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1. Equipment Overview:

The equipment is an SMD automatic splicing machine (8mm paper tape,
12mm paper tape, 16mm paper tape + plastic tape). The equipment is specially
developed to meet the need of replacing materials quickly without shutdown on the
SMT automatic production line. The equipment can realize automatic detection of the
head and tail of two strips with the same specification, precise cutting, automatic
connection, adhesive film wrapping and automatic feeding after connection. Provided
with an electrical device, the equipment is small and light and is applicable to many
working places. The connection precision is high and its success rate is over 95%. The
equipment is easy to operate, greatly improving the speed, saving labor force and
improving the production efficiency.

Figure 1
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2. Specification:

Equipment structure Square tube steel structure frame surface stoving varnish

Dimension L*W*H: 450mm x 560mm x H1370mm

Working height About 920+/-20mm

Equipment weight | 75K G (excluding the battery)

Applicable scope of | Width 8mm\12mm\16mm,thickness 0.25~1.3mm, paper tape
tapes + plastic tape

Quantity of empty | 0-2PCS
material in splicing

C/T 8mm tape:6-8S/Cycle;12mm and 16mm tape:10-12S/Cycle
(excluding the artificial feeding time)

Power supply Over 10-12h
duration
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Operator panel

¥
Protective cover \ Barcode scanner
a .

The left tape entrance

Material plate bracket

. . The right ntran
Precutting mechanism e right tape entrance

Wastebin

i Chassis

Lithium battery

Figure 2

Page 5 of 39



MOREL

Shenzhen Morel Equipments Co.,Ltd.

3. Splicing Steps: (Only four steps)

1. Precutting of material head

Cut out the front emp{ Precutting cutter
the precuttin Charirstt

1sert the tape

Figure 2
0-2 empty location/s
[ ! Notes: Please ensure that there is only 0-2
- e e s o o+ s+ =K empty locations on both ends of tape.
(IO I B O B O N B

2. Insert the tape

1) Left feeding
A: Hold the tape with the left hand and feed into the left entrance.
B: After tape is detected via optical fiber in the left entrance, the motor starts to run
to pull tape into the runner.

Notes: When inserting tape, please don't push the tape into the runner. The user should

pull the tape slightly with fingers until the ratchet teeth hook the tape edge holes and
pull tape into the runner.
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Figure 5

Feeding direction Figure 4

The tape hole should face
inside of the equipment

2) Right feeding
A: Hold the tape with the right hand and feed into the right entrance.
B: After tape is detected via optical fiber in the right entrance, the motor starts to
run to pull tape into the runner.

Notes: When inserting tape, please don't push the tape into the runner. The user should

pull the tape slightly with fingers until the ratchet teeth hook the tape edge holes and
pull tape into the runner.

3. Take out tapes

The equipment applies optical fiber sensing which enables automatic start. The left side
and right side will start automatically and separately after sensing the tape to finish tape
detection, precise cutting, automatic connection, automatic film wrapping and action.
After tape connection is completed, the equipment will open the runner automatically.
The user can take out the tape by holding tapes on both sides with both hands. After the
tape is taken out, the runner cover plate will shut automatically.
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Tape connected

K 6 Figure 6

4. Tape feeding

1)The user can hold up the tape with one hand to pull and adjust the tape (some
tapes may tie, because they are too long, so the user needs to arrange the tape during

feeding).

2)The user should press the button with the other hand. By pressing the button, the
motor will run. By releasing the button, the motor, will stop running.

Feeding button Figure 7

4., Operation Instruction:

....Power on and off

1. Powering on:

A.  Open the side door of battery of the case
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Figure 8

Side door of battery

B. Connect any dedicated silicon wire aviation plug and the aviation socket of lithium
battery, and tighten the nut. The other silicon wire is used for replacing battery when
the voltage of the battery is low.

i RU— - | [ Y

Aviation plug

Figure 9

Notes: When a low battery alarm is given on the computer, it should be replaced with
a new battery fully charged according to methods as follows:

Battery replacement: Insert one idle aviation plug into a lithium battery fully charged
and then take out the fully discharged battery; After replacing a new battery, the user
should power off the machine, and then start and reset the machine.

Fully charged battery

Figure 10

Fully discharged battery

2. Power startup::
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&

Computer power

Figure 11 Power switch

Reset

Notes: The user needs to press the "reset" button [,

HRiER

in the following cases. s
BRiE
1T
1. Restart the power —
12mm e
2. Press the emergency stop button. i oAz =

24mm

3. After alarm faults are removed.

& 12 Figure 12

A
Introduction to shield and distance
1. There are empty materials on both sides — don't press the shielding and interval

buttons

2.There are not empty materials on both sides — press the shielding button (the
shielding indicator and the interval indicator are on); If the tape interval is 4mm, please
move the switch to the 4mm location. If the tape interval is 2mm, please move the

switch to the 2mm location.

Figure 13
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1. Open the material plate bracket along the dotted line.
2. Hang the material plate on the bracket

Open the material plate and pull one segment of tape out.

Kl 14 Figure 14 & 15 Figure 15

The first step is to install the adhesive film material plate, the
second to the fifth step is to wear the adhesive film tape, the
sixth step is to press the adhesive film tape.
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Figure 16

The first step is to install the adhesive film material plate, the
second to the seventh step is to wear the adhesive film tape, the
eighth step is to press the adhesive film tape.

3 4
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figurel7

1.The rocker button is pushed forward, and the splicing machine is also moved forward.

2.Release the rocker button and the splicing machine stops moving forward
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rocker button

power wheel

Figurel8

1. Boot screen: Figure 20

20
Figure 20

Computer start button
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... Camera Setting

1) Enter the splicing machine operation software: Figure 21

Double click the icon "splicing machine" on the desktop to enter the operation

software:

Borwin_SplicMa
chine_Std.exe

e

Splicing machine software

Figure 21

2) Power off: Power off the computer by following the correct shutdown order.

4.+ please don't power off the computer by pressing its ON/OFF button, otherwise

the computer's hardware will be damaged.
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Splicing machine operation software interface, Figure 22
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Barcode 1: P/N barcodes to be used up on the material plate of feeder.
Verification result: Feedback successful barcode scanning and display the barcode

content
Figure 22

Barcode 2: Compare the P/N barcode on the new material plate with the original
barcode to judge whether they are the same.

Verification result: Feedback successful barcode comparison and display the barcode
content.

Splicing completion: Display barcode connection completion or splicing completion.
User login: Click to enter login interface

Barcode emptying: When a material plate is scanned by mistake, the user can press this
button to rescan the barcode.

Barcode setting: Set the number of bits of barcode comparison

1. selected image setting

1) Click the ”“bar code” button to display green state; As shown in the
figure:
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2) Confirm whether the left and right cameras are connected properly,
and the green display is normal in operation; as shown in the figure:

3) .: click the camera settings button on the home screen, as shown in
the following figure
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T
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4). Click the camera setting button to pop up the password setting
dialog box, please enter ”123456” password; The debugging screen is
displayed. as shown in the following figure:
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3) . Click the "Select left or right camera” button, as shown in the
following figure:
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Mru  eEED
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4) . The left and right flow channels are inserted into the tape, and
the tape is automatically sent directly below the camera. (Normally
2mm spacing material tape, the image shows five materials)

5) .5)Select “"Busy Mode” and make sure the "+ ” is displayed on the
left, as shown in the following figure.

N oEmgamen

) RRER
e ,
CUTITRAR TR
s || B

i

6) . Click the “Capture Image” button, as shown in the following

figure:
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7) . Click the “Show crop area” button; A red square will appear, the
red square area is the image read area, as shown in the following
figure:
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Take the image region OK image
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Take the image region NG image

Take the image region NG, and click the capture image button again to
reset the capture image area. Steps are as follows:

(1). Set the position of the left border line of the selection area,

click the center position of the first material on the left, as shown
in the following figure:
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click the element

center
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(2). LllLk tho Set cht button to set tho left image location, as shown
in the following figure:
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(3). Set the position of the right border line of the selection area,
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click the center position of the first material on the right, as
shown in the following figure:
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(4). click the ”Set nghL "button to set the right image location. As
shown in the following figure:
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(5). Similarly, set the position of the bottom borderline of the
selection area, click the center position of the edge hole of the
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material tape, as shown in the following figure:
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(6). Click the 'sct bottom”button to set bottom area, as shown the
following figure:

i ": I-..'.I:'ZI. PRI

e PRE

B EED

ET#”—J

-

: ® - fAaHL azhigER0I O F{#aHL
| 1LM§,\

(7). Click the”Show Cropping Area”button; confirm that the setting
area is correct; the red squares are as follows:
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(8). Click the ”“save”button to complete the camera , as shown in the

following figure:
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2. Camera Exposure Settings

In the image capture, when the image is not clear, the sharpness of
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the image can be realized by adjusting the exposure value.
“detailed

(1) Click the

figure:

Enter the

following figure:

detailed parameter setting”interface, as shown in
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(3) Click the

“Left or
button down to the bottom

setting” button, as shown in the following

detailed

setting

the

Right camera” button and bring the scroll bar
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(4) Adjust the exposure value of the following three sets of paraments
(Va transparent tape exposure value, Aa black tape exposure value, Va
default value) to make the image in clear state.

3. PLC commissioning interface: Figure 23

Click the "user login" button in Figure 22  to log in the commissioning interface

Page 27 of 39
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Figure23

1) The strip cutter 1:
1. Horizontal stripping mechanism: Driven by stepping motor, the strip cutter strips
splicing use adhesive film.
2. Setting of four locations of horizontal stripping: As shown in Figure 24

bR
FEhedfu (o) tE TR
++
ElF=
RhiE R LE
Figure24

A. Reset point: The strip cutter moves from the front to the rear until the electro-
optical sensor senses the photosensitive card.

B. To the suction location:  The strip cutter moves forward to the suction location
of connected adhesive films. As shown in Figure 25.
The distance between the side of the suction head and the strip cutter head is about
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1.5mm. By adjusting parameters relating to the front and rear location of the strip
cutter can adjust the relative location of suction heads of strip cutter. This parameter
needs to be slightly adjusted in two cases:

a. The location of film suction of the suction head is deviated, which results in air
leakage of the suction head hole and the adhesive film, and film suction fails.
b. After the adhesive film is pasted on the tape, the location is deviated.

Figure25

-

The distance between the suction head and the strip cutter is about 1.5MM.

1.5MM

o

C. To the avoidance location: The strip cutter goes back, until the whole adhesive
film is stripped

2) Horizontal suction mechanism:
(DHorizontal suction mechanism: Driven by the stepping motor, the suction head
and the adhesive film pressing block finish the reciprocating action of going up and
down to suck adhesive film and move it to the splicing location and paste the
adhesive film on the tape. And it also assists the film wrapping mechanism
finishing film wrapping.
(2)Setting of five locations of horizontal suction: As shown in Figure 26

sk
[0 EXcys Al A
EEs | N || | | L
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| || || | | L
72 — —
- t2onfBitf . R e I -
it | el | |
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Pressing block

Figure 26

A. Reset point: The servo motor drives the horizontal suction mechanism to move
counterclockwise until the electro-optical sensor senses the photosensitive card.

B. To the ready pasting location: The ready suction location refers to the location
where the suction head waits for sucking the adhesive film. This location is very
important. It has been fixed in the program and cannot be set on the interface.
Function of this location: 1. The pressing block just presses the adhesive film; 2.
The distance between the suction head and the adhesive film is at least Imm. As
shown in figure 27

C. To the ready pasting location: The ready pasting location refers to the location
where the suction head waits for pasting the adhesive film. This location cannot
be modified on the interface.

/ Suction head?2

Suction headl

Figure 27

D. To the suction location: The suction location refers to the location where the
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suction head goes down and sucks the adhesive film. This location can be
adjusted on the commissioning interface. The pressing force is greater as the
number is smaller, vice versa.

| Notes: At this location, the pressing force should not be too great, otherwise the pressing
plate will be deformed and the mechanism will be damaged.

E. To the pasting location: The pasting location refers to the location where the
suction head goes down and pastes the adhesive film to connected tapes. This
location can be adjusted on the commissioning interface. The pressing force is
greater as the number is larger, vice versa. The pasting location is very
important, because it will significantly affect the film wrapping effect. Set the
pasting location parameters according to the figure. As shown in Figure 28

1.Ensure that the bottom of suction head 1 is about 0.1-0.4mm lower than that of the
tape.

A

Figure 28

F. The suction head 1 sucks the rear feeder adhesive film, the rear
feeder adhesive filmas shown in the following figure; the suction head 2
sucks the front feeder adhesive film, the front feeder adhesive film
as shown in the following figure
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|
|

M A M

front feeder adhesive
film (B film)

m

rear feeder adhesive
film (A film)

0000000
M

fan

|
|

splicing tape to complete

gmm

(Past A film)

12mm

(Past A+B film)

16mm

(Past A+B film)
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24mm

(Past A +2Bfilm)

3) Cam mechanism: As shown in Figure 29

(DCam mechanism: The cam transmission mechanism comprises one stepping motor,
one set of synchronous wheels, seven cams and one gear. The servo motor drives the
camshaft via the synchronous wheel. The camshaft drives seven cam wheels and one

gear to finish left cutting, left cover plate, right cutting, right cover plate, float support
and adhesive film wrapping.

(@Definition of three locations of the cam wheel mechanism: As shown in Figure 29

ket 14

CEEHE B M Ge) | CRGEE
ERS | || |

LEfEFEee) | WEEE | EEREE
| || | RS

Figure29

A. Reset point: The servo motor drives the camshaft to rotate until the gap of the

photosensitive card aligns with the center of the photoelectric switch. As shown
in Figure 30

— -
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Figure 30

Whether the location of the original point is correct? It should not be just subject to
the location of the gap of the photosensitive card. The location adjustment method
of the original point is as follows: As shown in Figure 32

a. Press the "manual" button to make the camshaft rotate slowly until the camshaft
keyway goes upward. Stop rotating

b. Loosen the stop screw (two) of the photosensitive card, rotate the photosensitive
card until the gap of the photosensitive card align with the center of the photoelectric
switch (in such a case, the photoelectric switch indicator will be on), and then lock
the stop screw.

Cam keyway

31 Figure 31

4) Left feeding mechanism: (Right feeding mechanism has the same principle) as
shown in Figure 32

(DLeft feeding mechanism: The stepping motor drives feeding gear to rotate to pull
tap into the equipment. Two precise locations need to be set: The cutting location
and the connection locatign.

d 3

Figure 32

Cutting location Connection location

@ Definition of left feeding location compensation: As shown in Figure 33
A. Cutting location compensation: As the input value is greater, more tape is fed. The
cutting location can be adjusted by adjusting this parameter. This parameter needs to be
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adjusted in the following cases:

a. The cutting location is deviated, and the material is cut as a result.

b. After the left and right materials are connected, the distance of connection edge holes
is not within 3.8-4.0mm.

E—gp BEoE
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ThE
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3 3
3|:|3

|

| ’MD le Lﬁ«l’{){ ﬁ{'ﬂ’:
£
e

2 %
il

Figure 33

B. Connection location compensation: As the input value is greater, more tape is fed.
By adjusting this parameter, the relative position between tap connection and adhesive
film can be adjusted. This parameter needs to be adjusted in the following cases:

a. After completion of connection, the left and right tapes are not connected properly or
connection is excessive, and the tap bulges.

b. After completion of connection of the left and right tapes, the tap location is deviated
from the location of adhesive film hole.

5) Other commissioning interfaces: As shown in Figure 34:

Hitt
RS o TR HEI HE2 EE&3 iR E— fE#z H—t#e
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Figure 34

A. Serial port number: Usually the communication port between PLC and
computer is set as COM2.

Optical fiber module is applied to special equipment. 485 port serves as the COM

port and connects with the optical fiber analog module. As shown in Figure 35

\’\\I\‘I\

LA A4

Figure 35

A. Strip: Automatically strip one splicing plate. Stripping stops after the optical
fiber on the strip cutter plate detects a gap on the adhesive film edge. Figure 36

Adhesive film
sensing optical fiber

Figure 36

A. Vacuum: By controlling the vacuum solenoid valve switch, the vacuum air
suction of the suction head can be controlled.

B. Vacuum pump: Control the vacuum pump switch.

C. Set the vacuum pressure sensor (negative pressure meter). As shown in Figure
37. The vacuum negative pressure meter is used for monitoring whether film
suction is successful. When film suction is unsuccessful, the equipment will
give an alarm reminding abnormal film suction.
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Current value: It refers to the value of negative
pressure between the suction head and the

vacuum pump. Its normal scope is - 30~-85.

Reference value: It is a standard judgment

value based on which it can be judged whether
adhesive film suction is successful. When the
current number is greater than the reference
value, it means suction is successful, When the
current number is smaller than the reference

value, it means suction is failed;

Figure 37

6) Barcode setting interface: As shown in Figure 38
Click the "user login" button as shown in Figure 22 to enter the advanced password;

After entering the barcode setting interface, the user should not change parameters
at will.
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Figure 38
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