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Appendix A Competition
and design direction

The following sheets come from a presentation of Indes.
They give an overview of th current competitors. An
overview of data like consumer prices and weights is given

on page 8. An inspiration sheet for the design direction can
also be found there.




Competitors: Pro User Diamant

= 18 kg
= 399 euro (329)
= Upto 60 kg

= Tilting mechanism
= Slightly more compact
(70x50x22)

= Best buy consumentenbond

J CREATING PRODUCTS PEOPLE RELY ON confidential 9

Competitors: Spinder Tour / Cross

= 11,9 (alu)/ 13 kg (steel)
= 349/289 euro

s =
" UptoS0kg 2R
- , o |

= No tilting mechanism \‘ﬂ.‘) i

|
F
I
L
l "

= Not foldable 96x50x32 cm 7 L
= Might be too short

TOUR CROSS

;
|

3D aanzicht - 3D view _ .
Bovenzijde - Topside

Een superlichte Stoere drager met extra
fietsendrager, speciaal brede wielgoten speciaal
wvoor de tourfietsers. voor MTE's en ATB's
-
N
¢
é—

- Click & Go snelkoppeling - Click & Go snelkoppeling
- Geschikt voor E-Bikes - Geschikt voor E-Bikes
- Gewicht: 11,8 kilogram - Gewicht: 13 kilagram

e L

Onze online & offline prijs @

3D aanzicht - 3D view

J CREATING PRODUCTS PEOPLE RELY ON confidential 10




Competitors: Spinder Urban

= 12,4 Kkg

URBAN

Ingeklapt de kleinste

= 459,' euro (459) fietsendrager ter wereld

Handig voor cityhoppers!

= Up to 50kg

L]
= Tilting mechanism
= Compact pm—t—

75x51x17 cm

- Click & Go snekoppeling

Ity

. Onze online & offline prijs

| CREATING PRODUCTS PEOPLE RELY ON

€459,00

Bovenzijde - Topside

confidential 11

Competitors: Westfalia Portilo

= 17.5kg
= 425 (385) euro
= Up to 60kg

= Tilting mechanism
= 69x58x22,5 cm

J CREATING PRODUCTS PEOPLE RELY ON
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Competitors: Uebler X21 Nano

= 12,3kg
= 499 (471) euro
= Up to 60kg

= Tilting mechanism
= 65x58x30 cm

| CREATING PRODUCTS PEOPLE RELY ON confidential 13

Competitors: MFT ES Compact

= 13 kg /399 euro DAS HECKTRAGESYSTEM EURQ-SELECT COMPACT
= Up to 60kg
JULY 2012 AVAILABLE
= Tilting mechanism :
= 66x61x26 %
= LED light Poneurslc mmion 207

Tow hook fixation like MN!

1oedWwo9-sa
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Competitors: MFT ES Compact

J CREATING PRODUCTS PEOPLE RELY ON confidential 15

Competitors: Non Foldable

=  MFT EuroSelect XT
16kg, 450 euro
up to 82,5kg
SMD-LED

= Atera Strada Evo2
=  Thule 16.3 kg, 459 euro

20 kg, 559 euro up to 60 kg,
up to 60 kg No LED
LED

J CREATING PRODUCTS PEOPLE RELY ON confidential 16




Competitor overview

M3 ProUser | Spinder | Spinder | Spinder | Westf. | Uebler | MFT

Verto | Diamant Tour Cross Urban Portilo X21 ES
Weight (kg) 16 18 13 11.6 124 17.5 12,3 13
List price (€) 379,- 399,- 349,- 289,- 459,- 429,- 499,- 429,-
Web price (€) | 359,- 329,- 329,- 269,- 459,- 389,- 471,- 399,-
Up to (kg) 80 60 50 50 50 60 60 60
Tilting No Yes Yes Yes Yes Yes Yes Yes
Compact 76x53 70x50 Non Non 75x51 67x60 | 65x58 | 66x61
(cm) x22 x22 folding | folding x17 x27 x30 x26
(liter) (88,6) | (77,0 (65,0) | (108,5) | (113.1) | (104.6)
J CREATING PRODUCTS PEOPLE RELY ON confidential 17

Style guide

| CONSCIOUS COMMUTERS
Counsciousness, Efficiency,
Technology, Status

.

£

ol
AY
Y
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Appendix B
Material properties

Indes and Cato have selected a nylon glassfibre composite
for the bike carrier. The following datasheets were provided.
The mechanical properties on page 10 and 11 are used.
Some properties are missing, these properties like the
density are then taken from page 12. This is the same
material but does not have the right weave. Therefore the
strength cannot be used but the weights and density can.




BON D
Materials designed to improve

TEPEX® dynalite Glas/PA-RG600(x)/47%:

Symbol Einheit |Bezeichnung Wert Prifnorm

E; [GPa] |E-Modul in Kettrichtung 23,65 DIN EN ISO 527-4
E, [GPa] |E-Modul in Schussrichtung 23,43 DIN EN ISO 527-4
Es [GPa] |E-Modul in Dickenrichtung 5,4° -

G2 [GPa] | Schubmodul k/s 3,1 DIN EN ISO 14129
Gus [GPa] | Schubmodul k/z 2,1° -

Gos [GPa] |Schubmodul s/z 2,1° -

Vio [-] Querkontraktionszahl k/s 0,16 DIN EN I1SO 527-4
Vi3 [-] Querkontraktionszahl k/z el -

Va3 [-1 Querkontraktionszahl s/z *x -

R*, [MPa] | Zugfestigkeit in Kettrichtung 472 DIN EN ISO 527-4
RY [MPa] | Druckfestigkeit in Kettrichtung 250*** DIN 65380

R%, [MPa] |Zugfestigkeit in Schussrichtung 425 DIN EN ISO 527-4
R% [MPa] | Druckfestigkeit in Schussrichtung 280*** DIN 65380

R’3 [MPa] | Zugfestigkeit in Dickenrichtung 63° -

R% [MPa] | Druckfestigkeit in Dickenrichtung 63° -

Rip [MPa] | Scherfestigkeit k/s 91 DIN EN ISO 14129
Ris [MPa] |Scherfestigkeit k/z 47" -

Ras [MPa] |Scherfestigkeit s/z 47° -

1 = Kettrichtung (k); 2 = Schussrichtung (s); 3 = Dickenrichtung (2)

*** = Diese Werte sind extrem schwer experimentell zu ermitteln, da Knickgefahr wahrend
der Versuche. Reale Werte mussen deutlich hoher sein.

& berechnet mit: . .2 .
£ _E . (L+085-¢ ) e~ En
-
Ef
b herechnet mit: G _G 1+06-4/o
13 m (1_(p)],25+q).%
Gf
“berechnet mit: . _ 1+06-/¢

23 = Pm’ G
—)® Zm.
o]
¢ berechnet mit: RZ =R’ ~{1+((p—\/6)-(1— H
" Ef,quer
* berechnet mit: pd _ e [1+ (Q—\/E){l— E., ]:l
fberechnet mit: Ry = Rrsn ,|:1+ ((P— \/6)(1_6”1}

9 berechnet mit: R,, =R: - {“ (1_H

** ergibt sich aus Schubmodul und E-Modul
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Materials designed to improve

Glass PA
E,
E-Modul in 73.000 3000
Hauptrichtung (nicht erforderlich) (nicht erforderlich)
[N/mm?]
E,
E-Modul quer zur 73.000 3000
Hauptrichtung
[N/mm?]
G
735
Schubmodul 30.000 (4=0,36)
[N/mm?] ’
Hi2
Querkontraktion 0,22 0,36
[-]
Ry’
Zl_Jgfesti_gkeit in 80
Dickenrichtung
[N/mm?]
R’
Druckfestigkeit in 80
Dickenrichtung
[N/mm?]
S
R S 60
Scherfestigkeit

Die obigen Angaben gelten fir einen Faservolumenanteil von 47%. Fir andere Glasgehalte
schlagen wir ein Hoch- bzw. Runterrechnen mit folgenden Gleichungen vor:

Module:

E’G:X'¢Glas'E G +(1_¢Glas)'E’GMatrix

' Faser

Festigkeiten:

R=x- Dglas * RFaser
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TEPEX®

motion

superior in

Material Data Sheet

TEPEX® dynalite 102-RGUD600(x)/47%
Roving Glass — PA 6 Consolidated Composite Laminate

Property Method 1SO Units Longitudinal Transverse
Reinforcement Fibres roving glass
Fabric twill
Area weight g/m? 600
~ Yarn tex 1200 1200
Weight rate % 80 20
R
3
g Polymer Polymer PA 6
Laminate Density g/cm? 1,8
Fibre content % vol. 47
Thickness per layer mm 0,5
Tensile Modulus 527-4/5 GPa 30,1 12,0
Strength 527-4/5 MPa 605 125
~ Elongation 527-4/5 % 2,1 1,5
8 Poisson’s ratio 527-4/5 - -
N
R
E Flexural Modulus 178 GPa 26,5 11,0
Q Ultimate stress* 178 MPa 840 175
Charpy impact strength 23°C 179/1eU kJ/m? - -
unnotched -30°C ki/m? - -
Melting Temperature per DSC 3146 “(C 220
Glass transition temperature per DSC 3146 °C 60
Heat deflection temperature 1,80 MPa 75-1/2 °C 215
Coefficient of thermal expansion -30°C to 23°C ASTM E831 E-6 1/K - -
23°C to 80°C - -
Relative temperature index 20.000 h IEC 216/1 °C 120

* 3-Point loading, span-to-depth ratio 16 to 1
These values are for this specific composition only, the characteristics of composites depend on the reinforcement level and the fibre orienta-
tion. Non-standard thickness may also alter some or all of these properties. The data listed here fall within the normal range of product
properties, but they should not be used to establish specification limits nor used alone as basis of design.

This information corresponds to our current knowledge on subject. It is offered solely to provide possible suggestions for your own experimentations. It is not intended, however; to substi-
tute for any testing you may need to conduct to determine for yourself the suitability of our products for your particular purposes. This information may be subject to revision as new
knowledge and experience becomes available. Snce we cannot anticipate all variations in actual end-use conditions. Bond-Laminates makes no warranties and assumes no liability in
connection with any use of this information. Nothing in this publication is to be considered as a licence to operate under or a recommendation to infringe any patent right.

Caution: Do not use this product in medical applications involving permanent implantation in human body.

Version: 07-01-2009
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TEPEX"

superior in motion

Processing guidelines for TEPEX® Roving Glass — Polyamide 6

1. Storage/handling
Storage time: unlimited

Moisture content needs to be limited to prevent delamina-
tion due to vaporisation during heating. The material is
provided in sealed packages. In order to prevent moisture
condensation on the cold sheet surface the sealed pack-
ages should be stored in the working area until a
temperature equilibrium is reached. The material should be
processed within 1 hour after opening of the sealing or the
material should be dried prior to processing (overnight,
80°C). The use of dust masks and ventilation whilst cut-
ting, milling, drilling etc. is advised.

2. Heating
Forming temperature: between 240°C and 260°C

Forming temperature depends on the polymer to be used.
In general the TEPEX® sheet should be heated ca. 20°C -
40°C above the melting temperature of the polymer. Heat-
ing cycles should be short to avoid polymer oxidation
(surface colour browning). The preferred heating method is
middle wavelength IR-heating. Best results are obtained
when heating power is controlled as a function of the sheet
temperature. Two sided heating should be applied starting
from a material thickness of 1,0 mm. Contact heating is
feasible but a release film should be applied. This release
film will have to be moulded with the material to prevent
distortion of the fabric during peeling of the release film in
molten laminate status. Heating in a convection oven leads
to excessive oxidation of the surface due to the length of
the heat cycle and is therefore not recommended.

3. Sheet transfer

Sheet transportation.: max. 2-3 sec.

The sheet should be transferred within seconds.

Circulation of cool air in the processing environment re-
duces the sheet temperature considerably and will lead to
a reduction of fabric formability and wrinkles. Manual
transfer is not recommended as it causes fabric distortion
and polymer distribution caused by the sticky resin to
gloves. For obtaining maximum processing stability an
automatic transport of the sheet is recommended.

4. Press forming

Press speed: > 50 mmy/s (1st step)
Closing speed: 5 mmy/s (2nd step)

The recommended closing speed of the press is at least 50
mmy/s and should be reduced to approx. 5 mm/s during the
last part (10 mm) of the forming. Local clamping forces
should be applied to prevent fabric wrinkling during mould-
ing. The clamping forces and arrangements depend on the
fabric type, the material thickness and the complexity of
the part.

5. Cooling

Consolidation pressure: 5 bar - 100 bar
Extraction temperature: < 110°C

The consolidation pressure varies over the surface of a
formed part, depending on part geometry and tool mate-
rial. The tool temperature should both guarantee good
formability/flow and stable product extraction. Aluminium
and steel can be used from 90°C up to 110°C; product
extraction is then possible without any additional cooling
cycle. The consolidation time depends on the material
thickness, the tool temperature and the tool materials.
Recommended for a laminate thickness of 2,0 mm and the
aforementioned conditions is a cooling time of about 30
seconds.

When and where to apply TEPEX® Roving Glass — Polyamide 6

1. General description

Within the TEPEX® composite laminate, Polyamide 6 is a
resin which can be used at temperatures from -30°C up to
120°C constantly. PA 6 is known for its toughness, stiff-
ness, abrasion resistance, heat and chemical resistances.
Roving E-Glass fibres have an excellent impact perform-
ance. This makes the composite material tough and fatigue
resistant while offering excellent mechanical properties.

2. Application Areas

Typical application environments are within automotive
applications, large structural parts, bumper systems, struc-
tural sporting goods applications, helmet shells.

Bond-Laminates GmbH - Am Patbergschen Dorn 11 - D-59929 Brilon - Germany
Phone: +49(0)2961/96628-0 - Fax: +49(0)2961/96628-80 - www.bond-laminates.com - info@bond-laminates.de
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Figure 1
carrier

Figure 2

Original idea of a compact

Possibilities for an extendable wing.
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Appendix C
Compact carrier

The compact carrier (Figure 1) has short
wings that carry the bike and an extendable
piece to keep the front wheels from moving
side to side. The extendable pieces require
hinges or support for rods. These are hard
to difficult to create without a supportive
metal frame. This option should probably
be made out of (lightweight) metal.
Because of the different tyre thickness it is
not so simple to wedge all wheels in place
without a vertical load one the extendable
part. A solution may be found keeping the
extending difficulties in mind, I think this
is not a concept to explore further in this
project.
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Appendix F Rivets

Blind rivets can clamp two pieces of material together.
They are not very often applied on composites. One of the
concerns is that installing the rivets crushes the composite.
In this appendix some calculations are done with data
supplied by the rivet manufacturer to find if and which kind
of blind rivets can be used.
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POP® Soft-Set blind rivets

Dome head
&
Material o,
. Sleev_e_ iy | . ody
Aluminium Al99 -
Melting point 650 — 660 °C
1777 777
21 ,,é,{ ] {——
B wandrel IR NN
Aluminium AlZnMgCu 1.5
gd
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length g Height @ nominal
d [+10 -02 | dg=03 | k02 | dpnom |  Shear Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] (N] (N]
3.2 33 48-6.4 95 6.5 1.0 19 280 370 300 910
6.4-95 12.7 6.5 1.0 19 280 370 300 911
95-127 15.9 6.5 1.0 19 280 370 300 912
4.0 41 32-64 10.2 8.0 1.2 24 460 640 300 920
6.4-95 13.0 8.0 1.2 24 460 640 300 921
95-127 16.4 8.0 1.2 24 460 640 300 922
4.8 49 6.4-95 14.0 9.5 1.4 2.9 650 910 300 930
95-127 16.8 9.5 14 2.9 650 910 300 931
" Minimum based on rivet failure
We reserve the right to amend specifications at any time.
42 TITGEMEYER™ Telephone: +49 (0)541/5822-0 Telefax: +49 (0)541/5822-494  E-Mail: export@titgemeyer.com Tb1398GB(1011)1
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POP® LSR folding leg blind rivets

Dome head

Material

. Sleeve

Steel zinc, passivate

Cu

1 7772
. Mandrel all = <<
. X N EN N N
Steel zinc
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length 0 0 nominal
d |05 dy 03 O nom | Shear Tensile
[mm] [mm] [mm] [mm] [mm] [mm] (N] (N]
4.8 5.0 -64 17.2 95 29 2000 2500 300 870
30-85 19.5 95 29 2000 2500 300 871
" Minimum based on rivet failure
We reserve the right to amend specifications at any time.
44 TITGEMEYER™ Telephone: +49 (0)541/5822-0 Telefax: +49 (0)541/5822-494  E-Mail: export@titgemeyer.com Tb1399GB(1011)1
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POP® LSR folding leg blind rivets

Dome head
A
Material
odm
ady TRl B sicewe
= F Aluminium AlMg 3/3.5
777 ] 775
ol K9 N T . Mandrel
2NN N NN N .
Aluminium alloy
pd | | ﬁ
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length 0 Height 0 nominal
d | +05 dg03 | k=02 dmnom | Shear  Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [N] [N]
4.0 42 -64 175 8.0 12 2.3 700 900 300 840
30-95 213 8.0 12 2.3 700 900 300 841
50-120 25.0 8.0 12 2.3 700 900 300 842
4.8 5.0 -64 17.5 9.5 15 2.7 1000 1400 300 850

30-95 19.8 9.5 15 2.7 1000 1400 300 851
50-12.0 235 9.5 15 2.7 1000 1400 300 852

" Minimum based on rivet failure

Large dome head on request.

We reserve the right to amend specifications at any time.

Tb1399GB(1011)1

TITGEMEYER®™

Telephone: +49 (0)541/5822-0 Telefax: +49 (0)541/5822-494  E-Mail: export@titgemeyer.com
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TIFAS® multigrip blind rivets

Dome head
A
Material
. Sleeve pd
Steel SAE 1006 or equivalent =
zinc, passivate
T T 77,
A4S RS =
B Mandrel LEENNR T SN
Steel SAE 1018/1035 =
zinc, passivate
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length 7 Height g nominal
d [+04-02 | dg=025 | k025 | dynom | Shear Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] IN] [N]
3.2 33-34 1.0-40 9.0 7.2 0.85 2.1 1510 1717 421 021
1.0-9.0 13.0 7.2 0.85 2.1 1510 1717 421 023?
4.0 41-42 14-50 11.0 8.1 1.20 2.7 1962 2355 421028
14-80 14.0 8.1 1.20 2.7 1962 2355 421 032
4.8 49-50 1.0-40 9.0 9.8 1.45 29 4415 3826 421 067
1.0-6.0 11.0 9.8 1.45 29 4415 3826 421 068
1.0-90 14.0 9.8 1.45 29 4415 3826 421 069
3.0-120 17.0 9.8 1.45 29 4415 3826 421 072
6.4 6.7-6.9 189=75 14.5 13.0 3.0 42 6867 4120 -
" Minimum based on rivet failure
2 Long mandrel 50 mm
? The shear strength is affected by the position of the broken mandrel on the shear plane
On request: e Other types
e Nominal size 4.8 mm with large head 14.0 mm
e Nominal size 4.8 mm with extra-large head 15.85 mm. e.g. Part No. 423 067
o (Other surface coatings/proporties
We reserve the right to amend specifications at any time.
68 TITGEMEYER™ Telephone: +49 (0)541/5822-0 Telefax: +49 (0)541/5822-494  E-Mail: export@titgemeyer.com Tb1403GB(1011)1
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TIFAS® multigrip blind rivets

Countersunk head 120°

A
, Material
adm F
ady ’ . Sleeve
= Steel SAE 1006 or equivalent
T 77— zinc, passivate
oo N ooy —
i I R B mandrel
N1 Steel SAE 1018/1035
ad zinc, passivate
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length ) Height 0 nominal
d [+04-02 | dy+025 | kz020 | dpynom Shear® Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] (N] (N]
4.8 49-50 25-6.0 1.0 8.65 13 2.9 4415 3826 421 073
3.0-90 14.0 8.65 1.3 2.9 4415 3826 -
40-12.0 17.0 8.65 1.3 2.9 4415 3826 -
9.0-17.0 22.0 8.65 1.3 2.9 4415 3826 421 071
" Minimum based on rivet failure
? The shear strength is affected by the position of the broken mandrel on the shear plane
On request: e Other types
e (Qther surface coatings/proporties
We reserve the right to amend specifications at any time.
Th1403GB(1011)1 TITGEMEYER™  Telephone: +49 (0)541/5822-0  Telefax: +49 (0)541/5822-494 E-Mail: export@titgemeyer.com 69
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TIFAS® multigrip blind rivets

Dome head
A
Material
odm
. Sleeve ady
Aluminium AlMg 2/2.5 =
B Mandrel ) ?Zé K/Zij _
Steel zinc e
ad
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length g Height @ nominal
d [+04-02 | dy«025 | k=01 | dymom | Shear Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] (N] IN]
3.2 3.3-34 08-48 8.0 6.4 0.95 18 700 1000 421121
40-80 11.0 6.4 0.95 18 700 1000 421 122
4.0 41-42 13-38 7.0 79 1.20 2.2 1100 1700 421134
12-65 10.0 7.9 1.20 2.2 1100 1700 421 130
40-95 12.7 7.9 1.20 2.2 1100 1700 421 132
80-135 17.0 7.9 1.20 2.2 1100 1700 421129
4.8 49-50 16-6.4 10.3 9.8 1.45 28 1500 2300 421141
48-111 15.0 938 1.45 28 1500 2300 429 127
75-120 16.9 938 1.45 28 1500 2300 421 143
9.0-15.0 19.5 9.8 1.45 2.8 1500 2300 421149
12.7-19.8 24.8 98 1.45 2.8 1500 2300 421144
" Minimum based on rivet failure
We reserve the right to amend specifications at any time.
70 TITGEMEYER™ Telephone: +49 (0)541/5822-0 Telefax: +49 (0)541/5822-494  E-Mail: export@titgemeyer.com Tb1403GB(1011)1
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TIFAS® multigrip blind rivets

Large dome head

a
Material
gdm
adg - - B siceve
‘ ~ Aluminium AlMg 2/2.5
I ~ .
m¢ A e B mandrel
oo N N — .
s i i Steel zinc
ad
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length 9 Height i nominal
d [+04-02 | dy=03 | k015 | dpnom Shear Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [N] [N]

4.0 41-42 32-79 111 1.0 15 2.2 1100 1700 423 132
4.8 49-51 16-6.4 10.0 16.0 18 2.8 1500 2300 423 150
6.4-12.7 16.0 16.0 18 2.8 1500 2300 423 152

12.0-20.0 24.8 16.0 18 2.8 1500 2300 423 154

' Minimum based on rivet failure
Nominal size 4.0 mm with stainless steel mandrel e.g. Part No. 423 232 on request.
We reserve the right to amend specifications at any time.
Th1403GB(1011)1 TITGEMEYER™  Telephone: +49 (0)541/5822-0 Telefax: +49 (0)541/5822-494  E-Mail: export@titgemeyer.com 71
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TIFAS® multigrip blind rivets

Countersunk head 120°
a
Material
adm
. Sleeve ady
Aluminium AlMg 2/2.5 =
1.7 Ta—r
B Mandrel 2SSy 5N L
Steel zinc ST
ad
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length g Height [/ nominal
d l+04-02 | dg«015 | k<01 | dnom Shear Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] IN] (N]
4.8 49-50 32-79 12.1 8.8 1.35 2.8 1500 2300 422 140
6.4-12.7 16.9 8.8 1.35 2.8 1500 2300 422 142
" Minimum based on rivet failure
We reserve the right to amend specifications at any time.
Th1403GB(1011)1
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TIFAS® multigrip blind rivets

Dome head
A
Material
odm

gd . Sleeve

= Aluminium AlMg 2/2.5
N IOAC I Mandrel
18 \‘_‘riiﬁ - Stainless steel AIS| 434
N 1.4113
ad
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length 9 Height 0 nominal
d [+04-02 | dy=025 | k=01 | dpnom Shear Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [N] [N]

3.2 33-34 08-48 8.0 6.4 0.95 18 700 1000 421 221
4.0 41-42 13-6.3 9.5 79 1.20 2.2 1100 1700 421 230
45-85 12.7 79 1.20 2.2 1100 1700 421 232
6.4-13.0 16.9 79 1.20 2.2 1100 1700 421 233
4.8 49-50 16-6.3 10.3 9.8 1.45 2.8 1500 2300 421 243
48-111 15.1 9.8 1.45 2.8 1500 2300 421 244

" Minimum based on rivet failure

We reserve the right to amend specifications at any time.
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TIFAS® multigrip blind rivets

Dome head
Material

Sleeve

Stainless steel AlSI 304

Mandrel

Stainless steel AlSI 434

B}

AN

VAN

AN
|

Rost
fre
Nominal Hole-g Grip range Sleeve Head Mandrel Strength’ Part No.
size-g S length g Height [/ nominal
d l+04-02 | dy+025 | k=025 | dppnom Shear Tensile
[mm] [mm] [mm] [mm] [mm] [mm] [mm] (N] ‘ (N]
4.8 49-50 15-6.0 10.3 9.8 1.85 34 6475 5003 421 741
2.5-1.5 12.7 9.8 1.85 34 6475 5003 421 742
" Minimum based on rivet failure
Other types on request.
We reserve the right to amend specifications at any time.
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TEPEX® dynalite Glas/PA-RG600(X)/47%:

BO N D
Materials designed to improve

Symbol Einheit |Bezeichnung Wert Prufnorm

Es [GPa] |E-Modul in Kettrichtung 23,65 DIN EN ISO 527-4
E, [GPa] |E-Modul in Schussrichtung 23,43 DIN EN ISO 527-4
Es [GPa] |E-Modul in Dickenrichtung 5,4° -

G2 [GPa] |Schubmodul k/s 3,1 DIN EN I1SO 14129
Gis [GPa] | Schubmodul k/z 2,1° -

Gos [GPa] | Schubmodul s/z 2,1° -

Vio [-1 Querkontraktionszahl k/s 0,16 DIN EN ISO 527-4
Vi3 [-] Querkontraktionszahl k/z ** -

Vo3 [-] Querkontraktionszahl s/z ** -

R% [MPa] |Zugfestigkeit in Kettrichtung 472 DIN EN ISO 527-4
RY [MPa] | Druckfestigkeit in Kettrichtung 250*** DIN 65380

R’ [MPa] |Zugfestigkeit in Schussrichtung 425 DIN EN ISO 527-4
R% [MPa] | Druckfestigkeit in Schussrichtung 280*** DIN 65380

R% [MPa] | Zugfestigkeit in Dickenrichtung 63° -

R% [MPa] | Druckfestigkeit in Dickenrichtung 63° -

Rip [MPa] | Scherfestigkeit k/s 91 DIN EN I1SO 14129
Ris [MPa] | Scherfestigkeit k/z 47" -

Ro3 [MPa] | Scherfestigkeit s/z 479 -

1 = Kettrichtung (k); 2 = Schussrichtung (s); 3 = Dickenrichtung (z)

*** = Diese Werte sind extrem schwer experimentell zu ermitteln, da Knickgefahr wahrend

der Versuche. Reale Werte mussen deutlich héher sein.

# perechnet mit: E, -E . (1+ 0,85-([)2)* E - lEm2
{(1_ (P):LZS +(p«ir:} Vi
® berechnet mit: G.-c . L 06-,/o
oo 2]
G
® berechnet mit: 1+06-\/o

23 = Pm’

G
1- 125 LM
{( 0)* +o G

¢ berechnet mit: RZ=R? _|:1+ ((P—\/a)-[l— E, H

Ef,quer

® berechnet mit: R¢ =RY ~[1+ (@—\/6)-[1— En ﬂ

Ef,quer

f it s G,
berechnet mit: g _ gs -{1+(&p—\/6)-(1— GH
f

? berechnet mit: g _Rs '|:1+((P—\/5)'(1_c;mJ:|

Gf
** ergibt sich aus Schubmodul und E-Modul




2 BON D
Materials designed to improve

Glass PA
Es
E-Modul in 73.000 3000
Hauptrichtung (nicht erforderlich) (nicht erforderlich)
[N/mm?]
E.
E-Mod_ul quer zur 73.000 3000
Hauptrichtung
[N/mm?]
G
735
Schubmodul 30.000 (1=0,36)
[N/mm?] ’
H12
Querkontraktion 0,22 0,36
[-]
R’
Zl_Jgfesti_gkeit in 80
Dickenrichtung
[N/mm?]
R’
D_ruckfersiigkeit in 80
Dickenrichtung
[N/mm?]
S
R N 60
Scherfestigkeit

Die obigen Angaben gelten fiir einen Faservolumenanteil von 47%. Fir andere Glasgehalte

schlagen wir ein Hoch- bzw. Runterrechnen mit folgenden Gleichungen vor:

Module:

E’sz'wGlas'E G

1~ Faser

Festigkeiten:

R:X'(DGlas ‘R

Faser

+(1_¢Glas)' E.G

1~ Matrix
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