3M™ Light String (Light Guide fiir LEDs )
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Prolog
- Light String: Bekannte Applikationen (1)

Light String
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- Light String: Bekannte Applikationen (2)

Light String
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Prolog
- Light String: Bekannte Applikationen (3)

Light String
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Light String
- Optische Leistungsfahigkeit -
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Produkteschreibung (1)
- Was ist ein Light String ? -

Produkteigenschaften

3M™ Light Strings ist eine optische Faser, welche Flexibilitat mit einer Uberragend
gleichformigen Lichtabstrahlung bei hoher Temperaturbestandigkeit kombiniert . Basis
dafur ist ein Methaacrylat — Fluorcarbon Polymer Technologie von 3M .

Kern ( Spezielles 3M Acrylatharz )

Hiille
(Fluorcarbon)
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Produktbeschreibung (2)

- Wie arbeitet ein Light String ? -

Produkteigenschaften

Beugung Winkel unter 40° Monofaser fur LED
- Clad ;1.34 “ Licht . Sie besteht
‘ aus einem

speziellen Acrylat-
kern sowie einer
Fluorcarbonhullel

Strahlen, reflektiert in der Faser
LED Lichtguelle - Licht welches seitlich austritt
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Produktbeschreibung (3)

- Wie arbeitet ein Light String -

Produkteigenschaften

Multikomponentenglass
Dampfung 6%/ m

Light String:
Dampfung 4% /m
— Besser als Glas

Einstahlwinkel bis 40°

A ¢

LED Licht
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Wichtige Produkteigenschaften (1)
- Uberblick -

Product Features

ern: Spezielles transparentes, methaacrylisches Polymer, welches das Punktlicht einer LED in eine
inge, gleichmassige Lichtquelle umwandelt.

ulle: Spezielles Fluorcarbon Polymer welches es ermdglicht, den Lichtaustritt an der
ulle (Cladding) zu steuern.

3eleuchtet in der Farbe der Lichtquelle

\

Der minmale Biegeradius betragt :

= Light String 3.5mm = 40mm (robust) / 40mm (flex)* \Kem
= Light String 6.3mm = 200mm Hochtransparenter klarer

= Light String 7.8mm = 200mm acrylischer Kern !

*thc
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High Quality Line

Ambient Lighting fur Automotive

Hochwertiges interior Lichtsystem
Langes, uniformes Licht

Vereinfachungen flirs Design :
- Flexibel genug um kurvigen
Flachen zu folgen .
- Kein Spritzguss erforderlich
( Nur Abrollen und Schneiden !)

Produkteigenschaften
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Wichtige Produkteigenschaften (3)

- Zusammenfassung -

| Produkteigenschaften
\ Long Uniformity

N\ o ——
Br k;{t ness

s

e =

e Lig bt /

Flexibility

B
\

Heat Resistance
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Vorteile fur den Kunden

Produkteigenschaften

Keine Werkzeugkosten

Geringe Entwicklungskosten
Flexibles Produkt
Preis pro Meter
Bewahrte Leistungsfahigkeit

- das Produkt kann innen und aussen einjgesetzt werden .

Gute optische Leistungsfahigkeit

- “stylishe” Lichteffekte zur Akzentuierung des Interiors.

360° diffuse Lichtemisson

Das Produkt kann einfach befestigt werden

©3M 2010. All Rights Reserved.



Produkteigenschaften

Design Alternativen

Potenzielle / Bewahrte Applikationen

Technische Leistungsfahigkeit

Wettbewerber (3M Confidential)

©3M 2010. All Rights Reserved.



Sie haben die Wahl zwischen
drei Durchmessern und zwei Flexiblilitaten

i Design Alternativen
| Robust
T oder Flex
Durchmesser 3.5mm + 0.2mm

Durchmesser
] Flex
6.3
mm

Durchmesser 6.3mm + 0.3mm
Durchmesser
Robust
) 7.8
Durchmesser 7.8mm + 0.3mm m

18
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Light String Gleichformigkeit
(Produktunterschiede )

Design Alternativen

=5 Before being lit When lit

S Light String Ray Super Milky / Flex 3.5 Gleichformigkeit bis 100 cm
Light String Ray Milky Flex 6.3 Gleichférmigkeit bis 180 cm
Light String Ray Milky 7.8 Gleichférmigkeit bis 200 cm

Jeder Light String besitzt gute Gleichférmigkeit und eine gute Luminanz

©3M 2010. All Rights Reserved.



Produkteigenschaften

Design Alternativen

Potenzielle / Bewahrte Applikationen

Technische Leistungsfahigkeit

Wettbewerber (3M Confidential)
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Potenzielle Applikationen und Befestigungen (1)

Potenzielle Applikationen

CONCEPT CONCEPT

Lighting produced through Light String

Cover _ = \¥ Instrument panel ,
< \\main unit upper Light String  Ambient lighting
\ . ! nt

g\\ \

/ AN\ =i
// =45, . \_ processing

///

\E

&x - J

Ny \\ /><

\

V" Middle level garnish Roof liner

Light String
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Potenzielle Applikationen und Befestigungen (2)

Potenzielle Applikationen

CONCEPT

Door Trim
Ambient lighting from Light String Garnish
Cut in such a way that a slit is
possible and installation is
adusted

Light String

Light String retainer
reflective cover

Section that can be decorated
Flange section cut

Before
being lit

22
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Potenzielle Aplplikationen
Cockpit & Turbeleuchtung

Potenzielle Applikationen

\ A0 _— S~ —
XWave BMW X5
Show Car 3M & Visteon 2008

©3M 2010. All Rights Reserved.



Potenzielle Applikationen
Sitzbeleuchtung (1)

Potenzielle Applikationen

Sitzbeleuchtung
mit Light String

unbeleuchet beleuchtet
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Potenzielle Applikationen
Sitzbeleuchtung (2)

Potenzielle Applikationen

unbeleuchtet beleuchtet
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Exterior Beleuchtung
“S’elega” von Hino Motors

Bewahrte Applikationen
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Verwendetes Produkt : Light String “Ray Super Milky” 7.8mm — 1060mm
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Dachhimmelbeleuchtung
“S’elega” von Hino Motors

Bewahrte Applikationen

>y 'c-,
WAS
{110

Verwendetes Produkt : Light String “Ray Super Milky” 7.8mm — 980mm
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Cockpit Beleuchtung
“Lancer Evolution” von Mitsubishi Motors

Bewahrte Applikationen

Verwendtes Produkt: Light String “Ray Super Milky” 3.5mm — 453mm

©3M 2010. All Rights Reserved.



Dachkonsole indirekte Linienbeleuchtung
“Move Custom” von Daihatsu Motors

Bewahrte Applikationen

1=

.-'-.-.,;?f.‘_.‘-. 4
J s e o
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Verwendetes Produkt: Light String “Ray Milky” 7.8mm — 421mm
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Befestigung eines Light Strings
“Move Custom” von Daihatsu Motors

Bewahrte Applikationen
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Dachkonsole direkte Linienbeleuchtung

“Tanto Custom” von Daihatsu Motors

Bewahrte Applikationen

Verwendetes Produkt: Light String “Ray Milky” 7.8mm — 1234mm
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Armaturentafelbeleuchtung
“Demio” von Mazda

Bewahrte Applikationen
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http://www.mmm.co.jp/auto/lighting/lsg/example/demio.html
http://www.mmm.co.jp/auto/lighting/lsg/example/demio.html

Turlautsprecherbeleuchtung
“Soul” von KIA

Bewahrte Applikationen
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Ruckleuchten Zusatzliche Linienakzentuierung

“Genesis” von Hyundai

Verwendetes Produkt:: Light String “Ray Super Milky” 3.5mm — 460mm & etc.

Not authorized official copyright
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Bewahrte Applikationen




Frontbeleuchtung Emotional Line Lighting

“Genesis” von Hyundai

Bewahrte Applikationen

Verwendetes Produkt: Light String “Ray Super Milky” 6.3mm
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Concept Cars mit Light String (1)

Concept Cars

Nissan SERENA
fur den AUTO SALON
2006/1/13~15

Not authorized official copyright
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Concept Cars mit Light String (2)

Concept Cars

.;. -T‘ | g ; -.—" ?z / ¥ < =
{ | S _ —
SUBARU STELLA
furden AUTO SALON
2007/112~14
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Produkteigenschaften

Design Alternativen

Potenzielle / Bewahrte Applikationen

Technische Leistungsfahigkeit

Wettbewerber (3M Confidential)
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Luminanz an der Oberflache - Light String

Technische Leistingsfahigkeit

(0.1 W white LED from N company)
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Distance from light source in cm
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Produktdaten — 3M™ Light String

Technische Leistungsfahigkeit

Model Ray Milky Flex 63 Ray Milky Flex 35
Specifications and
outerdiameter ©6.3£0.3mm ©3.5£0.2mm
Color(when unlit) Milky White Milky White
Coefficient of 4 4
thermal expansion 1.0x107/K 1.0x107/K
Allowable input light 400nm~720nm 400nm~720nm

® Please refer to Technical Data Sheet for details.( Ray Milky Flex 35/TR-13956, Ray Milky Flex 63/TR-13957 )

41
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Produktdaten — 3M™ Light String

Model

Technische Leistungsfahigkeit

Specifications and outer
diameter

Ray Milky 8

Ray Super Milky 3.5

Color (when unlit)

07.8mm=0.3mm

03.5mm=0.2mm

Milky white

Milky white

Usage environment

Indoors and outdoors

Indoors

Coefficient of thermal

-4 4
expansion 0.83x107/%k 0.83 x107/k
Core transmittance
(@570nm) 0.14%/cm 0.53%/cm

Allowable input light

400nm ~ 720nm

400nm ~ 720nm

Maximum length with
uniform light emission*'

2m

im

42
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*1 The maximum length at which light emission appears nearly uniform to the eye when light is emitted from a surface.




Technische Daten
- Ray Milky Flex 3.5 -

1000hr

-10% ~+2%

(X.Y,)=(x0.01.£001)

Luminance variation Color variation Length Variation Outer diameter variation
-Fate of luminance vanabon- -(3LY )Coordmate variation- -Rate of Total Length Variation- -Rate of outer diameter
*Natel *HNate *Nated vanation-
. No significant luminance | No significant coler vanation is
Heat resistance vanation 1s obserbed. obserbed. YAl T
100°Cx500hs -0.29% 0.01
( 500hr ) 43% ~ +2% (X.Y,)=(£0.02 +0.03)
Heat cycle resistance No significant liminance | No significant color vaniation is
100°C=24hr — R_T. variation 1s obserbed. obserbed. . N
— 40°Cx24hr — RT 0.27% 0.02
) -37% ~ -8% LY. )= .01, .
( 4 cycles) 37% -~ -8% (X Y,)=(x001,£001)
Heat and wet cycle resistance No significant liminance | No significant color vanation is
40°C*x7 5 — RT. — variation is obserbed. obserbed.
80°Cx155hr = RT. —
9 -0.11% 0.02
40°Cx7. 5 —= R.T. —
50°C-05% %15.5hr — R.T. -22% ~-11% (X Y,)=(x001.£0.01)
(4 cycles)
e No significant lnminance | No sigmificant color vanation is
Hunolldlt‘y fesistance varation 15 obserbed. obserbed. 0.15% 0.01
S0°C-05%RH =500hr . .
( ) -34% ~ +14% (X Y,)=(x001,£001)
i ) . No significant himinance | No significant color vanation is
Water immersion vanation 15 obserbed. obserbed. _0.08% 0.01
(40°Cwater=500hr) : e :
-12% ~+2% (X.Y,)=(x001.=001)
. No significant lnminance | No sigmficant color vanation is
Cold resistance varation 1s obserbed. obserbed. 0
40°C %500k 0.04% -0.01
( ’ ) -7% ~-1% (X Y,)=(x001,£001)
Weather resistance No significant luminance | No significant coler vanation is
Venon weather meter varation 15 ohserbed. ohserbed. 0.05% 0.01

43
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Technische Leistungsfahigkeit




Testergebnisse

-Ray Milky Flex 3.5 -

B After tast O Before test |

Heat resistance

Heat eycle
1esistance

Heat and wet
cyele resistance

Hurnidity
resistance

Water mmmersion

Caold resistance

Weathering Mater
Henon (40cm)

634

s
78

Luminosity Variation - Rate of Luminance Variation -
(60cm point from the light source)

Color Variation - (X.Y.) Coordinate Variation -
(60cm point from the light source)

Technische Leistungsfahigkeit

Length variation - Rate of Total Length Variation -

—%— Haat resistance

—l— Heat cyvele resistane
Heat and wet cycle
resistance

—*— Humidity resistance

—&— Water iImmersion

—+— Cold resistance

—=— Weather reaistance
Henon(40cm)

©3M 2010. All Rights Reserved.

T T T T T
: | Heatjresistancy 029% |
| | | | L |
1 1 1 1 I
: HI:EM c}'{:]g:rgj -mclb H1.27% :
| | | | - |
| | | |

ﬂ{ear and wet cveleresistance o1
1 1 1 1 I
1 1 1 1 - I
| Fumidity jresistancy o15% |
1 1 1 1 I
1 1 1 1 r I
I 1T = booew |
i | Water l"mmel_»mql 0.05% |
| | | | - |
1 1 1 1 I
1 1 Coldiresistance 0.04%
1 1 1 I I
| | | | B |
: :‘l-'eatbﬂ':re:ism.c!p 0.05% I
| | | | |

0% 15 -l -05% 0% 0.5%

L
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Technische Daten

- Ray Super Milky Robust 3.5 -

Luminance variation

-Rate of luminance variation-sams1

Color variation

=(¥.Y.} Coordinate variation=—rum 2

Length Variation
-Rate of Total Length Varlation-

. . Technische Leistungsfahigkeit
Quter diameter variation

=Rate of ouler diameter variation-

Heat resistance

Mo significant luminance

Mo significant color

- variation is observed variation is observed =0,18% 0.00mm
(100°C x 500hr) 20% ~ +10% (X.Y.)={10.01, +0,01)
Heat cycle resistance N
wg‘ci 24ht — ALT. Mo significant luminance Mo significant color _
+ =40°C % 24hr — AT, variation is observed variation is observed =0.16% 0.01mm
{4 cymes] =20% ~ +20% {x-v-.|=(|0-01| ID-U“
Heat shock resistance No signicant luminance Mo significant color
80°C x 4hr — -30°C x 4hr variation is observed variation is observed 0.03% 0.00mm
(4 cycles) =10% ~ +20% (XY )=(+0.01, £0.01)
Heat and wet
cycle resistance
-40°C x 7.5hr ~R.T. —+ Mo significant luminance Mo significant color
80°C % 15.5hr —+ R.T. —+ variation is observed variation is observed 20,038, 0,01mm
=A40°C % 7.5hr -+ R T, — =10% ~ +20% (3. Y.)=(+0.01, £0.01)
50°C = 95% x 15.5hr — A.T.
(4 cycles)
. . Mo significant luminance Mo significant color
%%méd'[;:"égffsfggghr variation is cbserved variation is observed 0.20% 0.01mm
{ a e ) =10% ~ +20% (XY )=(x0.01, £0.01)
Mo significant luminance Mo significant color
Water resistance anitl )
S0y £ varation 15 observed variation is observed 0,20% 0,01mm
{4-0 C X JUC‘hr LInﬁEfWalEr‘:' -1 Glb'g - +1{:|:.'r'6 {X.Y.]:i:tO.Dl, tDID-I] @
Mo significant luminance Mo significant color
Cold resistance (~40°C x 500hr) | variation is cbserved variation is observed 20.03% 0,00mm

-10% ~ +10%

(X.Y.)=(+0,01, £0,01)

Weather resistance
Xenon weather meter
1000hr

©3M 2010. All Rights Reserved.

Nao significant luminance

variation is abserved
-10% ~ +20%

Mo significant color
variation is observed
(Y.)=(10.02, £0.02)

0.12%

0.00mm




Testergebnisse
- Ray Super Milky Robust 3.5 -

Technische Leistungsfahigkeit

Luminosity Variation - Rate of Luminance Variation -

(B0 cm point from the light source) Color Variation - (X.Y.) Coordinate Variation -

(60 cm point from the light source) Length Variation - Rate of Total Length Variation -

Eefore test
Aler best
[
Heat resistance :bﬁ?' Heat resistance Heal resisiance —0,185%
B | Heat cycle resistance
Heal cycle resistance jg'? A Heat cycle resistance —0.185%
| ' Heat shock resistance
: s ! Heat and wet Heat shock resistance | 0.03%
Heat shock resistance an.7 cycle resistance
i | Humiclity resistance 1 —0.0%
Heat and wet 45.9 urmidlity resi Heat and wot cycle rasistance
cycle resisiance 40,7
| Waler resistance
Humidity resistance 0,205
Humidity resistance ;g; Cold resistance
i | Waather resistance Water rasistance 0.20%
- 45,8
Water resisance a7 Souree:
| ' Kyokko Trading Company Cold -
- old resistance
01 02 03 04 05 06 07 0B
Cold resistance igz 000X
: befors : Kbefre ;| afier : X aher ¥ bakors © X baforn ;Y et < X sl - Y Weather resistance 0125
B | Heat resistance 0,327 1 Hmidymestitee 0326 0362 | 0321 062 B
Weather resisiance ana [ ™ [ —— a3 0052
Xanon{40cm) 473 Hebogtmitns Q26 0362 DOSCENNNIEN hoeeesser 036 00 OSSERNTSSEN —1.50 —1.00 —050 000 050 100 1,50 (%)
| Haat reslstanca B . Call resistarce ] 0121 0a82

1000 {cdim?) =P e T 61 DE20 045
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Technische Daten
- Ray Milky Flex 6.3 -

Luminance variation

Color variation

Length Variation

Outer diameter variation

1000hs

7% 0%

(X.Y.)=(+001.£001)

-Fate of luminance vanation- -3 Y JCoordinate vanation- -Fate of Total Length Variation- -Rate of outer diameter
*Notel *Notel ¥Noted vanation-
H ) No significant luminance No significant coler variation is
eat resistance rariation i
100°CaSO0he vanation is obserbed. obserbed. _0.07% 0.02
( ® ) -31% ~-13% (X, Y.)=(x001.£002)
Heat cycle resistance No significant luminance | No significant color vanation is
100:;:24-]::; R.";. . variation is obserbed. obserbed. -0.09% 0.02
—_— 0 —
= L _36%4 ~ -13% ={+ +
(4 cyeles) 36% ~-13% (X, Y.)=(x001,£001)
Heat and wet cycle resistance No siemi . o .
0 o significant huminance No significant color vanation 13
-40°C=7 5hr =R T. — variation is obserbed. obserbed.
80°C*15.5h = RT. — .
o N -0.07% 0.01
A0 Cx7 5 = RT. —
50°C-05% =15.5ht — R.T. -19% ~ +5% (X, Y.)=(x001.£001)
( 4 cycles)
Humids ) No sigruficant luminance No significant color vanation is
nmidity resistance rariation i )
ST - vanation is obserbed. obserbed. _0.08% 0.01
( 30°C-95%RH =3500hr ) ) )
-11% ~ +10% (X, Y.)=(x001.£001)
- ) ) No significant luminance No significant coler variation is
[ater immersion rariation i
r40°['waterxjg@|ﬂ] vanation is obserbed. obserbed. -0.04% 0.00
’ -2% ~+11% (X Y.)=(x001,£001)
Cold resi No siguficant luminance No significant color vanation is
old resistance rariation i
0% <5000 vanation is obserbed. obserbed. _0.01% 0.00
(-40°C x300hr) 4% ~+1% (X.Y.)=(£001.£001)
Weather resistance No significant luminance No significant color variation is
Xenon weather meter variation is obserbed. obserbed. 0.04% 0.00

47
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Technische Leistungsfahigkeit




Testergebnisse
- Ray Milky Flex 6.3 -

Technische Leistungsfahigkeit

Luminesity Variation - Rate of Luminance Variation - Color Variation - (X.Y.) Coordinate Variation -

(60cm point from the light source : ot < - e
P 2 ) (60cm point from the light source) Length variation - Rate of Total Length Variation -
i | e
— fest B Before test - —#— Heat resistance T T I T T T
515 | | ; 07 | |
Heat resistance s | | Hu:l M:l_m.nde 0.07% | |
I I | I L I I
Floct rycle s o Heat eycle reastanes I Heat cycl resistangs . I I
resistance I I | I T I
o7 Heat and wet cycle | Heat and wet cycle resistande 007 | |
Heat and wet resistanee : : : : | : :
cycle resistance 0.6 | | & : 01 | |
—¥— Hunidity resistance I |Hmm-'% M"‘mqe paE I I
: I I | I 3 I I
Humdity resistance a5 : : Wterh .lu{n o : :
" —&8— Water inumersion | | 1 | L | |
‘ I I N . I I
Water immersion & : : Co.nli :Eqslznc:e Q0% : :
03 +— Cold resistance | | 1 | [ | |
I I U."eaﬂ:l&il' 1E:isra.1:»dle 004 I I
Coldresistanee # o - ' ' ' ) ' '
s Weather resistance cay - . ,
. 25%  -20%  -15%  -l10% 05 00% 05  10%  15%
. Nenon(40cm) Je a
01
Weather resistance £
Sanon(40cm) —lx sl |

48
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Technische Daten

- Ray Milky Robust 7.8 -

Luminance variation

-Rate of luminance vanation-—sew 1

Color varation
=(¥.Y.} Coordinzta variatio=—tom =

Length Variation
-Rate of Total Length Variation-

Outer diameter variation
=Rale of puler diameler variation-

Heat resistance

Mo significant luminance

Mo significant color

2 varialion is observed variation is observed -0,43% 0.01mm
(100°C x 500hr) -20% ~ 0% LY.}=(10.01, £0.01)
Heat cycle resistance N
1{]@*[:}; 24hr — AT, Mo significant luminance Mo significant color _
+ wd(°C % 24hr — BT, varialion is observed variation is observed =).43% 0.02mm
4 eycles) =20% ~ +10% (K.Y )=(+0.01, +0.01)
Heat shock resistance Mo significant luminance Mo significant color
80°C x dhr — =30°C x 4hr variation is observed variation is observed -0.22% 0.01mm
(4 cycles) -10% ~ +20% (X.Y.)=(+001, £0.01)
Heat and wet
cycle resistance
=A0°C ¥ 7.5hr + AT, —+ Mo significant luminance Mo significant color
80°C x 15.5hr + R.T, —+ variation is observed variation is observed 0.17% 0,00mm
-ﬁ*‘bﬂ‘é} xgg.nﬁhr I5R5r1- - =10% ~ +20% [X.¥.)=(£0.01, £0.01)
* 05% x 15,5hr + AT,
{4 cycles)
Humidity resistan Mo significant luminance Mo significant color
5l'U C ?IQEE"sxaEEShr variation is abserved variation is ohserved 0.01% 0.01mm
(50°C at 95% ) -10% -~ +10% (X.Y.)={+0.01, +0.01)
Mo significant luminance Na significant color
Water resistance gniti .
S0 £ varialion 15 observed variation is observed 0,03% 0,00mm
(40°C x 500hr underwater) 0% - 0% (X.Y,)=(+0.01, +0,01) @
Mo significant luminance Mo significant color
Cold resistance (=40°C x 500hr) | variation is observed variation is observed 0.02% 0,01mm
-10% ~ 0% (X.Y.)=(+0,01, +0,01)
Weather resistance No significant [uminance Na significant color )
Xenon weather meter variation is observed variation is observed 0.01% 0.00mm

1000hr

=10% -~ 0%

(X.Y.)=(+0,02, +0,02)

©3M 2010. All Rights Reserved.
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Testergebnisse
- Ray Milky Robust 7.8 -

Heat resistance

Heal cycle resistance

Heat shock resistance

Heat and wet
cycle resistance

Humidity resistance

Water resismance

Cold resistance

Weather resistance
¥enon(40cm)

50

Luminosity Variation - Rate of Luminance Variation -
(B0 cm paint from the lighl source)

©3M 2010. All Rights Reserved.

Color Variation - (X.Y.) Coordinate Variation -
(80 cm point from the light source)

Technische Leistungsfahigkeit

Length Variation - Rate of Total Length Variation -

Eefore tesi
After besl .
7.0 Heat resistance Heal sesislance —Dd3%
A
- Heat cycle resistancy
68,1 A Heat eycle ssistance —DA3%
* 65.7 Heat shock resistane L
BR.E 0.6 Heat and wet Heal shpek resistance —0.22%
748 cycle reststance
o 0.5 — _
o Humidity resistanca Hoat and wat cycle ragistance || —0.17%
' 0.4
8 ‘Waler resistance r
I 03 Hurnidity resistance | —0.01%
b Cold resistance
* 70.0 0.2 L
i Waeather resistance Water rasistance | 0.03%
68,3 01
&7.0 Source: L
o Kyokio Trading Cormgs
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Ergebniss der Hitzebestandigkeitsprufung
( bei: 80-100°C*500HTr )

Technsche Leistungsfahigkeit
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