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Preliminary Application Guidelines January 2011

   Supersedes Application Guidelines Dated August 2010 
 

Scope This document applies to 3M™ Light String Ray Milky Flex 35 (RMF 35) and Ray Milky Flex 63 
(RMF 63). It is intended for reference use only to aid design engineers in developing new ideas. 
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1. Product  
Description and 
Features 

3M™ Light String is an easy-to-use, flexible optical fiber that meets automotive specifications.  

 

 Is an optical fiber with durable fluorocarbon resin cladding for LED use. 

 Demonstrates long distance luminance uniformity. 

 Features ability to cut to length, which allows easy design. 

 Is easy to install due to flexibility and freedom from angular orientation. 

 Meets automotive specifications. 

 Retains good color stability. 

 Allows for interior and exterior applications in production. 
 

Maximum propagation of uniform light is achieved by:  

 Optimization of refractive index difference between core and cladding   

 Diffusive property of cladding
 
 
 
 

Core (high transparency acrylic resin) 

Cladding (fluorocarbon resin) 

Reflective Index of Cladding: 1.34  

LED 
Reflective Index of Core:1.48 
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3. Handling and     
Storage 

3.1 Handling: 

a. It is normal for the first 10 mm on either end to show a side luminous defect due to 
detachment between the core and cladding. 

b. A protrusion of the core part at both ends may occur due to the shrinkage of cladding 
after durability test. 

c. Avoid repeatedly bending, stretching or imparting strong impact on the 3M Light 
String during general handling and installation as this may cause damage. 

d. When heated up to 100°C, approximately 0.5% shrinkage of length may occur. 

 

3.2 Storage: 
a. Store original carton in typical warehouse; avoid direct exposure to sunlight. 

b. Preferable storage temperature: 10 to 30°C (50 to 86°F). 

c. Shelf life: 1 year from date of receipt by customer. 
 

2. Size Options 3M 
™ Light String comes in 2 different sizes. 

 

 
 
 
 
 
                 
 
Ray Milky Flex 353.5

6.3±0.3mm

6.3 Ray Milky Flex 63
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4. Technical 
 Specifications 

4.1    3M 
™ Light String RMF 35 and RMF 63 Product Specification 

 
4.1.1 Product configuration: 
  

a. Core:  Polyacrylate blend  
b. Cladding:  Fluoropolymer 

 
 
 
 
 
 
 
 
 
 
 
 
 
4.1.2  Product Dimensions: 
          See table below for details. 
 

Product dimensions 
 

Item Object Unit Range 

Outer diameter All mm 3.5±0.2mm 

6.3±0.3mm 

 
Length 

Ａ Indicated length：  less 
than 500mm 

mm 
Indicated length±1.0mm 

Ｂ Indicated 
length： 500mm or 

longer 

mm Indicated length±0.2% 

Measured at 23±2°C

 
 
. 
 

5. Attachment 
 Strategies 

The following attachment ideas are recommended for 3M Light String Applications. 

 
1. Snap features integrated into main part.  
2. 3M Light String sandwiched between two parts in assembly. 
3. Slide inserted into channel with retaining features. 
4. Transparent plastic clips attached to the molded carrier. 

 
Common concerns with 3M Light String attachment: 
 

1. Concentrated pressure at contact point may create a bright spot. 
2. Scratching will may create a dark spot. 
3. Separation of core and cladding may create a dark spot. 

 
 

 

Length 

Outer diameter 

a. Core 

b. Cladding 
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5. Attachment   5.1. Snap features in main housing/carrier. 
    Strategies 
    Continued    
 
 
                                  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                          5.2. Sandwiched between two parts in assembly. 
 
 
 
 
 
                              
 
 
 
                                  
 
 
 
 
 
 
 
 
 
 
 
 
 

LED 

Vertical Locator 

Snap Features 

Can be used as decorative 
inner lens. 

3M™ Light String 

Locating Rib 
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5. Attachment                 5.3. Slide inserted into channel with retaining features. 
    Strategies 
    Continued 
      
 
 
 
 
 
 
 
             
 
 
 
 
 
 
 
 
 
 
 
 
                                          5.4. Transparent molded clip snapped to housing/carrier. 
 
 
            
 
 
 
 

3M™ Light String 
is slide-inserted 
from this side.
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6. Minimum  
 Bend Radius 

In order to maintain uniform light distribution in the 3M 
™ Light String, we recommend the minimum 

radius for each product to be as follows: 

 
 
 
 
 
 
 
 

                    
 
 
 

 
                                     
 
 
Test Method :  
 

 

 

 

 

 

 

   1.  Cut 3M Light String with the length of 600mm. 

   2.  Prepare transparent acrylic pipe with various radii. 

   3.  Place and fix 3M Light String shown in Fig.1 and emit light out of the edge of the 3M Light String. 

   4.  Measure side luminance by Luminance Meter Konica-Minolta CS-100A at 5 points along  

       with the 100mm intervals.  

   5.  The light source used is:   

        0.22W (12V) White LED  -  Ray Milky Flex 35 

        1W Lumileds Philips White  -  Ray Milky Flex 63 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Product Minimum radius (mm) 

Ray Milky Flex 35 50 

Ray Milk  Flex 63 100 

Side luminance changes when bent 

R

Light Source
(LED)

400mm

Light String

Measure side 
Luminance 
(Cd/m2)

500mm

300mm

200mm 100mm
45 degree

angle

R

Light Source
(LED)

400mm

Light String

Measure side 
Luminance 
(Cd/m2)

500mm

300mm

200mm 100mm
45 degree

angle

3M Light String 

Figure 1. 
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                   The charts below show test results for the two  3M 
™ Light String diameters. 

                   The minimum distance between the 3M Light String and the camera is 203 mm 
                   and a maximum 205 mm. 
 
  

6.  Minimum Bend 
Radius Continued 



3M™ Light String 
Preliminary Application Guidelines 
Page 8 
 

 
 

 

7. Light Source 
 Location and 
 Selection 

Viewing angle of LED is important in order to maintain uniform lit appearance and mainly 
depends on total internal reflection angle of Light String material. 

It is recommended to maintain a maximum viewing angle of LED at 60°. 

See illustration below for recommended distances between LED and Light String based on 
outer diameter of Light String. 

 

 

 

  

     

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

8. LED and Drive 
 Electronics 
 Packaging 

Drive electronics will require sufficient packaging space with secure attachment of circuit board 
and LED assembly. 

If high power LEDs are selected, thermal management of LED assembly could require heat sink. 

 

 
 
 
 
 
 
 
 
 
 
 
 

1.5 - 2.0 mm

Ø6.3 mm Light String 

60° Ø3.5 mm Light String

60°

3.0 - 4.0 mm
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 To reduce the risk associated with intense LED light, which if not avoided may result in 
minor to moderate injury: 
• Do not look directly into the LED light for more than a brief period of time. 
• Keep children away from direct LED light. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3M is a Trademark of 3M Company. 
 
Technical Information:  The technical information, recommendations and other statements contained in this document are based upon 
tests or experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed.   
 
Product Use:  Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use and performance 
of a 3M product in a particular application.  Given the variety of factors that can affect the use and performance of a 3M product, user is 
solely responsible for evaluating the 3M product and determining whether it is fit for a particular purpose and suitable for user’s method 
of application.  
 
Warranty, Limited Remedy and Disclaimer:  Unless an additional warranty is specifically stated on the applicable 3M product 
packaging or product literature, 3M warrants that each 3M product meets the applicable 3M product specification at the time 3M ships 
the product.  3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT 
LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR 
USAGE OF TRADE.  If the 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, 
replacement of the 3M product or refund of the purchase price.  
 
Limitation of Liability:  Except where prohibited by law, 3M will not be liable for any loss or damage arising from the 3M product, 
whether direct, indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, 
negligence or strict liability. 
 
 

3 
 

Automotive Division 
 

3M Center, Building 223-1S-02 
St. Paul, MN 55144-1000 
www.3M.com/lighting 
1-800-328-1684 

Please Recycle. 
© 3M 2011. All rights reserved. 
Printed in U.S.A. 
75-3470-8756-3 
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