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TAPIO® Paper Machine Analyzer (PMA) 

Sample Analysis Questionnaire

PAPER MACHINE DATA USED TO PINPOINT 

THE SOURCE OF THE PROBLEM

Why and what kind of paper 
TAPIO® PMA sample analysis finds paper quality machine data is required
variations 
both in the micro structure of the paper as well 
as in 
places, which are wide apart in the cross machine 
direction 
(CD) and even thousands of meters apart in 
machine 
direction (MD).


Additionally, TAPIO® PMA pinpoints the sources for 
process 
disturbances, whether they are caused by 
malfunctioning 
paper machine elements 
(rolls, felts, 
wires, 
screens, 
pumps, etc.) or process control systems.

                                                   
It is important that as much as possible 
information is 
received on all of the paper machine’s 
rotating 
elements 
that can be considered to cause an effect 
(i.e. an 
“in-
print”) 
into the paper. Therefore it is important 
for the 
overall success of the sample analysis, to fill out 
as 
much 
as 
possible 
of the information requested in this 
questionnaire, using the 
latest 
available machine 
data 
and

also noting the ± accuracy of the numbers 
provided. 

                                          
If the paper to be analyzed has undergone several 
processes (paper machine, off machine coater and 
supercalender), please try to answer the questionnaire for 
each 
of these machine sections in a separate way.

HOW TO PREPARE THE SAMPLES
 


Please obtain the samples 
from a reel, which has 
been 
produced 
under normal & “steady state” operating 
conditions. 
Particularly 
if the data provided does not 
properly match the 
operating 
conditions can cause 
problems when analyzing the 
results. 

MD samples                              
Usually the machine direction (MD) sample rolls are 
obtained 
at 
the winder or re-winder, from (close to) the 
ends of a reel or 
from 
a cross direction location that is 
know to be causing the 
problem(s). The MD sample can 
be up to 75 cm (30”) in 
diameter 
and up to 25 cm (10”) 
wide (15 to 20 cm / 6” to 8” 
width 
recommended). It 
should be on a 3” standard core, and 
thicker 
papers can be 
mounted on 4” or 6” core as well. 

CD samples                               
For the cross direction (CD) at least 20 full width strips 
are 
recommended to achieve a stable average CD profile. 
These 
samples 
can be hand cut across the reel. Always 
clearly note 
the 
drive 
(DS) and 
tending side (TS) on the 
samples, as well as 
top 
and bottom (wire and top) side. 
These strips are 
then 
taped 
together 
by Tapio, into a 
continuous long strip. This 
continuous 
strip is next 
made 
into a “mini reel” 
on a 
standard 
3” 
core, 
using 
the 
CutOff™ Sample 
Preparation 
Unit 
specifically 
developed 
by 
Tapio for this purpose 
(it is 
also 
commonly 
used for 
preparing 
samples for 
other 
analysis 
equipment such as 
the 
Valmet 
Paperlab™, 
L&W 
Autoline™, 
etc.). 


Paper machine drawings 
If at all possible, please include a simplified side elevation 
view 
of 
the paper machine, coater, etc. and point out any 
of the 
rolls,felts, 
etc. components for which data has been 
given 
in 
this 
questionnaire. 

Measurement print-outs  
All additional information about the paper machine 
performance 
and paper quality in the form of on-line 
measurement system 
profile print-outs, etc. would greatly 
assist 
in the 
analysis work. 
This data should be collected 
at the 
same time the samples are 
taken. 

 WHERE TO SEND TO SEND THE SAMPLES  


Tapio Technologies Oy, Attention Application Support


Tekniikantie 12


FIN-02150 ESPOO, Finland


Phone: +358-9-2517 2008, Fax: +358-9-2517 3131 

Check list for required information:   
 FORMCHECKBOX 

MD sample, up to 75 cm (30”) diameter,

       and up to 25 cm (10”) width 

                                                  
 FORMCHECKBOX 

CD strips (minimum 20), note Drive Side



& Tending Side

                                                  
 FORMCHECKBOX 

Machine roll, felt, wire, screen pump,



etc. information (as requested below) 

                                                  
 FORMCHECKBOX 

Paper Machine drawings (simple side



elevation OK)

                                                  
 FORMCHECKBOX 

On-line profile print-outs 

PAPER MACHINE DATA 

1. MILL & MACHINE DATA 
(please clearly note the unit of measure, i.e. is the data in Metric  FORMCHECKBOX 
 or English  FORMCHECKBOX 
 units):

Mill:    ______________________________  Location: _______________________________________

Questionnaire completed by: ___________________________    Phone:   ________________________

Fax:   _____________________________   Other contacts: ____________________________________

PM Number:    _____________________       Year built & rebuilt:   _____________________________

Machine builder:  _________________________  Machine speed:   _____________________________

Grades produced & weight: ______________________________________________________________           

Corresponding machine speeds:  __________________________________________________________

Wet end type:   Fourdrinier  FORMCHECKBOX 
, Twin wire  FORMCHECKBOX 
, other, specify:  __________________________________           

Wet end built by:   _____________ Was the wet end recently rebuilt: ____________________________

Headbox make & model: _____________________________     Year installed / rebuilt: ____________

No of slice positions & spacing): ______________ Sheet width on wire & reel: ____________________

Press section type: _______________________________  Number of presses: _____________________

To achieve an accurate total ash measurement using the Tapio Iron 55 based ash sensor the types of fillers used and coating formula (as applicable) would be required. Please specify: 

______________________________________________________________________________________                

______________________________________________________________________________________            

Please note any specific and unusual details on the machine that could be a factor in the analysis: 

______________________________________________________________________________________                

______________________________________________________________________________________            

If at all possible, please describe any problems you have been experiencing with the machine lately and any specific area you would like to have us focus our analysis: ______________________________________________________________________________________           

______________________________________________________________________________________

Note: the roll and other dimensional data provided in this questionnaire should be as accurate and up to date as possible, since the final results and their accuracy is directly related to the accuracy of the data used. Please provide all roll and other information in the same order and preferably from the wet end to the dry end.

2. SAMPLE ROLL REQUIREMENTS                       


MD Reel:
Width: 100 to 250 mm (4” to 10”), ideally around 200 mm or 8”.



Size: up to 75 cm (30”) in diameter, which for lighter grades


makes the sample 5 to 7 km (3 to 5 miles) in length. 

                                         
Core size: 3” (76 mm) standard, 4” or 6” can be used.


Notes:
Make sure the rolls are handled carefully and shipped in well



protected containers.



To simplify the customs clearance, please note on the sample


shipment that it has no resale value and that it can be destroyed


following the analysis.


Please note the sample basis weight and grade supplied for this test:
____________________________________________________________________


____________________________________________________________________

3. PUMPS & SCREENS    
                

Description                            Revolutions/minute                 Accuracy of the                   No of vanes outer/inner 
                                                              (rpm)                           previous column (rpm)                     (pieces)
__________________                  __________________         __________________          _________________

__________________                  __________________         __________________          _________________

__________________                  __________________         __________________          _________________

__________________                  __________________         __________________          _________________

__________________                  __________________         __________________          _________________

__________________                  __________________         __________________          _________________

__________________                  __________________         __________________          _________________

4.  WIRE SECTION    Type:  ______________________________ 

4a. Rolls:                          Diameter (mm or inches)                Accuracy of the diameter        PM speed (m/min or ft/min)
                                                                                                                           (mm or inches)

____________________
_______________________
_______________________
_______________________




____________________
_______________________
_______________________
_______________________

____________________
_______________________
_______________________
_______________________

____________________
_______________________
_______________________
_______________________

____________________
_______________________
_______________________
_______________________

____________________ 
_______________________
_______________________
_______________________      

____________________ 
_______________________
_______________________
_______________________      

____________________ 
_______________________
_______________________
_______________________      

4b.  Wire:                         Length  (meters or feet)                Accuracy of length                PM speed (m/min or ft/min)
                                                                                                  (mm or inches)                            

___________________       _______________________
_______________________
_______________________

___________________
_______________________
_______________________
_______________________




___________________       _______________________
_______________________
_______________________

___________________       _______________________
_______________________
_______________________

___________________       _______________________
_______________________
_______________________

5.  PRESS SECTION    Type:   ______________________________
5-a. Rolls                               Diameter (mm or inches)            Accuracy of diameter           PM speed (m/min or ft/min)
                                                                                                                         (mm or inches)                             

_____________________
_______________________
_______________________
_______________________          

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

5-b. Felts                              Length (mm or inches)                Accuracy of diameter           PM speed (m/min or ft/min)
                                                                                                                         (mm or inches)                             

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
6.  BREAKER STACK and/or SIZE PRESS  Specify: _______________________
6. Rolls                             Diameter (mm or inches)               Accuracy of diameter           PM speed (m/min or ft/min)
                                                                                                                         (mm or inches)                             

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
Please provide any specific remarks / comments on the above if useful for the analysis:
___________________________________________________________________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

7.  MACHINE CALENDER  Type:   ______________ No of rolls: _____________                           
                                                                  Types of rolls used (soft, hard): ________________
Rolls                                   Diameter (mm or inches)               Accuracy of diameter           PM speed (m/min or ft/min)
Note position & type                                                               (mm or inches)                             

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
8.  Reel speed: ____________________  (m/min or ft/min)

Any general remarks on the operation of the paper machine that could be useful:   

__________________________________________________________________________________________

___________________________________________________________________________________________

9.  Actuator and other CD spacing
Please indicate the spacing of all of the CD actuator systems:

Headbox slice lip spindle spacing: _______________, Manual  FORMCHECKBOX 
 or Automatic  FORMCHECKBOX 
 control.

Moisture control actuator spacing:

                            steambox: ___________, water spray: ___________ infrared: ____________ 

Caliper control: Type - induction  FORMCHECKBOX 
, airshower  FORMCHECKBOX 
, other  FORMCHECKBOX 
, specify __________ 

                            Spacing: _____________________________

CD coat weight control: manual  FORMCHECKBOX 
, automatic  FORMCHECKBOX 
, spindle / actuator spacing: ____________

Please indicate if there are any other CD influencing variables or equipment: 
___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

10.  COATING STATIONS Type:   ____________ On or off machine: ___________
                                   Manufacturer: _____________ Operating speed: _____________
Rolls                                   Diameter (mm or inches)               Accuracy of diameter           PM speed (m/min or ft/min)
Note position & type                                                               (mm or inches)                             

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
Any general remarks on the operation of the coater that could be useful:   

__________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

11.  SUPERCALENDER:  Type:   _____________ How many used: __________
                                                 Rolls per stack: ________Manufacturer: __________
Rolls                                   Diameter (mm or inches)               Accuracy of diameter           PM speed (m/min or ft/min)
Note position & type                                                               (mm or inches)                             

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________
_____________________
_______________________
_______________________
_______________________

_____________________
_______________________
_______________________
_______________________

Any general remarks on the operation of the supercalenders that could be useful:   

__________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

12. TAPIO® PMA Specifications

1. Dimensions:
- height 1.58 m (5.2 ft), depth .86 m (2.8 ft), 


length


~ 

1.45 m (4.8 ft), plus space required 
for the PC 


2. Weight:
- 500 kg (1100 lb.), excluding the PC & 
printer.

3. Electrical:
- 208 VAC ±10%, 220 VAC ±10% or 240 


VAC,

  single 
phase, 60 Hz. Main breaker s
sized for 16

 
Amps 
(slow). Comes complete 
with a single


power 
connection cable.

4. Operation:
- Speed control from 0.04 to 2 m/s, 2.4 to 
120


m/min, 

7.9 to 394 fpm.

- Sample size: up to 75 cm (30”) Ø reel, 
25 cm


(10”) width, providing a sample 
length on light


weight products as much as 
7 km (4.4 miles).

- Sample measurement steps start from 0.1 
mm (4 
 
  mils) and go up in binary steps to 
204.8 mm

  (8.06”).

- Paper variation frequencies that can be 
typically

  measured: 0.005 to 10,000 Hz.

- Sampling frequency 200,000 samples/sec.

- All measurements are software overlapped to
 
  measure the exact same 
spot on the paper.

- Maximum web thickness 500 µ (20 mils) 
and can
 
  be modified to allow for higher 
thickness’ (forming 

fabrics, etc.).


- Can provide direct analog sensor outputs 
and

  accept external inputs on request 
(the

  measurement data can also be passed 
onto a

  millwide server, 8 bit parity).


- Measurement data can be transferred 
onto ASCII

  files.

- Software incorporates all diagnostic 
features

  including special Tapio ones such 
as the SOS™


and Bottom Number 
formation.


- Designed to accept standard 3” (76.2 mm) 
inside

  Ø 

cores and other core sizes are 
available, and


used with special 
adapters.

13. TAPIO® PMA Overall Dimensions
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14. What can the TAPIO® PMA do

TAPIO® PMA can be used in many different ways to improve the paper machine efficiency, production and paper quality. The main application areas can be grouped as follows:

1. Cross Direction (CD) paper quality diagnostics: 
- verifying the accuracy of on-line measurement systems
- identifying streaks and their sources
- optimizing CD actuator systems

2. Machine Direction (MD) diagnostics using the SOS™ software:
- identifying the amount of MD variation and which specific machine part is causing it

3. Various flock and micro level studies:
- high frequency (> 1000 Hz) quality variations
- flock distribution and cumulative distribution
- formation estimation (standard & Tapio Bottom Number™)
- etc.

4. Printability studies:
- establishing a printability index for unprinted paper
- measuring the amount and distribution of ink on printed paper
- blackness, gloss, etc. variations on printed paper
- missing dots, mottle, etc.
5. Special Applications:
- can be used to measure nip impression paper
- forming fabric can be measured and compared to paper variations

If you have any questions or problems filling out this questionnaire, please do not hesitate to contact: TAPIO Technologies Oy, Finland 

or our local representative
Phone:+358-9-2517 2008, fax:+358-9-2517 3131

e-mail: info@tapiotechnologies.fi

web: www.tapiotechnologies.fi
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