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Non-teaching intelligent bevel cutting
Project Overview
The small-scale plasma bevel workstation consists of a handling robot, a cutting robot, a robot vision system, a cutting worktable, a dust removal system, a plasma cutting system, a polishing unit, an electrical control system, and safety protection devices.The handling robot system consists of R-2000IC210F robot、 SmartVison 3D Structured Light Vision System、Composed of electromagnetic pickups。

The plasma cutting robot system is composed of M710IC/45M robot, 3D Structured Light vision system, plasma cutting system XPR300, KS-2TD+anti-collision, cutting worktable, refrigerated dryer BD-20, dust removal system WLC-16YT, etc.

Applicable workpieces

Realize automatic cutting of V, Y, X, and K grooves and automatic polishing of oxide skin after cutting. The angles of the grooves mainly include 25 °, 30 °, 35 °, 40 °, and 45 °.

1）Material of parts：Q235、Q345、Q460、 Q550、Q690、NM400 etc；

2）Part thickness：5-40mm，Equivalent cutting thickness of groove：8-40mm；

3）Maximum width of parts：0.6m；

4）Maximum length of parts：1m；

5）Maximum weight of parts：80KG；

6）Status of incoming parts：conform toGB/T709-2019as well as GB/T14977-2008standard；
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scope of supply
Configuration Table for Small Plasma Groove Workstation

	NO
	Name
	Unit
	quantity
	remarks
	

	
	Handling robot system
	
	
	
	

	
	Handling robot R-2000IC210F，Including control system
	Unit
	1
	FAUNC
	

	
	Robot base
	Unit
	1
	MINYUE
	

	
	SmartVison WR Capture 3D visual sensor
	Unit
	1
	MINYUE
	

	
	Electromagnetic pickup device
	Unit
	1
	HVR mAG
	

	
	Cutting robot system
	
	
	
	

	
	Cutting robot M710IC/45M，Including control system
	Unit
	1
	FAUNC
	

	
	Robot base
	Unit
	1
	FAUNC
	

	
	3D SmartVison WR  Vision sensor
	Unit
	1
	MINYUE
	

	
	Plasma cutting system XPR300
	Unit
	1
	Hypertherm
	

	
	Anti-collision KS-2TD+
	Unit
	1
	TBI
	

	
	Cutting tables
	Unit
	2
	MINYUE
	

	
	Cold drying machine BD-20, including three-stage precision filter
	Unit
	1
	BALDOR
	

	
	Booster pump
	Unit
	1
	Jinan Sairui
	

	
	Dust removal system WLC-16YT
	Unit
	1
	WellDone
	

	
	Polishing device
	
	
	
	

	
	Electric grinder
	Unit
	1
	MINYUE
	

	
	Non teaching cutting system
	
	
	
	

	
	RobotSmart Intelligent Decision  System 
	Unit
	1
	MINYUE
	

	
	General control
	
	
	
	

	
	PLC General control and scheduling system
	Unit
	1
	Siemens
	

	
	Security
	
	
	
	

	
	Safety fence, including safety light barriers and safety gates enclosure
	Unit
	1
	MINYUE
	

	
	Service
	
	
	
	


Operation Description



The main process of the workstation in this project includes the steps of loading and unloading robot/manipulator taking pictures for coarse positioning, gripping robot loading and unloading, laser sensor at the cutting station find of the edge of the workpiece to be cut for fine positioning, bevel cutting by the cutting robot, sanding by the loading and unloading robot and palletizing by the loading and unloading robot in the order shown in the figure below.

The workflow involves the timing scheduling of the two cutting table manipulators when cutting the workpiece and the loading and unloading manipulators during the loading, unloading, grinding and palletizing process, the following flowchart does not elaborate on the timing scheduling of this part.
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Description of the main equipment
RobotSmart-Intelligent Decision System
Realized job scheduling for 3D loading Camera SmartVison and laser vision sensor SmartEye

RobotSmart-Intelligent Decision System for both Small and Medium Bevel Cutting Stations。The system is deployed within the industrial controller at the cutting worksation，

Handling of workpiece drawings in the cutting process and setting of the cutting process.

As well as the distribution of cutting and sanding tasks by cutting and sanding robots, etc.

Visualization of the work process and traceability of the production tasks at the bevel cutting workstation is realized.

As well as achieving controllability of the workflow beats of loading, cutting and grinding, which in turn further optimizes the efficiency of the bevel cutting station.

The workflow of the RobotSmart system for scheduling loading, cutting and grinding tasks is as follows:

step one：Selection of workpieces to be processed
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In the “Workpiece collection” of the device list, click on the selected workpiece.

Click the “Path Cutting” button in the “Programming” tab to bring up the Bevel Parameter Setting window.

step Two：DXF Drawing reading cutting contour
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Auto Load: You can click the “Quick Match” button to automatically load the contour to be cut on the drawing, the left list Loop represents the contour to be cut, Curve represents each curve segment of the contour to be cut.
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Manual selection: Left click on the workpiece to select the contour, hold down the Shift key for multiple consecutive edges. Double-click the left button to complete the outline selection, the left list box can display the selected outline.
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The white dot on the right side indicates the starting point of the cut and the blue arrow indicates the direction of the cut.
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Right click on the Loop position,

Click on the “Change Start” or “Reverse” option to change the starting point and direction of cut. If you choose to have the camera mounted on the robot arm.

（EyeInHand）The first time you program, you can check the box “Generate photo program”The generated photo program is imported into the tutor, and then the photo points in the photo program are taught to ensure that the workpiece can be photographed.
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The number of camera shots indicates the number of photo points in the photo program. For larger workpieces, the number of shots can be selected to be 2 or 4, and then the camera points are taught one by one so that the photographic range is as large as possible (a small amount of overlap is allowed in the range of the optical camera).If you select the appropriate number of camera pictures, the corresponding picture-taking program will be called in the cutting program. If you select the camera to be mounted externally (EyeToHand), no separate photo program is generated, but the photo command is called in the cutting program.

Step 3：Setting parameters
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Left mouse button click Loop to activate the parameter setting box, the parameters are divided into two categories: scanning parameters and cutting parameters. Click “Apply Settings” button after setting.

Smooth Transition indicates that both scanning profiles have the same attitude at the connected endpoints (checked by default)

Cut Point Spacing is used to control the spacing of discrete cut points in the cutting program (default is 2mm).

Step 4：generator program
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Click “Generate Program” button, set the program name in the pop-up box, click “OK” pop-up box, if you need to modify the activation of the TCP, select “No”, to confirm that there is no error. Select “Yes”, the program save location will pop up.

The generated program contains the scheduling of the work of the sensors and manipulators as well as the parameters of the cutting and grinding process.

For the fixed mount 3D camera on top of the cutting robot, selecting EyeToHand (camera mounted externally) means that the picture-taking command is in the scanning and cutting program and does not generate a separate picture-taking program.

step 5：program transmission

A copy of the program generated by the offline software can be transferred to the corresponding robot by using a USB flash drive or by using network online transmission. When the network transmission mode is used, the industrial controller can transmit the robot program to multiple robot workstations through the network, as shown in the figure.

A copy of the program generated by the offline software can be transferred to the corresponding robot by using a USB flash drive or by using network online transmission. When the network transmission mode is used, the industrial controller can transmit the robot program to multiple robot workstations through the network, as shown in the figure.
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Non- teaching principle：

Utilizing years of accumulated experience in CAD/CAM, robotics and 3D vision, and artificial intelligence, we propose a teach-free robot system for bevel cutting.

Utilizing years of accumulated experience in CAD/CAM, robotics and 3D vision, and artificial intelligence, we propose a teach-free robot system for bevel cutting.

As shown in the figure below, the robot trajectory is planned before production using the workpiece number model drawing. The process corresponding to each part is determined by model labeling and automatic extraction. However, there are differences between the SmartRobot and the actual workstation, including model and actual workpiece deviations. For this problem, a high-precision 3D laser vision sensor is used for fine positioning of the trajectory.
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图. 免示教坡口切割原理


Before production, the robot loading, cutting and grinding trajectories are planned using dxf drawings of the workpieces. Through model labeling and automatic extraction, the corresponding process of each part is determined. However, there are differences between the digital offline software and the actual workstation, including model and actual workpiece deviation, for which a high precision binocular structured light vision sensor is used to correct and offset.

The solution is versatile and requires no human intervention in the production process, and the combination of digital modeling and sensor measured data improves the reliability of the production process. The figure below shows the use of teaching-free bevel cutting.
Among these，Adoption of intelligent decision system -RobotSmart,Realization of automatic robot trajectory planning, automatic program generation.

Load material is realized by 3D binocular structured light vision system.

Cutting is realized by the  laser vision sensor of SmartEye.
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(a) RobotSmart One-touch programming
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(b)“Closed-loop” production process


Teach-free conventional bevel cutting

The following figure shows a cutting workstation with a teach-free system configured with a laser sensor and intelligent decision-making platform software. Among them, the cutting workpiece bevels are upper and lower K-type bevels, and both upper and lower edge bevels are cut for operation.
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	(a) RobotSmart One-touch programming
	(b) Sensor-guided “closed-loop” cutting
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	(c)K-bevel production effect
	(d) K-bevel production effect


Complete process library

This system integrates flame cutting, plasma cutting and laser cutting processes.

Combine a specific welding process with a given plate, plate thickness, amount of blunt edge and bevel angle.

Automatically determining the cutting process voltage, current, cutting gas flow, protective gas flow, cutting oxygen pressure, preheating oxygen pressure, gas gas pressure, preheating time, cut-in and cut-out leads and other functions.

As shown in the figure below. Unlike welding, bevel cutting adds specific process parameter settings, including offset distance, start cut, chamfer settings, and more.
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Bevel Cutting Process
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	Chamfer setting
	(b)Cutting edge
	(c)Calculation of the starting point for cutting
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	(d)Parameter setting for tool advance and retreat
	(e) angle of rotation
	(f)Speed Setting
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	(g)Preheating parameters
	(h)Starting point parameter setting
	(i)Feed and lift settings

	Bevel Cutting Process Parameters Schematic


Gripping 3D vision camera SmartVison WR
Small parts bevel loading vision using SmartVison WR camera ，The 3D vision camera is mounted to the end fixture of the robot's six-axis flange.

Positioning and gripping of incoming workpieces is achieved by setting the position above the loading tray to take a picture.
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	NO
	Parameters
	SmartVison WR

	1
	Work Distance (mm)
	800-1200

	2
	(mm)
	650*380

	3
	Near field vision(mm)
	1100*900

	4
	Resolution (MP)
	2.3

	5
	Pixels
	230 ten thousand

	6
	Measurement accuracy(mm)
	0.5

	7
	Reprojection accuracy(mm)
	0.02

	8
	Collection time (s)
	1

	9
	Overall dimensions (mm)
	233*76*121

	10
	Weight (kg)
	3

	11
	Working Temperature Range(℃)
	0~45º

	12
	communication interface
	Gigabit Ethernet port

	13
	working voltage(V)
	12

	14
	Protection level
	IP65


Cutting 3D Vision Camera SmartVison WR

The sensor is mounted to the end flange of the cutting robot, and realizes high-precision cutting of the workpiece by scanning the edge of the workpiece to be cut. The sensor has the characteristics of fast scanning speed, high positioning accuracy and high stability, and is suitable for industrial welding, cutting and other application scenarios.
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	NO
	Parameters
	SmartEye LDW

	1
	Working distance (mm)
	150-200

	2
	Near field of view(mm)
	50

	3
	Far-field vision (mm)
	60

	4
	Intensive Reading for Level Testing(mm)
	0.07

	5
	Vertical Testing Intensive Reading(mm)
	0.1

	6
	Narrowest butt welds (mm)
	0.3

	7
	Minimum lap weld(mm)
	0.2

	8
	Beat (frame rate)


	50

	9
	Overall dimensions(mm)
	100 x 75 x 34

	10
	Weight (kg)
	0.6

	11
	Working Temperature Range(℃)
	-10-60 º

	12
	Communications interface
	Ethernet

	13
	working voltage(V)
	24V

	14
	Protection level
	IP65


R-2000IC210F( handling robot)

Fanuc R-2000iC/210F robot is a 6-axis industrial robot, i.e. articulated arm robot, which adopts a new type of AC servo motor featuring compact structure, high output, fast response and high reliability.

The robot's arm has a slim and compact design that guarantees excellent precision, speed and repeatability due to the high dynamic performance of each axis.
Robot control cabinets

	[image: image34.png]



R-2000iC/210F ROBOT
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R-30iB PlusRobot control cabinets

	Model
	R-2000iC/210F

	mechanism
	Multi-articulated robots

	Control
	6 axis（J1，J2，J3，J4，J5，J6）

	reachable radius
	2655 mm

	Installation
	Ground mounting

	Maximum load on wrist
	210 kg

	Driving method
	AC servo motor drive

	Repeat Positioning Accuracy
	± 0.03 mm

	Robot weights
	1090 kg

	Input power supply
	15 kVA  


Cutting Robot M710IC/45M

Fanuc M710IC/45M robots are 6-axis industrial robots, i.e. articulated arm robots, which use new AC servo motors featuring compact structure, high output, fast response and high reliability. The robot's arm has a slim and compact design that ensures excellent accuracy, speed and repeatability due to the high dynamic performance of each axis.

The high-strength arm and the foremost servo control technology effectively improve the speed of movement and the performance of acceleration and deceleration of each axis. The motor drive shaft is fitted with a brake, which acts on the principle of a closed circuit and automatically holds the brake in the event of a power failure to avoid dangerous movements.
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M710IC/45M Robot
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R-30iB Plus Robot control cabinets

	Model
	M710IC/45M

	Mechanism
	Multi-articulated robots

	No. of control axes
	6 axis（J1，J2，J3，J4，J5，J6）

	Reachable radius
	2606mm

	Installation method
	Ground mounting

	Maximum load on wrist
	45kg

	Driving method
	AC servo motor drives

	Repeatable Positioning Accuracy
	± 0.03 mm

	Robot weight
	570 kg

	Input power supply
	12 kVA 

	Installation conditions
	Ambient temperature：0 ~ 45⁰C

Ambient humidity：Normally below 75% RH (no condensation), short-term below 95% RH (within 1 month)

vibration acceleration：4.9 m/s² (0.5G) less


Robot control cabinets R-30iB Plus

The R-30iB Plus cabinet is equipped with automatic control, detection, protection, and alarm functions. System start, stop, pause, emergency stop, and other operation modes are carried out through the operation panel. System operation status and system alarms can be displayed on the main operation panel and also by the system operation status overhead display lamp. Emergency stop buttons are provided on the robot control cabinet, teaching box and operation panel. When an emergency occurs in the system, the emergency stop button can be pressed to realize the emergency stop of the system and send out an alarm signal at the same time.

	functionality
	Note

	Welding restart function
	

	Regeneration temporary stop and restart function
	

	Anti-collision function
	

	Remote control coordinate system selection function
	World, tool, user, joint, manual and other coordinate systems

	Status Display Function
	

	Program Editing Functions
	Position, command change, insertion, deletion, program copy and delete, merge.

	Program change function
	Parallel, rotary movement, mirror transformation, etc.

	program callout function
	

	Optimal acceleration/deceleration control
	

	Damping control
	

	Trajectory constancy control
	

	High precision trajectory control
	

	Precise control of cornering high-speed work
	

	self-diagnostic function
	Fault classification and data display

	Teach-to-regenerate switching function
	

	Power failure recovery function
	Interrupted by power failure, can continue to start work in the stop position after powering up again

	external memory
	SUB jack, LAN or Ethernet

	External Output Inputs
	I/O 40 points/CC-LINK (bus module) 


Electromagnetic end pickup
No electrical energy is required in operation, and the magnetically conductive workpieces are adsorbed by permanent magnetic suction, avoiding the danger of loss of magnetic force and dislodgement of sucked objects in the event of a sudden power failure or damage to the connecting cable of the solenoid system.

Easy and fast to use, no moving parts inside the electro-permanent magnet system, reliable and durable, no maintenance, practicality. The electric control is operated only by charging and demagnetizing buttons, which is simple and convenient to operate. The depth of permeability of the electro-permanent magnet is adjustable, which ensures that only a single steel plate is lifted at a time.

The magnetizing and demagnetizing time is only 0.1~2 seconds, which greatly improves the lifting efficiency of a single steel plate. After demagnetization, the residual magnetism on the surface of the electro-permanent magnet is almost zero, even the small magnetically conductive particles will not be adsorbed on the surface of the magnetic poles, so it will not scratch the sucked objects, and will not cause residual magnetism hazards to the sucked objects. The spring floating mechanism of the end picker can adapt to the deformation of the workpiece or small angle tilt, the temperature resistance of the electro-permanent magnet is 180 degrees (the measured temperature of the similar workpiece is about 60 degrees), and the electromagnetic end picker is equipped with a proximity switch to detect whether the pickup is successful or not.

	Technical Parameters HEPMP-240P45X24

	Working Voltage：
	160V

	Working Current：
	4.86A

	instantaneous power：
	777.6W

	Rated magnetic force：
	240KG

	self-esteem：
	About 12KG
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The electromagnetic end pickup uses 2 sets of HEPMP-240P45X24 with a rated design suction force of 480kg.


Plasma cutting systems XPR300

XPR300An Unprecedented Breakthrough in Mechanical Plasma Cutting Technology， Interpretation of the new concept of plasma cutting。 

Industry-leading cut quality：X-Definition 

XPR Combining new technologies with carefully optimized processes，Realizing a new generation of mild steel, stainless steel and aluminum.X-Definition™ Cutting quality, further enhancing the HyDefinition® cutting quality 

Cutting quality can be stabilized within ISO range 2 when cutting thin mild steel plates. 

And when cutting thicker mild and stainless steels, there are more cuts available to meet ISO Scope 3 quality standards. 

Use Vented Water Injection™ VWIAdvanced automatic gas tank technology for superior aluminum cutting quality ,Optimize productivity and reduce operating costs.

Reduces operating costs by more than 50% .
Up to 15% faster cutting of thicker materials .
  Extends the life of wear parts by more than 40%. 
Stainless steel perforations and mild steel perforations are 20% and 30% thicker, respectively.
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	Technical Parameter：

	Maximum Open Circuit Voltage
	360 VDC

	Maximum Output Current
	300 A

	Maximum output power
	63 kW

	Output Voltages
	50 ~ 210 VDC

	100% Arc pressure at transient load factor
	210 V

	Rated transient load factor
	100%（40°C，63 kW  At output power）

	Ambient temperature range
	 -10°C ~ 40°C

	power factor
	0.98% at 63 kW output power

	cool down
	Forced air cooling (Class F)

	isolate
	H-class

	EMC Radiation Class (CE models only)
	Category A

	raise the main point
	Top lifting ring

	Bottom crane slot
	Nominal weight of rings  680 kg


Cutting (straight cut) reference process parameters： 

	Gas control box
	Cutting gas
	 current (A)
	Cutting thickness(mm)
	Cutting speed (mm/min)

	ore、VWI 和 OptiMix
	Oxygen plasma gas

Compressed air protective gas
	30
	0.5

3

5
	5348

1153

521

	
	Oxygen plasma gas

Compressed Air Protective Gases
	80
	3

6

12
	5582

3048

1405

	
	Oxygen plasma gas

Compressed Air Protective Gases
	130
	3

1

0 38
	6502

2680

256

	
	Oxygen plasma gas

Compressed Air Protective Gases
	170
	6

12

25

50
	5080

3061

1175

267

	
	Oxygen plasma gas

Compressed air protective gas
	300
	12

25

50

80
	3940

1950

560

165


Anti-collision sensors KS-2TD+
The robot stops immediately when a collision occurs during machine operation; the quick response to stop the impact provides better protection for the robot and the cutter gun.

	Technical Parameters 
	[image: image40.emf]

	Structures： 
	full mechanical
	

	Lateral release torque：
	32Nm
	

	Weight：
	3-6KG
	

	Z Axis Immediate stop：
	0.5-1 degree
	

	X and Z axis

Immediate stop：
	1.5 degree
	

	Z axis Direction deviation instant stop:
	0.5-1 mm
	

	Post-trigger reset mode：
	automation
	

	Weight：
	0.85KG
	

	Repeat Positioning Accuracy： 
	Measured at 300 mm from the flange，Deviation within +/-0.3 mm.


cold dryer BD-20  

low dewpoint：Under standard operating conditions, the pressure dew point can reach 5°C or less, and the outlet air dew point can reach bit 15°C or less。 

High-efficiency pre-cooling return heaters: they can raise the outlet temperature by 10-15℃ and lower the inlet temperature by 8-12℃, which effectively reduces the load of the evaporator. 

Highly efficient collision cyclone gas-water separator: gas and water can be completely separated under pressure dew point.

High-quality hot gas bypass valve: it can automatically balance the pressure away from the low-pressure side, which reduces the load on the compressor, reduces the power consumption, and ensures the machine to move normally under low ambient temperature.

Sensitive high and low pressure protection switch: any failure in the refrigeration system high and low pressure protection switch will act, the machine will automatically shut down, to ensure that the refrigeration compressor is not harmed. 

Protection cutting method: It can ensure that the inner wall of the copper pipe cutting place will not be oxidized, which ensures the cleanness of the refrigeration system and reduces the possibility of the system ice blockage and dirty blockage.

Enlarged condenser: 15-20% larger than a normal condenser, which ensures that the refrigerant can be completely liquefied in harsher environments. 

	Model
	BD-20

	 Processing air volume（Nm/min）
	2.5

	Limits of use conditions
	A. Inlet temperature 80℃ B. Ambient temperature 45℃ C. Air pressure 10kg/cm2 (special customization is accepted for over pressure)   

	pressure dewpoint
	2-5°C (20°C at its atmospheric pressure dew point equivalent)

	refrigerant
	R-22

	Refrigerant Compressor Motor
	3/4 HP

	power supply
	AC 1¢ 220V 50/60HZ

	Air inlet and outlet pipe diameter
	1-1/2”

	Dimension
	L（mm）
	700

	
	W（mm）
	420

	
	H（mm）
	760

	Weight（kg）
	60

	Include：Three-stage precision filter, handling air volume：2.5M3 /min

Remark：After Q,P,S three-stage processing compressed air trace oil and air impurities filtered to 0.01PPM, to achieve high quality compressed air.


Booster pump AG02

Advantages of air pressure boosting and stabilizing systems：[image: image41.png]



Can be used for different gas pressurization for nitrogen, oxygen, argon, helium, carbon dioxide gas, etc., the machine will be used separately for different supercharger and special piping, components, such as the choice of supercharger drive chamber and pressurization chamber between the isolation chamber, can prevent the pressurized gas and compressed air mixing, to avoid being the pressurized gas suffered contamination.

2、Stable pressure and low pulsation

      Compared to conventional gas pressure boosters, this air pressure boosting and regulating system produces small pulses, has a stable pressure output, and the output pressure value can be adjusted to the pressure range permitted in the workplace by means of an additional pressure reducing valve.

3、Low noise, low input cost, energy saving

     Compared with high pressure air compressor system and high pressure compressor, this machine has low noise, low input cost, and when the set pressure is reached, there is no extra energy consumption, so its energy consumption is small and saves energy.

	Model
	AG02

	boost ratio
	2：1

	drive pressure
	1-8bar

	Driver Interface Dimensions
	G 1/2

	Inlet Port Size
	NPT 1/2

	Outlet Connector Size
	NPT 1/2


cutting table

Inside dimension of cutting worktable: 1400*1300mm. need to meet the requirement of workpiece peripheral beveling for workpiece 1000*800mm.

The bed base is processed by the combination of welding of profiles; support points and electromagnets are arranged on the table surface according to the shape of the workpiece to support the adsorption of the workpiece during the cutting process, and the cutting table adopts side suction air ducts, and the table is subject to the final design of the customer's review.
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Cutting fume treatment system WLC16YT
Adopting the cartridge dust collector as the central dust collector, suitable for the occasion of a large amount of welding fume and dust. Adopting zoning control, the adjustable dampers open and close automatically in the cutting area and non-cutting area to increase the airflow in the cutting area. Equipped with large particle filter and cremation catcher. 

Adopting the cartridge dust collector as the central dust collector, suitable for the occasion of a large amount of welding fume and dust. Adopting zoning control, the adjustable dampers open and close automatically in the cutting area and non-cutting area to increase the airflow in the cutting area. Equipped with large particle filter and cremation catcher.

A WLC16YT mainframe is used to take care of the dust removal of two 1400*1300mm cutting tables and one sanding table.
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	Technical Parameter
	

	Power ：
	18.5 kw

	Air intake：
	16000 M3/H

	voltage：
	3×380V/50Hz

	Clearance method：
	pulse blowback

	filter efficiency：
	>99.9%

	Number of filter ：
	16pcs

	Dimensions:
	2235×1790×3200 mm


polishing machines

Combined by the frame, electric spindle, electric angle adjustment mechanism, waste collection box, etc., it is used for grinding workpieces after cutting at the plasma beveling workstation for small parts.
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 Central control system
The plasma cutting stations for small and medium-sized parts are each equipped with a set of independent PLC (Siemens) control system. The control system is the central controller of the whole production line, responsible for scheduling and coordinating the operation of handling robots/truss handling robots, cutting robots, AGV calls, etc., and at the same time, it is able to collect and record the data of the work status and task information of each workstation unit and share them with the upper and lower levels of the control system.
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security fence
According to the relevant requirements, the robot system must comply with the corresponding European EN safety regulations. In order to meet such requirements, the general system is set around the isolation fence to achieve regional isolation, according to the layout of the plant to carry out a reasonable set of isolation fence or wall, in order to achieve safe and efficient production.

In order to prevent personnel from entering the robot working area during work, in addition to the robot control system can be set through the software safety zone, in addition to provide personal safety switch, while equipped with warning light prompts, used to ensure the personal safety of the operator and the safe operation of the system. The fence production method is subject to the final confirmation drawings.
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 Equipment Painting
	Robot
	yellow（FANUC primary color）

	control box
	grey（FANUC primary color）

	truss manipulator
	Red, off-white (color card can be specified by customers)

	Cutting Power
	black

	GroundRail
	Red, Gray

	cutting table
	gray


Random accessories
	NO
	Name
	quantities

	1
	cooling water pipe
	4

	2
	electrodes
	20

	3
	swirl ring
	4

	4
	extrusion nozzle
	20

	5
	Internal Fixation Cap
	4

	6
	protective cap
	4

	7
	External fixation cap
	10


Delivery  installation and testing of equipment
Provide site construction requirements to Party A for preparation within 15 days of contract signing.

Party A shall make all preparations for the installation of the equipment in advance as required, and introduce the power supply and gas required for the equipment to the host location.
Notify Party A 1 week before shipment, if Party A can't pick up the goods on time, Party B should be notified in advance, and Party B will adjust accordingly.

Notify Party A 1 week before shipment, if Party A can't pick up the goods on time, Party B should be notified in advance, and Party B will adjust accordingly.

After the goods arrive at Party A's site, both parties will carry out inspection and check according to Party B's delivery list, and sign together to confirm.

Party B is responsible for equipment installation, debugging and bring their own required tools; complete the overall equipment installation, debugging and program writing input to meet the trial requirements.

Party A shall give Party B active cooperation in terms of auxiliary personnel, lifting equipment, common tools, auxiliary materials, etc., and provide Party B installers with necessary living facilities.

Equipment acceptance

Acceptance is divided into pre-acceptance and final acceptance. Before shipment, Party A may send a representative to Party B's production site for pre-acceptance of the equipment.

Pre-acceptance of equipment
A.Before the equipment is shipped out of the factory, Party A will send a person to Party B's factory for pre-acceptance of the equipment.

B.Acceptance of the completeness and functionality of the equipment configuration；

Final acceptance
Final acceptance is carried out at the site where Party A's equipment is installed, in accordance with the requirements of the contract and the technical agreement.

To technical agreement agreed workpiece as the object of both sides to assist programming demonstration, programming, debugging. After the end of debugging continuous operation for 2 months, product quality in line with the requirements of the technical agreement, the two sides signed to confirm the final acceptance, the warranty period begins.

If Party A still fails to provide the agreed workpieces in time within 30 days after the completion of the installation of the equipment, so that Party B fails to carry out the trial production of programming, the equipment shall be regarded as automatically passing the final acceptance.

At the end of the final acceptance of the equipment, the equipment system software and program will be backed up to Party A. Encryption in the equipment and software is not allowed.

 Warranty, after-sales service
The equipment is warranted free of charge under normal conditions for a period of 12 months from the date of final acceptance.

During the warranty period, the seller shall provide equipment maintenance and replacement parts free of charge for damage to parts caused by the quality of the equipment itself, with the exception of wear parts and consumable parts.

Lifelong service: During the project warranty period and outside the warranty period, Party B is responsible for regular visits to Party A to understand the use of equipment, collect Party A's comments and suggestions, free repair and maintenance of the equipment, more than the warranty period after the maintenance and other costs are charged only the cost of fees.

Application case
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磐源免示教等离子坡口切割
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Loading and unloading robot handling and palletizing





Loading and unloading robots polish workpieces





Loading and unloading robot gripping workpieces





Cutting Robot Bevel Cutting。





Cutting 3D Camera，Precise positioning of photographic contour trajectory











Loading and unloading robot placing workpieces





Loading and unloading robot,Gripping of workpieces





Load and unload camera Photographic recognition coarse localization
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