foams and / A e
) Ty Barium sulphate 45
elastomers. i bt 2
] . . Clay 18-286
Approx. 80% lighter compared to mineral fillers - T 2
round or flake glass £
10-15% cycle time reduction in injection molding T e
Quartz flour 285
SMC Class A approval at several OEMs - 4 SR s
. ,i S ""';' % } Titanium dioxide a7
Less shrinkage and warpage ! woasone
. . . . Other Additives IM™ Glass Bubbles s | e
No investment in new equipment required (e.g. CaCOy, Talc, etc.) T e

Glass bubble volume is considerably different when compared
to an equal weight of higher density mineral fillers.

Up to 30% mass reduction,

Vehicle — Porsche 991GT3RS
Application — Rear Apron
Material — Polyurethane
Weight saving — 23% (thickness
increased slightly) 0.90 density,
reduced from 1.26,
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For Multi-Materials Joining.....

3M™ Taped Seal on
Door/Body

Double sided tape with excellent adhesion to
demanding lacquers and plastic parts, 100% seal

Used on door or body seal of cars

Weight reduction compared to conventional (metal)
fastening systems- casting/extrusion changes incl.

Improved NVH against clipped systems

Reduced risk of corrosion

Up to 4 kg/car

Fully
‘=4 automated
i process
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3M™ Acrylic Foam Tape

Viscoelastic PSA tape with excellent adhesion to
demanding lacquers and polymers.

Use on exterior trim and internal plastic mouldings
Weight reduction compared to mechanical fixings
Handle high CTE differences- 3X thickness of tape

Enabled the addition of electronics into thinner wall
bumpers for example- no read-through

Enabling technology to allow the use of (dissimilar)
lightweight materials

Headlamp
Parking cleaning
Sensors systems

3M™ Structural Tapes

1K Epoxy adhesive in tape form

Structural bonding of (dissimilar)
materials / composites

Easy application - no special equipment required
Manual or automated application
Constant process and quality

Corrosion prevention

Enabling technology to allow the use of (dissimilar)
lightweight materials

Van door
bracket




3M Product Portfolio for Multi Material Joining

W™ Automitive Stuctural Adhesive Film SAF GG Red 0.45/0.40mm RallTia-Cut after baka
stuciralepes o ) L i

23 | Structural

Application CYC I e TI m eS/ BondLine/  Modulus /

ickness. gation
Core Structurd _ N|O Read-Th Péu gﬂ
Fast Dejig
Low Expansion
Tough Epoxies -
Closuraz Tough Acrylic o

formance

Adhesion & Min. ‘/ Low Odour [
.. ourface Prep

I
b "I'..l M

- E-Coat ‘( Hybrid Structures
(ng&l:‘l’hlflpa tl b I I'n.r'“ahlw 1:5- / US-: ::;QPLO n ’F1 / Race Eu*weunq / -

WA amrsructural

IM™ Pal WA on siructural
Sealant
3™ Palyursthane Adhe: um WA 0 i) an siructural
IN™ Polyurmthane Adhasiva 5 31 0ml/G00mUBulk | Carfridge/SachetTrum WA 0.005 0,02 | Non structural
IM™ Palyurathana Adhasiva Sealant 500 BlackAVhita'Grey | 310ml/B00mIBUlk | Carridge/SachetDrum WA 00050002 | Nan sructural
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Multi-Material Joining- Difficult to Bond Surfaces

Increased lightweighting can mean increased use of difficult to bond materials

EXAMPLE 1- bonding Low Surface Energy materials eg thermoplastics, — 3M™ Scotch-Weld™
. . . Structural Adhesives &
Light hearted example InCIUdlng oleflns SAT’s
Adhering a 3d printed

Epoxy, Acrylic, Urethane

PU to a “non-stick”
surface with an LSE
bonder, no pre treating

EXAMPLE 2 - a dry lubricated Aluminium surface in BIW, 3M™ Scotch-Weld™ PUR

- '-4.:' i
induction curable adhesive, ecoat compatible, Iﬂ %‘ﬁm 3M™ Adhesive Sealants

,\& Polyurethane and Hybrids

3M™ Hot Melt Adhesives

with no surface preparation.

Acrylic Foam Tapes
3M™ AFTs

3M™ Contact and Spray Adhesives

3M™ Reclosable Fasteners

3M™ Pressure-Sensitive Adhesives  Dual Lock™ and Hook and Loop
3M™ Adhesive Transfer Tapes,
3M™ Double-Coated Tapes
It is important that full assessments are
3M made of any application, materials differ.
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Multi-Material Joining — Durability/Fatigue

Quasi-static overlap shear tests tell you about

initial strength alone

3mm CFR 13mm overlap bond strength Before Fatigue Testing

30

25 ]:

ka2
(=]
—

OLS MPa

10 —

Acrylic 1 PU1

These and the other test results you see where
carried out in the UK adhesives & tapes lab
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Epoxy 1

cycles to failure

But what about long term performance?

Fatigue tests hot wet conditions; (50°C, 95%RH), 1kN

Millions

(3MPa) on 3mm CFR,
acrylic1 | acrylic2 PU1 Epoxy 1
10605 112325 6378 22313312
19812 76735 26332 | 22313445
2279906 | 22315517

I 9253 122463

22 million cycles
3M DP490

13,223 | 103,841 | 770,872 [22,314,091]
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Load in N against # of cycles to failure, 7240 on Stainless Steel. thickness 1.51mm, bondline
0.16mm); overlap 13mm tested to ASTM D3166 2005 (3 samples per condition)
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Multi-Material Joining — Solving Read Through Effects

Read through on composites and thinner structures can have multiple causes

Example solution : Use of a BM™ Acrylic Foam  Read-through lab assessment CFRP.......
Tape in by itself or in combination with an

adhesive ..
Customer read-through solved..... Combination
of adhesive selection and surface preparation
method

Simpler,  \e— ,

Smarter,

Stronger.

=
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Multi-Material Joining - Cycle Time Optimisation

Techniques for quick dejig/fast cycle times........
Use a combination superfast Induction cure for initial lock- Combination Weld- Bond or
adhesive or PSA tape with up Riv-bond
another adhesive i Weld-Bonded Fatigue
he - Samples;
. — L - No failures >32 MM cycles
f o at 1kN; 50°C; 98% RH,
[ L Tn’/z@x "'.1 {') | Information and 10Hz
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Extension (mm)

of EFD Induction, Both welded and bonded samples failed at

} Wolverhampton less than 2.5million cycles
UK
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3M'’s Enabling Lightweight Solutions

Per car of 1500kg w/12% Plastic Parts

Roof Panel Stiffener Tape Seal on
Glass Bubblos in Plas Safety Film for LW Sunroof Enabling WR: 1kg Door/Body
ass Bubbles in Flastic Enabling WR: 5-10 k WR: 2-4 k
parts J ? \ : °

WR: 5-10 kg J
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Friction Shims
Enabling WR: 10-15 kg
(downsizing of engine)

Glass Bubbles in Underbody &
“”’ 0t IS Internal Mass Coating
’ ‘ WR: 1.5 kg

(Structural) Bonding Solutions

(Enabling WR: 50 - 140 kg)
Damping Solutions - ]
Enabling WR: 12 kg

Thinsulate Acoustic Solutions
WR: 1.5 kg
(50% vs. Shoddy)

Matrix Resin
HB ¥ Enabling WR: 3 kg

Total Potential Weight Reduction: 91-179 kg
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Thank you...

Edwin Eve ceng MIET MIMechE
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