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Standard Test Method for
Evaluating Thermal Paper Emiploying a Facsimile Thermal
Printer as a Test Instrument

This standard is issued under the fixed designation F 1320; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 4. Summary of Test Method

1.1 This test method covers a standardized procedure utiliz- 4.1 This test method consists of using a facsimile printer in
ing the facsimile thermal printer as an imaging device forcopy mode under specified conditions to produce images for
measuring the performance properties of direct thermal papethe evaluation of direct thermal paper on a comparative basis.

1.2 This test method may also be used to evaluate sonmiEhe method is not intended for manufacturing control testing.
imaging properties of facsimile printers. The method also examines curl, feeding characteristics, coating

1.3 This standard does not purport to address all of theresidue, and possible operational problems which may be
safety concerns, if any, associated with its use. It is theassociated with thermal papers from different manufacturers.
responsibility of the user of this standard to establish appro- o
priate safety and health practices and determine the applica®- Significance and Use
bility of regulatory limitations prior to useFor a specific 5.1 This test method will permit the user to make compari-

warning statement, see 9.1. sons of image quality and machine performance for thermal
paper. This test method is not intended for manufacturing

2. Referenced Documents control testing.
2.1 ASTM Standards: 5.2 This test method is designed to test only thermal papers

E 97 Test Method for Directional Reflectance Factor, 45-designed for use with facsimile machines. The test method is
deg 0-deg, of Opaque Specimens by Broad-Band Filtenot appropriate for the evaluation of thermal papers designed

Reflectometry for use with calculators, chart recorders, and other thermal
F 335 Terminology Relating to Electrostatic Copying printers.
F 360 Practice for Image Evaluation of Electrostatic Busi-

ness Copies 6. Interferences
F 556 Test Method for Curl of Carbonless Copy Papers 6.1 Some facsimile printers in different modes may operate
F 909 Terminology Relating to Printérs at various speeds. The quality of the imaging and performance
2.2 |EEE Standard: of the thermal paper can differ depending on the speed and
167 A Facsimile Test Chdrt mode of operation.

) 6.2 Facsimile printers may be subject to variations in quality
3. Terminology of output due to electrical and telephone line interference.

3.1 Definitions: 6.3 Densitometry readings can also be affected by voltage

3.2 thermal facsimile printer-a type of non-impact printer fluctuations requiring similar precautions to be taken as de-
that uses special paper coated with materials which react tecribed in 6.2.
heat applied by electrical resistance elements; the heat cause$.4 Machine damage results may occur if the grade of
the materials in the coating to form a visible image; the unit isthermal paper to be tested is not matched to the requirements
used to transmit and receive information in hard copy formof the facsimile unit given by the facsimile printer manufac-

over telephone lines. turer.
3.2.1 For definitions of other terms used in this test method, 6.5 When evaluating the curl characteristics of the thermal
see Terminology F 335 and F 909. paper, differences in the diameter of the core and the amount of

paper on the roll should be considered. Some machines feature
* This test method is under the jurisdiction of ASTM Committee F-5 on Business'Oll€rs that attempt to reverse the amount of curl in the paper.
Imaging Products and is the direct responsibility of Subcommittee F05.06 onThis should also be taken into consideration during the
Carbonless and Thermal Imaging Products. evaluation.

Current edition approved May 15, 1992. Published August 1992. Originally . . -,
published as F 1320 — 91. Last previous edition F 1320 — 91, 6.6 Imaging can vary as a function of the sequence position

2 piscontinued; sed992 Annual Book of ASTM Standardlel 06.01. of a given copy in a series of copies. For example, the image
# Annual Book of ASTM Standardéol 15.09. of the third copy of a run of 20 copies on a given machine may

4 Available from IEEE Service Center, 445 Hoes Lane, P.O. Box 1331, : .
Piscataway, NJ 08855.1331, be different from that of the fifteenth copy of that same run.
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6.7 Most machines make only one copy unless they haves chosen, the same test set should be used with each roll of
memory. Consequently, the mechanical condition of the origithermal paper being tested.
nal deteriorates proportionately to the number of copies cre- )
ated. Multiple originals may be required to test a full roll. The 9. Preparation of Apparatus
variation between originals, if any, must be considered in the 9.1 Before starting the test, the facsimile printer should be
evaluation. Any variation in density can be examined usingexamined. Clean the print head and feed rollers following the
reflection spectrometry. manufacturer's recommended procedure. Some models of

6.8 The age of the paper should be considered in théacsimile printers may not allow access to the print head for
evaluation. Older rolls of paper, especially if stored unwrappednspection, cleaning, or adjustments.
in high heat or humidity conditions, may result in poorer
imaging and subsequently incorrect results. Older rolls may ) )
also experience transport problems due to changes in moisture9-2 Where possible, set speed, contrast, resolution, and
content or curl if stored unwrapped. There can be other causé€ayscale as desired and record. Standard settings are recom-
for curl which relate to the coating operation and storage. Mended. Use the same settings throughout the test.

6.9 Variation in print density can occur due to resistance .
variation in the print elements across the print head. Densit)JIO' Procedure for Preparing the Image
measurements should be made in the same relative positions onl0.1 Insert the roll of thermal paper in the facsimile ma-

Note 1—The print head may be hot.

sets of test samples. chine and check for proper operation.
6.10 Different brands of thermal paper may require varying 10.1.1 In some facsimile units, the copy mode may operate
lengths of time until the final density is reached. at a different speed compared to standard transmission mode
operation which can affect thermal paper performance. If
7. Apparatus possible, adjust the copy mode speed to be equivalent to the

7.1 Facsimile Printer used to prepare images. The unit in SPeed at standard transmission mode. In some units, the
copy mode shall be employed for the application. Adjust thePPerating speed may slow down to protect the thermal head
unit to the manufacturer’s specifications. from overheating. o o

7.2 Reflection Densitometewith calibration plate meeting ~ 10.1.2 To reduce the possibility of electrical interference, an
Test Method E 97. The aperture diameter of the instrumeniolation transformer or other voltage stabilization device can
should not be larger than the imaged areas to be measured.be used. To eliminate the influence of telephone line interfer-

7.3 Magnifying Lens5 or 10x. ence on the results the facsimile printer shall be operated in the
copy mode.
8. Materials 10.2 Load the test target(s) in the document feeder.

8.1 Thermal Paper of the grade recommended by the 10.3 Operate the unit in the copy mode.
thermal paper producer or by the facsimile printer manufac- 10.4 Continue to operate the unit using the same test targets
turer. until the roll of thermal paper is exhausted. Record the number

8.2 Test Target of images produced, any feeding problems, paper jams, non-

8.2.1 Various test targets are available for evaluation ofUt pages, abnormal images, or other unusual behavior or
thermal paper depending on the specific objectives of the stud{0IS€S which occur during operation. Record any interruptions
Test targets can be prepared which range from normal printintj the test and the reason on a log sheet.
to ones which include resolution targets, large printed areas or 10-5 Inspect the print head and feed rollers for presence of
figures and pictures with half tones. Refer to Practice F 36@NY residue and record. If a residue is noticed, clean the
regarding development of test targets. machine as described in Section 9. _

8.2.2 Standardized test targets have been developed byl0-6 Evaluate the curl characteristics of the imaged sample
Comite Consultatif International Telegraphique et Telepho8t @mbient conditions employing the curl classifications de-
niqgue (CCITT} and Institute of Electrical and Electronic Scribed in Test Method F 556.

Engineers (IEEE). The CCITT test targets include information 10-7 Repeat 10.1 to 10.7 for other rolls of thermal paper.
on the interpretation of results. Both test targets are designed fl0w the machine to cool for 30 min before starting the next
assess the transmission performance of facsimile units but afest. ) )

suitable for testing the performance of thermal paper. 10.8 Allow at least 30 min for the image to develop before

8.2.3 The user may consider employing a series of secondl@king any visual or density measurements. .
ary test targets to reduce the “wear and tear” to the main test 10-9 If a printhead burns out or is damaged during the test,
target. the test must be repeated.

8.2.4 The user may choose to mtersp,erse e'xamplles (1f1_ Procedure for Evaluation of Image Quality
documents normally processed at the user’s location with the
test target. The frequency with which the test target is repeated 11.1 Visual Means

should be established by the experimental design. If this option 11.1.1 Visually compare the facsimile images to the original
test document(s) for the following properties (5 orXL0

magnification may aid in the evaluation):
5 Available from the Omnicon Institute, 115 Park St., SE, Vienna, VA 22180- 11.1.1.1 Intensity of image,

4607. 11.1.1.2 Sharpness and resolution, Documents
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