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PRE-APPROVED PRODUCT EVALUATION REQUEST & SUMMARY

APL Reference No.

Product Evaluation Coordinator

Colorado Department of Transportation

4670 North Holly Street, Unit A

Denver, Colorado  80216

PART 1
Product name: Product category:

Product Representative (name & address): Manufacturer (name & address):

Phone: E-mail:

Web-site address:

Phone:

Web-site address:

Description of the product: (Include specific quantifiable details from tech data sheet. Advertising generalities are not appropriate.)

Use of the product, (be specific to CDOT highway activities only):

Benefits to CDOT, (how will your product enhance quality, improve safety, save money, be a better value then other manufacturer’s products):

Specifications: (listing those applicable is required)

q   CDOT :

q   ASTM :

q   AASHTO :

q   FHWA :

q   other :

Product Testing: (National/independent laboratories or universities with Report Date.) Certified Test Report (CTR) provided to validate all claims.

q  NTPEP-AASHTO:

q  FHWA :

q  other :

q  other :

State DOT Approvals, (current documentation required):

Sample submitted:  q   yes q  no q  n/a Safety Data Sheets (SDS):  q  yes q  no q  n/a

Alternate Product Category:

CDOT Form #595   01/19

Material code:

Material code description full name:

Attn: Attn:

Restrictions, (installation and/or use):

E-mail:

q Certificate of Compliance (COC) provided Certificate of Verification (COV) provided for select categories ONLY

Expiration Date

Additional Comments:
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  otherq :q



PART 2

Form #595 (date entered): Form #595 (date to evaluator): APL Reference Number:

Product Evaluation Coordinator’s review:

q  PART 1 - Completed and changes being reviewed by Product Representative.

q  Standard Product - Forwarded to the appropriate CDOT Expert Product Evaluator (EPE) / Subject Matter Expert (SME).

q  Experimental Feature - Forwarded to Research Director.

q  Returned from the appropriate CDOT EPE/SME or Research Director.

q  Accepted - Product acceptable for pre-approval and meets CDOT’s Specifications.

q  Rejected - Product unacceptable for pre-approval or contrary to CDOT specifications.

PART 3

The CDOT Expert Product Evaluator is to complete this portion.  Attach references and/or additional sheets as necessary.

Do not perform any work until product is accepted for evaluation in PART 2, and a product reference number is assigned.

Evaluation methods and procedures. (EPE/SME should document intended evaluation procedure.)

Findings and recommendations. (EPE/SME should write the exact specification(s) that the product complies with. Document the evaluation performed and

         the recommendation toward APL approval. Conclude with your signature, title and date):

Per PEC: comments and/or post-approval requirements  (if applicable):

PART 4

q  Acceptable for use. Add to the Approved Products List (APL).

[The evaluation and acceptance of this product is intended for CDOT use. DO NOT USE for Advertising.]

q  Rejected for use. Reason for rejection:

CDOT Materials Engineer, Printed Name Date

     CDOT Form #595      01/19

         

:(Expiration Date (YYYY-MM-DD

   CDOT Materials Engineer Signature
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TEST REPORT 
 
Report Date: 26 October 2016 
Revision 1 Date: 19 January 2018 [added 12 month outdoor weathering data] 
Revision 2 Date: 21 May 2018 [revised compliance criteria] 
 
Project Name: 3M Flexible Prismatic Barricade Series 3300 


Workzone Reboundable Sheeting (Type III/IV) 
 
Submitted by: 3M Traffic Safety & Security Division 


St. Paul, MN  55144 
 
Test Laboratory: Calcoast – ITL 


San Leandro, CA  94577 
 
Products Tested: 3336L Barricade Orange/White, 3326L Barricade Red/White 


each product submitted as nine (9) 12" x 12" squares 
 


SUMMARY 
Specification: ASTM D4956-16b 
Sheeting Type III/IV Reboundable, Class 1 Backing 
 


6.2  Coefficient of Retroreflection ...............................Passed 
6.3  Daytime Color and Luminance ..................................Passed 
6.4/S2.1.4  Outdoor Weathering (12 months)  .......................Passed 
6.5  Colorfastness  ...............................................Passed 
6.6  Shrinkage ....................................................Passed 
6.7/S2.1.2  Flexibility ...........................................Passed 
6.8  Liner Removal ................................................Passed 
6.9/S2.1.3  Adhesion ..............................................Passed 
6.10/S2.1.1 Impact Resistance .....................................Passed 
6.11 Nighttime Color ..............................................Passed 
S1.  Fungus Resistance ............................................Passed 


 
Written by: Approved by: 


  
Douglas G. Cummins Mark A. Evans 
Photometric Engineer Laboratory Director 
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6.2 Coefficient of Retroreflection 
 
Requirement: ASTM D4956 Tables 2 & 3 (Types III & IV Sheeting) 
Test Method: ASTM E810 - Test Distance 100 feet (30.5 m) 
Projector: Hoffman GPS-102 (Illuminant A, 1.0 fc, 30" diameter) 
Sample Area: 8.0 in. x 8.0 in, 0.444 ft² (203 mm x 203 mm, 0.0412 m²) 
 
Coefficient of Retroreflection (RA) determined by measuring three (3)  
8"x8" samples mounted on 0.040" thick 6061-T6 aluminum panels at two 
rotation angles (ε=0° and ε=90°) and averaging.  ε=0° defined by sheeting 
markings (see photos). 
 
Tested in accordance to ASTM E810 10.7.1 per manufacturer's instructions -
the average of the two orientations (ε=0° and ε=90°) is required to meet 
minimum requirements.  The indicated rotation angle on the sheeting is not 
used for compliance. 
 
Unknown if sampling in accordance with D4956 Section 9.1 
 
Units: Candela per footcandle per square foot (Candela per Lux per square meter) 
 
0.2° Observation Angle 
Entrance Angle: -4° +30° 


Sample ID 0° 90° Avg 
Min RA 0° 90° Avg 


Min RA 
III IV III IV 


3336L 
Barricade 
White‡ 


#1 685.5 651.7 668.6 200 288 493.1 358.2 425.7 120 136 
#2 692.4 611.8 652.1 200 288 468.4 340.0 404.2 120 136 
#3 598.0 592.6 595.3 200 288 441.7 323.5 382.6 120 136 
Avg 658.6 618.7 638.7 250 360 467.7 340.6 404.2 150 170 


3336L 
Barricade 
Orange‡ 


#1 336.0 275.3 305.7 80 116 236.9 171.2 204.1 48 54 
#2 333.2 295.4 314.3 80 116 236.1 178.9 207.5 48 54 
#3 281.8 262.3 272.1 80 116 211.2 148.1 179.7 48 54 
Avg 317.0 277.7 297.3 100 145 228.1 166.1 197.1 60 68 


3326L 
Barricade 
White‡ 


#1 614.7 543.5 579.1 200 288 484.1 304.8 394.5 120 136 
#2 535.7 569.2 552.5 200 288 412.6 280.3 346.5 120 136 
#3 626.3 616.5 621.4 200 288 484.2 343.5 413.9 120 136 
Avg 592.2 576.4 584.3 250 360 460.3 309.5 384.9 150 170 


3326L 
Barricade 


Red‡ 


#1 134.6 129.8 132.2 36 52 101.1 77.1 89.1 20 24 
#2 133.4 122.0 127.7 36 52 99.1 62.7 80.9 20 24 
#3 133.3 122.9 128.1 36 52 103.1 72.4 87.8 20 24 
Avg 133.8 124.9 129.3 45 65 101.1 70.7 85.9 25 30 
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6.2 Coefficient of Retroreflection (continued) 
 
0.5° Observation Angle 
Entrance Angle: -4° +30° 


Sample ID 0° 90° Avg 
Min RA 0° 90° Avg 


Min RA 
III IV III IV 


3336L 
Barricade 
White‡ 


#1 492.3 391.6 442.0 76 120 235.0 208.6 221.8 52 58 
#2 515.3 395.0 455.2 76 120 229.2 196.7 213.0 52 58 
#3 477.1 415.8 446.5 76 120 214.5 190.8 202.7 52 58 
Avg 494.9 400.8 447.9 95 150 226.2 198.7 212.5 65 72 


3336L 
Barricade 
Orange‡ 


#1 266.3 180.1 223.2 24 48 105.9 86.3 96.1 20 22 
#2 249.0 178.8 213.9 24 48 107.6 89.4 98.5 20 22 
#3 235.4 201.4 218.4 24 48 92.3 77.8 85.1 20 22 
Avg 250.2 186.8 218.5 30 60 101.9 84.5 93.2 25 28 


3326L 
Barricade 
White‡ 


#1 532.6 432.1 482.4 76 120 209.1 169.3 189.2 52 58 
#2 516.9 475.4 496.2 76 120 170.1 195.6 182.9 52 58 
#3 535.9 469.2 502.6 76 120 203.6 193.4 198.5 52 58 
Avg 528.5 458.9 493.7 95 150 194.3 186.1 190.2 65 72 


3326L 
Barricade 


Red‡ 


#1 123.5 100.3 111.9 24 48 39.1 38.7 38.9 20 22 
#2 114.1 102.2 108.2 24 48 40.2 38.0 39.1 20 22 
#3 112.4 95.7 104.1 24 48 39.4 33.0 36.2 20 22 
Avg 116.7 99.4 108.0 30 60 39.6 36.6 38.1 25 28 


 


Individual sample's Coefficient of Retroreflection may be 80% of required 
so long as average of three samples meets minimum requirement. 
 


Products meet Coefficient of Retroreflection requirements for Type III and 
IV Sheeting at all rotations and the average of 0° and 90° rotations. 
 
‡ - Samples tested as dual colors on a single test panel.  In order to measure 
performance of just one color on a panel, the second color was temporarily masked 
with black paper.  The resulting areas (see next page) were measured using 
computer software and used for determination of Coefficient of Retroreflection. 
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6.2 Coefficient of Retroreflection (continued) 
 
 


 
Sample 1 


 
Sample 2 


 
Sample 3 


3336L Barricade Reflex Samples 
Sample White Area Orange Area Total Sample Area 


#1 45.4 in² (70.9%) 18.6 in² (29.1%) 64.0 in² (100%) 
#2 50.5 in² (79.0%) 13.5 in² (21.0%) 64.0 in² (100%) 
#3 15.0 in² (23.4%) 49.0 in² (76.6%) 64.0 in² (100%) 


 
 


 
Sample 1 


 
Sample 2 


 
Sample 3 


3326L Barricade Reflex Samples 
Sample White Area Red Area Total Sample Area 


#1 39.9 in² (62.3%) 24.1 in² (37.7%) 64.0 in² (100%) 
#2 22.4 in² (34.9%) 41.6 in² (65.1%) 64.0 in² (100%) 
#3 17.1 in² (26.7%) 46.9 in² (73.3%) 64.0 in² (100%) 
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6.3 Daytime Color and Luminance 
 
Requirement: ASTM D4956 Tables 2 and 11 (Type III & IV Sheeting) 
Test Method: ASTM E308, E1347, E1349, E991, E1164 


(Illuminant D65, 2° Observer, Annular 45/0 Geometry) 
Average of 8 reads, each read oriented 45° apart 


Instrument: Hunterlab Colorflex A60 Spectrocolorimeter (No SCF available) 
 


Product x y Y 
Measured Minimum Maximum 


3336L Barricade White 0.3073 0.3256 48.77 27 - 
3336L Barricade Orange 0.6056 0.3791 13.09 10 30 
3326L Barricade White 0.6625 0.3136 48.66 27 - 
3326L Barricade Red 0.3080 0.3260 5.01 2.5 15 


See next page for plots against color boundaries. 
 
Products meet Daytime Color and Luminance requirements. 
 
6.4 Accelerated Outdoor Weathering 
 
Requirement: 80% of ASTM D4956 Tables 4 & 5 (Types III & IV)  


0.2° observation only 
Test Method: Exposure: ASTM G7, 12 months (Workzone, Reboundable),  


AZ & FL, 45° Performed by AZTest, report #: CAL-11 & CAL-12 
Reflex: ASTM E810 


Sample Area: 4 in x 7 in, 0.222 ft² (102 mm x 203 mm, 0.0206 m²) 
 
Samples mounted on 0.040" thick 4" x 12" aluminum panels and weathered for 
the specified time in Desert and Tropical climates.  Samples were washed in 
a mild detergent solution and dried after exposure.  Unexposed areas at the 
top and bottom of each panel were masked leaving a 4" x 7" exposed area for 
testing, and Coefficient of Retroreflection (RA) measured as per 6.2. 
 
Samples tested as dual colors on a single test panel.  In order to measure 
performance of just one color on a panel, the second color was temporarily masked 
with black paper.  The resulting areas (below) were measured using computer 
software and used for determination of Coefficient of Retroreflection 
 


3336L Barricade Outdoor Weathering sample areas after masking 
Sample White Area Orange Area Sample Reflex Area 
AZ1 23.9 in² (85.4%)  4.1 in² (14.6%) 28.0 in² (100%) 
AZ2 16.2 in² (57.9%) 11.8 in² (42.1%) 28.0 in² (100%) 
FL1 23.3 in² (83.2%)  4.7 in² (16.8%) 28.0 in² (100%) 
FL2  6.0 in² (21.6%) 22.0 in² (78.4%) 28.0 in² (100%) 


 
3326L Barricade Outdoor Weathering sample areas after masking 
Sample White Area Red Area Sample Reflex Area 
AZ1 10.7 in² (38.1%) 17.3 in² (61.9%) 28.0 in² (100%) 
AZ2 21.3 in² (76.1%)  6.7 in² (23.9%) 28.0 in² (100%) 
FL1  3.3 in² (11.9%) 24.7 in² (88.1%) 28.0 in² (100%) 
FL2 15.7 in² (56.1%) 12.3 in² (43.9%) 28.0 in² (100%) 
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6.4 Accelerated Outdoor Weathering (continued) 
 
Desert Climate: 12 month exposure (Whitmann, AZ); 11/14/16 to 11/15/17 
AZ Test Test Number: CAL-11 
Entrance Angle: -4° +30° 
Prod. Sample 0° 90° Avg. Min RA 0° 90° Avg. Min RA 


3336L 
White 


AZ1 645.0 512.5 578.8 
Type III: 200 
Type IV:  288 


388.2 287.8 338.0 
Type III: 120 
Type IV:  136


AZ2 652.8 524.4 588.6 399.6 298.0 348.8 
Avg 648.9 518.5 583.7 393.9 292.9 343.4


3336L 
Orange 


AZ1 304.0 209.5 256.8 
Type III:  80 
Type IV:  116 


182.3 112.9 147.6 
Type III:  48 
Type IV:   54


AZ2 285.6 194.9 240.3 179.2 110.4 144.8 
Avg 294.8 202.2 248.5 180.8 111.7 146.2


3326L 
White 


AZ1 739.5 470.2 604.9 
Type III: 200 
Type IV:  288 


455.3 259.1 357.2 
Type III: 120 
Type IV:  136


AZ2 753.5 467.6 610.6 469.9 283.6 376.8 
Avg 746.5 468.9 607.7 462.6 271.4 367.0


3326L 
Red 


AZ1 142.5 83.1 112.8 
Type III:  36 
Type IV:   52 


87.4 44.5 66.0 
Type III:  20 
Type IV:   24


AZ2 156.3 97.5 126.9 95.6 58.4 77.0 
Avg 149.4 90.3 119.9 91.5 51.5 71.5


 
Tropical Climate: 12 month exposure (Homestead, Florida); 12/01/16 to 12/01/17 
AZ Test Test Number: CAL-12 (Q-Lab ADT-170-1) 
Entrance Angle: -4° +30° 
Prod. Sample 0° 90° Avg. Min RA 0° 90° Avg. Min RA 


3336L 
White 


FL1 295.1 476.0 385.6 
Type III: 200 
Type IV:  288 


200.8 266.2 233.5 
Type III: 120 
Type IV:  136


FL2 359.4 511.8 435.6 240.4 270.4 255.4 
Avg 327.3 493.9 410.6 220.6 268.3 244.5


3336L 
Orange 


FL1 257.5 200.6 229.1 
Type III:  80 
Type IV:  116 


150.9 104.2 127.6 
Type III:  48 
Type IV:   54


FL2 225.6 171.6 198.6 134.5 88.4 111.5 
Avg 241.6 186.1 213.8 142.7 96.3 119.5


3326L 
White 


FL1 244.9 412.4 328.7 
Type III: 200 
Type IV:  288 


167.4 234.8 201.1 
Type III: 120 
Type IV:  136


FL2 223.6 396.8 310.2 150.4 216.9 183.7 
Avg 234.3† 404.6 319.4 158.9 225.9 192.4


3326L 
Red 


FL1 111.5 76.7 94.1 
Type III:  36 
Type IV:   52 


69.0 39.0 54.0 
Type III:  20 
Type IV:   24


FL2 107.3 80.1 93.7 67.8 39.4 53.6 
Avg 109.4 78.4 93.9 68.4 39.2 53.8


 
† - 0° rotation below minimum requirements for Type IV 


Samples show no appreciable cracking, scaling, pitting, blistering, edge 
lifting, or curling, or more than 1/32" shrinkage or expansion. 


 
Products meet Accelerated Outdoor Weathering requirements for Type III and 
Type IV sheeting at the average of 0° and 90° rotations. 
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Daytime Color Plots 
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6.5 Colorfastness 
 
Requirement: ASTM D4956 Tables 2 and 11 (Types III & IV Sheeting) 
Test Method: Exposure: ASTM G7, 36 months (12 months Workzone), AZ & FL, 


45° exposure 
Color: ASTM E308, E1347, E1349, E991, E1164 
(Illuminant D65, 2° Observer, Annular 45/0 Geometry) 
Average of 8 reads, each read oriented 45° apart 


Instrument: Hunterlab Colorflex A60 Spectrocolorimeter (No SCF available) 
 
Desert Climate: 12 month exposure (see 6.4) 


Sample x y Y 
Measured Minimum Maximum 


3336L Barricade 
White 


AZ1 0.3091 0.3281 50.04 27 - AZ2 0.3090 0.3279 48.75 
3336L Barricade 


Orange 
AZ1 0.5926 0.3824 13.98 10 30 AZ2 0.5942 0.3820 13.94 


3326L Barricade 
White 


AZ1 0.3095 0.3283 50.87 27 - AZ2 0.3092 0.3281 49.23 
3326L Barricade 


Red 
AZ1 0.6444 0.3148 5.32 2.5 15 AZ2 0.6524 0.3148 5.09 


 
Tropical Climate: 12 month exposure (see 6.4) 


Sample x y Y 
Measured Minimum Maximum 


3336L Barricade 
White 


FL1 0.3097 0.3282 49.40 27 - FL2 0.3096 0.3280 48.34 
3336L Barricade 


Orange 
FL1 0.5889 0.3820 14.03 10 30 FL2 0.5876 0.3822 13.94 


3326L Barricade 
White 


FL1 0.3109 0.3284 47.01 27 - FL2 0.3098 0.3280 48.99 
3326L Barricade 


Red 
FL1 0.6349 0.3137 5.26 2.5 15 FL2 0.6368 0.3146 5.52 


 
See page 7 for plots against color boundaries. 
 
Products meet Colorfastness requirements. 
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6.6 Shrinkage 
 
Requirement: ASTM D4956 6.6 
Test Method: ASTM D4956 7.8 
 
Removed liner from 9" x 9" samples and measured the sample side lengths at 
t = 0, t = 10 min, and t = 24 hours then determined the length changes. 
 


Product Side 
10 minutes 24 hours 


Measured Maximum
Allowed Measured Maximum


Allowed


3336L Barricade 
Orange/White 


1 N/C 
1/32" 


-1/64" 
1/8" 


2 N/C N/C 
3 N/C -1/64" 
4 N/C N/C 


3326L Barricade 
Red/White 


1 N/C 
1/32" 


N/C 
1/8" 


2 N/C -1/32" 
3 N/C -1/32" 
4 N/C -1/32" 


 N/C indicates no change. 
 
Products meet Shrinkage requirements. 
 
6.7 Flexibility 
 
Requirement: ASTM D4956 6.7, S2.1.2 (Reboundable) 
Test Method: ASTM D4956 7.9, S2.2.2 (Reboundable) 
 
2¾" x 11" sample prepared by removing protective liner and liberally 
applying talc on adhesive side.  Samples and mandrel set in a chamber at 
0°C and allowed to condition for a minimum of two (2) hours.  While still 
in chamber at 0°C, samples then bent around ⅛" diameter mandrel by grasping 
long ends of sample and placing center of sample at the mandrel with 
adhesive side contacting mandrel, then pulling long ends downward and 
together within 1 second until material had a 180° bend at its center.  
Samples tested in three (3) orientations - 0°, 45°, and 90° as defined for 
coefficient of retroreflection. 
 


Product Results 
0° 45° 90° 


3336L Barr. O/W No cracking. No cracking. No cracking. 
3326L Barr. R/W No cracking. No cracking. No cracking. 


 
Products meet Reboundable Flexibility requirements. 
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6.8 Liner Removal 
 
Requirement: ASTM D4956 6.8 
Test Method: ASTM D4956 7.10 
 
2" x 4" samples exposed to accelerated storage conditions of 71°C at 
2.5 psi for 4 hours then cooled to 23°C for 1 hour. 
 


Product Results 


3336L Barr. O/W Liner easily removed without assistance and 
did not break, tear, or remove adhesive. 


3326L Barr. R/W Liner easily removed without assistance and 
did not break, tear, or remove adhesive. 


 
Products meet Liner Removal requirements. 
 
6.9 Adhesion 
 
Requirement: ASTM D4956 6.9, S2.1.3 (Reboundable) 
Test Method: ASTM D4956 7.5, S2.2.3 (Reboundable) 
 
4" each of two (2) 1"x6" sheeting samples were bonded to 0.040" thick 
degreased and acid-etched 6061-T6 aluminum panels. After conditioning, a 
0.79kg weight was hung from the free end of sample 90° to the panel.  After 
5 minutes, the peel distance was measured. 
 


Product Peel Distance Maximum 1 2 
3336L Barr. O/W 0.05" 0.05" 1.0" 3326L Barr. R/W 0.05" 0.05" 


 
Products meet Reboundable Adhesion requirements. 
 
6.10 Impact Resistance 
 
Requirement: ASTM D4956 6.10, S2.1.1 (Reboundable) 
Test Method: ASTM D4956 7.11, S2.2.1 (Reboundable) 
 
3" x 5" samples mounted to 0.040" thick 6061-T6 aluminum and subjected to a  
100 in-lb impact from a mass with a steel ⅝" diameter round tip. 
 


Product Results 
3336L Barr. O/W No cracking or delamination outside impact area. 
3326L Barr. R/W No cracking or delamination outside impact area. 


 
Products meet Reboundable Impact Resistance requirements. 
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6.11 Nighttime Color  
 
Requirement: ASTM D4956 Table 13  
Test Method: ASTM E811, E308 


(Illuminant A, 2° Observer, +5°/0.33° Geometry at 10 feet) 
Average of 3 reads at ε=0° and 90° 


Instrument: Photo Research PR-655 Spectroradiometer 
 


Initial 


Product 
ε=0° ε=90° 


x y x y 
3336L Barr. White 0.4503 0.4118 0.4574 0.4119 
3336L Barr. Orange 0.6039 0.3908 0.6055 0.3888 
3326L Barr. White 0.4456 0.4096 0.4504 0.4095 
3326L Barr. Red 0.6689 0.3247 0.6706 0.3230 


 
Colorfastness - Desert Climate: 12 month exposure (see 6.4) 


Product Sample 
ε=0° ε=90° 


x y x y 
3336L 
White 


AZ1 0.4534 0.4105 0.4608 0.4133 
AZ2 0.4527 0.4108 0.4603 0.4134 


3336L 
Orange 


AZ1 0.6043 0.3897 0.6023 0.3913 
AZ2 0.6017 0.3920 0.6048 0.3891 


3326L 
White 


AZ1 0.4539 0.4119 0.4601 0.4118 
AZ2 0.4536 0.4111 0.4661 0.4132 


3326L 
Red 


AZ1 0.6701 0.3237 0.6707 0.3227 
AZ2 0.6697 0.3235 0.6706 0.3228 


 
Colorfastness - Tropical Climate: 12 month exposure (see 6.4) 


Product Sample 
ε=0° ε=90° 


x y x y 
3336L 
White 


FL1 0.4527 0.4112 0.4611 0.4130 
FL2 0.4517 0.4122 0.4576 0.4130 


3336L 
Orange 


FL1 0.6027 0.3913 0.6049 0.3894 
FL2 0.6002 0.3929 0.6023 0.3911 


3326L 
White 


FL1 0.4535 0.4119 0.4546 0.4115 
FL2 0.4515 0.4107 0.4631 0.4130 


3326L 
Red 


FL1 0.6692 0.3240 0.6699 0.3233 
FL2 0.6708 0.3227 0.6709 0.3222 


 
Products meet Nighttime Color requirements. 
 
Note: See next page for plots against color boundaries. 


 
Colorfastness of Nighttime Color is not explicitly required for 
ASTM D4956.   
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Nighttime Color Plots 
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S1. Fungus Resistance 
 
Requirement: ASTM D4956 S1.3.11 
Test Method: ASTM D4956 S1 
 
Per request, only the 3310 White was tested for Fungus Resistance. 
 
Three (3) 2" x 2" samples of sheeting mounted to 0.020" thick aluminum 
substrate were placed firmly on the specified agar medium and exposed to 
Aspergillus niger inoculum (AATCC Number 6275) for 14 days incubation 
period.  Upon completion of incubation period, samples visibly examined for 
fungus growth then wiped with a 70% ethanol solution.  Cleaned samples then 
visually examined for pitting and textured surface. 
 


Product Results 
3310 White No fungal growth, surface texturing, or pitting. 


 
Specified product meets Fungus Resistance requirements. 
 


 
Samples, post fungus test 
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Photographs 
 


3336L Barricade Orange/White 3326L Barricade Red/White 
 


 
Sheeting Orientation 


 


 
Sheeting markings indicating 0° rotation 


- not used for compliance determination per manufacturer's instructions 
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Weathered Panels 
 


 
3336L AZ1 + AZ2 


 
3336L FL1 + FL2 


 
3326L AZ1 + AZ2 


 
3326L FL1 + FL2 


 








 3M Traffic Safety Division 
 3M Center, 235-3W-052  


St. Paul  MN 55144 
 


 


 
 


February 22, 2018 


 


 
CERTIFICATE OF CONFORMANCE 
 
This is to certify that the materials described herein, conform with all 
requirements of the regulations identified below: 
 
 
MATERIAL1 
 
3M™ Flexible Prismatic Reflective Barricade Sheeting Series 3334/3336 orange and 


white or red and white barricade sheeting 
 


 
 


  
REGULATIONS: 
 


• ASTM D 4956-17, Type III and Type IV sheetings for construction work 
zone sign applications 


 


 


ThanhHuong Do 
 


Thanh-Huong T. Do  


 Quality Engineering Specialist 


3M Traffic Safety Division 


3M Center, 235-3W-52 | St. Paul, MN 55144. 


Office: 651 733 2419 | Fax: 651 575 3055  


                                                 
1 This certification is based upon historical results obtained on materials representative of those 


listed 


  


  


 
 








Flexible Prismatic Reflective  
Barricade Sheeting
Series 3334/3336 With Pressure Sensitive Adhesive


Replaces MT PB 334/336 dated June 2008


Product Bulletin 3334/3336 May 2014


Description 3M™ Flexible Prismatic Reflective Barricade Sheeting Series 3334/3336 is a prestriped orange and 
white or red and white barricade sheeting intended for reflectorizing traffic control barricades. 
Series 3334/3336 sheeting is designed for use on aluminum, wood substrates, and flame treated rigid 
plastic board panels as detailed in 3M Information Folder 1.7. Series 3334/3336 consists of impact 
resistant prismatic lens reflective sheeting precoated with pressure sensitive adhesive and exceeds 
the reflectivity values of ASTM Type III and Type IV. Series 3334/3336 is available in the following 
prestriped configurations:


Table 1
Barricade Sheeting Configuration


Orange/White


4-inch left stripe 3334L O/W 
4-inch right stripe 3334R O/W 
6-inch left stripe 3336L O/W, 3326L R/W 
6-inch right stripe 3336R O/W, 3326R R/W 


Note: “Left” sheetings have stripes that slope from the upper left to lower right and are placed on the 
left side of the roadway to move traffic to the right. Right sheetings are the opposite.


Photometric Daytime Color (x,y,Y)
The chromaticity coordinates and luminance factor of the retroreflective sheeting conform to Table II.


Color Test – Ordinary Color
Conformance to standard chromaticity (x,y) and luminance factor (Y %) requirements should be 
determined by instrumental method in accordance with ASTM E 1164 on sheeting applied to smooth 
aluminum test panels cut from Alloy 6061-T6 or 5052-H38. The values should be determined on a 
HunterLab ColorFlex 45/0 spectrophotometer. Computations will be done for CIE Illuminant D65 and 
the 2º standard observer.1


1The instrumentally determined color values of retroreflective sheeting can vary significantly depending on the make and model of colorimetric 
spectrophotometer as well as the color and retroreflective optics of the sheeting (David M. Burns and Timothy J. Donahue, Measurement Issues in 
the Color Specification of Fluorescent Retroreflective Materials for High Visibility Traffic Signing and Personal Safety Applications, Proceedings 
of SPIE: Fourth Oxford Conference on Spectroscopy, 4826, pp. 39-49, 2003). For the purposes of this document, the HunterLab ColorFlex 45/0 
spectrophotometer should be the referee instrument. 
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Photometric  
(continued)


Table II - CIE Chromaticity Coordinate Limits2 for new sheeting
1 2 3 4 Limit Y (%)


Color x y x y x y x y Min. Max


White .305 .305 .355 .355 .335 .375 .285 .325 40 —


Orange .558 .352 .636 .364 .570 .429 .506 .404 14 30


Red .648 .351 .753 .265 .629 .281 .565 .346 2.5 15


 2The four pairs of chromaticity coordinates define the acceptable color in terms of the CIE 1931 standard colormetric system measured with standard illuminant D64.


Coefficients of Retroreflection
The values in Table II are mimimum coefficients of retroreflection expressed in candelas per foot 
candle per square foot (candelas per lux per square meter).


Test for Coefficients of Retroreflection
Conformance to coefficient of retroreflection requirements should be determined by instrumental 
method in accordance with ASTM E-810 “Test Method for Coefficient of Retroreflection Sheeting.”


Table III
Minimum Coefficient of Retroreflection RA Candelas  


per Foot Candle per Square Meter (90° Rotation)


-4° Entrance Angle2


Observation1 Angle  0.2°  0.5°
Orange/White 145/360 60/150


Red/White 65/360 27/150


30° Entrance Angle2


Observation1 Angle  0.2°  0.5°
Orange/White 68/170 28/72


Red/White 30/170 13/72
1Observation Angle - The angle between the illumination axis and the observation axis.


Recommended 
Application 
Procedures


Series 3334/3336 sheeting may be applied to barricade panels using a squeeze roll applicator or by 
hand. The application temperature (and substrate temperature) should exceed 60°F. If hand applied, 
sheeting should be applied with firm pressure using a plastic squeegee or rubber roller. 


3M recognizes that some customers will choose to apply Series 3334/3336 sheetings to plastic 
substrates. Without endorsement of the use of such substrates, some comments regarding their use can 
be made. Plastics, including fiberglass laminates, vary as to type, composition, and manufacture, so 
that their use as an application surface requires careful evaluation under actual use conditions. Some 
plastics embrittle on exposure and some plastics contain migrating constituents that may contaminate 
the adhesive or cause sheeting discoloration and adversely affect performance. Also, some plastics are 
affected by ingredients in the sheeting adhesives that migrate into the panel. Sheeting must NOT be 
applied to transparent or translucent materials as light transmission may adversely affect adhesion. 


3M Information Folder 1.7 may provide further insight into applications on plastic substrates.  
Note: Care must be taken to avoid stretching Series 3334/3336 sheetings during application.
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Adhesive and Film 
Properties


Standard Test Panels
Unless otherwise specified herein, sheeting should be applied to test panels and conditioned in 
accordance with ASTM D4956 and test methods and conditions should conform to ASTM D4956.


Properties
The following properties should conform to the requirements in ASTM D4956.
1. Adhesion
2. Outdoor weathering


– retained coefficient of retroreflection
– colorfastness


3. Shrinkage
4. Flexibility
5. Liner removal
6. Impact resistance
7. Night time color
In addition, Series 3334/3336 sheeting will conform to the following properties.
1. Gloss


Test Method — Test in accordance with ASTM D523 using a 60° glossmeter.
Requirement — Rating not less than 50.


2. Optical Stability
Test Method — Apply a 3 inch x 6 inch sample to a test panel. Measure RA then place it in an oven at 
71°C ± 3°C (160°F ± 5°F) for 24 hours followed by conditioning at standard conditions for two hours.
Remeasure RA.
Requirement — The sheeting shall retain a minimum of 85% and a maximum of 115% of the 
original coefficient of retroreflection.


Cleaning Sheeting that requires cleaning should be flushed with water, then washed with a detergent solution 
and soft bristle brush or sponge. Avoid pressure that may damage the materials. Flush with water 
following washing. Do not use solvents to clean sheeting. See Information Folder 1.10.


Storage and Packaging Series 3334/3336 sheeting should be stored in a cool, dry area, preferably at 65-75°F (18-24°C) and 
30-50% relative humidity and should be applied within one year of purchase. Rolls should be stored 
horizontally in the shipping carton. Partially used rolls should be returned to the shipping carton or 
suspended horizontally from a rod or pipe through the core. Devices such as drums should be stored 
or shipped vertically stacked to avoid scuffing during shipment.


Health and Safety 
Information


Read all health hazard, precautionary and first aid statements found in the Material Safety Data Sheet, 
and/or product label of chemicals prior to handling or use.


3M Basic Product 
Warranty and  
Limited Remedy


3M™ Flexible Prismatic Reflective Barricade Sheeting Series 3334/3336 (“Product”) is warranted to 
be free of defects in materials and manufacture at the time of shipment and to meet the specifications 
stated in this Product Bulletin. If the Product is proven not to have met the Basic Warranty on its 
shipment date, then a buyer’s exclusive remedy, and 3M’s sole obligation, at 3M’s option, will be 
refund or replacement of the Product.


General Performance 
Considerations


The durability of 3M™ Flexible Prismatic Barricade Sheeting Series 3334/3336 will depend upon 
many factors including, but not limited to, substrate selection and preparation, compliance with 
recommended application procedures, geographic area, exposure conditions, and maintenance. The 
user must determine the suitability of this material on any specific substrate or device for its intended 
use. Applications on improperly prepared, excessively rough or non-weather resistant surfaces, or 
exposure to severe or unusual conditions can reduce the durability of such applications. Purchaser 
should select a suitable test for determining reflective sheeting performance on any device or 
substrate. For reboundable substrates, the test should include plastic manufacturer’s recommendation 
for impacting reboundable plastic traffic control devices.







3M assumes no responsibility for any injury, loss or damage arising out of the use of a product that is not of our manufacture. Where reference  
is made in literature to a commercially available product, made by another manufacturer, it shall be the user’s responsibility to ascertain the  
precautionary measures for its use outlined by the manufacturer.


Important Notice
All statements, technical information and recommendations contained herein are based on tests we believe to be reliable as of the date of this 
printing, but the accuracy or completeness thereof is not guaranteed, and the following is made in lieu of all warranties, or conditions express 
or implied. Seller’s and manufacturer’s only obligation shall be to replace such quantity of the product proved to be defective. Neither seller nor 
manufacturer shall be liable for any injury, loss or damage, direct, indirect, special or consequential, arising out of the use of or the inability to use the 
product. Before using, user shall determine the suitability of the product for his/her intended use, and user assumes all risk and liability whatsoever in 
connection therewith. Statements or recommendations not contained herein shall have no force or effect unless in an agreement signed by officers of 
seller and manufacturer.


3M is a trademark of 3M. Used under license in Canada.


Traffic Safety and Security Division 
3M Center, Building 0225-04-N-14
St. Paul, MN 55144-1000
1-800-553-1380
www.3M.com/roadwaysafety


3M Canada Company
P.O. Box 5757
London, Ontario N6A 4T1
1-800-3MHELPS


3M México, S.A. de C.V.
Av. Santa Fe No. 55
Col. Santa Fe, Del. Alvaro Obregón
México, D.F. 01210


Please Recycle
© 3M 2014. All rights reserved.
Electronic Only 


FOR INFORMATION OR ASSISTANCE 
CALL: 1-800-553-1380


IN CANADA CALL: 
1-800-265-1840


Internet: 
www.3M.com/roadwaysafety


Limitation of Liability 
and Remedies 


3M’s liability under this warranty is limited to replacement or allowance as stated herein, and  
3M assumes no liability for incidental or consequential damages such as lost profits, business or 
revenue in any way related to the product regardless of the legal theory on which the claim is based.


THIS WARRANTY IS MADE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS 
OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF 
MERCHANTABILITY, OF FITNESS FOR A PARTICULAR PURPOSE, ANY IMPLIED 
WARRANTY ARISING OUT OF A COURSE OF DEALING OR PERFORMANCE, CUSTOM  
OR USAGE OF TRADE.


Literature Reference Information Folder 1.3 Instructions for Squeeze Roll Applicator


Information Folder 1.5 Hand Application Instructions


Information Folder 1.6 Instructions for Hand Squeeze Roll Applicator


Information Folder 1.7 Sign Base Materials


Information Folder 1.8 Color Application Instructions


Information Folder 1.10  Cutting, Matching, Premasking, and Prespacing Instructions


Information Folder 1.11  Storage Maintenance, and Removal Instructions
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Material Safety Data Sheet
 


Copyright, 2009, 3M Company.  All rights reserved.  Copying and/or downloading of this information for the purpose of properly 
utilizing 3M products is allowed provided that: (1) the information is copied in full with no changes unless prior written agreement is 
obtained from 3M, and (2) neither the copy nor the original is resold or otherwise distributed with the intention of earning a profit 
thereon.


This material safety data sheet (MSDS) is provided as a courtesy in response to a customer request.  This product is not regulated 
under, and a MSDS is not required for this product by the OSHA Hazard Communication Standard (29 CFR 1910.1200) because, 
when used as recommended or under ordinary conditions, it should not present a health and safety hazard.  However, use or 
processing of the product not in accordance with the product's recommendations or not under ordinary conditions may affect the 
performance of the product and may present potential health and safety hazards.


SECTION 1: PRODUCT AND COMPANY IDENTIFICATION


PRODUCT NAME:  3M™Flexible Prismatic Reflective Sheeting Series 3300 and 3M™Diamond Grade™
Flexilbe WorkZone Sheetings 3910FP, 3911FP, and 3914FP       


MANUFACTURER:  3M
DIVISION: Traffic Safety Systems Division


ADDRESS:  3M Center
St. Paul, MN  55144-1000


EMERGENCY PHONE: 1-800-364-3577 or (651) 737-6501 (24 hours)


Issue Date: 04/09/09
Supercedes Date: Initial Issue


Document Group: 26-6390-4


Product Use:
Intended Use: Reflective sheeting for traffic control signs and devices.


SECTION 2: INGREDIENTS


Ingredient C.A.S. No. % by Wt
Ethylene/acrylic acid copolymers Mixture 40 - 60
Acrylic copolymers Mixture 20 - 40
Urethane polymer Unknown 1 - 5
Colorants/additives Mixture 0 - 2


SECTION 3: HAZARDS IDENTIFICATION


3.1  EMERGENCY OVERVIEW
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Odor, Color, Grade: Various colors of reflective sheetings
General Physical Form: Solid 
Immediate health, physical, and environmental hazards:  This product, when used under reasonable conditions and 
in accordance with the 3M directions for use, should not present a health hazard. However, use or processing of the product in a 
manner not in accordance with the product's directions for use may affect the performance of the product and may present potential 
health and safety hazards. 


3.2  POTENTIAL HEALTH EFFECTS


Eye Contact:
No health effects are expected.


Skin Contact:
No health effects are expected.


Inhalation:
No health effects are expected.


Ingestion:
No health effects are expected.


  


SECTION 4:  FIRST AID MEASURES


4.1   FIRST AID PROCEDURES


The following first aid recommendations are based on an assumption that appropriate personal and industrial hygiene practices are 
followed.


Eye Contact: No need for first aid is anticipated. 


Skin Contact:  No need for first aid is anticipated. 


Inhalation: No need for first aid is anticipated. 


If Swallowed:   No need for first aid is anticipated.   


SECTION 5: FIRE FIGHTING MEASURES


5.1   FLAMMABLE PROPERTIES


Autoignition temperature No Data Available
Flash Point Not Applicable
Flammable Limits - LEL Not Applicable
Flammable Limits - UEL Not Applicable
OSHA Flammability Classification: Not Applicable


5.2   EXTINGUISHING MEDIA
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Ordinary combustible material. Use fire extinguishers with class A extinguishing agents (e.g., water, foam).  Use fire extinguishers 
with class B extinguishing agents (e.g., dry chemical, carbon dioxide). 


5.3   PROTECTION OF FIRE FIGHTERS


Special Fire Fighting Procedures:   Wear full protective equipment (Bunker Gear) and a self-contained breathing apparatus 
(SCBA).   


Unusual Fire and Explosion Hazards:   No unusual fire or explosion hazards are anticipated.  


Note: See STABILITY AND REACTIVITY (SECTION 10) for hazardous combustion and thermal decomposition 
information.


SECTION 6: ACCIDENTAL RELEASE MEASURES


Accidental Release Measures: Not applicable.   


SECTION 7: HANDLING AND STORAGE


7.1   HANDLING
Avoid breathing of dust created by cutting, sanding, grinding or machining.  This product is considered to be an article which does not 
release or otherwise result in exposure to a hazardous chemical under normal use conditions.  


7.2   STORAGE
Not applicable.  


SECTION 8:  EXPOSURE CONTROLS/PERSONAL PROTECTION


8.1   ENGINEERING CONTROLS
Not applicable.  Provide appropriate local exhaust for cutting, grinding, sanding or machining.  


8.2   PERSONAL PROTECTIVE EQUIPMENT (PPE)


8.2.1   Eye/Face Protection
Not applicable.


 


8.2.2   Skin Protection
Gloves are not required.    


 


8.2.3   Respiratory Protection
Under normal use conditions, airborne exposures are not expected to be significant enough to require respiratory protection. Avoid 
breathing of dust created by cutting, sanding, grinding or machining.


 


8.2.4   Prevention of Swallowing
Not applicable.   
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8.3   EXPOSURE GUIDELINES


None Established
 


SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES


Odor, Color, Grade: Various colors of reflective sheetings
General Physical Form: Solid 
Autoignition temperature No Data Available
Flash Point Not Applicable
Flammable Limits - LEL Not Applicable
Flammable Limits - UEL Not Applicable
Boiling point Not Applicable


Vapor Density Not Applicable


Vapor Pressure Not Applicable


Specific Gravity Not Applicable
pH Not Applicable
Melting point No Data Available
Solubility In Water Not Applicable


Evaporation rate Not Applicable
Volatile Organic Compounds Not Applicable
Percent volatile Not Applicable
VOC Less H2O & Exempt Solvents Not Applicable
Viscosity Not Applicable


SECTION 10: STABILITY AND REACTIVITY


Stability: Stable.  


Materials and Conditions to Avoid: None known    
 


Hazardous Polymerization: Hazardous polymerization will not occur.          
 


Hazardous Decomposition or By-Products


Substance Condition
Aldehydes During Combustion
Hydrocarbons During Combustion
Carbon monoxide During Combustion
Carbon dioxide During Combustion
Oxides of Nitrogen During Combustion


 
Hazardous Decomposition: Under recommended usage conditions, hazardous decomposition products are not expected. Hazardous 
decomposition products may occur as a result of oxidation, heating, or reaction with another material.
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SECTION 11: TOXICOLOGICAL INFORMATION
 


Please contact the address listed on the first page of the MSDS for Toxicological Information on this material and/or its 
components.


SECTION 12: ECOLOGICAL INFORMATION


ECOTOXICOLOGICAL INFORMATION


Not applicable.


CHEMICAL FATE INFORMATION


Not applicable.


SECTION 13: DISPOSAL CONSIDERATIONS


Waste Disposal Method: Reclaim if feasible. If product can't be reclaimed, dispose of waste product in a sanitary landfill. 
Alternatively, incinerate the waste product in an industrial, commercial, or municipal incinerator.   


Since regulations vary, consult applicable regulations or authorities before disposal.


SECTION 14:TRANSPORT INFORMATION


Please contact the emergency numbers listed on the first page of the MSDS for Transportation Information for this 
material.


SECTION 15: REGULATORY INFORMATION


US FEDERAL REGULATIONS
Contact 3M for more information.


311/312 Hazard Categories:
Fire Hazard - No    Pressure Hazard - No    Reactivity Hazard - No     Immediate Hazard - No    Delayed Hazard - No


 







MATERIAL SAFETY DATA SHEET  3M™Flexible Prismatic Reflective Sheeting Series 3300 and 3M™Diamond Grade™ Flexilbe 
WorkZone Sheetings 3910FP, 3911FP, and 3914FP    04/09/09


_________________________________________________________________________________________________
Page  6 of    7


STATE REGULATIONS
Contact 3M for more information.


CHEMICAL INVENTORIES
This product is an article as defined by TSCA regulations, and is exempt from TSCA Inventory listing requirements.


Contact 3M for more information.


 


INTERNATIONAL REGULATIONS
Contact 3M for more information.


 


This MSDS has been prepared to meet the U.S. OSHA Hazard Communication Standard, 29 CFR 1910.1200.


SECTION 16: OTHER INFORMATION


NFPA Hazard Classification
Health:  0    Flammability:  0     Reactivity:  0    Special Hazards:  None


 


National Fire Protection Association (NFPA) hazard ratings are designed for use by emergency response personnel to address the hazards that are 
presented by short-term, acute exposure to a material under conditions of fire, spill, or similar emergencies. Hazard ratings are primarily based on the 
inherent physical and toxic properties of the material but also include the toxic properties of combustion or decomposition products that are known to 
be generated in significant quantities.


 
Reason for Reissue: Should state - Ordinary combustible material


No revision information is available.


DISCLAIMER: The information in this Material Safety Data Sheet (MSDS) is believed to be correct as of the date issued.  3M 
MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF PERFORMANCE OR USAGE OF 
TRADE.  User is responsible for determining whether the 3M product is fit for a particular purpose and suitable for user's method of 
use or application.  Given the variety of factors that can affect the use and application of a 3M product, some of which are uniquely 
within the user's knowledge and control, it is essential that the user evaluate the 3M product to determine whether it is fit for a 
particular purpose and suitable for user's method of use or application.


3M provides information in electronic form as a service to its customers.  Due to the remote possibility that electronic transfer may 
have resulted in errors, omissions or alterations in this information, 3M makes no representations as to its completeness or accuracy.  
In addition, information obtained from a database may not be as current as the information in the MSDS available directly from 3M.
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3M MSDSs are available at www.3M.com
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