
 

SEMI D50-0707 
TEST METHOD FOR SURFACE HARDNESS OF FPD  
POLARIZING FILM 

This standard was technically approved by the global Flat Panel Display – Color Filter & Optical Elements 
Committee. This edition was approved for publication by the global Audits and Reviews Subcommittee on 
May 16, 2007. It was available at www.semi.org in June 2007 and on CD-ROM in July 2007. 

1  Purpose 

1.1  This specification defines the procedural guideline for measuring the surface hardness of a polarizing film and 
its materials for FPD. These procedures are applicable to manufacturing, quality control, and development work. 

1.2  This specification clarifies the differences when evaluating a polarizing film and its materials, using 
ISO15184:1998 “Paint and Vanishes – Determination of Film Hardness by Pencil Test,” the specification defined 
for determining the hardness of coating films. It specifically clarifies the load in the test method and evaluation 
items in the evaluation method. 

2  Scope 

2.1  This specification defines the measurement method of surface hardness of a polarizing film and its materials for 
FPD applications. 

NOTICE: This standard does not purport to address safety issues, if any, associated with its use.  It is the 
responsibility of the users of this standard to establish appropriate safety and health practices and determine the 
applicability of regulatory or other limitations prior to use. 

3  Referenced Standards and Documents 

3.1  SEMI Standards 

3.1.1  None. 

3.2  ISO Standard1 

ISO 15184:1998 — Paints and varnishes – Determination of film hardness by pencil test 

3.3  JIS Standard2 

JIS K 5600-5-4:1999 — Testing methods for paints – Part 5: Mechanical property of film – Section 4: Scratch 
hardness (Pencil method) 

NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions. 

4  Test Method 

4.1  Equipment and Instruments — For the test equipment, pencil, pencil sharpener, abrasive paper, and sampling 
method, those specified in ISO15184:1998 are to be employed. Test equipment can be of another shape as long as it 
is based on the same principles as in ISO15184:1998. However, if equipment other than the kind specified in 
ISO15184:1998 is used, types of test equipment used shall be recorded in the test result report and any other such 
documents. Also, the load applied in the test shall be changed to 4.9N ± 0.1, since surface hardness of polarizing 
film is generally weaker than coated films. 

4.2  Test Plate — Test piece is prepared by cutting the target polarizing film and its materials into the shape and size 
suitable for the test. Whether the sample is tested as a polarizing film or as raw material shall be clearly stated in the 
test result report and other such documents. 
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4.3  Procedure  

4.3.1  Running the Test — Methods and conditions specified in ISO15184:1998 shall be used for the test 
environment, conditioning of the pencil, mounting of the polarizing film, and use of test equipment. However, the 
speed of the test equipment shall be 0.5 mm/s and the scratch length shall be from 5 to 10 mm. For other test 
methods, the test equipment shall be operated as specified in ISO15184:1998. 

4.3.2  Evaluation — Visual inspection can be performed immediately after the measurement. If there is dent, a 
check shall be made if the dent recovers after one (1) hour. For the evaluation of scratches, the reflective test shall be 
performed on a blackboard using fluorescent light. Other evaluations shall be conducted in accordance with the 
methods specified in ISO15184:1998. 

4.3.3  Evaluation Items  

4.3.3.1  Scratch — Irrecoverable visual change on the surface of the polarizing film. 

4.3.3.2  Dent — Visual change caused on the surface of the polarizing film that recovers with time. Dent that 
recovers within an hour is out of the scope of this specification. If there are other specific evaluation items, they 
shall be described separately in the test items. 

5  Accuracy 

5.1  All the measurements shall conform to the accuracy specified in ISO15184:1998. 

6  Test Result Report 

6.1  Results of the test items defined in § 4.3.3 and contents specified in ISO15184:1998 shall be reported. If dent is 
not evaluated, it shall be commented upon in the report as required. 

6.2  The following information shall be included as additional items. 

1. Type of the test equipment used. 
2. Whether the sample is polarizing film or its material. 
3. If there is any special condition such as the evaluation result depends on measurement direction. 
 
 

NOTICE: SEMI makes no warranties or representations as to the suitability of the standard(s) set forth herein for 
any particular application.  The determination of the suitability of the standard(s) is solely the responsibility of the 
user.  Users are cautioned to refer to manufacturer’s instructions, product labels, product data sheets, and other 
relevant literature respecting any materials or equipment mentioned herein.  These standards are subject to change 
without notice. 

By publication of this standard, Semiconductor Equipment and Materials International (SEMI) takes no position 
respecting the validity of any patent rights or copyrights asserted in connection with any item mentioned in this 
standard.  Users of this standard are expressly advised that determination of any such patent rights or copyrights, and 
the risk of infringement of such rights are entirely their own responsibility. 
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