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HYBRID COMPUTER NUMERICAL CONTROL MACHINING 
CENTER AND MACHINING METHOD THEREOF 

FIELD OF THE INVENTION 

[0001] The present invention relates to a computer numerical control (CNC) 

machining center and a machining method thereof, and more particularly to a 5 

hybrid CNC machining center and a machining method thereof with a laser 

cladding tool head and a laser surface heat treatment tool head. 

 

BACKGROUND OF THE INVENTION 

[0002] A traditional computer numerical control (CNC) machining center can 10 

process various cutting operations by changing different cutting tool heads, but 

only the cutting operations are processed. When a welding (repair welding) or 

heat treatment operation is necessary to be pressed therewith, it must use 

other machine tools, so that the steps and the process time of the machining 

operations are substantially increased. 15 

[0003] Especially, for a machining method using laser, such as a laser 

cladding or laser surface heat treatment operation, it must use special laser 

machine tools to work. Therefore, if the laser machine tool is necessary to be 

used in entire of the machining processes, a work-piece is moved, fixed, and 

machined in different machine tools, so that a dismount–move–fix-machining 20 

process is repeated. Thus, such machining processes will substantially 

increase the steps and the process time of the machining operations. 

[0004] For improving the above-mentioned defects, it is necessary to provide 

an improved hybrid CNC machining center and a machining method thereof, 

so as to solve the problems existing in the conventional technologies. 25 

 

SUMMARY OF THE INVENTION 

[0005] The object of the present invention is to provide a machining method 

of a hybrid computer numerical control (CNC) machining center. Users can 

accomplish cutting, laser cladding, and laser surface heat treatment operations 30 
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for a work-piece just in one single machine, so that the work-piece is 

unnecessary to be moved between different machines. Therefore, the steps 

and the process time of the machining operations are substantially simplified. 

[0006] In order to accomplish the above-mentioned object, the present 

invention provides a machining method of a hybrid CNC machining center, 5 

which comprises steps of: 

providing a hybrid CNC machining center including at least a cutting tool head, 

a laser cladding tool head, a laser surface heat treatment tool head, and a 

computer numerical control unit, wherein the cutting tool head, the laser 

cladding tool head and the laser surface heat treatment tool head are 10 

alternately installed in a tool holder of the hybrid CNC machining center; 

processing a first cutting operation, wherein the cutting tool head is configured 

to cut at least a machined surface of a work-piece; 

processing a cladding operation, wherein the laser cladding tool head is 

configured to clad the machined surface; 15 

processing a second cutting operation, wherein the cutting tool head is 

configured to cut the cladded machined surface; and 

processing a surface heat treatment operation, wherein the laser surface heat 

treatment tool head is configured to heat treat the machined surface. 

[0007] In one embodiment of the present invention, the laser cladding tool 20 

head further includes a temperature sensor and a camera; and during the step 

of processing the cladding operation, 

firstly detecting a temperature of a molten pool of the machined surface by the 

temperature sensor, and providing the detected temperature of the molten pool 

to the computer numerical control unit, wherein if the temperature of the 25 

molten pool is under a default temperature, a power of the laser cladding tool 

head is increased; and if the temperature of the molten pool is over the default 

temperature, the power of the laser cladding tool head is decreased; and  

then detecting a lightness and profile of the molten pool of the machined 

surface by the camera, and providing the detected lightness and profile of the 30 

molten pool to the computer numerical control unit, wherein if the lightness and 
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profile of the molten pool is under a default condition, the power of the laser 

cladding tool head is increased; and if the lightness and profile of the molten 

pool is over the default condition, the power of the laser cladding tool head is 

decreased. 

[0008] In one embodiment of the present invention, the laser surface heat 5 

treatment tool head further includes a temperature sensor; and during the step 

of processing the heat treatment operation, detecting a temperature of the 

machined surface by the temperature sensor, and providing the detected 

temperature of the machined surface to the computer numerical control unit, 

wherein if the temperature of the machined surface is under a default 10 

temperature, a power of the laser surface heat treatment tool head is 

increased; and if the temperature of the machined surface is over the default 

temperature, the power of the laser surface heat treatment tool head is 

decreased. 

[0009] In one embodiment of the present invention, the hybrid CNC 15 

machining center further comprises a contact or non-contact type detecting 

tool head, which is configured to detect a completeness of the cladded 

machined surface, wherein if the completeness of the cladded machined 

surface is achieved, a following step is processed; and if the completeness of 

the cladded machined surface is not achieved, the cladding operation is 20 

processed again. 

[0010] In order to accomplish the above-mentioned object, the present 

invention further provides a machining method of a hybrid CNC machining 

center, comprises steps of: 

providing a hybrid CNC machining center including at least a cutting tool head, 25 

a laser cladding tool head, and a computer numerical control unit, wherein the 

cutting tool head and the laser cladding tool head are alternately installed in a 

tool holder of the hybrid CNC machining center; 

processing a cutting operation, wherein the cutting tool head is configured to 

cut at least a machined surface of a work-piece; and 30 

processing a cladding operation, wherein the laser cladding tool head is 

configured to clad the machined surface; 
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wherein the laser cladding tool head further includes a temperature sensor and 

a camera; and during the step of processing the cladding operation, 

firstly detecting a temperature of a molten pool of the machined surface by the 

temperature sensor, and providing the detected temperature of the molten pool 

to the computer numerical control unit, wherein if the temperature of the 5 

molten pool is under a default temperature, a power of the laser cladding tool 

head is increased; and if the temperature of the molten pool is over the default 

temperature, the power of the laser cladding tool head is decreased; and  

then detecting a lightness and profile of the molten pool of the machined 

surface by the camera, and providing the detected lightness and profile of the 10 

molten pool to the computer numerical control unit, wherein if the lightness and 

profile of the molten pool is under a default condition, the power of the laser 

cladding tool head is increased; and if the lightness and profile of the molten 

pool is over the default condition, the power of the laser cladding tool head is 

decreased. 15 

[0011] In one embodiment of the present invention, the hybrid CNC 

machining center further comprises a contact or non-contact type detecting 

tool head, which is configured to detect a completeness of the cladded 

machined surface, wherein if the completeness of the cladded machined 

surface is achieved, the following step is processed; and if the completeness 20 

of the cladded machined surface is not achieved, the cladding operation is 

processed again. 

[0012] In one embodiment of the present invention, the hybrid CNC 

machining center further comprises a laser surface heat treatment tool head, 

which is configured to process a surface heat treatment operation to the 25 

cladded machined surface after the cladding operation. 

[0013] In one embodiment of the present invention, the laser surface heat 

treatment tool head further includes a temperature sensor; and during the step 

of processing the heat treatment operation, detecting a temperature of the 

machined surface by the temperature sensor, and providing the detected 30 

temperature of the machined surface to the computer numerical control unit, 

wherein if the temperature of the machined surface is under a default 
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temperature, a power of the laser surface heat treatment tool head is 

increased; and if the temperature of the machined surface is over the default 

temperature, the power of the laser surface heat treatment tool head is 

decreased. 

[0014] In order to accomplish the above-mentioned object, the present 5 

invention provides a machining method of a hybrid CNC machining center, 

comprises steps of: 

providing a hybrid CNC machining center including at least a cutting tool head, 

a laser surface heat treatment tool head, and a computer numerical control 

unit, wherein the cutting tool head and the laser surface heat treatment tool 10 

head are alternately installed in a tool holder of the hybrid CNC machining 

center; 

processing a cutting operation, wherein the cutting tool head is configured to 

cut at least a machined surface of a work-piece; and 

processing a surface heat treatment operation, wherein the laser surface heat 15 

treatment tool head is configured to heat treat the machined surface. 

[0015] In one embodiment of the present invention, the laser surface heat 

treatment tool head further includes a temperature sensor; and during the step 

of processing the heat treatment operation, detecting a temperature of the 

machined surface by the temperature sensor, and providing the detected 20 

temperature of the machined surface to the computer numerical control unit, 

wherein if the temperature of the machined surface is under a default 

temperature, a power of the laser surface heat treatment tool head is 

increased; and if the temperature of the machined surface is over the default 

temperature, the power of the laser surface heat treatment tool head is 25 

decreased. 

[0016] The object of the present invention is to provide a CNC machining 

center. Users can accomplish cutting, laser cladding, and laser surface heat 

treatment operations for a work-piece just in one single machine, so that the 

work-piece is unnecessary to be moved between different machines. 30 

Therefore, the steps and the process time of the machining operations are 

substantially simplified. 
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[0017] In order to accomplish the above-mentioned object, the present 

invention provides a hybrid CNC machining center, comprises: at least a 

cutting tool head, a laser cladding tool head, a laser surface heat treatment 

tool head, and a computer numerical control unit, wherein the cutting tool head, 

the laser cladding tool head and the laser surface heat treatment tool head are 5 

alternately installed in a tool holder of the hybrid CNC machining center; and 

wherein the cutting tool head is configured to cut at least a machined surface 

of a work-piece; the laser cladding tool head is configured to clad the 

machined surface; and the laser surface heat treatment tool head is configured 

to heat treat the machined surface. 10 

[0018] In one embodiment of the present invention, the laser cladding tool 

head further includes a temperature sensor and a camera; and during 

processing a cladding operation, 

the temperature sensor firstly detects a temperature of a molten pool of the 

machined surface, and provides the detected temperature of the molten pool 15 

to the computer numerical control unit, wherein if the temperature of the 

molten pool is under a default temperature, a power of the laser cladding tool 

head is increased; and if the temperature of the molten pool is over the default 

temperature, the power of the laser cladding tool head is decreased; and  

the camera then detects a lightness and profile of the molten pool of the 20 

machined surface, and provides the detected lightness and profile of the 

molten pool to the computer numerical control unit, wherein if the lightness and 

profile of the molten pool is under a default condition, a power of the laser 

cladding tool head is increased; and if the lightness and profile of the molten 

pool is over the default condition, the power of the laser cladding tool head is 25 

decreased. 

[0019] In one embodiment of the present invention, the laser surface heat 

treatment tool head further includes a temperature sensor; and during 

processing a heat treatment operation, the temperature sensor detects a 

temperature of the machined surface, and provides the detected temperature 30 

of the machined surface to the computer numerical control unit, wherein if the 

temperature of the machined surface is under a default temperature, a power 



7 

 

  

of the laser surface heat treatment tool head is increased; and if the 

temperature of the machined surface is over the default temperature, the 

power of the laser surface heat treatment tool head is decreased. 

[0020] In one embodiment of the present invention, the hybrid CNC 

machining center further comprises a contact or non-contact type detecting 5 

tool head, which is configured to detect a completeness of the cladded 

machined surface, wherein if the completeness of the cladded machined 

surface is achieved, a following step is processed; and if the completeness of 

the cladded machined surface is not achieved, a cladding operation is 

processed again. 10 

[0021] As mentioned above, by using the above-mentioned hybrid CNC 

machining center and a machining method thereof, users can accomplish 

cutting, laser cladding, and/or laser surface heat treatment operations for a 

work-piece just in one single machine, so that the work-piece is unnecessary 

to be moved between different machines. Therefore, the steps and the process 15 

time of the machining operations are substantially simplified. 

 

DESCRIPTION OF THE DRAWINGS 

[0022] Fig. 1 is a schematic structural view of a hybrid computer numerical 

control (CNC) machining center according to a first embodiment of the present 20 

invention;  

[0023] Fig. 2 is a flow chart of a machining method of the hybrid CNC 

machining center according to the first embodiment of the present invention; 

[0024] Figs. 3A-3B are schematic views showing a lightness and profile of a 

molten pool are detected in the first embodiment of the present invention; 25 

[0025] Fig. 4 is a flow chart of a machining method of a hybrid CNC 

machining center according to a second embodiment of the present invention; 

and 

[0026] Fig. 5 is a flow chart of a machining method of a hybrid CNC 

machining center according to a third embodiment of the present invention. 30 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0027] The foregoing objects, features, and advantages adopted by the 

present invention can be best understood by referring to the following detailed 

description of the preferred embodiments and the accompanying drawings. 

Furthermore, the directional terms described in the present invention, such as 5 

upper, lower, front, rear, left, right, inside, outer, side, etc., are only directions 

with reference to the accompanying drawings, so that the used directional 

terms are used to describe and understand the present invention, but the 

present invention is not limited thereto. 

[0028] A computer numerical control (CNC) machining center in the present 10 

invention can be a CNC machine tool, which has a single machining axial 

direction or a plurality of machining axial directions, and comprises at least an 

automatic tool change (ATC) system to contain a plurality of machining tool 

heads, such as a five-axis milling/lathing machining center, not limited in the 

present invention. A structure of a hybrid CNC machining center and a 15 

machining method thereof according to the present invention are described in 

detail below. 

[0029] Refer now to Figs. 1 and 2, wherein Fig. 1 is a schematic structural 

view of a hybrid CNC machining center according to a first embodiment of the 

present invention; and Fig. 2 is a flow chart of a machining method of the 20 

hybrid CNC machining center according to the first embodiment of the present 

invention. A hybrid CNC machining center 100 according to the present 

invention comprises: at least a cutting tool head 10, a laser cladding tool head 

20, a laser surface heat treatment tool head 30, and a computer numerical 

control unit 40, wherein the cutting tool head10, the laser cladding tool head 20 25 

and the laser surface heat treatment tool head 30 are alternately installed in a 

tool holder 50 of the hybrid CNC machining center 100. The cutting tool head 

10 is configured to cut at least a machined surface of a work-piece 200; the 

laser cladding tool head 20 is configured to clad the machined surface; and the 

laser surface heat treatment tool head 30 is configured to heat treat the 30 

machined surface. 
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[0030] For more detailed description, the cutting tool head 10 can be a 

milling or lathing machining tool head, which belongs to a subtractive metal 

machining method; the laser cladding tool head 20 is adopted a laser cladding 

metal machining method, which belongs to an additive metal machining 

method, by using an additive manufacturing principle to add material, which 5 

using a laser beam to melt metal powder to stack material, so that it can be 

applied to a direct manufacture or a defect repair in mode and aviation blade 

fields; and the laser surface heat treatment tool head 30 is adopted a laser to 

emit on a partial metal machined surface to achieve an effect of metal heat 

treatment, which is a surface quality improving technology, so as to process a 10 

surface heat treatment, so that a hardness or quality adjustment of a surface of 

a machine assembly is increased, and it also can be applied to a heat 

treatment for a surface of a component, so as to increase hardness thereof to 

against wear and tear. The laser cladding tool head 20 and the laser surface 

heat treatment tool head 30 can be connected to an exterior laser source (not 15 

shown) through a hose (not shown), respectively. In the hose, an optical fiber 

assembly is disposed therein, so as to transmit a laser beam, also a needed 

material, to the laser cladding tool head 20 and the laser surface heat 

treatment tool head 30. 

[0031] Refer now to Figs. 1 and 2. A machining method of the hybrid CNC 20 

machining center according to the first embodiment of the present invention 

comprises steps of: 

[0032] S11: providing a hybrid CNC machining center 100 including at least 

a cutting tool head 10, a laser cladding tool head 20, a laser surface heat 

treatment tool head 30, and a computer numerical control unit 40, wherein the 25 

cutting tool head 10, the laser cladding tool head 20 and the laser surface heat 

treatment tool head 30 are alternately installed in a tool holder 50 of the hybrid 

CNC machining center 100; 

[0033] S12: processing a first cutting operation, wherein the cutting tool 

head 10 is configured to cut at least a machined surface of a work-piece 200; 30 

[0034] S13: processing a cladding operation, wherein the laser cladding tool 

head 20 is configured to clad the machined surface; 
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[0035] S14: processing a second cutting operation, wherein the cutting tool 

head 10 is configured to cut the cladded machined surface; and 

[0036] S15: processing a surface heat treatment operation, wherein the 

laser surface heat treatment tool head 30 is configured to heat treat the 

machined surface. 5 

[0037] Preferably, the laser cladding tool head 20 further includes a 

temperature sensor 21 and a camera 22; and the cladding operation further 

includes a detecting step of a temperature of a molten pool S131 and a 

detecting step of a lightness and profile of the molten pool S132. During the 

step of processing the cladding operation S13, firstly detect a temperature of a 10 

molten pool of the machined surface by the temperature sensor 21, and 

provide the detected temperature of the molten pool to the computer numerical 

control unit 40. If the temperature of the molten pool is under a default 

temperature, a power of the laser cladding tool head 20 is increased; and if the 

temperature of the molten pool is over the default temperature, the power of 15 

the laser cladding tool head 20 is decreased. Then detect a lightness and 

profile of the molten pool of the machined surface by the camera 22, and 

provide the detected lightness and profile of the molten pool to the computer 

numerical control unit 40. If the lightness and profile of the molten pool is under 

a default condition (as shown in Fig 3A, showing a profile 210 of the molten 20 

pool is detected by the camera 22, wherein a dotted line indicates a default 

size of the molten pool), the power of the laser cladding tool head 20 is 

increased; and if the lightness and profile of the molten pool is over the default 

condition (as shown in Fig 3B, showing a profile 220 of the molten pool is 

detected by the camera 22, wherein a dotted line indicates the default size of 25 

the molten pool), the power of the laser cladding tool head 20 is decreased. 

[0038] Preferably, the hybrid CNC machining center further comprises a 

contact or non-contact type detecting tool head 60; and the cladding operation 

further includes a contact or non-contact type detecting operation S133. If a 

completeness of the cladded machined surface is achieved, a following step is 30 

processed; and if the completeness of the cladded machined surface is not 

achieved, a cladding operation (step S134) is processed again. 
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[0039] Preferably, the laser surface heat treatment tool head 30 further 

includes a temperature sensor 31, and the surface heat treatment operation 

S15 further includes a detecting step of a temperature of a machined surface. 

During the step of processing the heat treatment operation S15, detect a 

temperature of the machined surface by the temperature sensor 31, and 5 

provide the detected temperature of the machined surface to the computer 

numerical control unit 40. If the temperature of the machined surface is under a 

default temperature, a power of the laser surface heat treatment tool head 30 

is increased; and if the temperature of the machined surface is over the default 

temperature, the power of the laser surface heat treatment tool head 30 is 10 

decreased. 

[0040] As mentioned above, the hybrid CNC machining center 100 

according to the first embodiment of the present invention simultaneously 

includes the cutting tool head 10, the laser cladding tool head 20, and the laser 

surface heat treatment tool head 30, so that it can alternately process 15 

machining operations. For example, when a mode is partially damaged to be 

repaired, firstly cut the damaged place to be flat in the first cutting operation of 

S12; then add enough volume of the mode in the cladding operation of S13; 

next finish the repair of the mode in the second cutting operation of S14; and 

process a partial surface heat treatment in the surface heat treatment 20 

operation of S15. Hence, users can accomplish cutting, laser cladding, and 

laser surface heat treatment operations for the work-piece just in one single 

machine, so that the work-piece is unnecessary to be moved between different 

machines. Therefore, the steps and the process time of the machining 

operations are substantially simplified. 25 

[0041] Additionally, the hybrid CNC machining center 100 according to the 

first embodiment of the present invention simultaneously includes the 

temperature sensor 21 and the camera 22, so that it can detect the 

temperature, lightness and profile of the molten pool, and provide these to the 

computer numerical control unit 40 to process a feedback control. Therefore, 30 

the machining effect and quality of the work-piece are further increased. 

[0042] Refer now to Fig 4, which is a flow chart of a machining method of a 

hybrid CNC machining center according to a second embodiment of the 
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present invention. A machining method of the hybrid CNC machining center 

according to the second embodiment of the present invention comprises steps 

of: 

[0043] S21: providing a hybrid CNC machining center 100 including at least 

a cutting tool head 10, a laser cladding tool head 20, and a computer 5 

numerical control unit 40, wherein the cutting tool head 10 and the laser 

cladding tool head 20 are alternately installed in a tool holder 50 of the hybrid 

CNC machining center 100; 

[0044] S22: processing a cutting operation, wherein the cutting tool head 10 

is configured to cut at least a machined surface of a work-piece 200; and 10 

[0045] S23: processing a cladding operation, wherein the laser cladding tool 

head 20 is configured to clad the machined surface; 

[0046] By the above-mentioned machining method, users can accomplish 

cutting and laser cladding operations for the work-piece just in one single 

machine, so that the work-piece is unnecessary to be moved between different 15 

machines. Therefore, the steps and the process time of the machining 

operations are substantially simplified. Furthermore, users can flexibly add any 

other step in the machining method according to the first embodiment of the 

present invention, so as to increase the machining effect and quality. 

[0047] Refer now to Fig 5, which is a flow chart of a machining method of a 20 

hybrid CNC machining center according to a third embodiment of the present 

invention. A machining method of the hybrid CNC machining center according 

to the third embodiment of the present invention comprises steps of: 

[0048] S31: providing a hybrid CNC machining center 100 including at least 

a cutting tool head 10, a laser surface heat treatment tool head 30, and a 25 

computer numerical control unit 40, wherein the cutting tool head 10 and the 

laser surface heat treatment tool head 30 are alternately installed in a tool 

holder 50 of the hybrid CNC machining center 100; 

[0049] S32: processing a cutting operation, wherein the cutting tool head 10 

is configured to cut at least a machined surface of a work-piece 200; and 30 
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[0050] S33: processing a surface heat treatment operation, wherein the 

laser surface heat treatment tool head 30 is configured to heat treat the 

machined surface. 

[0051] By the above-mentioned machining method, users can accomplish 

cutting and laser cladding operations for the work-piece just in one single 5 

machine, so that the work-piece is unnecessary to be moved between different 

machines. Therefore, the steps and the process time of the machining 

operations are substantially simplified. Furthermore, users can flexibly add any 

other step in the machining method according to the first embodiment of the 

present invention, so as to increase the machining effect and quality. 10 

[0052] By the above-mentioned hybrid CNC machining center and a 

machining method thereof, users can accomplish cutting, laser cladding, 

and/or laser surface heat treatment operations for a work-piece just in one 

single machine, so that the work-piece is unnecessary to be moved between 

different machines. Therefore, the steps and the process time of the machining 15 

operations are substantially simplified. 

[0053] The present invention has been described with preferred 

embodiments thereof and it is understood that many changes and 

modifications to the described embodiment can be carried out without 

departing from the scope and the spirit of the invention that is intended to be 20 

limited only by the appended claims. 
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Claims 

What is claimed is: 

1. A machining method of a hybrid computer numerical control (CNC) 

machining center, comprising steps of: 

providing a hybrid CNC machining center including at least a cutting tool 5 

head, a laser cladding tool head, a laser surface heat treatment tool head, 

and a computer numerical control unit, wherein the cutting tool head, the 

laser cladding tool head and the laser surface heat treatment tool head 

are alternately installed in a tool holder of the hybrid CNC machining 

center, wherein the laser cladding tool head further includes a 10 

temperature sensor and a camera; 

processing a first cutting operation, wherein the cutting tool head is 

configured to cut at least a machined surface of a work-piece; 

processing a cladding operation, wherein the laser cladding tool head is 

configured to clad the machined surface, and at the same time, firstly 15 

detecting a temperature of a molten pool of the machined surface by the 

temperature sensor, and providing the detected temperature of the molten 

pool to the computer numerical control unit, wherein if the temperature of 

the molten pool is under a default temperature, a power of the laser 

cladding tool head is increased; and if the temperature of the molten pool 20 

is over the default temperature, the power of the laser cladding tool head 

is decreased; and then detecting a lightness and profile of the molten pool 

of the machined surface by the camera, and providing the detected 

lightness and profile of the molten pool to the computer numerical control 

unit, wherein if the lightness and profile of the molten pool is under a 25 

default condition, the power of the laser cladding tool head is increased; 

and if the lightness and profile of the molten pool is over the default 

condition, the power of the laser cladding tool head is decreased; 

processing a second cutting operation, wherein the cutting tool head is 

configured to cut the cladded machined surface; and 30 

processing a surface heat treatment operation, wherein the laser surface 

heat treatment tool head is configured to heat treat the machined surface. 
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2. The machining method according to Claim 1, wherein the hybrid CNC 

machining center further comprises a contact or non-contact type 

detecting tool head, which is configured to detect a completeness of the 

cladded machined surface, wherein if the completeness of the cladded 5 

machined surface is achieved, a following step is processed; and if the 

completeness of the cladded machined surface is not achieved, the 

cladding operation is processed again. 

 

3. A machining method of a hybrid CNC machining center, comprising steps 10 

of: 

providing a hybrid CNC machining center including at least a cutting tool 

head, a laser cladding tool head, and a computer numerical control unit, 

wherein the cutting tool head and the laser cladding tool head are 

alternately installed in a tool holder of the hybrid CNC machining center, 15 

wherein the laser cladding tool head further includes a temperature 

sensor and a camera; 

processing a cutting operation, wherein the cutting tool head is configured 

to cut at least a machined surface of a work-piece; and 

processing a cladding operation, wherein the laser cladding tool head is 20 

configured to clad the machined surface, and at the same time, firstly 

detecting a temperature of a molten pool of the machined surface by the 

temperature sensor, and providing the detected temperature of the molten 

pool to the computer numerical control unit, wherein if the temperature of 

the molten pool is under a default temperature, a power of the laser 25 

cladding tool head is increased; and if the temperature of the molten pool 

is over the default temperature, the power of the laser cladding tool head 

is decreased; and then detecting a lightness and profile of the molten pool 

of the machined surface by the camera, and providing the detected 

lightness and profile of the molten pool to the computer numerical control 30 

unit, wherein if the lightness and profile of the molten pool is under a 

default condition, the power of the laser cladding tool head is increased; 

and if the lightness and profile of the molten pool is over the default 

condition, the power of the laser cladding tool head is decreased. 
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4. The machining method according to Claim 3, wherein the hybrid CNC 

machining center further comprises a contact or non-contact type 

detecting tool head, which is configured to detect a completeness of the 

cladded machined surface, wherein if the completeness of the cladded 5 

machined surface is achieved, a following step is processed; and if the 

completeness of the cladded machined surface is not achieved, the 

cladding operation is processed again. 

 

5. The machining method according to Claim 3, wherein the hybrid CNC 10 

machining center further comprises a laser surface heat treatment tool 

head, which is configured to process a surface heat treatment operation to 

the cladded machined surface after the cladding operation. 

 

6. A hybrid CNC machining center, comprising: at least a cutting tool head, a 15 

laser cladding tool head, a laser surface heat treatment tool head, and a 

computer numerical control unit, wherein the cutting tool head, the laser 

cladding tool head and the laser surface heat treatment tool head are 

alternately installed in a tool holder of the hybrid CNC machining center; 

and 20 

wherein the cutting tool head is configured to cut at least a machined 

surface of a work-piece; the laser cladding tool head is configured to clad 

the machined surface; and the laser surface heat treatment tool head is 

configured to heat treat the machined surface; 

wherein the laser cladding tool head further includes a temperature 25 

sensor and a camera; and during processing a cladding operation, the 

temperature sensor firstly detects a temperature of a molten pool of the 

machined surface, and the camera detects a lightness and profile of the 

molten pool of the machined surface, and the detected temperature, the 

detected lightness and profile of the molten pool are provided to the 30 

computer numerical control unit, so as to adjust the power of the laser 

cladding tool head. 
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7. The hybrid CNC machining center according to Claim 6, wherein during 

processing a cladding operation, 

the temperature sensor firstly detects a temperature of a molten pool of 

the machined surface, and if the temperature of the molten pool is under a 

default temperature, a power of the laser cladding tool head is increased; 5 

and if the temperature of the molten pool is over the default temperature, 

the power of the laser cladding tool head is decreased; and  

the camera then detects a lightness and profile of the molten pool of the 

machined surface, and if the lightness and profile of the molten pool is 

under a default condition, a power of the laser cladding tool head is 10 

increased; and if the lightness and profile of the molten pool is over the 

default condition, the power of the laser cladding tool head is decreased. 

 

8. The hybrid CNC machining center according to Claim 6, wherein the 

hybrid CNC machining center further comprises a contact or non-contact 15 

type detecting tool head, which is configured to detect a completeness of 

the cladded machined surface, wherein if the completeness of the cladded 

machined surface is achieved, a following step is processed; and if the 

completeness of the cladded machined surface is not achieved, a 

cladding operation is processed again. 20 

 

 


