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1. Surface concave-convex detector operation principle

a. The following explanation chart is 1 axis.The number of receipt devices is 2, and this

structure can guarantee the accuracy of the measurement result.

receipt devices

N\ Figure 1
glass lens . D concave
convex (S— cable
\ —r
—\_
glass lens [—
w | @

When the cable passes in the inspection machine, the quantities of light of the receiver

The change occurs, and if it appears on the surface of the cable there is a

are fixed values.

concave-convex, the quantities of light of the receiver can do the defective concave-convex

1t detection.

\ [
/ *
‘ 2
cable o
‘ : . % <A> Figure 2
<=
emitting diode ! =
/ \
glass lens glass lens

The signal of the pulse appears when the defect appears

2 . Specification
Direction of detection : 3 direction
Model : FK-0503CR., FK-2003CR. FK-3003CR. FK-5003CR
Range of measurement diameter : @ : ® 0. 0 2mm~® 1 O mm (FK-0503CR)
@:®0. 02mm~® 2 0mm (FK-2003CR)
@:®0. 05mm~® 3 0mm (FK-3003CR)
@:®0. 1mm~®50mm (FK-5003CR)
Detection slit : Double slit type
Source of light : Near-infrared radiation light emitting diode (LED)
Range of detection sensitivity : 0. 02mm~0. 99mm OO
0. 05mm~9. 99 mm®® (range of set level)
Detection accuracy : Within £ 1% of the maximum set value
Line swinging tolerance : Horizontal direction £ 0. O 1 mm
Vertical direction = 0. O 1 mm
Line speed: Sm/min~1500m/min
Response : 1 5Hz~30KHz

Alarm output :

Concave

or convex output, Red lap lighting and relay



point of contact output,Output time about 0.1sec .

AC250V 2 A Resistance load
Operating temperature : — 5C~ 5 0 C (However, there must not be dewy. )
Power : + 15V (Withint 5 %)
Interface : RS-485 interface standard equipment
Data capacity 7500 set

3. Function of each part
@Power input connector

Please input £ 15V by using the drop type direct current stabilizing supply.

Figure 3

c+ 15V
2 « « « « « «GND
3 e e v e v e — 15V

@ Output and control terminal port
If the measurement value is bigger than the set value , the contact output time for about 0.1

seconds.
RS4BS5 BU_UP BLU_DwW B0 A e~ 2 A0S

e 1 [1 =&
1T 2 B 4

b 6 ! B L

OO O O] | O] || K2

@Concave-convex detection level setting machine
The detection level setting machine’ s 3 data is showing of a concave-convex size
(Figure5) by the unit of 4 m. A concave-convex level can be set between 0204 m ~999 u m.

It is set to the same value for a concave level and a convexity level.

100 u mdata

Figure 5

¢ When the value at a set level is lowered while inspecting the measurement thing, a normal
measurement thing has the level to which the alarm lamp lights. It is said a concave-convex

Inherent level where a normal measurement thing has this level. If the detection level is set to

10



the wvicinity of a concave-convex Inherent level, it becomes easy to pull the misoperation.
Please set it to about 2~ 3 time at concave-convex Inherent level value when you set the
detection level. When high sensitivity beginning to be set, it is necessary to make an enough
environment (The measurement thing = s vibration, The outside vibration, the
turbulence light, and drops of water etc.removed as much as possible)is right.
@Concave-convex detection alarm lamp

When the change of the concave-convex becomes more than the level setting value, it lights
between 0.1sec.
4 . Maintenance of the glass lens

It misoperates when the glass filter of the light part of launching and receiving is dirty,
and it causes the oversight of the concave-convex due to the sensitivity decrease. Please clean it
regularly with the wiper containning the solvent such as the alcohol . Because the lens is
installed internally, it is not necessary to clean it.
5. Attention on handling
(D Please let it pass over the vicinity of the center of the detection range about the measurement
thing.
@ An internal source of light vibrates, too, when the vibration is given to the main body when
sensitivity is high and it is likely to misoperation. Please use it as much as possible in the
place without the vibration.
(@ Considers it enough, and please reduce the vibration of the measurement thing as much as
possible when sensitivity is high (concave-convex detection level setting value 500um or
less) .
@ Turbulence light's (sun light, fluorescent lamp, and Patorant, etc.) influences are received
when sensitivity is high and it is likely to misoperation. Please note that the turbulence light
doesn't enter.
® It is likely to misoperation when the dirt such as drops of water smears to the measurement
thing. Please remove dirt enough.
® When concave-convex shape is narrower than the slit widths, the detection sensitivity might
fall. The example of that time is shown (Figure 6) .
Figure 6 [Unit: g m]

B e] =)
U1 - A
% ,,,,,, 3 & 3§ v 8
|
IO
500

Slit width
Detection level 1 2 5  Detection level 2 5 0O Detection level 5 0 O
(D When the top of the salient inclines at an incidence optical axis, the convexity width is
detected actually smaller as shown in Figure 7. This becomes an error of measurement. It is the
width h in the following expression by the sign of Figure 7 at this time of detection

The error of measurement can be reduced as much as from the multiway with two or

11



more axes.
h=1,/2®- (COSa—1) +H-COS a

Figure 7

light

6 . Cause and measures of misoperation

(D There is a possibility that the drop of water disperses to the detector when a diameter
concave-convex detector is set up after the following roller of the guide after the water trough
(with air purge) or after the water trough. When the drop of water passes within the range
of detection, it is likely to detect it as a concave-convex.
Confirm method : If central guide installed and misoperation decreases, the drop of water's
having dispersed can confirm .
Measures : The device that the drop of water doesn't disperse to the detector (The air purge is
changed in strengthening and installation features) is given. Or a central guide is obtained.
(Figure 8)

Figure 8

@ The detection quantities of light change if the turbulence light (sun light, fluorescent lamp,
and Patorant, etc.) invades the range of detection and it is likely to misoperation.

Confirm method : To intercept the turbulence light near the range of detection, whether it detects
as a concave-convex when the hand is smelt (The alarm lamp lights) or is no is confirmed.

Measures : Eaves or the cover is obtained for the upper part of the detector. (Figure 9)

Figure 9




(® When there is a vibration in the measurement thing under running, it becomes easy to cause
the inconvenience such as being not able to lower the alarm setting level that dashes out from the
range of detection to the outside and misoperation.
Confirm method : When a set level is lowered while inspecting the measurement thing, a normal
measurement thing has the level to which the alarm lamp lights. It is said a peculiar
concave-convex level where a normal measurement thing has this level. The vibration is
suppressed to the minimum at this level. (The measurement thing is held by the hand etc. that
wore gloves. At this time, the injury is noted because it is easy to be rolled. ).And, if it is
impossible to lower the alarm setting level more than this level, it will reach truly at the level. If
it is more possible to lower the alarm setting label than the level, the inconvenience will be
caused in the detector the vibration of the measurement thing under running.
Measures : It passes over the vicinity of the center of the range of detection suppressing the
vibration of the measurement thing running by using the guide roller etc.
@It is likely to misoperation if the alarm setting level is not correctly set
Confirm method : The setting of the detector and the range of sensitivity are reconfirmed.
Measures : It makes it to an appropriate alarm setting level.
(® The misoperation and the decrease in the detection sensitivity might occur when the glass
filter of the light part of launching and receiving of the detector is dirty.
Confirm method : It is dirty or not is strictly confirmed to the glass filter of the light part of
launching and receiving of the detector by watching. The quantities of light is changed
when the measurement thing is running with the vibration, and a concave-convex alarm
might be output when dirty.Moreover, the quantities of light decrease occurs, and
concave-convex might be missed for dirt like dust.
Measures :  Wiping dirt falls by the cloth etc.
7. (The name of each part and the function)

A. Detecting header

1
/3 Ve

1.Count display(3 bits); 2.Count reset key;
3.Sensitivity setting knob; 4.Alarm lamp;

5. Signal output(5PIN); 6.Power input(+ -15V);
7.Detection area; 8. Positioning shading film;



B. Monitor

T

\H COUNTER
|

POPOP

REMONERE FK-ADO02

POWER
@
i
»
o
] ]
=]
0
@ fukou
[-] & BEMOICESE
\ M Fig- ADOZ
@\ i TRO0E (b )
= S RS485
Y RERETEAY o
@ FHEHE
R O

&

1. Count Number Display

2. Concave-convex measurement value display(3 axes)
3.Keyboard Settings

4.Power switch

5. Convex lamp

6. Concave lamp

7. Set indicator light from right to left in line direction
8. Set indicator light in line direction from left to right
9. Check historical data indicator

10. RS485 communication indicator light

I1.Data input(5PIN)

12.Power output(+ -15V)

13.0utput terminal(9PIN)
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8. Output terminal function

RSA4A85 BEwW_ur B _DOwW B A O~ 2 DA
I-""'- I:.'| I | I | .-"_.-"IT"'
1 2z > 4 B (& ri

& L&

O O ) ) )

RS485 communication output: 1, 2 feet

Convex alarm output: 3, 4 feet(normally open contact)
Concave alarm output: 5, 6 feet(normally open contact)
Ground: 7 feet

Power input: 8, 9 feet

9. Display operations
A. Correction data recovery
In the shutdown state, push down the ENTER key, then turn on the power switch,

observe the counting display window, display "RES-'", indicate entering recovery mode,
release the ENTER key, and if you are sure you want to restore, press the ENTER key
again., data automatic recovery, The machine then enters the measurement state.
B. Line speed ratio setting

This parameter is set according to the alignment speed into the measuring area of the
machine so that the bump value can be correctly detected.
Set the range 1 ~ 50, the larger value corresponds to the lower the alignment speed, the
specific setting range refers to the following table.
Set the same method as A, push down ENTER key ,shut down machine and boot, release
ENTER key, press MODE/EXIT key to "SPE-'", press"<<” Key or ">>"key to change the
value, set OK and then press ENTER key to save.

The machine then enters the measurement state.

AE—=F (M/M)
Speed 1500 1000 a00 200 100 a0 0

w2 e - - % i 4 %
Line qeed o] 10 6710 11720 | 21730 | 31740 | 41745 | 46750

C. Historical data deleted

Press 1 MODE/EXIT key to display "CLR-'" and press ENTER key to delete all
historical data.
D. Direction setting

In the measurement state, press the 2 times MODE/EXIT key to display "-L-R", the
corresponding direction indicator light flicker, press the "<<”key or">>” key to choose the
direction, select OK, press ENTER key to save and exit.

Note: If the direction setting is wrong, it will lead to the reverse error of the bump

15



indicator light and alarm output mistake!
E. baud rate setting

Under measurement, press the MODE/EXIT key 3 times to display "BAUD", and press
"<<”Key or">>"key,Select the required baud rate, you can set the baud rate: 1200, 2400,
4800, 9600, 19200, 38400, 57600.Then press ENTER to save and the machine enters the
measurement state.
F. Suspension of testing

In the measurement state, press the ENTER key directly, the machine enters the pause
state, flashing "PAUSE",

At this point, the measurement and alarm stop. To resume the detection, press the
ENTER key again.
G. Access to historical data

In the measurement state, press the VIEW key, enter the lookup mode, press the "key
or" key, switch the history number record, look up the corresponding measurement value,
press the EXPORT key, and send the value being looked at to the system. Press ENTER to
terminate the lookup mode and enter the measurement state.
H. Exporting all historical data

In the measurement state, press the EXPORT key, the historical record data will start
from the first data, through the RS 485 interface, all at once exported to the system.

10. RS485 communications

Communication mode: RS485 asynchronous communication

Connector: 1(A) and 2(B) of 9PIN terminal

TXD is the data sender and RXD is the data receiver.

Data Format: 8-bit data bit, 1-bit stop bit, no check, ASCII code

Output data: The first bit B represents convex, the second bit U/D, the convex time is
U, the concave time is D, and the back is the 3-axis measurement data. Single output 3-axis
bump measurement.

Note: The detection head signal was not found during the boot self-examination. The

display will display "NO-H", that is, no warning of the detection head was found.

11. Main features:
1. With RS485 concave convex data output, the communication baud rate can be set.
2. Have the ability to distinguish whether the defect is raised or concave.
3. The speed ratio parameters of the passing line can be set to correspond to
different product speed ranges to enhance accuracy.
4. Access to historical data,
5. All detection data can be exported to the system.
6. Ability to hold 7,500 test values.

7. With suspension function.
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