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1.Introduction 

Computerized numerical control (CNC) machining can be depicted as a programmable robotization of 

machine instruments in fabricating prepare that include the control of numbers and letters, in frame of 

advanced codes, to control and screen machine apparatus operations such as turning and processing 

operations. The g-code, commonly alluded to as preliminary word, could be a set of informational that actuate 

the computer controlled machine devices which move at diverse speeds to produce the specified shape or 

profile on the work-piece. The g-code programming is the medium of communication between the machine 

control unit (MCU) and the cutting device, it moreover demonstrates that a given control work or order (in 

coded form) such as straight introduction (GO1) is required to perform the specified operation. Computerized 

numerical control machining is getting to be more prevalent in computer-aided plan and computer-aided 

fabricating (CAD/CAM) compared to ordinary machining forms since of its tall level of efficiency and 

accuracy, coupled with flexibility and capacity to machine complex shapes in 2D and 3D (Bawa, et. al., 2014). 

The concept of computerized numerical control machining was to begin with created at MIT within the 1950s 

(Awaken, 2017). From that point, the RS274D was received as the prescribed standard for numerically 

controlled machine devices by the Electronic Industry Affiliation in 1960 and has been broadly utilized in 

fabricating of mechanical gear and buyer products. Computerized numerical control machining with 

CAD/CAM has advanced over the past three decades and has built up itself as the foremost worthy and ideal 

implies of fabricating complex parts since of its adaptability and capacity to duplicate parts with tall precision, 

particularly in tall volume fabricating operation. CNC machining gear works on numerous tomahawks, be that 

as it may standard CNC machine has three straight movements along X, Y and Z axes whereas five tomahawks 

machine has two extra tomahawks of turn (Tsiafis, et al, 2018). CNC machining operation has been employed 

broadly within the car industry generally since of the tall accuracy, item consistency and tall efficiency and 

proficiency related with the method (Dweck, 2018). The application of CNC machining in fabricating has 

been recognized as a attainable arrangement to issue related with added substance fabricating (AM), a 

fabricating strategy that produces components by including or laying the fabric on each other) to shape a solid 

portion (Osman Zahid, 2014). Moreover, the plausibility for computerization and adaptable fabricating 

framework (FMS) has made CNC innovation the best choice to make complex parts like transmission 

framework and other complex designing parts. Hence, the TPS3910 CNC preparing machine with standard 
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machine device highlights is planned to machine plastic, fiber or wooding materials to the desired 

measurement and shape. The gear offers the learners the opportunity to program and deliver assortments of 

parts with diverse arrangements, coupled with more prominent adaptabilities. In modern fabricating 

environment, the plan and the generation prepare is profoundly robotized with interconnectivity between 

computer-aided plan (CAD), computer aided-engineering (CAE) –for examination and approval of comes 

about and computer aided manufacturing (CAM). 

CAD  CAE   CNC/CAM  Product 

Figure 1: Interconnectivity between CAD, CAE and CAM in fabricating. 

 

The arrangement of steps required to make any component on CNC machine is exceedingly computerized and 

the program produces a portion that's similar to the first CAD plan (Anuradha, et.al, 2017) 

The essential reason of the CNC research facility is to address the challenge of creating competent and in fact 

competent mechanical designing graduates for the industry in Nigeria by satisfactory preparing that will 

uncover the understudies to cutting edge fabricating procedures. The bungle and the inlet between the 

scholarly educational modules and industry necessities for business can similarly be settled by producing 

graduates with significant hand-on involvement within the utilize of advanced fabricating hardware. The CNC 

machine and the g-code programming are implied to familiarize the understudies with essential information 

of parts programming. The encounter picked up from the viable works out conducted within the research 

facility and workshop will improved the student’s employability within the work advertise as well as scale up 

their ability in fabricating designing. The TPS3910 machine framework and g-code programming are implied 

to familiarize the understudies with the basic information of CNC, subsequently tending to a few of the 

discernible slips in fundamental competencies in fabricating designing. 

 

2. Technique 

Plastic fabric was chosen as the work piece since the TPS3910 preparing lathe can as it were machine 

non-metallic materials. The graph of the shaft was drawn and dimensioned fittingly. The TPS3910 machine 

gear was set up to oblige the work piece. The codes were produced based on the measurements of the shaft. 

The shaft measurements (70mm in length and 20mm in distance across) were the information given for the 

real machining operation. The measurements were doled out at the suitable facilitates, X and Z for turning on 

CNC lathe. The codes were created based on the precise focuses on the working drawing of the shaft. 

The set-up is as appeared underneath: 

 
Figure 2: Typical turning operation arrangement. 

 

2.1 Method for Generation of shaft on CNC Lathe 
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For the most part, the generation handle starts with conceptualization of the item (shaft) and the 

beginning point is the choice of the fitting fabric and the sort of hardware to be utilized. CNC machine is the 

suitable gear for the generation of the numerous steps shaft. The method for the generation of the multiple-

steps shaft can be delineated in shape of stream chart underneath: 

 
Figure 3: Procedure for production of shaft on CNC Lathe 

2.2 Generation of the G-Code Program for the Shaft 
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2.3 Generation of the Shaft on CNC Lathe 

The machining operation was carried out at the CNC research facility. In spite of the fact that plastic 

fabric was utilized as the work piece, the major parameters for machining such as cutting speed, nourish rate, 

and the profundity of cut were considered. Cutting speed of 250rpm-350rpm, and bolster rate of 0.5mm were 

embraced. The profundity of cut was carefully considered since of the nature of the work-piece whereas the 

machining operation was carried out at room temperature of almost 280C, due thought was given to the 

estimations to get wanted result. 

The machine program may be a window application turning operation program. The framework works 

on two modes: the recreation mode that permits rectification to be made to maintain a strategic distance from 

mistake amid the genuine machining prepare and the machining mode that send a development command to 

the framework control unit to carry out the real machining operation. When the screen buttons is actuated it 

brings the turning apparatus closer to the edge of the bar as appeared in figure 2. With the screen button, the 

turning tool can move almost 1mm to the correct and approximately 10mm to the middle of the shaft for 

legitimate introduction. When the device moves on Z facilitate it expels fabric from the plastic work-piece. 

Confronting and chamfering operations were carried out earlier to the diminishment of the breadths. The 

20mm breadth was reduced by machining to 14mm, 16mm and 18mm from one conclusion to attain the four 

steps required. 

 
Figure 4: Graph of the numerous steps shaft. 

 

3. Results and discussion 

The result of the g-code programming, based on the point found at each step of the shaft on the working 

drawing (20mm, 18mm, 16mm, and 14mm), approves the precision and accuracy of CNC machining 

operation. This was conceivable since the program was run on reenactment mode some time recently the 

machining mode to maintain a strategic distance from blunder amid machining operation. The produced g-

code program was spared within the computer difficult circle (HD) for plausibility of recovery for future 

application. The program can moreover be adjusted and run for exhibit amid student’s down to earth work 

out. 

 

4. Conclusion 

https://zienjournals.com/


Texas Journal of Engineering and Technology                                                                              ISSN NO: 2770-4491 
https://zienjournals.com                                                                                                Date of Publication:08-06-2023 
________________________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________________________ 
Peer Reviewed International Journal                                                                                                                                  [41] 
Volume 2 

The portion programming of the numerous step shafts and the machining operation was carried out 

and the result adjusts with the specified result. The TRS3910 CNC preparing machine has almost the same 

highlights just like the mechanical CNC lathe with the special case that as it were plastic and fiber materials 

can be machined effectively with the gear. 
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