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Marking, cutting and welding are the three most important applications in laser processing. In the past ten years, laser marking has been the first volume, and the market size is now close to 10 billion yuan. Laser cutting has developed from the earliest YAG and CO2 laser cutting to fiber laser cutting. The market volume has also ushered in the past 6 years. 20 billion yuan.

Laser welding has always been optimistic, however, the market demand has not increased significantly, and body-in-white welding is still the main application. Until the explosive growth of domestic new energy vehicles in recent years, the expansion of power battery production has driven the growth of laser welding. Since the second half of 2018, handheld laser welding has gradually been welcomed and has become a bright spot in the laser welding market in the first half of this year. At the 2019 Industrial Fair, various laser equipment also exhibited handheld laser welding equipment.

 Improved efficiency and deskilling, and significant cost savings in handheld laser welding

Welding can be divided into fusion welding, pressure welding and brazing. Fusion welding is a method of heating the workpiece interface to a molten state during the welding process and completing the welding without applying pressure. During welding, the heat source rapidly heats and melts the interface between the two workpieces to be welded to form a molten pool. The molten pool moves forward with the heat source and forms a continuous weld after cooling to connect the two workpieces into one. Laser welding is a type of fusion welding.


Hand-held laser welding machine generally consists of laser (generally equipped with 500-1500W fiber continuous laser), chiller, control software, laser welding head, optical fiber and other components. The price of welding equipment supporting 1000W laser is about 100,000 yuan, and the price of welding equipment supporting 1500W laser is about 130,000 yuan.

          
       

 
The development time of handheld laser welding is still short, and the application fields are concentrated in complex and irregular welding processes such as sheet metal, chassis, water tanks, distribution boxes and other cabinets, cabinets, kitchen cabinets, stainless steel doors and windows, and other fixtures. It replaces traditional argon arc welding and electric welding on thin stainless steel plates, iron plates, aluminum plates and other metal materials. In the future, after the laser handheld welding equipment is standardized, it can be applied to pillar industries such as rail transportation, aerospace, and automobile manufacturing.

Advantages of handheld laser welding:
1. Cost savings: Cost savings are mainly achieved by improving efficiency, deskilling, and reducing post-weld processing: 
1) Efficiency. Hand-held laser welding is faster, 2-10 times faster than traditional welding, and one machine can save at least 2 welders a year;

2) Go skills. Simple operation, can be employed without an employment permit;

3) The weld seam after welding is smooth, reducing the subsequent grinding process.

Taking argon arc welding as an example, argon arc welding requires a mature welder. The annual labor cost of a mature welder is not less than 80,000 yuan. Hand-held laser welding uses ordinary operators. The laser welding efficiency is calculated by 1 times that of argon arc welding, which can save labor costs by 110,000 yuan. In addition, argon arc welding generally requires grinding after welding, while laser handheld welding requires little grinding, or only slight grinding, which saves part of the labor costs of the grinder. The payback period is about 2 years.

2. Environmental protection: Traditional argon arc welding generates a large amount of welding dust and slag, which is more harmful to the environment, while laser handheld welding is relatively less harmful to the environment.

3. Less laser welding consumables and long life. Zh

4. Strong expansibility. It can be equipped with cymbal manipulator or other CNC welding machine tools in the later stage, as well as replacement of ordinary hand-held head or swing hand-held head to meet various welding needs.

5. The heat-affected area is small during welding, the workpiece has no deformation, no welding scar, and the welding is firm.

6, a wide range of weldable materials, can join a variety of heterogeneous materials.

7. Hand-held operation mode, special welding nozzles can be used to weld the workpiece at any position and at any angle. It can be placed at a proper distance from the workpiece, and can be re-guided between the tools or obstacles around the workpiece. Other welding rules Due to the space constraints mentioned above, it cannot be used.

The disadvantages of handheld laser welding are also obvious:

1. The equipment is expensive. 

2. The position of the weldment must be very accurate. It must be within the focus range of the laser beam. The final position of the weldment must be aligned with the welding spot where the laser beam will impact.

3. The maximum weldable thickness is limited, and workpieces with a penetration thickness far exceeding 19mm are not suitable for laser welding.

4. Low energy conversion efficiency, usually less than 10%. Zh

5. Safety: Welders must undergo strict training. The laser cannot hit people or surrounding objects, otherwise it will cause severe burns and even cause fire. (In actual use, equipment is generally equipped with safety operation protection functions, such as automatic lock after removing the workpiece Light and other measures to improve security).

6. Narrow welding seam: Laser welding is a precision welding process. Normal straight head welding requires a gap of about 0.1mm for the welding of thin plates (within 1.5mm). Too narrow welding seams require laser welding Capabilities are limited to some extent. One solution is to use a oscillating welding head, which is equipped with a special vibration module on the welding head.

The technology of the swing head is derived from the galvanometer welding head. The galvanometer lens does not need to move in a certain area for welding, and the speed is fast; while the ordinary straight head needs to complete the welding trajectory by mechanical movement, the speed is slower. The sway welding head is between the two. By adding a small-range swing galvanometer to the ordinary straight head, it can achieve a small range of light speed swing welding when the ordinary straight head outputs laser beam. In this way, the same welding speed can be formed at the same welding speed while the laser power is reduced; or different welding widths can be obtained by changing the parameters of vibration welding.
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                            Vibrating Welding Head



Large equipment market space, driving demand for low and medium power fiber lasers

According to the annual report data of the China Welding Machine Branch of the China Electrical Equipment Industry Association, the total sales of various types of welding machines (56 member companies) were 3.74 million in 2018, of which DC manual arc welding machines accounted for 49.4%, and MIG / MAG melting electrode gas shielded arcs Welding machines accounted for 23.7%, TIG welding machines (argon arc welding machines) accounted for 10.2%, and AC arc welding machines accounted for 6.3%.

Among the mainstream welding machines, DC welding machines are mainly used for manufacturing pressure vessel boilers and pipes. AC welding machine is mainly used for electric welding of steel plates. The main welding objects of submerged arc welding are thicker steel materials such as beams, bridges and other steel structures. Gas shielded welding, including carbon dioxide shielded welding and argon arc welding, welding on non-ferrous metals and thin plates below 2MM. From the perspective of equipment characteristics and downstream applications, handheld laser welding is mainly replacing the argon arc welding market. Zh


With the current level of technology and application scenarios of handheld laser welding, the TIG welding machine (argon arc welding machine) market is the most likely to be replaced. The value of a single TIG welding machine is only 2,000 yuan, while the value of a single laser welding device is up to 120,000 yuan. Considering factors such as efficiency improvement and single unit price, if 10% of argon arc welding machines are replaced by handheld laser welding equipment each year, the average annual demand for handheld laser welding is about 40,000 units, and the market size will reach 4.8 billion yuan.
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