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attribute

Laser type ND; CE Y A G Yttrium aluminum garnet
Laser wavelength 1064m

Output power 300W

Pulse width adjustable from 0.1 to 20 ms

Pulse repetition rate 1-20Hz adjustable

Maximum single pulse power 130]J

Maximum input power 7KW
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Under the action of laser, the metal surface will undergo changes, which are rapidly
heated and transmitted to the deep layers of the metal. When the concentration of laser
power is large enough, the surface will melt, and some parts will vaporize instantly due
to the high concentration, forming a melting point



Compared with other welding processes, laser welding can achieve welding of many
materials and has advantages such as small thermal deformation of welded components and
high adhesion quality. The advantage of laser welding is that it can achieve localized
heating characteristics in a very small range, and is widely used in dry and precision
components such as jewelry, batteries, automotive industry, and other applications in
the aviation industry.

The MW-DW280 laser welding equipment is a pulse welding method, and the pulse energy and
pulse width during welding can be adjusted. The pulse energy affects the melting amount
and the width affects the melting depth. At the same time, the welding point is adjusted
through the external light path to adjust the size of the focused spot

The MW-DW280 laser welding system is a new and improved product. It can be used for spot
welding and seam welding of small metal components such as dry titanium, nickel aluminum,
stainless steel, gold, silver, copper, platinum, etc. It can also be used for welding
the contacts of relays, steel strips of computer floppy disk drives, printer pins, as
well as for processing the iron cores of servo motors and metal tube strips. It can also
be used for sealing and welding relay casings, IC packaging, pressure devices, pacemaker
casings, tantalum capacitors, lithium battery casings, etc. It can also be used for
cutting and drilling small metal parts

This system is particularly suitable for the jewelry industry. No special blocks are
required during the processing. The processed parts can be held by hand, making it
convenient for welding under microscopes and electronic CCD observation systems
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1. System configuration

Main component description
Laser crystal @ 7 * 1 30 ND; CEYAG
Laser power supply KD-280 pulse power supply

Cooling system

Air cooled condenser heat dissipation, flow alarm, over temperature alarm

Control system microcontroller

Observation System 10X Microscope Observation System Electronic CCD Observation System

2. W%
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2. Specifications

2.1. Laser

Laser medium: Nd3+: YAG
Wavelength: 1064m

Pump lamp: pulse xenon lamp

Pulse frequency: 0-20Hz adjustable
Pulse width: 0. 1-20ms adjustable

Single pulse energy: Laser power:

0-12 0 J
300w

2.2 R AR
EA4£:0. 2-3. Omm, AJ ARV 75 HL iR HL

2.3. ARG
(1) Ry WAL

P ARAE %L 2. 5X

B4 15 120mm

2.2. Solder joint size:
Diameter; 0.2-3.0mm, adjustable as needed

2.3. Optical systems
(1) Beam expansion and focusing

Beam expansion factor: 2.5X
Focus 120mm
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42 Cooling system

Cooling system

Adopting a condenser dual circulation water cooling system, driven by a water pump, the
internal circulation water is used to cool the laser and pump lamp. It has over
temperature and over flow control protection, and the internal circulation water must be
pure water. The heat of the internal circulation is carried away by the condenser

Sent into the air by a fan

2. 5. X HLJFR A B R
HUAH, A2 220V50H7

2.5. Requirements for power supply
Single phase, AC 220V 50Hz

6.2 TAEMES
B, mEIRSER, WEZ10° -32° , @JE{KT85%
6.2 Work Environment

Clean, away from vibration sources, with a temperature of about 10 °© -32 ° C and a
humidity below 85%

2. 7. L TARRS ]
AESTARL2/M B

2.7. Continuous working hours

Can work continuously for more than 12 hours
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3. Structure and

maintenance

instructions

The system consists of
a laser, power supply,
optical working system,
control box, and
cooling system.
According to the
functions of each part,
it can be divided into
the following parts

(1) Laser (2) Laser
power supply (3)
Optical system

(4) Control system
(5) Cooling System

3.1 g K ey BH
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3.1 Structure and Maintenance Instructions

Laser is a device that converts electrical energy into laser energy. In this system, the
laser is an ND: CEYAG laser, mainly composed of the following parts

(1) Xenon lamp (2) laser rod (3) cavity (4) optical resonant cavity (5) other
accessories

The xenon lamp excites the laser medium, converting electrical energy into light energy.
The laser rod converts light energy into laser energy. In this system, the pump lamp is
a pulsed xenon lamp, and the laser medium is an Nd: CEYAG rod

In the cavity, the light emitted by the pump lamp is focused on the laser medium. In our
system, it is a closed ceramic cavity

In an optical resonant cavity, the laser is amplified to form a high—intensity laser
output. Two high damage threshold coated planar mirrors are set parallel in the resonant
cavity.

During the operation of the laser, only 3% of the electrical energy is converted into
laser energy, while the remaining electrical energy is converted into thermal energy
Distributed in pump lamps, laser rods, and cavities. To protect the laser, this heat
must be taken away. The system uses circulating deionized water to cool the pump lamp,
laser rod, and cavity. In addition to the above components, there are also the following
other accessories

(1) High voltage electrode. (2) Insulated base, (3) Positioning support, (4) Adjustable
mirror bracket, (5) Laser bracket
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3.1.2. Precautions and maintenance
The laser system is an optoelectronic integrated system, which is very precise and
requires authorized personnel with professional skills and expertise to operate.

A. Optical resonant cavity

The optical resonant cavity is composed of two dielectric films, which are strictly
parallel in the resonant cavity. These two mirrors should not be touched or moved after
adjustment and should be kept clean, otherwise the surface of the mirrors may be damaged
So, the laser cover cannot be moved at any time. When the laser power decreases, the
first step is to check whether the surface of the reflector is contaminated. If there
are stains, you can use mirror paper or absorbent cotton to gently wipe with cleaning
solution (a mixture of 50% anhydrous ethanol and 50% anther). Then, check the adjustment
of the resonator

B. A R 4:
WO AR R T2y B AR AR, AT AT — MR /KA 4% ZE 5 VT RS 30 R TCVE TR AN AR R ¥4
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B. Cooling system
There are two water pipes connected to the laser cavity, and any blockage in either pipe

may cause irreparable damage. The cooling water needs to be replaced with new purified
water every month
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C. Replace xenon lamp

Pulse xenon lamp is a consumable component. The service life is 80 million flashes. To
ensure the normal operation of the system

When the lamp reaches its service life and the laser energy decreases, the lamp must be
replaced

If the xenon lamp is damaged or reaches its service life prematurely (unable to ignite
or without laser output when the voltage rises to 500V)

) It also needs to be replaced

When replacing the xenon lamp, attention must be paid to both ends of the xenon lamp. (1)
Turn off the system, turn off the water, and discharge the remaining charge from the
energy storage capacitor;

(2) Remove the electrode of the lamp;

(3) Remove the lamp top and carefully remove the xenon lamp next to the reflector,

(4) Clean the cap tube with cotton and cleaning solution. (5) Check the size of the
xenon lamp;

(6) Insert the lamp, turn off the top, and install the electrodes. (8) Check for water
leakage:

(9) Turn on the main power and check the discharge situation. (10) Use single pulse mode
to check the laser output power. If the laser output power cannot meet the requirements,

it is necessary to repeatedly adjust the resonant cavity. (11) Close the laser cover
1
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D. ND: CEYAG rod
The ND: CEYAG rod is the core of the laser and must be handled very carefully during
installation and use. connecting rod

Both ends must be strictly parallel. If there is dirt on the surfaces of both ends, the
room must be cleaned first, and then professional service personnel must be consulted

It should be a stick. Take out the NdC E YAG rod and clean it with lens paper containing
a mixture of 50% anhydrous ethanol and 50% ether. The possible causes of YAG rod damage
are as follows:

a. Low cooling water flow or blocked water pipes. Causing overheating of the lamp and
laser rod, causing them to break.

b. The end of the YAG stick was injured by a hard object.

c. Due to the dirt on the surface, the film burned out.

d. The strong and uneven stress on the cavity seat broke the laser rod. Therefore,
operators usually cannot open the laser cover or come into contact with the YAG rod. If
there is dirt on the end face of the YAG rod, it must be handled by professional service
personnel.

E. =4
AR R, R R . EAEEMET . U RAR RGN

E. Maintenance of cavities
The cavity is made of ceramics and has a high reflectivity. It does not require
maintenance. So separation is not allowed

F. %o} e . R AR
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F. Protection against high voltage
To start the laser, a xenon lamp is applied with three voltages. They are trigger
voltages: approximately 15-20 kV; Pre ignition voltage: approximately

1
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1.7 kV 2kV, arc discharge voltage: approximately 500 1900 voltage. It must maintain a
distance of at least 15 millimeters from the surrounding components. During operation,
the insulation board must be kept clean and dry to prevent high-voltage short circuits

3. 2B0t HLYR
2 ZA G0 ] SRR T RN SR AR AT AT 12

3.2 Laser power supply
The system can be controlled through the operation panel and joystick.
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2.1.1.3 Specifications
The laser power supply in this system is a pulse mode power supply. IGBT is provided by
L-C resonant charging and energy storage circuits. The control circuit has two
microcontrollers as the core. Therefore, it is easy to adjust the output power and
repeatability. The power supply can be adjusted independently or together with the

control system. This system has multiple interlocking protections to turn off the main
power supply in emergency situations.

3.2. 2. A H BT B
T HLE EH DUR JUAN B4 4
s UFE TS R f A G e ] B R A K L



300W 4 F0RA— R BB LT M

PR LG LA HL A R . DDA ) HL R % S R A LB

A, FHIE /B3
@ EFAAREE, R/ 220 ACVEEHR 620 DCV, Jy7e o HRRAt .

B. 7& L%
270 FEE S P — A TR XA % PR 2 R X b L ] DAR i T L ] A

C. JBCHL [ %
JECHE L [  FHSCRAZ ] o FETSCHLIATE], ARG AT TR L TGBTE R A o il RE LR FE HL IR
» FERLIGBTINAR G AR G, S5 — BN RIAUAEIR, R TGBT N f A BB . 2 fik
REFL A SRR e S, TR A TGBT D 2 S AR DK B 3 5K

D. TR KA A FL R
O R ES . SRR BB, RIRAR A kb AR He R R A R

K AR AT TE TR KO AR R AR R R O R AR, B SR B AR . 9 T IREFF T AE
SNBSS BICFR TR, TR K B B A A AR I o T DA TR K HL S LA R i 1
PRPR L RH o Z2IHO6 AR 0 Ak R B T SOHZ ik b B Bl o TR0 K HL B AR, v e kb A2
JE 74215000V 20000V ¥ & e o T K FFARET, Al & L 2% 1 Bl Sz B DG FA

E. 42 ] i i
2] PSR AR F B R LR o P o SR AR PR AR . B . AR 2
HLI B FL R AR B O g, i



2 300W A 2 KA — 1 EOGERALT M

INFEHL . Befihas . 2K AR AR . BIOLIR ] HL SR AE —NPCB A

G. PRI HLES
a) WU KON R 7 i i

P KB HAIN, PR ORI ORI LB BEATIRE, R R (55 .

b) KB
LR H ARG KGLA RIS, KUK 2% T TR 50 TR B AN T R, AT &R
gifz ik,

3.2.2. Description of electrical circuits

The circuit consists of the following parts:

Main circuit: including charging circuit, energy storage circuit, discharge circuit, and
pre ignition circuit

Control circuits: including electrical control circuits, microcomputer control circuits,
and various protection circuits

A. Boost/rectifier circuit
By increasing the single—phase voltage, the voltage rise/rectification circuit converts
220 ACV to 620 DCV to supply power to the charging circuit.

B. Charging circuit
The charging circuit consists of a voltage doubler circuit. This circuit can improve the
repeatability of charging.

C. Discharge circuit

The discharge circuit is controlled by SCR. During discharge, the discharge IGBT power
transistor must be turned off. After charging the energy storage circuit

Turn off the charging IGBT power transistor, wait for a period of delay, and then turn
on the discharging IGBT power transistor. After the discharge of the energy storage
capacitor is completed, the discharged IGBT power transistor will automatically turn off.

D. Pre ignition and trigger circuit
It includes step—down transformers, high-voltage rectifiers, filters, current relays,
high-voltage pulse transformers, and high-voltage trigger circuits

Pulse xenon lamps operate during pre ignition during halo discharge and exhibit negative

resistance characteristics. In order to maintain the halo discharge of xenon lamps after
1



2 300W A — 1tk A BOBIE BN T Mt
arc discharge, the pre ignition circuit must have constant current characteristics. So

the pre ignition circuit must have a high limit resistance. The triggering mode of the
laser is automatically triggered by a 50Hz pulse. When the pre ignition circuit is in
operation, the high-voltage pulse transformer generates a high voltage of 15000V 20000V.
When the pre ignition starts, the triggering circuit will automatically and immediately
shut down.

E. Control circuit

The control circuit includes operation circuit and microcomputer control circuit.
Operate the circuit to control the water pump, pre ignition circuit, main power supply,
control circuit power supply, and interlock protection, through

Components such as buttons, contactors, relays, etc. The microcomputer control circuit
is integrated into a PCB.

G. Protection circuit

a) Pre ignition cut—off protection circuit

When the pre ignition circuit is turned off, the pre ignition shutdown protection
circuit enters the function and sends a fault signal.

b) Water flow interlocking

When there is insufficient water flow in the cooling system, the water flow relay
interrupts and turns off the pre ignition circuit and main power supply, causing the
system to stop.

L3RS
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33 Optical System
3.3.1 Electronic CCD observation

This function allows for clear observation of welded components on the display screen

3.3.2 Laser BRI BRARERS
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3. 3.2 Laser beam expander and focusing system

To ensure that the laser solder joint is always in the center of the view during the

focusing process, the laser beam must be coaxial with the beam path of the microscope
In this system, the laser beam and the optical path of the microscope have the same

object lens. The offset of the focus is adjusted by the up and down keys. According to

the welding process technology, the offset of the focus was determined through

experiments.

Welding point indication

Due to the fact that YAG laser is an invisible infrared radiation of 1.064m, there is a
cross in the eye, and its intersection point is consistent with the laser spot

, represents the position of the laser. Therefore, the laser beam can be aligned with
the welding position on the welded part

Precautions for optical systems

(1) Do not use hands or hard objects to come into contact with the surface of the
optical system. Optical blowing is also prohibited. If the optical system is stained, it
can be blown with a special blowing ball, or cleaned with a long fiber absorbent cotton
ball or lens paper. (2) Usually, do not disassemble the optical system to prevent damage
and dust.

(3) Be careful when moving the protective gas tube and do not touch the protective glass.
Before replacing the protective glass, carefully remove the object lens and pressure
ring.

AR H RS
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43 Cooling System 3.4.1 Construction
The cooling system is the main component of the laser system. It consists of a heat
exchanger, magnetic pump, filter, water tank, water flow switch, temperature contactor,
ABS hose, and valve, forming a closed circulating water system.

4. 23. AHIR R
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4.23. Principle of cooling
The deionized water in the water tank is pumped by a magnetic pump to cool the YAG rod,
pulse lamp, and two electrodes. The heated deionized water flows through the heat
exchanger and returns to the water tank. The resistivity of deionized water must be
higher than 0.5 meters to centimeters. When the deionized water becomes dirty or its
resistivity increases, the xenon lamp may not be able to be ignited, and the laser
cavity and glass tube may be stained. In this situation
Deionized water must be replaced immediately. (During continuous operation of the laser
system, replace the deionized water once a week.)
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4. Installation

12
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4.1 Installation conditions

Due to the use of precision optical components in laser welding equipment, it operates
well after proper installation.

Notes on project installation conditions:

The temperature has not decreased by 15-35 ° C
Humidity 30-80%

Dust less than 0.20mg/m3

0il mist not allowed

Power supply

1. Single phase AC 50Hz/60Hz = 32A
2. Assembly with voltage within * 10%
radio station

Which supply total power

provide

Distilled water is recommended for cooling water

Using deionized water
Integrated machine 15L

13
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5. Operation manual
1.5. Description of Control Panel

Attention: Before attempting to operate this laser welding system, it is necessary to
carefully read this instruction to prevent incorrect operations.

5.1.1 Power startup

After long—distance transportation, the following steps should be followed to recheck:
(1) Is the printing board loose

(2) Does the device have a shutdown flag.

(3) Are the wires loose. (4) Check if the wiring connections are correct, including the
power cord, power box, etc.

All attachments are correct. You should turn on the air switch and turn it on

Connect the power supply and connect the power control circuit. Then, the water
injection system starts. After the water tank is filled, it is detected and displayed on
the touch screen. Finally, the touch screen starts working and the power system starts
self checking. Detected water protection system and charging and discharging system. If
there is any abnormal information, the touch screen will display the abnormal
information

14
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Figure 1 Main Window

Figure 2 Main Window

After the self check is completed, click the ON start button on the screen to start the
laser power supply. After about 40 seconds, the voltage was charged to 500V and the
contactor was pulled in. About 5 seconds later, the ignition circuit begins to work, and
the pre ignition of the high-voltage xenon lamp illumination begins to operate. After
about 2 seconds, a short beep will sound and the laser power will be successfully turned
on.

Warning: It takes about 1 minute for the system to start normally. Do not operate the
touch screen during the startup process

Introduction to screen page buttons;

1. Steel material 2. K-gold platinum 3. Steel material 4. Silver material 5. Customized
material system can simultaneously save 5 sets of welding material parameters. Users can
adjust the corresponding product material welding to the appropriate power, pulse width,
and frequency spot for saving

(Power%)=Pulse energy affects melting amount

(Pulse width ms)=Width affects melting depth

(Frequency HZ)=indicates that the higher the speed of light, the faster the light output
speed

(Spot adjustment)=Refers to the size of the welded spot welding point. 0.1 is the
minimum spot value added upwards, resulting in a larger spot. If there is a significant
difference between the value and the spot welding point spot, manual calibration is
required. When the screen is the clearest, set the spot size value to 0. Manually twist
the motor as shown in Figure 3.5, twist the left and right sides to twist the light
until it reaches the minimum spot welding point

(Arrow button)=If the cross line of the welding spot deviates from the welding spot in a
small range, it can be adjusted up, down, left, and right through the arrow button to
the center of the welding spot. If there is a large deviation, it needs to be adjusted
with a No. 2.5 hex wrench, as shown in Figure 3. Insert the hexagon into the hole,
adjust the upper hole up and down, and the lower hole left and right

thirteen

Figure 3 Figure 3.5

(Time icon)=The icon director can modify the year, month, and day by pressing 5 seconds
(Number of light output points)=Record how many times the pulse xenon lamp has emitted
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light. To replace a new xenon lamp, click on the light output point in the settings to
reset the lamp to zero

(Settings)=Password 150135 can enter the settings page as shown in Figure 4, including
the delay of opening and closing the air valve, resetting the light, and setting the
language

Figure 4

Microscope installation and debugging

Install the microscope on the seat shown in Figure 3 and tighten the screws on all four
sides to secure the microscope in place

When the welded product appears clear on the screen while the microscope appears blurry,
it is necessary to adjust the black adjustment circle marked in Figure 5, which can be
twisted left and right. Twist the focal length until the microscope can clearly see the
product

The microscope cross is not at the center of the light spot, as shown in Figure 6. Two
black adjustment rods need to be adjusted at the back of the display screen, as shown in
Figure 7. While emitting the laser, observe which direction the solder joint is moving.
The black color knob is adjusted up and down, and the left and right are adjusted to
bring the solder spot to the center of the microscope cross

Figure 5, Figure 6, Figure 7

Operating space panel

1. The black joystick controls the screen, and the yellow cursor moves to add or
subtract parameter values

2. Output of protective gas from blue gas valve tube

3. The black adjustment button on the circular light can adjust the brightness of the
light

4. Spotlights are used for illumination

5. The red emergency stop switch is used for equipment failure and emergency shutdown

17
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Figure 8 Power Rear Panel

Connect the argon gas and the foot pedal, and open the rear door panel from the bottom
right corner opening to connect to Figure 9

Figure 9

1. The equipment needs to be replaced with purified water once a month

2. Use an air gun every 15 days to blow away the dust inside the refrigeration section
of the condenser

3. Drain switch, located at the bottom of the water tank
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