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CAUTION: 
This Test Method may include safety precautions which are believed to be appropriate at the time of publication of the method. The intent of these 
is to alert the user of the method to safety issues related to such use. The user is responsible for determining that the safety precautions are complete 
and are appropriate to their use of the method, and for ensuring that suitable safety practices have not changed since publication of the method. This 
method may require the use, disposal, or both, of chemicals which may present serious health hazards to humans. Procedures for the handling of 
such substances are set forth on Material Safety Data Sheets which must be developed by all manufacturers and importers of potentially hazardous 
chemicals and maintained by all distributors of potentially hazardous chemicals. Prior to the use of this method, the user must determine whether 
any of the chemicals to be used or disposed of are potentially hazardous and, if so, must follow strictly the procedures specified by both the 
manufacturer, as well as local, state, and federal authorities for safe use and disposal of these chemicals. 

 

 
Cross-machine grammage profile measurement 
(gravimetric method) 
 
 

1. Scope
 

1.1 This method describes a procedure which can be applied to determine the variation in mass per unit area 
in the cross-machine direction, commonly referred to as the grammage (or basis weight) profile. This method is 
appropriate for the acceptance testing of both the papermaking process and the product. 

1.2 This method is laborious, but it is reliable and accurate. It requires simple, well-defined operations: 
cutting out samples, weighing samples, and data evaluation. 

1.3 The general procedures outlined in TAPPI T 410 “Grammage of Paper and Paperboard (Weight Per Unit 
Area)” and in TAPPI T 402 “Standard Conditioning and Testing Atmospheres for Paper, Board, Pulp Handsheets, and 
Related Products” are used as basic references for this method. 
 
2. Summary 
 
The cross-machine grammage (basis weight) profile is determined by sampling 20 consecutive cross-machine layers from 
the outer layers of a parent reel, preconditioning the samples, cutting the layers into a series of rectangular sheets 200 mm 
CD × 300 mm MD, discarding those sheets with obvious defects, conditioning the samples, and weighing the samples. 
The  sample weights are then analyzed using analysis of variance to determine the MD, CD, residual, and total standard 
deviations. 
 
3. Significance 
 
The evaluation of grammage variation from measurements on cross-machine direction strips is a useful way to analyze 
the performance of a paper machine. This method provides sufficient accuracy and repeatability to be used for acceptance 
testing of the papermaking equipment and for product specification. 
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T 545 om-11 Cross-machine grammage profile / 2 
 measurement (gravimetric method) 

4. Definitions 
 

4.1 Grammage, mass per unit area, expressed as grams per square meter (g/m2). The customary English term 
is basis weight, expressed in pounds per ream, which must be defined, e.g., as 1000, 3000 or other appropriate square 
footage. 

4.2 Cross-machine direction, direction perpendicular to the running direction of the paper machine (CD). 
4.3 Layer, single cross-machine direction strip of paper cut for grammage profile measurement. 
4.4 Machine direction, direction parallel to the running direction of the paper machine (MD). 
4.5 Mean, arithmetic average. 

 
5. Apparatus 
 

5.1 The apparatus required for this method is detailed in T 410: 
5.1.1 Weighing device, readable and accurate to within 0.1% of the applied load. 
5.1.2 Cutting device, having an attachment for ensuring parallelism of the opposite edges. 
5.1.3 Scale, such as a finely graduated steel ruler reading in 0.5 mm, capable of measuring the dimensions of 

the test specimen to an accuracy of 0.2%. 

 
Fig. 1. Sampling of paper. 
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measurement (gravimetric method) 

 
6. Sampling 
 

6.1 Obtain the requisite samples in accordance with the guidelines of TAPPI T 400 “Sampling and Accepting 
a Single Lot of Paper, Paperboard, Containerboard, or Related Product.” 

6.2 Obtain 20 consecutive CD layers nominally 400 mm wide (MD) from the outer 100 layers of a parent reel 
with a diameter of at least 1 m, as shown in Fig. 1. 

6.3 These layers must be free from creases, wrinkles, folds, and tears. 
6.4 Mark the corner of the front edge (tending side) “FS” (front side). Note the date, time, reel number, and 

machine number. Mark the wire side of the sheet with “WS” (wire side). 
6.5 Number each CD layer, in order, starting with a 1 at the outermost layer. 
6.6 Carefully transfer the samples to a climate-controlled conditioning room. Avoid putting creases, wrinkles, 

or corrugations in the sheets. 
6.7 Depending on the purpose of the testing, it may be useful to obtain a copy of the grammage profile which 

was displayed by the on-machine profile scanner just before the reel was completed. 
6.8 Depending on the purpose of the testing, it may be useful to note any abnormal operating conditions 

which occurred while this sample was being taken. 
 
7. Test specimens 
 

7.1 Precondition the test samples on the dry side in atmospheres in accordance with TAPPI T 402 “Standard 
Conditioning and Testing Atmospheres for Paper, Board, Pulp Handsheets, and Related Products.” Initial drying can be 
accelerated using an oven. 

7.2 Unroll the layers on a long, flat surface. 
7.3 Carefully align the layers. 
7.4 Calculate the number of samples to cut per layer and the amount to discard from each edge. Samples will 

be adjacent and 250 mm wide. Discard 100 mm plus one-half of any remainder from each edge of the layer, as shown in 
Fig. 2. 

 
Fig. 2. Cutting test specimens from sample layers. 
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