1. 　INTRODUCTION   

       1.1  Principle of X-Ray Fluorescence Coating Thickness Tester 

 When X-Ray is applied to a substance, the X-Ray of peculiar spectrum ( wave length, energy ) to

an element contained in the substance is emitting .  This X-Ray is called as X-Ray Fluorescence . The amount of X-Ray emitting from a substance is dependent on the amount contained in each element

of a substance.  Accordingly, in case of a test sample is consist of a coating ( plating ) on a base

( substrate ) type, the amount of X-Ray fluorescence from a coating is dependent on the coating

thickness value.  Consequently, it is possible to obtain accurate coating thickness value by comparison

method of the measurement by using a thickness value known standard test sample.

    X-Ray fluorescence coating thickness measurement has two methods of Excitation method ( meas-

uring the amount of X-Rays reflected from coating ) , and Absorption method ( measuring the amount of

reflected from base ,  ( See Fig. 1-1 ) .

Excitation method :  The amount of X-Rays reflected from coating increases according the increase

of coating thickness value.  ( See Fig. 1-2 )

Absorption method :  In some combinations, as the coating  thickness increases, X-Rays reflected

from base material are absorbed by the coating and their amount decreases .

For the measurement of a substance, a specific energy range of X-Rays are selected electronically

by differentiation of the wave height, resulting in the output of a pulse number particular with the

X-Ray strength of the coating and/or the base material .

By counting this pulse number, the coating thickness measurement can be performed .
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                         Fig. 1-1 X-Ray Fluorescence of material


                                                X-Ray Fluorescence of coating  ( excitation method )



X-Ray Fluorescence of base  ( absorption method　)


 Fig. 1-2  Relation between X-Ray fluorescence intensity and coating thickness
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   1.2   Model EX-3000 FEATURES

        As explained in the last section, model EX-3000 is X-Ray Fluorescence method coating thickness 

        measurement system with following features :

○ Applicable to various kinds of coating thickness measurements 

      In the page 1-3 , Table 1-1 shows ‘ fluorescence X-ray energy of main elements and spectrum

peak values ’  which is possible to obtain by the measurement with model EX-3000 .

         X-Ray Fluorescence method is able to obtain plating thickness value by separating and identifying

         X-rays from coating , intermediate plating layer , and base material .

○ Wide measurement range

      X-Ray Fluorescence method is obtaining measurement values wide range from thin to thick plating

      thickness values without changing measurement condition .  Especially obtaining exact measurement

      value from very thin plating /coating material . 

○ Non-destructive, non-contact measurement system
      I t is possible to obtain measurement values without damaging surface of soft coating , vapor deposition ,

      paint films, etc .

○ Possible to measure on extremely small area
     When measuring microscopic area of small parts , model EX-3000 is available to obtain the thickness

     value using the smallest collimator size of 0.05mmφ(Option ) which narrows X-ray beam .

○　Stable measurement values
     Obtained measurement values are less variance .  The obtained values are not influenced badly by 

     no experienced operator .

○ Qualitative analysis of element
         The value of X-Ray Fluorescence energy (wave length) is particular to an element, and in accordance

         with the element, indicating a special energy peak , therefore, it is possible to judge the element by

         measuring a spectrum. .

         The software ExWin of this model EX-3000 is operated on Windows 98 , and it has following special

         features : 

○ Dialog operation system makes it easy to use .

○  Saving each measurement condition and coating thickness standard .

 In case of measuring the coating thickness repeatedly, it is possible to start the 

 measurement immediately by saving measurement condition , etc .

Maximum number of memory for calibration curve file :  100 files

Maximum number of memory for measurement file   :  500 files  ( Manual, Auto,

and Random point auto measurement file total . ) 

○　Data process for statistical process, graph indication, etc . are available .

○ In case of Auto stage type, it is possible to make measurement of multi-point
successively .
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     1.3   Model EX-3000 ( ExWin ) menu item list 

 In case of password has been set, following ◎ marked items cannot be selected

 without input of the password :      ( Name of the item is indicating thinly .) 
      In addition to the above, depend on system condition, sometimes some of the items cannot

      be selected .

     File  (F)

         Manual measurement file (M)         
◎ 

         Auto measurement file (A)           
◎

         Random point auto measurement file (F) 
◎

         Calibration curve file (C)             
◎

         Calibration curve VS measurement file (T)
◎

         Password input (P)                   


         ExWin end (X)                       


     Measurement (M)

         Manual measurement (M)

         Auto measurement (A)

         Random point auto measurement (F)

         Semi-auto measurement ( auto measurement file ) (H)

         Semi-auto measurement ( random point auto measurement file ) (G)

         Simple measurement (T)

         Statistics process (S)

         Spectrum measurement (X)

         Distance between 2 points (D)

         Transmission method of measurement result (O)

     Calibration (C)

         Calibration (C)

         X-ray spectrum calibration (X)

         ON/OFF for regular calibration (R)
     Stage (S)

         Move to random point (J)

         Move to specified point (P)

         Move to origin (H)

         Entry of position (M)
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Display (V)

    Latest spectrum (N)

    Regular calibration status display (R) 

    Stage movement tool (M)

    Stage position (P)

    Status of X-ray (X)

    Collimator position ©
    Status of filter (F)

    Standard tool bar (T)

    Status bar (S)

Maintenance  (A)

          Calibration data display (C)        ◎ 

          Life of X-ray tube (X)

          Self check (D) 
       
        ◎

          Fe55 count check (F)           
◎

          Ag count check (A)

◎

          Auto stage constant (S)    
◎

          Special setting (P) 

◎

      Help (H)

          Help (H)

          Version information (A)
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      1.4   Instruments start up

1) Switch on power supply of main unit (model EX-3000)

2) Switch on power supply of personal computer, and start up windows 

3) Start up ExWin program

( Make initial setting of instrument and confirm the origin of auto stage . Then, initial screen

 is indicating . ( Fig. 1-3 ) 

4) When main window of EXWin is indicated, switch on X-ray key switch of the main unit.

To obtain the accurate thickness test values, please start measurement after 30 minutes

or more of X-ray key switch on .
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   Fig. 1-3  Initial screen  ( This indication changes according to finished condition of

                          the previous operation .)

    1.5   Overall operation method 

             Windows operation

           Simple explanation of Windows operation is written here .  For further detailed information

           of Windows system , please refer to Windows manual file, help file which is available at

           general book stores .

           Start up ・ End

           Please refer to a personal computer instruction manual .

           Mouse operation

             Click         Adjust cursor to the place you want, and push the left part of mouse

once , and release . 

For example, click  OK  button means to move cursor to  OK 
button and push the left part of mouse once .

             Double click   Adjust cursor to the place you want, and push quickly twice at the

                          left part of mouse .

             Drag         Adjust cursor to the place you want, and drag it to the place you want

by keep on pushing the left part of mouse .
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          Menu selection

          　Description method concerning menu selection

             In case of selecting File from menu and ending ExWin , please click  File  from  menu

             and then click   ExWin End  from  indicated sub menu .

          Input of set up value

             If you click a position where you want to input, cursor blinks in the input position, and

             then input the value from keyboard.  If you want to delete the word before cursor,

             please push  Back Space   key .      Delete  key is delete the word after cursor.

             If  Tab  key is pushed, cursor moves to next item .

          Window operation

             Move ;   Window is moving if you put cursor at Window’s top and blank part of row and drag .

             Size change, maximize or minimize ;  If you adjust cursor to the edge or corner of Window,

              the cursor changes to the arrow of both ends shape , so please drag the mouse as it is .

             Close ;   Regardless of  OK   or  Cancel  indication, when you want to close a window,

               please push  X   mark at right side corner of Window .

             Movement speed of Auto table ;

Auto table is possible to move with a joy stick ,  table movement of tool on screen , or

coordinates designation , etc .   If you keep on pushing a joy stick and table movement 

tool ,  speed up the movement . 

    1.6   Instruments ( system ) end

         1) Please select  File  and  ExWin end  from menu , then indicating Fig .1-4 ExWin end as under :
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                                   Fig . 1-4  ExWin end

         2) Switch off X-ray key of main unit.

         3) Click  Yes  

            (Main window of ExWin is closed ( Indication is disappeared .)

4) Close window and end the personal computer.

5) Switch off power switch of main unit .
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2. 　FILE   

     　　2.1  Outline of Calibration curve file　・ Measurement file
          It is necessary to make a calibration curve file and measurement file in advance for coating thickness

          measurement .

          Calibration curve file  is for the purpose of saving measurement conditions, measurement time, 

Calibration curve, and calibration curve data .

Calibration curve file  is required for each measurement combination of condition, such as test

 sample’s base,  coating, collimator size, etc. 

  To make a calibration curve file, need to input each measurement condition, and also necessary

  to do a calibration with standard test sample.  Following items to be input to make a calibration

  curve :

   . Name of calibration curve file

   . Coating and Base

   . Measurement conditions such as collimator size, intensity of X-ray used in measurement, 

    　energy range, etc.

   . Unit and indication style for measurement value

   . Measurement time

Measurement file  has Manual measurement file, Auto measurement file and Random point auto

  Measurement file .  Auto measurement file and Random point auto measurement file can be

  used only for Auto table type of measurement unit .   In this manual book , when it is written

only the word of “Measurement file “ , it refers all kinds measurement files of Manual, Auto and

Random point auto .   Measurement file is saving calibration curve to use, a part of measurement

conditions such as measurement time, coating thickness standard, measurement data, and also

for measurement position program of Auto table type.  Following items to be input to make a

measurement file :

  . Measurement file name

  . Calibration curve file to use, and measurement time

  . Data saving, setting of lot control Yes/No

  . Limit or standard of measurement value

  . Measurement position for auto measurement file, and for random point auto measurement file

 Note)  In case of password has been set, necessary to input the password for making

       or changing Calibration file or Measurement file .
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   　　2.2  Calibration curve file　( Make, Change, Delete, Copy )

          Calibration curve file is saving measurement conditions and calibration curve data . Calibration curve

          file is required for each combination of conditions such as test sample’s base, coating, collimator size,

etc.  To make a calibration curve file, it is necessary to input each measurement condition, and

calibrate with thickness standard test sample .  The calibration curve file is available to save up to

100 items .

　　　　 2.2.1  Selection of calibration curve file
          Calibration curve file can be made and changed at the Window of “ Calibration curve data “ .

          Please select from menu :  File      Calibration curve file to indicate a screen for 

          “ Selection of calibration curve file “ ( Fig . 2-1)
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                             Fig . 2-1    Selection of calibration curve file

         Then, click a calibration curve file which you want to select from the indicated Window of

 “ Selection of Calibration curve file “ . 

 If you click blank line of “ Selection of calibration curve file “ Window,  indicating not yet

 input (blank)  of “ Calibration curve data “ Window  (( Fig . 2-2) .

         If you click a line which has kind of coating , base, etc.  you will get the   “ Calibration

 curve data “ Window ( Fig . 2-6) 
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   　　　　 2.2.2  Make Calibration curve file 

             If you select unset calibration curve file, indicating blank window of “ Calibration curve data “
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                         Fig . 2-2  Entry for Calibration curve data file
            Input the following items.  Selecting from indicated list by click  ▼  mark which is at the right

            side of the entry column .  Calibration date and P density ( only for Ni-P, Ni-B coating ) are

            indicating automatically after the calibration .

1 File name

File name can be put on calibration curve file . Please click file name column and input

the name with keyboard at cursor blinks in the entry column .

  Please input a name within 63 letters by 2byte character.  You can proceed without

input a file name .

2 Coating

      When you click coating column , indicate “ Coating setting “ ( Fig . 2-3 ) window.

      At the upper row section, setting the composition of coating materials .

      In case of single layer, please enter the kind of coating in the left column .

      For multiple layers, enter the substance of each layer in each column from the

      top coating layer orderly .  When you testing alloy layer, please enter the

      main element of alloy in the left column, and secondary element to be entered

      at the center column .  The element ratio of alloy is indicating by the ratio of

      secondary element .

      Please select the substance of each layer or alloy from the below listed elements

or materials .  Click the applicable material .  If you select “ Input of free name “
indicating  “ Input of coating name “ window , therefore, here you can enter the

coating name with a maximum of 6 letters by 2 byte character .

When you have entered each layer of coating or substance of each alloy composition, 

Please push  OK  button .

 In case of 2 layers or alloy, and entered at 2 columns, indicating  “ Type of coating “
window, so please select either 2 layers or alloy .

                          2 - 3
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                                    Fig . 2-1    Coating setting

3 Base　

Same as coating, if you click a column of base , indicating “ Input of base name “ window ,

so, please enter the name of base material .  In case of base name, there are no entry

for 2 layers nor type of alloy .

4 Collimator

Input a collimator which decides the range of X-ray radiation .  Please select from the list .
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            Fig . 2-4                            Fig . 2-5

5 X-ray output

Once a collimator is input, automatically setting the appropriate X-ray output power to

the collimator . The X-ray output power can be changed by manual operation , so please

select from the list .  In accordance with bigger numerical values, X-ray output is increasing .

Even if the X-ray output power has set by manually, if you re-set a collimator or a filter,

sometimes X-ray output power is automatically changing .  So, please set X-ray output

power manually, after collimator and filter have been set .

6 Unit

Input a unit of coating thickness ( or amount of adhesion ).  Please select from the list.

You can select following units :

     um ( =  μm )　　　mil          MI ( = micro-inch )

     g/㎡　　       　oz/ft2      　mg/c㎡           　Å　（＝　Å　）　

7 Indication style

Input the indication style ( decimal point position ) of measurement result .  Please select

from the list .  “ Free “ means indication style changes according to the measurement result .

In case of multi-layer, not possible to set by and each layer.  Indicating the same style for

Each layer .  In case of alloy, input only coating thickness indication style .

Indication style of alloy ratio is changing in accordance with the measurement result .

2-4                            

8 Calibration time

Input a calibration time .  Click the entry column and indicate cursor, and then　with 

Key-board input the numerical value of unit by second .  Available to enter it for the

range of 1～999 seconds .

9 Calculation method

Calculation method has a numeric method and non-numeric method .  Normally using

a numeric method which is subtracting extra X-ray amount by a calculation based on

the spectrum distribution of each element .  The numeric method is not necessary

to use a separate filter ( metal, etc. ) to reduce spectrum of X-ray .

10 Filter

Entry of filter use

In case of a test sample has close spectrum peak element between the combina-

tion of coating and base, multi-layer or alloy layer of each other’s coating , 

fluorescence X-ray from each element is overlapping and sometimes it cannot

obtain accurate measurement value .  In this case using filter to remove the 

obstructive specific X-ray, and obtain more accurate coating thickness value .

  The filter has a metallic coating and physically removes X-ray (fluorescence X-ray

emitting from specific )  spectrum range which is obstructive to the coating thickness

measurement .

 Following two types of filters are available :  Co filter (cobalt) and Ni filter (nickel) .

                 Co filter removes fluorescence X-ray from mainly Copper (Cu) which is effective for

                 the test of Ni / Cu-base or  Ni / Brass-base .

                 Ni filter removes fluorescence X-ray from mainly Zinc (Zn) which is effective for the

                 test of Cu / Zn-base or  Cu / Brass-base .

                   Please select from the list whether using filter or not, and in case of using a filter,

    select a type of filter in accordance with each coating layer or each

                 composition material of alloy . 

11 Energy range

Setting upper and lower limit of using energy range for the measurement .

 Click each column to make cursor blinks, and enter the numerical value with

key-board .  Energy range can be entered from 38 to 290 .

 If the calculation method is numeric, it is necessary to enter energy range for

both coating and base . (In case of non-numeric, entering energy range for coating only.)

 When you setting coating or base, indicating energy range according to the entered

element .

 Energy range auto setting   In case of numeric calculation method, if you click

 “Energy range auto set “ in the lower column, it is automatically adjusted  

and not overlap the energy range .  However, in case of Aluminum, Plastic, or

free name materials, it is not possible to adjust because they don’t have specific

spectrum peak..

  In some cases, depend on the combination of coating and base material, obtain

more accurate measurement values by change of energy range .

After entered all items, please click  Standard calibration  . Next step is to make

a standard calibration.  Please see 3.1. Standard calibration page .  When you

complete this standard calibration, the calibration curve file is ready to use .
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　　　　　　　　　　　　Fig . 2-6  Calibration curve file entry  (already entered)

2.2.3  Change calibration curve file
              Please select calibration curve file which you want to change from “ Selection of

              calibration curve file “ window  (Fig .2-1)

              Change the items you want to change in “ Calibration curve data ” window (Fig. 2-6)

              and when it is completed, click   OK  or  Standard calibration   of indications 

              below .  The contents of each item is the same as  ‘ Making calibration curve file ’
              If a calibration curve file to be changed is using at measurement file, it is not possible

              to change the measurement setting items such as coating, base, unit and indication

              style.  Using measurement file is indicated at the lower column window “ Measurement

              file in use “ .

              Require re-calibration :  When you have changed even one item of the calibration curve 

              file entry such as coating, base, calibration time, calculation method, filter, energy range, 

it is necessary to do the standard calibration again .

  In case of collimator or X-ray output power have been changed, necessary to do a

correction, or standard calibration .  When you do a correction, please click  OK  ,

and for a standard calibration, please click  Standard calibration   at the end .

If you have changed only the name of filter, unit or indication style, not necessary to

do Correction nor Standard calibration .

        2.2.4  Delete calibration curve file
              Select a calibration curve file you want to delete from “ Selection of calibration curve file “
              window (Fig . 2-1) .  When you click  X  mark at top corner of “ Calibration curve data “
              window (Fig . 2-6 ) , indicating confirmation window.  Please click  OK  .

        2.2.5  Copy calibration curve file
              Select calibration curve file you want to copy from “ Selection of calibration curve file “
              window (Fig . 2-1 .  Click icon of Copy    in the left top corner of “Calibration curve

data “ Window .  Then, please select calibration curve file to be copied from “ Selection

of calibration curve file “ Window.   If you click icon of copy mark at the calibration

curve file made,  indicating a question of “ If copied, this data will be lost, OK ? “ 

 then, please click  OK  . 
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2.3   Measurement file ( make, change, delete, copy )
      Measurement file is consist of Manual measurement file, Auto measurement file and

      Random point auto measurement file.  Auto measurement file and Random point auto

measurement file can be used only when main unit is auto table type .  When we call

“ Measurement file “ , it means all measurement files of Manual, Auto and Random point

auto .

Measurement file saves calibration curve file in use, a part of measurement conditions 

like measurement time, coating thickness standard, measured data, or for Auto table

type’s measurement position program .

Manual measurement file can save max.300 items, and Auto measurement file or

Random point auto measurement file can save max.100 items respectively.

Calibration curve file is required to make a measurement file.  Therefore, make

              the calibration curve file in advance, or make it at the time of making or changing

the measurement file.  Please refer to 2.2 Calibration curve file  page.

        2.3.1   Selection of measurement file
To make or to change the measurement file,　in accordance with a type of measurement

file, please proceed at Window of “Manual measurement file“ , “Auto measurement

file“ or “Random point auto measurement file“ 

                Please select from following menu of “ Measurement files“ in window . 

File　　→　 Manual measurement file

File　　→  Auto measurement file

File　　→  Random point auto measurement file 

In case of Manual measurement, please refer to Fig . 2-7 Selection of Manual
measurement file
In case of Auto measurement or Random point auto measurement, please refer to

Fig . 2-8  Selection of Auto measurement file .  This Fig . 2-8 file is indicating 

by 4 lines for one measurement file.
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 Fig . 2-7  Selection of manual measurement file
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Fig . 2-8  Selection of Auto measurement file

Then, please click a selecting measurement line from indicated Window of

“ Selection of measurement file “ .

  If you click a blank line of  “ Selection of measurement file “ , indicating unset

“Measurement file “ Window  (for example, Fig .2-9 Manual measurement file.)

  Or, if you click a line which is indicated coating , base, etc., you will get a

“Measurement file “ of already entered Window. 
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2.3.2  Make manual measurement file
    If you select unset manual measurement file, indicating “ Manual measurement file “ with

    ｂlank column ｗindow ( Fig .2- 9) 
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Fig . 2-9  Manual measurement file ( General ) 

[image: image11.png]mx|&

| e

Cavatn |

Coar

b

el 2 em

bsa 0

Fm—

time: Second ‘Upvev‘ and
[asyomoren ]| stavnd

Vet [Eronnates =]

e —

W e

OK (End) Cancel





　Fig . 2-10  Manual measurement file ( Calibration curve ) 

“ Manual measurement file “ Window has 2 pages of “General” and “Calibration curve” .

When you want to change the page, please click the tab written “General” or

“Calibration curve” at the above part of ｗindow .  Method of items to be entered in

these 2 pages are explained in next page :

(Note)  In case　of　▼　mark at the entry column ｒｉｇｈｔ side, please click　▼　mark and

        select the item from the list .
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①　File name

You can put a name on each measurement file.  Click the File name column　and with keyboard

input letters at entry column where cursor blinks .  Input in a maximum of 63 letters by 2 byte

character.  It does not matter whether enter the file name or not.

②　In case of coating thickness value is exceeded, please save data as under:

　 If X-ray amount from a measurement material exceeds a X-ray amount of coating saturation

and obtained coating thickness measurement value is over, enter the indication of measurement

result and data saving .  Please select from following 2 items :

 ・　Do not save data :  In case of coating thickness value is over, it is indicating ‘ Measurement
                      result is over ’ and not saving this time’s measurement result.

                     In case of 2 or 3 layers measurement, even if one layer’s measurement

                      result is over, all of these layers measurement results are not saved .

· Max. value of specified style :

In case of coating thickness value is over, indication of measurement

result and saved value will be maximum value of the specified indication

style .  (Refer to ⑦ Indication style of 2.2.2 Make calibration curve

file )  .         In case of free, indicating as 999.99

③  Calibration curve file

When you click entry column,  “ Selection of calibration curve file” Window is indicated , so

please click a line of calibration curve to be used .

If you click the blank line of “ Selection of calibration curve file” , asking whether you want

  to make a new calibration curve file or not.  If you click   Yes  , possible to make a calibration

  curve.  After a calibration curve file has been made, it returns to measurement file entry .

4 Measurement time

  Setting a measurement time.

  Please click entry column and move cursor to input the numerical value of unit by second, with

Keyboard.  It is possible to enter the range if 1～999 seconds .

5 P density

  In case of Ni-P, Ni-B are entered in Coating column, Please input measurement material’s

  Density of P or B .

6 Alloy ratio
  In case of Alloy coating , Please specify the indication of alloy ratio by auxiliary component 

  ( element and ingredient specified in the second ) or by main component ( element and

  ingredient specified at first ).

7 Measurement method

  In case of single layer coating and numeric calculation method ( Refer to . 2.2.2  Make calibration

  curve file , ⑨ ) , please select and take one of the following measurement methods :

・Excitation method  :  Calculate a coating thickness value by fluorescence X-ray amount from

                   Coating material.  Normally taking this method.

· Absorption method :  In case of coating material is resin, it is made of low atomic number and

                      unable to make a thickness measurement by the sensor of fluorescence

                      X-ray tester, therefore, calculate a coating thickness value by fluorescence

X-ray amount from Base material.  This means figure out the coating

thickness value by X-ray attenuation from base to coating material . 

             2 - 10

8 Measurement file data

  If measurement value is necessary to save after the measurement, please set it as saving of

data :  The original indication is “ Do not save data “ ,  hence please change it as ‘Save data’
otherwise measurement data is deleted after the measurement.

9 Lot control

  If you select “ Necessary “ in lot control column, you can control the saved data with lot number .

  In case of using lot control, please set the “ Measurement data “ as  “ Save ” .

  Lot number is given automatically from 0 orderly.  You cannot put a free number.

10 Upper and lower limit

  Enter the range of measurement values considered as effective.  If measurement value exceeds

  the range of upper and lower limit, the values are not remained.
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                  Fig . 2-11  Upper and lower limit

         If you click entry column of upper and lower limit in measurement file, indicating as above Window

         of upper and lower limit entry.  Please enter the numerical values with keyboard, and click  OK  .

         In case of not specifying upper and lower limit, please enter 0 for both upper and lower limit .

11 Standard

  Setting a standard of measurement value .  Standard value is using for setting of indication

  range for a graph, and for calculation of statistics process Cpk , etc.

  Entry method is the same as above written ‘upper and lower limit .

    If not specifying the standard, please enter 0 for both upper and lower limit .

After completed the entry of all items, please click  OK  at below column .   Now completed a

Making of Manual measurement file.

( In case of Automatic measurement file, and Random point auto measurement file, please proceed for

 a next step of  ‘  2.3.3.5  Setting of measurement position  ‘ . )
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2.3.3.   Make auto measurement file ・ Random point auto measurement file
 2.3.3.1  Auto measurement and random point auto measurement
    Measurement position setting method is different between Auto measurement and Random point

    Auto measurement.                                      ①  ----＊----＊----＊---＞　 ②

                                                                                         Basic setting method of Auto measurement is set by                

    Start point and end point of straight line, and number          ④ ＜---＊----＊----＊----   ③

  of division point which divides the line between the 2                                          

points at equal interval.  According to the right example, specify 4 points from ① to  ④ ,

and setting the number of division between ① and ② as 3,  between ② and ③ as 0, 

between  ③ and ④ as  3 .  Measurement positions are totally 10 points which is summed up 

of 4 points from ① to ④ and 6 points of X mark . Starting a measurement from ①, and measure

them according to the arrows up to ④ of last point .  When setting the specific points as a start 

and end points (points from ① to ④ of above example) , it is possible to set up to 300 points .

One section’s division number can be set from 0 to 99.

                                          ①        ②     ①’        ②’    ①”      ②”
                        

Repeat pattern is available in auto

measurement.  In right example, setting 5           ③               ③’             ③”
points from ① to ⑤　of sample 1 for               

initial measurement position setting..           ④        ⑤     ④’        ⑤’    ④”      ⑤”
Then, next is repeat of pattern, i.e. setting

the first point of 3 each pattern ①, ①’ & ①”
In this case measuring totally 15 points of these 3 samples continuously.  If the repeat of pattern is

specified, the coordinates which has been set in the initial measurement position become relative

coordinates.  With regard to the above Repeat of pattern example, if ① is not specified  (specify-

ing only , ①’ & ①” ),  the sample No.1 is not measured .

It is possible to enter the number of division at the repeat of pattern .  In case of the above example,

if samples are placed at equal intervals, and when inputting ①, ①’ & ①” , it is possible to set ①, ①’ 

as a start point, end point, and set a number of division as 1.

Also, in case of Automatic measurement, it is possible to correct 

the position ・ rotation ,  before the measurement.

When you make use of correction for the position ・ rotation,               

before starting the measurement, please enter the basic                    ①         ②

coordinates of correction for the position ・ rotation .                          

At the basic coordinate, separate from a measurement position,                    ③

it s possible to specify a distinctive point such as sample’s corner, etc.            

This sketch is an example for setting a basic coordinates at sample’s          ④        ⑤

top left side corner, and at bottom right corner.

For Random point auto measurement, setting each point of measurement    ①       ③       ⑤

position at random .  Measurement position can be set up-to 300 points.    

Please make measurement in order of entered measurement positions .         ②        ④    
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2.3.3.2   Conditions of calibration curve
      Following items are added to Manual measurement fine in making Auto measurement file and

      Random point auto measurement file :

· Maximum 4 Calibration curves can be specified .

In case of using plural calibration curves, please set the number of calibration curve as 2～4.

“ Calibration curve “ page is increasing equal to the number of calibration curve set.

Please fill in the blanks of each page.

· Coordinates entry 

Setting a measurement position for continuous measurement by Auto table.  The setting

Method is explained after the next item .  

Other items are the same as Manual measurement file, so, please refer to  2.3.2 Make manual

Measurement file.
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                   Fig . 2 – 12  Auto measurement file ( general )

After fill in ( input the items ) for “General “ , “ Calibration curve “ page, please click  

 Coordinates entry  , and proceed for next step of Coordinates entry method . 
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    2.3.3.3   Coordinates  entry method 

          If you click  Coordinates entry  of  “ General ” or “ Calibration curve “  page,

          the indication moves to  “ Method of coordinates entry “   Fig . 2-13 is a sample of

          Auto measurement file.  In case of Random point auto measurement file, not indicating

          a method of “ Position ・ Rotation correction “  nor  “ Repeat of pattern “ . 
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                     Fig . 2-13  Method of coordinates entry ( Auto measurement )

          Setting each item

1 Input method of coordinates

Specify input method of coordinates value of measurement point .  Select from the

Following 2 items :

・ Auto table  ;   Move Auto table to measurement point and make it memorize a coordinates .

・ Input of numeric value with keyboard ;   With keyboard, input coordinates value by numerical

                                     value .

2 Coordinates unit

Enter the unit of coordinates value .  Selecting “mm” or “mil” .

3 Position and rotation correction

Select “ Enter “  or  “ Not enter “  the correction of Position and rotation .

Position and rotation correction cannot be used in Random point auto measurement file .

④ Repeat of pattern

Select whether to use the Repeat of pattern or not at “ Setting ” or “ No setting “ 

Repeat of pattern cannot be used in Random point auto measurement file .

Click   Next   after entry of each item .
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2.3.3.4   Setting of basic coordinates for position and rotation correction
      Window of Fig . 2-14 appears only when “ Setting “ is selected in “ Position and rotation

correction “  of the previous item “ Method of coordinates entry “ of Auto measurement file .
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         Fig . 2-14  Setting of basic coordinates for position and rotation correction

Setting coordinates of 2 points as a standard of position and rotation correction .

In case of Random point auto measurement, it is not possible to correct position and

Rotation, but correcting the position only.

Click  Next  after setting of basic coordinates . 
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　2.3.3.5  Setting of measurement position ( auto measurement )

                    Set measurement position on the screen of Fig . 2-15 .
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               Fig . 2-15   Entry of measurement position  ( auto measurement )

        ①　Enter coordinates values at X, Y, Z sections .

           If the entry of auto stage has been specified, the coordinates values are changing

           in accordance with the stage movement by joy-stick , etc .  The coordinates values 

           are entered by pushing   Enter   key,  and then proceed to next item .

           If the entry of numerical values has specified, enter the values with key-board .

2 For  “ Division number “ section on the window ,  set a division number after 2nd line .

Don’t set at No.1 line .   At “ Division number “ section , please set how many

measurement points from the coordinates of last to this lines to be tested

on a straight line .  Set numerical value of 0～99 .  In case of not set up a measurement

point , please set 0 (zero) .

3 When plural calibration curves have been entered at the  “ Calibration curve” section , 

please set specified measurement point of use one by one.  It is available when you have 

entered as plural calibration curves at the page of “ general “.  Indicating No.1～4 on the line .

If only one calibration curve has been set, automatically setting at No.1  

　　　   ④  Set only required number of measurement points by repeat of ①～③ .

       ⑤  After completed a setting of required number of measurement points,  click   NEXT    .

            In case of  “ Repeat of pattern “  has been set ,  proceed for the next 

           “ Repeat position set“ .    If “ Repeat of pattern “  has not been set , close the

           coordinates entry ,  and for the confirmation purpose, proceed to the screen of 

tracing measurement position .
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6 In case of  “ Repeat of pattern “  has been set at the “ Repeat position set“ , please

set the 1st measurement point of each repeating coordinates .  

Set up method is almost the same as above mentioned ①～④ , however, regardless of

  calibration curve numbers, no need to do the calibration curve set of ③  .

          After completed all for repeat position set, please click   NEXT    . 

           Just for the confirmation purpose, proceed to the window of “ Tracing measurement position” .

 ⑦ Confirm by seeing  “ Trace measurement position “  (Fig . 2-16)  window, 　and if it

          has no problem,　click  OK  ,  and complete the making of automatic measurement file.
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                      　 Fig. 2-16  Trace  measurement  position 
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2.3.3.6 Setting of measurement position ( random point auto measurement )

                  Set the measurement position on  ( Fig. 2-17)  window .
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            Fig .  2-17 Entry of measurement position  ( random point auto. measurement )

        ①　Enter coordinates values at X, Y, Z sections .

           If the entry of auto stage has been specified, the coordinates values are changing

           in accordance with the stage movement by joy-stick , etc .  The coordinates values 

           can be entered by pushing   Enter   key,  and then proceed to next item .

           If the entry of numerical values has specified,  enter the values with key-board .

 ②　When plural calibration curves have been set, enter the calibration curve of specified point

    of measurement at the line of calibration curve section.  Specifying in due order of the

    already setup calibration curves numbers ( 1～4 ) at  2.3.3.2  Conditions of calibration curve.
 If only one calibration curve has been set, automatically setting at No.1  

　　　    ③　Set only required number of measurement points by repeat of ①～② .

        ④　After completed the required number of measurement points set,  click   NEXT    .

For the confirmation purpose, proceed to the window of Trace measurement position  .

     ⑤ Confirming  at “ Trace measurement position “ (Fig . 2-16 ) ,  and if it

          has no problem,　click     O K    ,  and complete the making of Random point auto 

measurement file .  
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2.3.4. Change measurement file 

          Select a calibration curve to be changed from each  “ Select measurement file “
          window  ( Fig.. 2-7, etc. )

          Change the items to be changed at  “ measurement file “  window ( Fig. 2-9, etc.)

          The contents of each item is the same as  2.3.2  Make manual file .

          In case of using only ‘ Manual measurement file ‘ or changing only for “ general “ and

 “ calibration curve “  page of  Auto,  Random point auto measurement file,  

          Please click  OK  at the bottom..

          In case of changing the Measurement Position of Auto, Random Point Auto Measurement

          File ;  please click  Coordinate entry   for Measurement position set. 

          When completed the change of each window, please click  Next  , and then click  End  

          at the final Window of  “ Trace measurement position “.

2.3.5. Delete measurement file

          Select a measurement file to be deleted from ‘Select measurement file window’ ( like Fig.. 2-7 ) ,

          and  click  X  mark at upper row of indicated “ Measurement file “ window ( like Fig.. 2 ) ,

          and then , click   OK  of indicated Window for confirmation . 
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                          Copy     Delete      Print

                    Fig . 2-18  Icon  of measurement file  (manual measurement)

2.3.6. Copy measurement file

        Select a measurement file to be deleted from each “ Select measurement file “ window

( Fig.. 2-7,etc. ) and click Copy mark   at left side upper row of Indicated “ measurement file “ 

window , and then ,  Select the original measurement file to make a copy from the indicated

window of “ Select measurement file “ .

        If you Click Icon for a copy at the completed measurement file , indicate a question of

        “ If you make a copy, this data will be lost , OK ? “ , so please click  OK   . 
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2.4.     Input of password
         Input of password is for protect or release of the file protect .  If password has been entered,

         need to input the password every time to make or to change a calibration curve file or measurement

         file, and also for a standard calibration work. .
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                            Fig .  2-19  Input of password

         From menu of main window, 　select  File → Input password .   

         Indicate window of  Fig .  2-19 .

         For release of file protect mode, input the already entered password, and click  OK  .

         For return to file protect mode, nothing to be input and Click  OK   .
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3.  CALIBRATION 　・  CORRECTION

      Calibration or Correction of X-ray spectrum and/or Calibration Curve .

      Calibration of main menu windows have following sub-menus :

        Calibration

        X-ray spectrum calibration

        Regular calibration ON/OFF

   If  “ Calibration “ of the sub-menu has selected, indicating Fig.3-1 window , and possible to 

   select standard calibration or correction .  In accordance with a type of coating ,  selectable

   items are changing. . 
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                 Fig . 3 – 1  Selection of Calibration ・ Correction  ( for Single layer )

    During the measurement mode, even if the icon of calibration has clicked, indicating a window for

‘ Selection of Calibration ・ Correction ’  (Fig .3-1) . 

    In case of auto measurement or random point auto measurement mode , if the

     Calibration  has been selected at the measurement file which is using more than two

    calibration curves , indicating a ‘ Selection of calibration curve ‘ (Fig . 3-2) window .  Please select

    a calibration curve at first .  After selected a calibration curve, indicating a window of Select the

menu of calibration  ( Fig . 3-1) .
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                       Fig . 3 – 2    Selection of calibration curve
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3.1. 　Standard calibration 

      Standard calibration means measuring a coating ｔhickness by using a Ｔhickness known Standard sample,

      and obtain the Standard Value with known Standard Sample , and Obtain Standard Value by calculation

formula from the quantity ( count number ) of X-ray fluorescence . This standard calibration is necessary

to make a calibration curve file.  Also, it is necessary when standard sample’s measurement value became

different ,  or certain days past after the standard calibration finished date .

       Depend upon the kind ( 1・2・3 layer ・alloy ) of coating , calibration methods are different . Also, several

 calibration methods are available for only one kind of coating , and possible to select. If password

 has already been input, need to enter the password, otherwise not possible to do the standard calibration .

Please refer to following Table 3-1 Calibration method : 

  Generally, many measurement points makes more accurate calibration .

Coating Type
Standard  Calibration  Method
Required   Standard

Single
layer

Linear 2 points calibration
Base   Standard coating


3 points calibration (without saturation)
Base   Standard coating ( 2 points )


3 points calibration ( with saturation )
Base   Standard coating                 ∞ coating


4 points calibration
Base   Standard coating ( 2 points )        ∞ coating


Multi points calibration ( 10 points )
Base   Standard coating ( Max. 10 points )   ∞ coating

2 layers

Short calibration ( 6 points )

Base   1-layer ∞ coating         2-layer ∞ coating 

1- layer Standard coating/Base  2-layerStandard coating/Base

2-layer Standard coating/1-layer ∞ coating 


Long calibration ( 9 points )

Base   1-layer ∞ coating         2-layer ∞ coating 



1-layer Standard coating /Base (2 points ) ,

              2-layer standard coating/Base (2 points)



2- layer Standard coating / 1-layer ∞ coating (2 points ) 

3 layers

Short calibration ( 10 points )

Base 1-layer ∞ coating,  2-layer ∞ coating,  3-layer ∞ coating



1-layer Standard coating /Base,  

              2-layer Standard coating/1-layer ∞ coating



2-layer Standard coating/Base,

              3-layer Standard coating/1-layer ∞ coating



3-layer Standard coating / Base

              3-layer Standard coating/2-layer ∞ coating

Alloy

Short calibration ( 7 points )

Base    ∞ coating of No.1 material  No.2 material ∞ coating 



Alloy ∞ coating                  No.1 material ∞ coating 



No.2material Standard coating       Alloy Standard Coating


Long calibration-1 ( 9 points )

Base    No.1 material ∞ coating   No.2 material ∞ coating 



Alloy ∞ coating (ratio 2 points), No.1 material Standard coating 



No.2 material Standard coating   Alloy Standard Coating( ratio 2 points)


Long calibration-2 ( 11points )
Base    No.1 material ∞ coating   No.2 material ∞ coating



Alloy ∞coating (2points),  No.1 material Standard coating(2pts)



No.2material Standard coating (2pts),  Alloy Standard Coating(2points )

  Note :   In case of numeric calculation method, not possible to select each calibration linear 2 points, 3 points  ( without saturate

 thickness ) multi points .  When measuring 3 layers, not possible to select  non-numeric .  Infinity (∞) coating means

 a coating which is thicker than a saturation thickness . When thickness become more than a fixed value, X-ray

Fluorescence quantity stay unchanged and read it as infinity (∞) . 

          Depend upon the material, these obtained coating thickness values are different .  Standard coating means the thickness

          value is fully less than a saturation thickness, and its coating thickness is available to be measured.

                                    Table 3-1 Calibration method
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( Operation method )

When Standard Calibration has been selected, display following Window : Fig.. 3-3 for the selection of

    standard calibration type.  
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                 Fig. 3-3   Selection of standard calibration  ( for single layer numeric ) 

   Indicating the type of standard calibration list.
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                Fig . 3-4  Setting of Standard Value for Calibration ( 4 points calibration ) 

    If a calibration curve has made newly or changed the coating , the coating thickness value is indicating 

as 0 (zero) .  Enter the standard sample’s indicated value.  In case of Electro-less Nickel (Ni-P) plating ,

    input the value at ‘ P density ‘  section .  Input P or B density of Ni-P, Ni-B  standard coating .

    Since this model EX-3000 cannot obtain the measurement values from P or B chemical elements ,

    calculate the coating thickness values by fixing P ratio to the value to be entered .

    When setting a density of the test sample, using measurement file.

    After input the indicated value, please click   Setting end (S) 
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　3 - 3
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               Fig . 3-5  Measurement of standard for calibration ( 4 points calibration)  

  Click   Measurement (F2)  after adjusting the measurement point (indicating by arrow [Fig. 3-5] window by

  setting  center of monitor screen .  Or push  F.2  key .  Measuring all the samples same method as above.

If the main unit measurement part is Auto stage type, and re-calibrating the previous standard calibration

  curve,  need to do “ Full auto calibration “ in addition to “ Selection of standard calibration “  (Fig . 3-3 ) . 

    In case of Full auto calibration, all the measurement points can be tested automatically and successively 

  by using previous standard calibration, coating thickness value, and measurement position .  However,

  the 1st measurement position is possible to adjust before starting a measurement .

3. 2.  　Base correction
     If the same combination of coating/base thickness standard for the calibration is not available but

     available different base material standard ,  first make a calibration curve with different base material 

     standard, and then Correct the Base to obtain the coating thickness value .

     For example, measuring Silver coating thickness on Stainless Steel (Ag/SS) , it is possible to make a

    calibration curve with Ag/Fe Thickness Standard, and then correct the base with Stainless Steel which

    has no Ag coating . For the alloy material base such as SS or Brass, in accordance with a composition ratio, 

    please execute a standard calibration or a base correction every time for each different composition ratio .

     Once the base correction has done, previous data of a base has been deleted .  

    For common use of the calibration curve ,  before start measuring the another material, please execute a 

    standard calibration or a base correction again .

   ( Operation method )

    At Fig . 3-1 window , please select “ Base correction “ .

Adjust base sample’s measurement point to a center of screen , and push  Enter  key .
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                              Fig .  3-6  Base correction
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3.3  　 Coating correction
       Some time after the calibration, if the obtained measurement values creating any accidental error ,

       it is possible to modify/correct the measurement values by measuring only coating thickness standard.

  In case of Single layer, correcting the values with standard coating or infinity coating .  

Enter the standard thickness values before the measurement .  For infinity coating , at this place

       please push  f.1

       In case of multi-layer, correct the coating by using infinity coating material of 1st layer and 2nd layer

       substance respectively .

       In case of Alloy layer, correct the coating by using infinity coating composition of the 1st  and the 2nd

       substance respectively .  The calculation method of calibration curve is available to select when it is

       “ non-numeric “ .  In case of other calculation methods, and not possible to use “ Coating correction “ , 

       please refer to following   “ 3.4   2.3.4 points correction  “ .

     ( Operation method ) 

       Select “ Coating correction “ at Fig . 3-1 window .

       In case of single layer, enter the test sample’s coating thickness value .  Adjust the coating sample’s

 measurement position to a center of the screen, and push   Enter   key .

3.4   2. 3. 4 points correction

If there is any change of temperature or power supply voltage,  the output of X-ray changes .

Therefore, correct these different coating thickness values .

*  In case of Single layer, use 2points correction ,  i.e. using base and coating thickness standard ,

 or use base and infinity coating for the correction .

*  In case of 2．3 layers and alloy, use 3 points or 4 points correction, i.e. using base, infinity

coating for the correction .

     ( Operation method ) 

       In accordance with a type of coating.  select “ 2points correction “ , “ 3 points correction “
       or “ 4 points correction “ at Fig . 3-1 window .

       In case of Single layer, and calculation method is “ non-numeric “ , enter the test sample’s 

       coating thickness value .  Click  Setting  end  ,  and adjust the coating sample’s measurement

       position to a center of the screen, and push  Enter  key .
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                              Fig . 3-7  2 points correction
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3.5 　  X-ray spectrum calibration
This calibration is for the purpose of obtaining accurate spectrum measurement value .

If the spectrum is out of position , sometimes it cannot obtain the accurate measurement

values by not only spectrum measurement but also coating thickness measurement .

At this place, please execute X-ray spectrum calibration before the measurement, or 

measure by keep  3.6  Regular calibration as ON ,  i.e. please make measurement under the

spectrum is calculated condition 

. 

      ( Operation method )

At the Main menu window ;

  Please select :　 Calibration → X-ray spectrum calibration 
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                            Fig . 3-10  X-ray spectrum calibration

3.6   Regular calibration 
  It is for switchover of regularly calibrating or not .  If it is selected as Regular calibration ,　instrument 

  Functionｓ to keep always regular spectrum values by confirming spectrum peak of 

  standard sample , at a certain period of time .
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         Fig . 3-11  Regular calibration ON              Fig . 3-12  Regular calibration OFF

At the main menu window , please select :　

    Calibration →Regular calibration ON /OFF . 

    If the present regular calibration is OFF, indicating Fig . 3-11, but 

if the present regular calibration is ON , indicating Fig. . 3-12, and if you click  Yes  , 

    switchover from OFF to ON, or from ON to OFF, respectively . 
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4. 　　MEASUREMENT

4.1   Outline of coating thickness measurement

      Before start a coating thickness measurement, it is necessary to make a calibration curve and

      measurement files.  (In case of simple measurement, no need to make a measurement file.) 

        Detailed method for making a calibration curve file etc ,  please refer to “ 2.2 Calibration curve
      file ( make . change . delete . copy ) “ .

        Detailed method for making a measurement file etc . ,  please refer to “ 2.3 measurement file
      ( make . change . delete . copy ) “ .

     Coating thickness measurement has ; manual measurement , auto measurement , random

     point auto measurement , semi-auto measurement and simple measurement .  According to a

     measurement method , using applicable measurement file from the manual measurement file, 

     auto measurement file , etc .  

      In case of a measuring instrument of main unit has the Automatic table,  it is possible to

     select auto measurement , random auto measurement or semi auto measurement .

   1)  Manual measurement

   Not using auto set up of the table,  operator is adjusting the test sample one by one to

   the measurement point 

.

   2)  Auto measurement

 Using auto table, and measuring many points automatically and continuously .

   3)  Random point auto measurement

 Measuring many points continuously which is the same as auto measurement, but the measurement

 position setting method is different from the auto measurement .

   4)  Semi auto measurement

 Measuring with auto measurement file or random point auto measurement file , but not continuously

measuring .  Operator put the one each sample on the set up position and after confirming the

    position ,  push  F.2  key , then it starts measurement .

 If necessary, it is possible to correct the position at each measurement position .

   5)  Simple measurement

   Measurement method is the same as manual measurement .  Not using measurement file but

   enter the condition before the measurement .  In this case, cannot saving its measurement condition

   nor measurement data .  This method is convenient for only one time measurement and not necessary

   to make measurement file beforehand, but require calibration curve .
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4.2   Measurement mode start
      Except simple measurement method, please refer to the following coating thickness measurement

starting method :

1) Click “ Measurement “ of main window menu , then  indicating  “ Measurement “
    of sub-menu .

[image: image31.png]FielE) | Measurement) Calbration(C) Stage(s) Indicationly)

Maintenance(s)

ConceallX)

(2 Menuolmea ] utput of 1212, FC DAC255

Auto measurement(4]
S E Ranom poirt auto messuremeni(f)

Semiauta meassemenlauto easuement lH)
Seniauta measaemenliendom pont auto )
Simple measurement(T)

Statstcs processiS)

Spectum measurement(x)
Distance between 2 portsiD)

Transrission method of measurement resulf0)

50 100 150 zoo 250

Do manual measurement

HelplH)

ColimatorOFF

Table move is possible

Without fiter




                              Fig . 4-1 Measurement menu

2) From “ Measurement “ of sub-menu , please click using measurement mode, for example;

“ Manual measurement “
Then, indicating a list of measurement file window .  Fig . 4-2 is a manual measurement

example.   If you select auto measurement file, random point auto measurement file or

semi auto measurement file, indicating one measurement file by 4 lines .
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                          Fig . 4-2  Measurement – Manual measurement file selection

3) Click using line of measurement file . Then it become measurement mode, and domain of

 measurement appears at main window .  (Fig . 4-4 )

4) If you click blank space of line at “ Measurement – Manual measurement file selection “ 

   window ,  new manual measurement file window appears , so please start to make a

   manual measurement file .  Please refer to “ 2.3.2. Make manual measurement file “
   to make the file .  When manual measurement file is made, the measurement mode

   become the file of you have made.

5) If the specified measurement file has been set as execution of lot control , indicating Fig . 4-3

window . For a lot number change, please push  Yes  , but if push  No  it is not changing .
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                     Fig . 4-3  Confirmation of lot number

6) Moving the table to adjust the measurement position to the center of measurement part

monitor,  and click  Measurement  , then it will start measurement .
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4.3   Indication of measurement mode
When the measurement mode has started, indicating following domain;  Fig . 4-4 “ Measurement “
and  “ Simple statistics “  .  The place of each domain indication is available to change .

Also available to set indication of “ Measurement “  only,  and not indicating others. 

Measurement                                                            Measurement

 part monitor
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Simple                                                                    Simple

 Spectrum                                                                  statistics

                             Fig . 4-4  Indication of measurement mode 
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      Fig . 4-5  is the indication domain of measurement
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                             Fig .  4-5 Indication of measurement

     At the upper row of the window , indicating following icons ( Fig . 4-6 ) which are using for the

   measurement mode .  Each of these icons are for the following functions : 

        　　　　　　　　　　    ①　　　　         　②　　③　　④　　⑤　　⑥　　⑦　　⑧
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                             Fig .  4-6 Measurement mode icon

  ①  Start a measurement

2 Set up the continuous measurement . This Icon is indicating only for Manual measurement

     and Simple measurement .

  ③  Cancel the measurement result of just before obtained.

  ④  Change a measurement condition ( set up item for measurement file ) .

  ⑤  Execute calibration ．correction .

  ⑥  Indicating a window for statistics process .

7 Change a font of measurement result indication column .  However, not possible to change

     the font of simple statistics indication part .

8 End the measurement mode .

 At 2nd column of the window, indicating the latest (at present indicating) data number of measurement

values, and lot number .  The lot number is indicating after set up of the lot control as “ execute” at

measurement file .

   At 3rd column and a blank space below of the window, indicating the latest measurement result .

    In case of 2, 3 layers, indicating at 2, 3rd rows .  In case of Alloy, indicating coating thickness at 

    the upper row , and alloy ratio is indicating at the lower row . 

   At under ( 4th column of ) the measurement result , indicating next function .  If the indication is

    “ Push F2 after adjusting the position of sample “,  it is possible to end the measurement or

    measurement mode .  
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    Indicating simple statistics at Fig . 4-7
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                     Fig . 4-7  Indication of simple statistics

Written contents of each column are as under :

  　 ①  Left side of the upper row is indicating the icon for simple statistics data delete .

Even after deleted simple statistics data ,  the data are remaining at measurement file.

To delete data from measurement file, please delete at statistics process function .

 　　 ②  2nd  column of the upper row is for setting of the maximum data amount to process

simple statistics .  Selecting from 5, 10, 20, 30, 4, 50 or 100

   　　   In case of the maximum data amount is exceeded, deleting from the old data .

③ 　Indicating measurement data at the middle column .

  　　 Left side tip of the middle column is for data number, and at next right side, indicating 

measurement data .  In case of 2, 3-layer; indicating measurement value of the top layer

    　　　  at left side .  In case of alloy layer, indicating measurement value at left side, and alloy

ratio at right side .

 　　 At right side of the middle column, indicating measurement values’ bar chart.

If the standard has been set up at measurement file, left and right lines are for lower limit 

and upper limit, and at center, indicating for the central values of upper and lower limits .

In case of the standard has Not been set up, at the center line, indicating the average value

of the data processing by simple statistics ,  and at the left and right lines are for the value 

of 2σ apart from the average .

4 The bottom column is indicating average value and standard deviation of the data processing

by simple statistics .
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4.4  Simple measurement

Simple measurement is not make a measurement file beforehand, but set the measurement

        condition just before starting a measurement work . Since it is necessary to use the calibration

        curve file, using already made calibration curve or make a new calibration curve when setting a

simple measurement condition .

 Simple measurement is not possible to save the measurement data.  Function is almost the same

as Manual measurement hence cannot do continuous measurement like auto measurement method

which is making program of measurement position . 

1 From the menu of main window, selecting  Measurement → Simple measurement .

Indicating Window of Simple measurement file .
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                            Fig..  4-8  Simple measurement file

②  Set a measurement condition here . Setting methods are almost the same as Manual measurement file.

Please refer to “2.3.2. Make manual measurement file “  However, in this case, not possible to save

the measurement data nor use lot control .

　　 ③  After the condition has been set,  Click  OK  

    Then, it become measurement mode and at main window, indicating measurement (measurement

    result indicating domain ) and simple statistics domain .

  ④  Look at monitor’s measurement part and move the table for adjusting the measurement part to

measurement domain of measurement part

      monitor , and  Click     measurement (F2)   or push  F.2　  of key-board , then starting the

      measurement .

 4.5.  Measurement mode end
      To end the measurement mode, Click  x  icon of measurement domain screen at the top column

      right side .
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4.6.  Statistics process

 Processing the statistics of measurement data .

 Statistics process window is indicating the mean, standard deviation, calculation of statistics

 volume for index number of process capacity etc., histogram, profile, -R control list .

    4.6.1.  Statistics process selection
   There are following two methods to call a statistics process window :

   1) During the measurement, call statistics process of measurement file ;

   Click statistics process icon which is in the upper column of measurement domain .

   2) Call from the menu of main window;

 Select from measurement to statistics process ;

 Select a type of measurement file from the indicated list.
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 Select a measurement file from the one more indicating measurement file list .

     From the above two methods, indicating following statistics process window ( Fig. 4-9 ) .
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                       Fig.4-9  Statistics process (statistics volume)

If the one statistics process window is already open but wants to select one more statistics process 

measurement file ,  Click the icon of  “ Open the file “  which is indicated at the

upper column of the statistics process window.  Then, selecting the measurement file which is the

same method as the above mentioned item No. 2)  .
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　  Measurement results (data) are saved at each measurement file .   

 However, the measurement results (data) cannot be saved if it has not been set at the condition

 set of measurement file :  “Save” the “Measurement data”.

   If the measurement file is selected to use plural calibration curves , not only the measurement

 file but calibration curve is also selected .  If the measurement data obtained by different

 calibration curves, it is not possible to do statistics process simultaneously.

 For statistics process window, following icons are available:

Fｉg . 4-10  Icon for statistics process 
  ①　　　②　　　③　　　④               

 　　① Select the file for statistics

         This selection is for the indication of statistics process from different measurement file.

       If the measurement file is using plural calibration curves , this measurement file is also selected

       to start for indication of another calibration curve’s data statistics process . 

2 Measurement data delete

         Delete the selected measurement file’s all the data.  When delete only one part of data

       in the measurement file,  please use  “ delete ”  of “ measurement data “ page.

3 Print out this page

         Print out the contents of presently indicating page .

4 Copy the graph to clip board

  Copying a graph of histogram, etc. to clip board.  It is effective when a graph of histogram ,

 etc.  page is indicated .
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4.6.2　　Statistics volume 

 Fig .4-9  is indicating a page of  “ Statistics volume “ . 

  At “ Statistics volume “ page , indicating statistics volume of the mean , standard deviation, 

and setting of divide into groups method .

“Divide into groups” is for specify and indicate a part of measurement file’s data which will use

statistic, graphical chart, or -R control list.

There are following six kinds of divide into groups method: 

1 All the data

Divide into groups for all the data saved and presently specified in measurement file.

2 Partial data

Select one section data by specifying upper and lower limit of the “ data range “.

The data have serial numbers in order of the measurement has started.

③ Data at regular spaces

   Specify the “data of started“  and  “space” , and then select each data at regular spaces .

4 The mean values of each regular data

For the purpose of statistics process, use the mean values of each regular data by specify

           “number of one group data” and divide into groups.

⑤ The mean values for each lot number

   Each lot of the mean value can be processed statistically. This function is available when  

   It is specified as  “Doing lot control “ at the condition setting of measurement file.

⑥ The mean values for each measurement date

   The mean values can be processed statistically for each measurement date.

To get indication of -R control chart, it is necessary to do the ‘divide into groups method’ by

taking one of the method from the above ④～⑥,  and need to divide into more than two groups

for more than two data at one group.
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4.6.3  Measurement data
  Indicate measurement data.  Even if one part of the data has been selected by “ divide into

groups method ” , indicating all the data.

         In case of changing or delete the data, at first please select a data of change or delete, and then

       click  Change  or  Delete  .

         At  Text output  ,  all of the measurement file or a part of data are available to output at

       text file or copy them to clip board.
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                       Fig. 4-11   Statistics process  ( measurement data )

4.6.4 Histogram

        Indicate histogram.

        At a scale setting, it is possible to set up range of a cross axle and number of divisions.

        When selecting the indication of histogram, indicating Automatic scale indication at first.
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                        Fig. 4-12   Statistics process  ( histogram )
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4.6.5  Profile
  Indicate distribution of measurement values or a change of a measurement value.

  If the measurement part is Auto-stage type, a cross axle is indicating a total value

of the distance of each measurement point successively.

In case of Manual table type, or even if it s Auto table type, if the measurement table’s

position is not changing at all during the measurement of process data, it is indicating the

measurement values successively at regular intervals. 
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                           Fig.  4-13   Statistics process ( profile )

4.6.6  3-dimensional profile

    Indicating distribution of coating thickness surface by three dimensional graph.

    At three dimensional graph, it is possible to select bar graph, polygonal line graph or surface

    Indication.
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Fig .4-14   Statistics process ( three dimensional profile)
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4.6.7   -R control chart
           Indicate x-R control chart.  -R control chart is a graph of the mean value () and

         the scattering value (R = Max. - Min. values) .  

To get indication of -R control chart, it is necessary to do one of the following divide into

groups method:  “ the mean value from each regular data ” of “divide into groups method” 

or “the mean value from each lot” or “the mean value of each measurement date”.
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                     Fig. 4-15  Statistics process ( -R control chart )
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4.7  Spectrum measurement
Measuring and indicating X-ray Spectrum Distribution from test samples .                            

《 Operation method 》                                                                             

   . From menu of main window, please select                                                          

    Measurement  → Spectrum measurement ,                                                        

　　　                                                                                             

 .  Set up the measurement condition at indicated                                                       

　　　 window of Fig. 4-16 .  Set 4 items; collimator diameter,                                              

　　　 measurement time, filter, X-ray output. Each of them                                                

　　　 are the same method as Manual measurement file.                                                  

　.  Adjust measurement position to a center of monitor for                                               

　　　measurement part, and click   OK   then indicating the                                             

　　　Graph (Fig.4-17)  Spectrum measurement.                                                         

                                                      Fig. 4-16 Spectrum　(parameter)
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　　　　　　　　　　　　　　　　　　　　(Fig.. 4-17)  Spectrum measurement

                                                   ①    ②   ③   ④    ⑤    ⑥

Spectrum measurement window has following icons  :                                           

1 Enlarge                                                                              

     Click the enlarge icon, and specify to indicate                                              

     the domain of after enlargement by drug the                                               

     cursor on the graph..                                                                   

2 Indicating the count by numerical value                                                     

 Indicating count value of MCA each channel.                                               

3  Print                                                                                

4  Copy the graph to clip board                                                            

                                                Fig. 4-18 Icons for spectrum measurement                                        

       ⑤  Measurement

     Measuring under the same condition.  At the first, set the test sample, and then click icon

⑥  Ｍeasurement condition change

     Indicate Fig. 4-16 window, and after changed the condition, it is possible to do measurement

.

 Under the icons, indicating count number of specified domain.  Up to 4 domains can be set.

 When indicated portion has clicked, it is possible to specify the domain or color on the graph.
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    4.8  Between 2 points distance measurement 
    Using Auto stage, and measuring distance between 2 points.  In this case, the distance means

    ignore Z direction distance but measuring on the same level of X-Y distance.

1) Select  Measurement → Distance between 2 points

　　　     from the menu of main window.  Then indicating Fig. 4-19.

2) Move Auto stage, and adjust measurement distance of

start point ( one side ) to the center of measurement

portion on monitor, and push  Enter  .

3) Adjust end point ( other side ) to the center of

measurement portion on monitor, and push  Enter  .

Then, indicating the distance between 2 points.
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                          Fig. 4-19  Distance between 2 points
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    4.9  Transmission method of measurement results
         During a coating thickness measurement, setting the transmission conditions etc for RS-232C 

or DDE which is available to send the measurement results.

         Indicate set up window for RS-232C (Fig. 4-20) or for DDE (Fig.4-21) , respectively.
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               Fig. 4-20  Transmission method of measurement results  (RS-232C output)
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               Fig. 4-21  Transmission method of measurement results  (DDE output)
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6. 　  TABLE

          Move Auto table to the original point or specified position.

5.1  Move to random point

 Auto table is possible to move with joy-stick, etc.

 Please select  Table → Move to random point from

           the menu of main window.  Then, indicating Fig. 5-1

           window and possible to move Auto table

.
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                              Fig. 5-1  Move to random point

5.2  Move to specified point

 Move Auto table to a point specified by numerical value.

 Please select  Table → Move to specified point from

 the menu of main window.  Then, indicating Fig. 5-2

 window, so please enter coordinates of point to be

 moved, and click  OK   or  Application   .

 Auto table has start moving. .  

 If  OK  has clicked,  after the Auto table movement,

 finish function of the table move to specified point.

 If   Application  has clicked, possible to continue

 the table movement for specified point.
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Fig. 5-2  Move to specified point

5.3 Move to the origin

        Move to the origin (X, Y, Z) = (0, 0, 0)

    At the menu of main window, if you select  Table → Move to the origin , the table starts movement.
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5.4 Table position entry

Move the stage/table to the position entered.

It is possible to enter up to 5 points.

       At the menu of main window, if you select

       Table →Position entry,  indicating Fig. 5-3 window.
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                       Fig.  5-3  Stage/table position entry

        《 Table position entry 》 

          If  Set up  is clicked, indicating Fig.5-4. 

          Move the table with joy- stick etc., to the

          position to be entered, and click  OK   .

        《Move the table》

    At the menu of main window  Fig. 5-3 ,

    If you click   Move  ,  the table moves

    to the position already entered.
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                             Fig.  5-4  Position entry (Movement)
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6. 　  INDICATION
      Indicate present state of apparatus.                                                         

     When “Indication” of main window menu is clicked,                                               

     indicating Fig. 6-1 of sub-menu so please click                                                  

and select each item .                                                                       

6.1  Latest spectrum
Indicate last time’s spectrum of                                                            

measurement or calibration.  Indication                                                       

or functions are almost the same as the                                                       

spectrum measurement. However, no need                                                     

to enter the re-measurement or to change                                                     

condition for spectrum measurement .                          Fig. 6-1  Indication menu

6.2 Indication of regular calibration status

     Indicate last time’s X-ray spectrum calibration or 

     the results of regular calibration.  In case of 

     normal condition, the peak channel is at around 222.

6.3  Other items

     Except the above 2 items, it is possible to change following  indication of 7 items / no indication items.

     If the item is already indicated ,  having  ✔　mark at the left side of menu .

1) Table movement tool

A group of icons for Auto table movement.  Effective only for Auto table type.

2) Position of table

Indicate present X, Y, Z coordinates values of Auto table.  Effective only for Auto table type.

3) X-ray condition 

Indicate X-ray output set up value.

4) Position of collimator 

Indicate present collimator position.  For example, measuring with 0.5Φ , indicate  Collimator : 0.5

If not measuring, indicate  Collimator : OFF

5) Filter condition

Indicate presently using metal filter ( Cobalt or Nickel ) 

6) Standard tool bar

Indicate standard tool bar.  Following icons for standard tool bar
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① Coating thickness measurement mode                       ①　　　②　　　③　　　④ 

② Statistics process

③ Calibration

④ File set up

7) Status bar

At the lower part of the main menu window, indicating status bar explains icons etc.
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7. MAINTENANCE

       Following explanations are for the check or set up of system.

       Please don’t change system’s set up because if it is changed, sometimes not possible to do

normal measurement.  If you want to change the system’s set up, please execute only 

       by a person well understand the system contents, or instructed by manufacturer.

    7.1  Indication of calibration curve data 

   Indicate constant for coating thickness calculation.  It is possible to change the constant,

   however, except receipt of a special instruction, please don’t change constant because

          sometimes it may not be able to obtain accurate measurement value.

        7.2  Life of X-ray tube
           In accordance with out put power, indicating X-ray tube’s used hour, and remaining life

           of X-ray tube. 

7.3  Self check
       Check the normal function of Auto table, collimator, and input and output of port.

    7.4  Fe55 count check
       Use gamma isotope source Fe55 and check the measurement system.

    7.5  Ag count check
       Use for the purpose of spectrum axis adjustment.

7.6  Auto table constant

       Use to change the speed for Auto table movement or adjustment of the original point position.
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  . Table speed       :  Set up a speed for Auto table movement. If the speed has set too high, 

sometimes table does not move exactly to the set up position.

  . Correct center point : Correct difference between the center point and center of

    　　　　　　　　　　　　　 coordinates ［　( X, Y, Z ) = 0, 0, 0 ］　.

       Click  Center point correction  , and adjust a cross point of the table center line to

       a center of monitor screen., and click   OK   .

                                      7 – 1

7.7  Special setting
       Setting of collimator, X-ray output in spectrum calibration , or averaging of multi-channel analyzer.
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  *  Open the door : 

           For the purpose of instrument maintenance, if you open or close the door, necessary to

     select Auto table movement status from following three: 

   . Move table ; When you open the door, table moves to this side lower part, and by closing the door, table

               returns to the original position.  In this case, please be careful for collimator or sensor

 which should not be hit by a test sample when the table returns to the original position.

   . Not move table;  The table is not moving by opening or closing the door.

   . Not return table;  When you open the door, the table moves to this side lower part, but the stage does

not return to the original position by closing the door.

* Regular calibration:  If you click check box, indicate ✔ mark On and Off.  When you keep ✔ mark

On, the regular calibration is automatically ON (effective) from the beginning

                      or after the spectrum calibration.

　　　　　　　　　　　　　　　　　　　If regular calibration is set as ON, execute X-ray spectrum calibration regularly

                         at a certain period of time.  From this way, automatically obtain and maintain

                         the accurate spectrum measurement value .

                         For both of spectrum measurement and coating thickness measurement,

                         it is necessary to maintain the accurate condition for spectrum measurement.

                         So, please click regular calibration ON, or execute “Spectrum calibration”
                         ( of this manual Item 4-1)  regularly or before the measurement.
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