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ABSTRACT 

Bachelor's thesis on the topic “Manufacturing Process Planning for the 

Part "Bearing Support"”. It consists of 104 sheets of A4 format and contains 48 

figures and 4 tables. 

The purpose of this work is to develop the process of manufacturing the 

"Bearing Support" part. The first chapter is devoted to calculation of workpiece 

deformations. The sequence of the production process was developed, including 

the selection of CNC machines, cutting tools, cutting conditions, etc. For two 

specific production processes, the fixture was selected and the corresponding 

settings were developed. Economic calculations for the first plant have been 

carried out. 

The graphic part consists of 6 sheets of Al format, as follows: 

1. Calculation of workpiece deformations  

2. Drawings and 3D models of the "Bearing Support" part and blank 

3. Manufacturing operation presentation 

4. Fixture setup for the 1st manufacturing operation 

5. Fixture setup for the last manufacturing operation 

6. Results of CNC code development 
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The Core of Manufacturing Engineering 

Manufacturing engineering emerges as a critical member of the constituents of the 

current industrial sector since it amalgamates the manufacturing procedures with 

the engineering concepts. Indeed, its primary purpose is to ensure increased 

productivity, cost containment, and consistent, quality output across fields and 

sectors. Closely related to the structure and functions of the production systems, 

Manufacturing engineers ensure that the production outputs are efficient and of the 

highest quality with the help of various technologies like automation or Robotics 

technologies. To this end, their skills are essential in solving the challenges of 

modern manufacturing industry as precision and efficiency requirements continue 

to rise. 

Manufacturing engineers are also tasked with having a close relationship with the 

functioning of production systems since they are involved with its creation or 

formulation in their daily working lives. This involves auditing the current 

processes in light of the factors of production to determine areas that require 

improvements, designing new procedures and ways that enhance production and 

efficiency, and incorporating technology to provide solutions to complex business 

operations. Automation and robotics, therefore, stand out as critical in that respect 

since they can help cut down on human traffic, eliminate associated human error, 

and expedite processes. Using such technologies, manufacturing engineers 

improve manufacturability of products and design production systems capable to 

fulfill demand of contemporary markets. 

Another responsibility that should not be overlooked in manufacturing engineering 

involves sustainability. Today, there is growing concern in the society on matters 

relating to environment and conservation of resources, the manufacturing 

engineers play a crucial role in regard to an environmentally sensitive production 
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process. This comprises choosing low-cost and eco-friendly materials, using 

efficient systems that minimize waste production and energy usage in the 

production of Filipino handicrafts. Through applying sustainable manufacturing 

engineering, not only protects the environment but also decreases expenditure, 

leading to improvement of productivity of manufacturing operations. 

 

Innovations in Manufacturing Engineering 

Manufacturing engineering is a dynamic profession, with emphasis on the 

application and integration of these changes to improve the manufacturing process. 

Technological advancement is arguably one of the most profound shifts observed 

in organizations in the past years. Such as computer-aided design (CAD) and 

computer-aided manufacture (CAM) tools that can assist in the intricate design 

and actual manufacture of parts or products. Another innovative technology that is 

disrupting the conventional manufacturing facilities is additive manufacturing or 

more commonly referred to as 3D printing. It allows for designing thin-wall parts 

with high precision and a small amount of material removed and generally can 

help decrease the time taken to produce a part. 

Also, the advancement in skills Industry 4. 0 the integration of cyber-physical 

systems, IoT, and big data analytics in manufacturing is changing the face of 

product design and development. They help in real-time tracking and on-line 

management of production processes, thus allowing manufacturers to address any 

changes apace. For instance, IoT might be used in the manufacturing floor of a 

company to gather data at different production steps so that the problems that may 

have gone unnoticed will be detected and rectified. Such high degrees of 

connectedness and information use are bringing about a methodical transformation 

of manufacturing into the wise industry. 
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Impact on Production Efficiency and Sustainability 

Manufacturing engineering is a very crucial sub-discipline due to its contribution 

to improving manufacturing productivity and being an advocate for sustainability. 

The essence of manufacturing engineering is applied in designing manufacturing 

facilities and improving manufacturing processes and technologies to achieve 

higher production efficiency. This mostly encompasses cutting material, reducing 

time required per part, as well as cutting down time when the channel is not in 

operation. Companies are therefore able to achieve low costs that make products 

efficient while enhancing the competitiveness of the manufacturers in the global 

markets. 

In addition, through identification and invention of methods of producing goods 

and services in a manner that is sustainable, the manufacturing engineers mark a 

positive step in making the world a better place to live in. This entails the adoption 

of energy efficiency principles through the adoption and utilization of renewable 

energy sources, recycling of various materials andpractices of green 

manufacturing. For instance, applied closed-loop systems that utilize waste 

materials as inputs to subsequent processes so that they can be recycled or reused 

minimize the impact of manufacturing. This makes LEs play a crucial role of 

promoting sustainability to avoid compromising the environment as industries 

expand. 
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Manufacturing process planning 

Manufacturing process planning is a strategic activity which is carried out at a 

certain stage of a product’s lifecycle and which is engrossed with a number of 

activities related to the processes of changing raw materials into finished products. 

In this process, forethought, material, time, and their utilization are understood and 

managed in a way to maximize performance to produce high quality products in the 

best possible time and at minimum cost. In this context, an attempt has been made 

to discuss in detail about the concept of manufacturing process planning area, its 

importance and the methods used in it. 

 

Significance of Manufacturing Process Planning: 

Manufacturing process planning is an important aspect in the manufacturing 

process that enables control of cost, increased efficiency and quality of products. 

Selecting the right equipment, choosing the right order of operations, and using 

resources efficiently all reduce the probability of long cycles, incorrect 

calculations, and general mistakes that are inevitable in a production line. In 

addition, through efficient process planning, manufacturers get to allocate the 

available resources efficiently, shorten the lead time as well improve their ability 

to shift quickly in reaction to the market forces that constantly change improving 

their competitiveness. 

 

Key Components of Manufacturing Process Planning: 

1. Product Design Analysis: It is therefore clear that before the start of the 

manufacturing process it is important to review the design of a product to be 

manufactured in order to understand the design features especially the 

tolerances of the product and other constraints applicable in the 
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manufacturing process. The analysis aids in identification of the number of 

processes and what specific ways are best suited for production. 

2. Process Selection: Therefore, according to the specifications of the designed 

part, specific procedures incorporated in machining, casting, forging, or 

additive manufacturing are compared. Therefore, this description of the 

manufacturing process is influenced by other 

factors including properties of materials to be used, the quantity to be 

produced and the cost implications when choosing the best manufacturing 

process. 

3. Resource Allocation: Manufacturing processes are the last decisions that 

are made after organizing resources such as manpower, machinery, tools, 

and materials. This eliminates wastage of valuable resources while also 

reducing the periods during which resources are idle since they are deployed 

to areas of high demand to achieve the greatest efficiency and value. 

4. Production Scheduling: It is important for a production plan to include a 

detailed schedule of events, in order to establish the work flow of activities 

and manage the time effectively. Scheduling can be defined as the 

organization of work activities that require the successive ordering of 

operations, as well as the assignment of time intervals for each operation to 

be carried out and the taking into account of relations between different 

activities in order to improve the organization of work and production. 

5. Quality Assurance: It becomes highly necessary that quality control 

measures are applied right from the production line to ensure high standards. 

Some of the quality assurance methods include inspection, testing, and 

ongoing monitoring, which assist in identifying flaws before the product is 

produced, and it complies with the laid specifications. 
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Methodologies for Manufacturing Process Planning: 

1. Computer-Aided Process Planning (CAPP): To implement CAPP 

systems, the process planning tasks are performed automatically using 

computer algorithms and databases. CAPP systems can capture and codify 

knowledge of manufacturing processes and therefore help in rapidly 

generating process plans and thereby improving lead time differentiation. 

2. Simulation and Modeling: Computer-based methods like discrete event 

simulation, or computer aided engineering (CAE) is used to study and also 

improve modes of manufacturing practically. By simulation, one gets a 

virtual look at various process conditions, where he can assess certain 

conditions as well as points of congestion and poor resource allocation and 

all this without having to use live testing. 

3. Lean Manufacturing Principles: As a form of production, lean 

manufacturing disregards unnecessary operations, justifications, and 

expending of finances, time and energy. That is why such lean concepts and 

tools as JIT manufacturing and continuous improvement (or Kaizen) help 

organizations be efficient when it comes to planning their processes. 

Design Using SolidWorks 2022 Bearing Support 

Initial Sketches 

 Since I was given the dimensions of the website, I proceeded to draw the 

first conceptual designs from the layout appearance. 
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 Extruded the initial sketch to a height of 80mm. 
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 Created a secondary sketch with dimensions of 10mm. 

 

 Extruded Cut this secondary sketch using the "Blind" extrusion option. 
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Made a new sketch on the front plane. 

Extruded this sketch to a height of 60mm. 
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Added a rib on one side of the model. 
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 Added a rib on the other side of the model. 

 

 Completed the design, resulting in the final 3D model of the bearing support. 
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Solidwoks Simulations 

Model Information 

 

 

 

 

Model name: Simple Design Current Configuration: Default 

Solid Bodies 

Document Name and 

Reference 

Treated As Volumetric Properties 
Document Path/Date 

Modified 

Rib3 

 

 

Solid Body 

Mass:2.06959 kg 

Volume:0.000268777 

m^3 Density:7,700 

kg/m^3 Weight:20.2819 

N 

C:\Users\lenovo\Deskt 

op\Project File\Project 

File\Simple 

Design.SLDPRT 

Jun 10 02:33:57 2024 

 

Study Properties 

 

Study name Static 1 

Analysis type Static 
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Mesh type Solid Mesh 

Thermal Effect: On 

Thermal option Include temperature loads 

Zero strain temperature 298 Kelvin 

Include fluid pressure effect  from 

SOLIDWORKS Flow Simulation 

Off 

Solver type Automatic 

Inplane Effect: Off 

Soft Spring: Off 

Inertial Relief: Off 

Incompatible bonding options Automatic 

Large displacement Off 

Compute free body forces On 

Friction Off 

Use Adaptive Method: Off 

Result folder SOLIDWORKS document 

(C:\Users\lenovo\Desktop\Project File\Project 

File) 

 

Units 

 

Unit system: SI (MKS) 

Length/Displacement mm 

Temperature Kelvin 

Angular velocity Rad/sec 

Pressure/Stress N/m^2 
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Material Properties 

Model Reference Properties Components 

 

 

 

 

 

Name: Alloy Steel SolidBody 

Model type: Linear

 Elasti

c 

1(Rib3)(Simple 

Design) 

 Isotropic  

Default

 failur

e 

Max von Mises  

criterion: Stress  

Yield strength: 6.20422e+08  

 N/m^2  

Tensile strength: 7.23826e+08  

 N/m^2  

Elastic modulus: 2.1e+11 N/m^2  

Poisson's ratio: 0.28  

Mass density: 7,700 kg/m^3  

Shear modulus: 7.9e+10 N/m^2  

Thermal 

expansion 

1.3e-05 /Kelvin  

coefficient:   

Curve Data:N/A 

 

 

Loads and Fixtures 

 

Fixture 

name 

Fixture Image Fixture Details   
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Fixed-1 

 

 

Entities: 

Type: 

 4 face(s) 

Fixed Geometry 

Resultant Forces     

Components X Y Z Resultant 

Reaction 

force(N) 

115.005 1,028.04 2.563e-05 1,034.45 

Reaction 

Moment(N.m) 

0 0 0 0 

 

 

Load name Load Image Load Details 

 

Force-1 

 

 

Entities: 1 face(s) 

Type: Apply normal 

force 

Value: 10,000 N 

 

 

Mesh information 

 

Mesh type Solid Mesh 

Mesher Used: Blended curvature-based mesh 

Jacobian points for High quality mesh 16 Points 

Maximum element size 6.4553 mm 
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Minimum element size 0.322765 mm 

Mesh Quality High 

 

 

Mesh information – Details 

 

Total Nodes 16573 

Total Elements 9725 

Maximum Aspect Ratio 11.812 

% of elements with Aspect Ratio < 3 98.8 

Percentage of elements with Aspect 

Ratio > 10 

0.0823 

Percentage of distorted elements 0 

Time to complete mesh(hh;mm;ss): 00:00:06 

Computer name:  

 

Resultant Forces Reaction forces 

 

Reaction Moments 

 

Free body forces 

Selection set Units Sum X Sum Y Sum Z Resultant 

Entire Model N 0.000228047 -5.38826e-05 7.3405e-05 0.000245555 

 

Free body moments 

Selection set Units Sum X Sum Y Sum Z Resultant 

Entire Model N 115.005 1,028.04 2.563e-05 1,034.45 
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Selection set Units Sum X Sum Y Sum Z Resultant 

Entire Model N.m 0 0 0 1e-33 

 

Study Results 

Stress 

 

Name Type Min Max 

Stress1 VON: von Mises 

Stress 

8.767e+03N/m^2 

Node: 20 

5.944e+06N/m^

2 

Node: 10644 

 

 

Simple Design-Static 1-Stress-Stress1 

 

Results for Stress, Strain, and Displacement 

Stress 
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 Type: von Mises Stress 

 Minimum Stress: 8.767e+03 N/m² at Node 20 

 Maximum Stress: 5.944e+06 N/m² at Node 10644 

 

Displacements 

 

Name Type Min Max 

Displacement1 URES:

 Resultan

t 

Displacement 

0.000e+00mm 

Node: 21 

1.459e-03mm 

Node: 16566 

 

 

Simple Design-Static 1-Displacement-Displacement1 

 

Displacement 

 Type: Resultant Displacement 
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 Minimum Displacement: 0.000 mm at Node 21 

 Maximum Displacement: 1.459e-03 mm at Node 16566 

Strain 

 

Name Type Min Max 

Strain1 ESTRN: Equivalent 

Strain 

4.531e-08 

Element: 9189 

1.590e-05 

Element: 2391 

 

 

Simple Design-Static 1-Strain-Strain1 

 

Strain 

 Type: Equivalent Strain 

 Minimum Strain: 4.531e-08 at Element 9189 

 Maximum Strain: 1.590e-05 at Element 2391 

These results show the stress, strain, and displacement experienced by the bearing 
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support under the applied load of 10,000 N. The maximum von Mises stress is 

significantly lower than the yield strength of the material (6.20422e+08 N/m²), 

indicating that the design remains within safe limits under the given loading 

conditions. The displacements are minimal, suggesting that the structure is quite 

stiff. The strain values also indicate a low level of deformation, which aligns with 

the small displacements observed 
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Technical Drawing 
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Manufacturing operations 

Selection of cutting tools & Selection of cutting modes 

CNC Programing Mill Part Setup 1 

 

1. Curve Features for Contour Operation: 

 Define the curve features for the part to be contoured. 

 This includes selecting the contour geometry, ensuring the 

correct dimensions, and positioning on the workpiece. 
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2. Contour Mill Tool 16mm Flat Endmill: 

 Use a 16mm flat endmill for the contour milling operation. 

 Set the spindle speed, feed rate, and cutting depth for the 16mm 

flat endmill. 

 Execute the toolpath along the predefined contour. 

 

3. Area Clearance Mill Tool 16mm Flat Endmill: 
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 Use the same 16mm flat endmill for clearing larger areas of 

material around the contour. 

 Define the area clearance strategy, such as zig-zag or spiral tool 

paths. 

 Adjust the feed rate and cutting depth for efficient material 

removal. 

 

4. Contour Mill Tool 4mm Flat Endmill: 

 Use a 4mm flat endmill with a great detail on cutting as the next step in 

contouring. 

 Select the right spindle speed, feed rate and cutting depth with reference 

to the 4mm cuting tool. 

 To meet the required tolerances and surface finish on finer elements, the 

contour milling should then be done. 
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Mill Part Setup 2 

] 

1. Rough Milling Tool 16mm Flat End Mill: 

 Begin with rough milling using the 16mm flat endmill to remove bulk 

material. 

 Define the rough milling parameters, including step-over, step-down, and 

feed rate. 
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 Execute the rough milling operation to prepare the part for finishing. 

 

2. Drilling 10mm Tool: 

 For drilling purposes, disassemble the bush and use a 10mm drill bit. 

 Enter the spindle speed and feed rate for the 10mm drill to be used in 

cutting the disk. 

 Drill at the intended locations and at the acceptable depth or as may be 

provided in the design documents. 
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Mill Part Setup 3 

 

1. Area Clearance Tool 16mm Flat Endmill: 

 Use the 16mm flat endmill again for area clearance in the final setup. 

 Ensure the area clearance is performed to the correct depth and 

dimensions. 
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 Adjust the toolpath to clear any remaining material from previous 

operations. 

 

2. Contour Tool 4mm Flat Endmill: 

 Finish the part with the 4mm flat endmill for final contour milling. 

 Set precise cutting parameters for the 4mm tool to achieve high 

accuracy and surface finish. 

 Plan the finishing contour milling operation from which the part 

can be made as per the required dimensions. 
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CNC Operation Simulation. 
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Fixture design 

In the context of CNC machining, therefore, fixture design is arguably one of the 

most critical facets that will help determine the reliability, speed, and consistency 

when engaging in the manufacturing process. It is with a similar understanding of 

fixture design for this paper to focus on the more complex aspect of fixture design 

mainly used in the machining of bearing supports used in different mechanical 

applications. A proper design of the fixture not only holds the work piece 

appropriately but also holds the same in such a way that best conditions during the 

engineering can be achieved hence increasing on productivity as well as the 

quality of the work to be done. 

 

Fixture Functionality and Requirements: As a tool in the CNC machining process, 

the primary role that a fixture plays is that of an accurate clamp where the 

workpiece is mounted and located before the machining processes are performed 

on it. In cases where bearing supports are involved, and such systems contain 

difficult shapes and narrow intervals, the fixture must capture these distinctive 

characteristics. Besides, aspects such as material choice, ease of loading and 

unloading loads, and ease of access to the machining zones in the load are other 

important facets in the fixture design. 
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Design Considerations: Designing a fixture for machining bearing supports entails 

a systematic approach that addresses various considerations: 

1. Workpiece Geometry: Given that bearing supports are available varying in 

shapes as well as sizes, unique fixture designs are required having regards to 

the specific geometries. This can be achieved by hold and reuse of 

individual fixture parts or custom designing a fixture that fits the contours of 

the workpiece completely. 



45 

 

 

2. Material Compatibility: Bearing supports are typically made of metal such 

as Steel, Aluminum thus, fixtures must be designed capable of clamping 

these materials tightly without leading to distortion or damage while 

manually. 

3. Accessibility: There should be freedom-of- access to the key locations for 

bearing support in the fixture design so that the necessary CNC tools can 

access a particular zone as planned. 

4. Clamping Mechanism: A good thinking for a workpiece clamping system 

is central to the machining process in the sense that it ensures the workpiece 

is held firmly in place. This can be achieved through the use of such fixtures 

as vices, clamps or develop special clamping members that conform to the 

geometry of the bearing support. 

5. Datum Points and Alignment: Key tactics are setting correct datum points, 

and correctly positioning the workpiece in relation to those datum points 

because values of tolerance can multiply when dimensions are accumulated 
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across several operations. 

 

6. Chip Evacuation: Proper chip management also remains critical 

specifically in machining so as to avoid issues, such as the accumulation of 

chips, that might reduce the surface finish and the durability of the cutting 

tool. Another requirement inherent to the fixture design is the issue of chip 

removal – the environment should be designed to have coolant channels or 

chip evacuation ports for this purpose. 
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Optimization for CNC Machining: Apart from the parameter and features of the 

specific application, it is necessary to take advantage of substantial techniques and 

technologies dependent on CNC machining for improving the fixture efficiency 

and quality. This may include: 

1. Utilizing Simulation Software: CAD models of fixtures can be used to check 

their geometry and functionality before manufacturing; more advanced 

software allows studies of clamping forces, interferences of clamped parts, 

and other crucial aspects to achieve minimal cycle times and maximal 

accuracy. 

2. Modular Fixture Components: Subassemblies of fixtures are useful as they 

encourage the reusing of some constituent parts through the variations in the 

types of workpieces or in machining needs to call for changes in the 

fixture’s design. 

3. Adaptive Fixturing Systems: Modern applications such as adaptive fixturing 

systems that enable the use of sensors and actuators to change clamping 
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forces and part positioning during the process of cutting help in improving 

workpieces’ sizes and reducing the time taken in setting up. 
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General Issues 

In essence, as a engineer, I work using inputs from different fields, each of which 

brings a different conception of the work that I am handling. In this reflection on 

general issue imperative in manufacturing engineering, I apply the concepts of 

economics, material resistance, theoretical mechanics and other relevant 

disciplines to explain the subjects that relates to manufacturing engineering and its 

prospects in today’s society. 

Economics plays a critical role in influencing different facets of manufacturing 

engineering from the general processes of production to issues of resource 

utilization, and competition within the market. The concepts like economies of 

scale, cost reasonability analysis, and supply chain management are important to 

manage the manufacturing operations successfully and sustaining the products sold 

in the marketplace. Describing the key areas of production cost and its control, one 

can state that current manufacturers have an opportunity to control their costs and 

explore the most effective ways of production due to the complexity of the modern 

business environment. 

Materiel resistance is one of the simplest design/manufacture factors to consider 

when developing structures which can handle mechanical loads and environmental 

stresses. I apply material science to make a judgment on the characteristics of 

materials that will apply the best for a certain job. Quality attributes such as 

strength or hardness, elasticity, and fatigue resistance, apply in decision making on 

materials needed, and determine whether the components will meet such 

requirements, in addition to meeting safety standards. Due to develop new and 

better material and new techniques of making, engineers have the chance to 

increase the possibilities of improving the product’s resilience and efficiency. 
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Theoretical mechanics serve as the theory on which the real mechanics rely in 

order to understand the behavior of mechanical systems and structures. Some of 

the application areas of mechanics include statics and dynamics, structural analysis 

that helps in evaluation of the performance and reliability of components of certain 

machines. One of my key tasks is evaluating and predicting of components using 

simulation and mathematical modeling that allows me to 

find out how components would transform to outside forces and how one can 

redesign the components to achieve the desired level of performance. Therefore, 

through use of theoretical mechanics principles in my designs, I get to achieve 

creations that are not just effective, but also serviceable in real world practice with 

proper working and performance, as well as being safe. 

Further, while academic knowledge of CNC programming, fixture design, and 

process planning is crucial for qualification, have practical skills to make those 

ideas come to life is vital. In CNC programming, I transform design input into 

machine control code by positioning the tool, defining the cutting operation’s 

tactics, and estimating aspects such as speed, material removal rate, feeds, and 

cutting tools. Fixture design is quite an intensive discipline that involves 

assessment of the material properties, the machining methods as well as the 

geometric control procedures to come up with tool holders that effectively grasp 

on the work pieces during the machining processes. In the aspect of process 

planning, this ensures that the manufacturing operations are assembled in the best 

way possible while reducing the time that the equipment takes before it is up and 

running again, all directed towards the success of the manufacturing projects. 

Therefore, considering all the aspects mentioned above, I can confidently address 

the sphere of manufacturing engineering and its essential intricacies as they are 

encompassed by my comprehensive outlook based on the specification of 
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economics, the physical objection, theoretical apparatus and, not least, the practical 

expertise. While applying the knowledge of the diverse disciplines incorporated in 

the coursework, I am able to foster creativity, increase efficiency, and guarantee 

the quality of the products as they compete in the global economy. Being a 

manufacturing engineer, I believe in Perceiving, Analyze actions, Select and 

Implement, and Review action plans, as well as designing the manufacturing 

processes in conjunction with other manufacturing engineers to foster a culture of 

innovation in manufacturing engineering. 
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CNC Codes 

The NC (Numerical Control) code is provided in the attached text file 

accompanying this report. Due to the length of the program code. Please refer to the 

attached file for the complete NC code details. 

Explanation 

In this context, "NC codes" refer to the programming instructions used to control 

CNC (Computer Numerical Control) machines. These codes specify the 

movements and operations of the machine to produce a desired part. The length 

and complexity of NC programs can make it impractical to include them directly 

within a report, so they are often provided as separate attachments. This approach 

ensures that the document remains concise while still providing all necessary 

technical details. 

 

O0001 N1 G21 

N2 (16MM CRB 2FL 32 LOC) N3 G91 G28 X0 

Y0 Z0 

N4 T04 M06 N5 S4378 M03 

N6 ( Contour Mill1 ) 

N7 G90 G54 G00 X-9.942 Y7.984 N8 G43 Z3. 

H04 M08 

N9 G01 Z-8. F122.323 

N10 G41 D24 X-16.352 Y2.68 F366.969 

N11 G17 G03 X-16.925 Y1.598 I1.02 J-1.233 

N12 X-17. Y0 I16.925 J-1.598 

N13 I17. J0 F489.293 

N14 X-16.925 Y-1.598 I17. J0 N15 X-16.352 Y-

2.68 I1.593 J.15 N16 G40 G01 X-9.942 Y-7.984 

N17 G00 Z3. 

N18 Y7.984 

N19 G01 Z-15.429 F122.323 

N20 G41 D24 X-16.352 Y2.68 F366.969 N21 

G03 X-16.925 Y1.598 I1.02 J-1.233 N22 X-17. 

Y0 I16.925 J-1.598 

N23 I17. J0 F489.293 

N24 X-16.925 Y-1.598 I17. J0 N25 X-16.352 Y-

2.68 I1.593 J.15 N26 G40 G01 X-9.942 Y-7.984 

N27 G00 Z3. 

N28 Y7.984 

N29 G01 Z-22.857 F122.323 

N30 G41 D24 X-16.352 Y2.68 F366.969 N31 

G03 X-16.925 Y1.598 I1.02 J-1.233 N32 X-17. 

Y0 I16.925 J-1.598 

N33 I17. J0 F489.293 

N34 X-16.925 Y-1.598 I17. J0 N35 X-16.352 Y-

2.68 I1.593 J.15 N36 G40 G01 X-9.942 Y-7.984 

N37 G00 Z3. 

N38 Y7.984 
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N39 G01 Z-30.286 F122.323 

N40 G41 D24 X-16.352 Y2.68 F366.969 N41 

G03 X-16.925 Y1.598 I1.02 J-1.233 N42 X-17. 

Y0 I16.925 J-1.598 

N43 I17. J0 F489.293 

N44 X-16.925 Y-1.598 I17. J0 N45 X-16.352 Y-

2.68 I1.593 J.15 N46 G40 G01 X-9.942 Y-7.984 

N47 G00 Z3. 

N48 Y7.984 

N49 G01 Z-37.714 F122.323 

N50 G41 D24 X-16.352 Y2.68 F366.969 N51 

G03 X-16.925 Y1.598 I1.02 J-1.233 N52 X-17. 

Y0 I16.925 J-1.598 

N53 I17. J0 F489.293 

N54 X-16.925 Y-1.598 I17. J0 N55 X-16.352 Y-

2.68 I1.593 J.15 N56 G40 G01 X-9.942 Y-7.984 

N57 G00 Z3. 

N58 Y7.984 

N59 G01 Z-45.143 F122.323 

N60 G41 D24 X-16.352 Y2.68 F366.969 N61 

G03 X-16.925 Y1.598 I1.02 J-1.233 N62 X-17. 

Y0 I16.925 J-1.598 

N63 I17. J0 F489.293 

N64 X-16.925 Y-1.598 I17. J0 N65 X-16.352 

Y-2.68 I1.593 J.15 

N66 G40 G01 X-9.942 Y-7.984 N67 G00 Z3. 

N68 Y7.984 

N69 G01 Z-52.571 F122.323 

N70 G41 D24 X-16.352 Y2.68 F366.969 N71 

G03 X-16.925 Y1.598 I1.02 J-1.233 N72 X-17. 

Y0 I16.925 J-1.598 

N73 I17. J0 F489.293 

N74 X-16.925 Y-1.598 I17. J0 N75 X-16.352 Y-

2.68 I1.593 J.15 N76 G40 G01 X-9.942 Y-7.984 

N77 G00 Z3. 

N78 Y7.984 

N79 G01 Z-60. F122.323 

N80 G41 D24 X-16.352 Y2.68 F366.969 N81 

G03 X-16.925 Y1.598 I1.02 J-1.233 N82 X-17. 

Y0 I16.925 J-1.598 

N83 I17. J0 F489.293 

N84 X-16.925 Y-1.598 I17. J0 N85 X-16.352 Y-

2.68 I1.593 J.15 N86 G40 G01 X-9.942 Y-7.984 

N87 G00 Z3. 

N88 Z35. M09 N89 G91 G28 Z0 

N90 (16MM CRB 2FL 32 LOC) N91 T14 M06 

N92 S5000 M03 

N93 ( Area Clearance1 ) 

N94 G90 G54 G00 X-5.662 Y-81.445 N95 G43 

Z13.6 H14 M08 

N96 G01 Z11.1 F200. 

N97 X-6.358 Y-80.806 Z11.067 N98 X-7.44 Y-

79.329 Z11.003 N99 X-7.765 Y-78.606 Z10.975 

N100 X-52.206 Z9.423 

N101 X-53.302 Y-80.406 Z9.35 N102 X-54.293 

Y-81.394 Z9.301 N103 X-54.25 Y-81.5 Z9.296 

N104 X-45.782 Z9. 

N105 X-5.716 F500. N106 X-5.703 Y-81.498 

N107 X-5.691 Y-81.494 N108 X-5.68 Y-81.486 

N109 X-5.671 Y-81.476 N110 X-5.665 Y-

81.465 N111 X-5.662 Y-81.452 N112 Y-81.445 

N113 Y-81.439 

N114 X-5.665 Y-81.426 N115 X-5.671 Y-

81.414 N116 X-5.68 Y-81.404 

N117 X-6.358 Y-80.806 N118 X-7.44 Y-79.329 

N119 X-7.765 Y-78.606 N120 X-52.206 

N121 X-53.302 Y-80.406 N122 X-54.293 Y-

81.394 N123 X-54.302 Y-81.406 N124 X-

54.308 Y-81.419 N125 X-54.311 Y-81.433 

N126 Y-81.448 

N127 X-54.307 Y-81.462 N128 X-54.3 Y-

81.474 N129 X-54.29 Y-81.485 N130 X-54.278 

Y-81.493 N131 X-54.264 Y-81.498 N132 X-

54.25 Y-81.5 N133 X-45.782 
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N134 Z11.5 N135 G00 Z13.6 

N136 X35.729 Y-81.496 N137 G01 Z9. F200. 

N138 X35.736 Y-81.498 F500. N139 X35.75 Y-

81.5 

N140 X36.258 

N141 X36.311 Y-81.494 N142 X36.362 Y-

81.476 

N143 X36.408 Y-81.447 N144 X36.446 Y-

81.409 N145 X36.475 Y-81.363 N146 X36.493 

Y-81.312 N147 X36.499 Y-81.259 N148 Y-

80.754 

N149 X36.497 Y-80.738 N150 X36.491 Y-

80.723 N151 X36.481 Y-80.71 N152 X36.468 

Y-80.701 N153 X36.453 Y-80.694 N154 

X36.437 Y-80.692 N155 X36.421 Y-80.694 

N156 X36.406 Y-80.7 N157 X36.393 Y-80.71 

N158 X35.707 Y-81.394 N159 X35.698 Y-

81.406 N160 X35.692 Y-81.419 N161 X35.689 

Y-81.433 N162 Y-81.448 

N163 X35.693 Y-81.462 N164 X35.7 Y-81.474 

N165 X35.71 Y-81.485 N166 X35.722 Y-

81.493 N167 X35.729 Y-81.496 N168 

Z11.5N169 G00 Z13.6 N170 X-25.066 Y-6.11 

N171 G01 Z11.1 F200. 

N172 X-9.349 Y-6.099 Z10.551 N173 X-8.996 

Y-5.952 Z10.537 N174 X-8.849 Y-5.599 

Z10.524 N175 X-8.85 Y-4.335 Z10.48 N176 X-

8.917 Y-4.085 Z10.471 N177 X-9.1 Y-3.902 

Z10.461 N178 X-50.924 Y-3.914 Z9. 

N179 X-50.971 Y-3.944 F500. N180 X-51.05 Y-

4.023 

N181 X-51.11 Y-4.118 N182 X-51.147 Y-4.224 

N183 X-51.159 Y-4.335 N184 Y-5.628 

N185 X-51.147 Y-5.739 N186 X-51.11 Y-5.845 

N187 X-51.05 Y-5.94 N188 X-50.971 Y-6.019 

N189 X-50.876 Y-6.078 N190 X-50.77 Y-6.115 

N191 X-50.659 Y-6.128 N192 X-9.349 Y-6.099 

N193 X-9.22 Y-6.082 N194 X-9.099 Y-6.032 

N195 X-8.996 Y-5.952 N196 X-8.916 Y-5.849 

N197 X-8.866 Y-5.728 N198 X-8.849 Y-5.599 

N199 X-8.85 Y-4.335 N200 X-8.867 Y-4.206 

N201 X-8.917 Y-4.085 N202 X-8.996 Y-3.982 

N203 X-9.1 Y-3.902 N204 X-9.22 Y-3.852 

N205 X-9.35 Y-3.835 N206 X-50.659 

N207 X-50.771 Y-3.848 N208 X-50.876 Y-

3.885 N209 X-50.924 Y-3.914 N210 X-51.025 

Y-3.737 N211 X-51.032 Y-3.103 N212 X-

50.895 Y-1.057 N213 X-50.772 Y1.038 N214 

X-50.797 Y1.735 N215 X-50.924 Y2. 

N216 X-56.495 

N217 X-56.606 Y1.987 N218 X-56.712 Y1.95 

N219 X-56.807 Y1.891 N220 X-56.886 Y1.812 

N221 X-56.946 Y1.717 N222 X-56.983 Y1.611 

N223 X-56.995 Y1.5 N224 X-56.994 Y-11.467 

N225 X-56.981 Y-11.578 N226 X-56.944 Y-

11.684 N227 X-56.885 Y-11.779 N228 X-

56.805 Y-11.858 N229 X-56.71 Y-11.918 N230 

X-56.605 Y-11.955 N231 X-56.493 Y-11.967 

N232 X-3.512 Y-11.93 N233 X-3.383 Y-11.913 

N234 X-3.263 Y-11.863 N235 X-3.159 Y-

11.783 N236 X-3.08 Y-11.68 N237 X-3.03 Y-

11.559 N238 X-3.013 Y-11.43 N239 X-3.016 

Y1.5 N240 X-3.033 Y1.629 N241 X-3.083 

Y1.75 N242 X-3.162 Y1.854 N243 X-3.266 

Y1.933 N244 X-3.386 Y1.983 N245 X-3.516 

Y2. 

N246 X-50.924N247 X-51.047 Y2.339 N248 X-

51.064 Y3.234 N249 X-50.783 Y8.666 N250 X-

50.801 Y9.561 N251 X-50.924 Y9.9 N252 X-

64.396 

N253 X-64.507 Y9.887 N254 X-64.613 Y9.85 

N255 X-64.708 Y9.791 N256 X-64.787 Y9.712 

N257 X-64.846 Y9.617 N258 X-64.883 Y9.511 

N259 X-64.896 Y9.4 N260 X-64.893 Y-19.373 
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N261 X-64.88 Y-19.484 N262 X-64.843 Y-

19.59 N263 X-64.784 Y-19.684 N264 X-64.705 

Y-19.764 N265 X-64.61 Y-19.823 N266 X-

64.504 Y-19.86 N267 X-64.393 Y-19.872 N268 

X4.389 Y-19.824 N269 X4.519 Y-19.807 N270 

X4.639 Y-19.757 N271 X4.743 Y-19.678 N272 

X4.822 Y-19.574 

N273 X4.872 Y-19.454 N274 X4.889 Y-19.324 

N275 X4.883 Y9.4 N276 X4.866 Y9.529 N277 

X4.816 Y9.65 N278 X4.736 Y9.754 N279 

X4.633 Y9.833 N280 X4.512 Y9.883 N281 

X4.383 Y9.9 N282 X-50.924 

N283 X-51.047 Y10.239 N284 X-51.064 

Y11.134 N285 X-50.783 Y16.566 N286 X-

50.801 Y17.461 N287 X-50.924 Y17.8 N288 X-

72.297 

N289 X-72.408 Y17.787 N290 X-72.514 

Y17.75 N291 X-72.608 Y17.691 N292 X-

72.688 Y17.612 N293 X-72.747 Y17.517 N294 

X-72.784 Y17.411 N295 X-72.797 Y17.3 N296 

X-72.792 Y-27.278 N297 X-72.78 Y-27.389 

N298 X-72.743 Y-27.495 

N299 X-72.683 Y-27.59 N300 X-72.604 Y-

27.669 N301 X-72.509 Y-27.729 N302 X-

72.403 Y-27.766 N303 X-72.292 Y-27.778 

N304 X12.291 Y-27.719 N305 X12.42 Y-

27.702 N306 X12.541 Y-27.652 N307 X12.644 

Y-27.572 N308 X12.724 Y-27.469 N309 

X12.774 Y-27.348 N310 X12.791 Y-27.219 

N311 X12.781 Y17.3 N312 X12.764 Y17.429 

N313 X12.714 Y17.55 N314 X12.635 Y17.654 

N315 X12.531 Y17.733 N316 X12.41 Y17.783 

N317 X12.281 Y17.8 N318 X-50.924 

N319 X-51.047 Y18.139 

N320 X-51.064 Y19.034 N321 X-50.783 

Y24.466 N322 X-50.801 Y25.361 N323 X-

50.924 Y25.7 N324 X-80.197N325 X-80.309 

Y25.687 N326 X-80.414 Y25.65 N327 X-

80.509 Y25.591 N328 X-80.588 Y25.512 N329 

X-80.648 Y25.417 N330 X-80.685 Y25.311 

N331 X-80.697 Y25.2 N332 X-80.691 Y-35.184 

N333 X-80.679 Y-35.295 N334 X-80.642 Y-

35.401 N335 X-80.582 Y-35.495 N336 X-

80.503 Y-35.575 N337 X-80.408 Y-35.634 

N338 X-80.302 Y-35.671 N339 X-80.191 Y-

35.684 N340 X20.193 Y-35.613 N341 X20.322 

Y-35.596 N342 X20.442 Y-35.546 N343 

X20.546 Y-35.467 N344 X20.625 Y-35.363 

N345 X20.675 Y-35.243 N346 X20.692 Y-

35.113 N347 X20.679 Y25.2 N348 X20.662 

Y25.329 N349 X20.612 Y25.45 N350 X20.533 

Y25.554N351 X20.429 Y25.633 N352 X20.309 

Y25.683 N353 X20.179 Y25.7 N354 X-50.924 

N355 X-51.047 Y26.039 N356 X-51.064 

Y26.934 N357 X-50.783 Y32.366 N358 X-

50.801 Y33.261 N359 X-50.924 Y33.6 N360 X-

88.098 

N361 X-88.21 Y33.587 N362 X-88.315 Y33.55 

N363 X-88.41 Y33.491 N364 X-88.489 

Y33.412 N365 X-88.549 Y33.317 N366 X-

88.586 Y33.211 N367 X-88.598 Y33.1 N368 X-

88.591 Y-43.089 N369 X-88.578 Y-43.2 N370 

X-88.541 Y-43.306 N371 X-88.481 Y-43.401 

N372 X-88.402 Y-43.48 N373 X-88.307 Y-

43.54 N374 X-88.201 Y-43.577 N375 X-88.09 

Y-43.589 N376 X28.094 Y-43.508 

N377 X28.224 Y-43.491 N378 X28.344 Y-

43.441 N379 X28.448 Y-43.361 N380 X28.527 

Y-43.258 N381 X28.577 Y-43.137 N382 

X28.594 Y-43.008 N383 X28.578 Y33.1 N384 

X28.561 Y33.229 N385 X28.511 Y33.35 N386 

X28.431 Y33.454 N387 X28.328 Y33.533 N388 

X28.207 Y33.583 N389 X28.078 Y33.6 N390 

X-50.924 
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N391 X-51.047 Y33.939 N392 X-51.064 

Y34.834 N393 X-50.783 Y40.266 N394 X-

50.801 Y41.161 N395 X-50.924 Y41.5 N396 X-

96.258 

N397 X-96.311 Y41.494 N398 X-96.362 

Y41.476 N399 X-96.408 Y41.447 N400 X-

96.446 Y41.409 N401 X-96.475 Y41.363 N402 

X-96.493 Y41.312 

N403 X-96.499 Y41.259 N404 X-96.489 Y-

54.261 N405 X-96.488 Y-54.273 N406 X-

96.484 Y-54.284 N407 X-96.477 Y-54.294 

N408 X-96.468 Y-54.301 N409 X-96.457 Y-

54.307 N410 X-96.445 Y-54.309 N411 X-

96.433 

N412 X-96.422 Y-54.305 N413 X-96.412 Y-

54.299 N414 X-96.403 Y-54.291 N415 X-

96.184 Y-54.009 N416 X-94.739 Y-52.814 

N417 X-93.114 Y-51.973 N418 X-91.301 Y-

51.491 N419 X30.527 Y-51.406 N420 X32.375 

Y-51.727 N421 X34.091 Y-52.427 N422 

X35.616 Y-53.477 N423 X36.396 Y-54.311 

N424 X36.407 Y-54.319 N425 X36.419 Y-

54.326 N426 X36.432 Y-54.329 N427 X36.446 

Y-54.328 N428 X36.46 Y-54.325 

N429 X36.472 Y-54.318 N430 X36.482 Y-

54.309 N431 X36.49 Y-54.298 N432 X36.495 

Y-54.285 N433 X36.496 Y-54.271 N434 

X36.476 Y41.259 N435 X36.468 Y41.321 N436 

X36.444 Y41.379 N437 X36.405 Y41.429 N438 

X36.355 Y41.468 N439 X36.297 Y41.492 N440 

X36.234 Y41.5 N441 X-50.924 

N442 Z11.5 N443 G00 Z13.6 

N444 X-95.667 Y-81.469 N445 G01 Z9. F200. 

N446 X-95.664 Y-81.463 F500. N447 X-95.66 

Y-81.449 

N448 Y-81.435 

N449 X-95.663 Y-81.422 N450 X-95.669 Y-

81.409 N451 X-95.678 Y-81.398 N452 X-

96.379 Y-80.732 N453 X-96.391 Y-80.724 

N454 X-96.404 Y-80.718 

N455 X-96.418 Y-80.716 N456 X-96.432 Y-

80.717 N457 X-96.445 Y-80.721 N458 X-

96.457 Y-80.728 N459 X-96.467 Y-80.738 

N460 X-96.475 Y-80.75 N461 X-96.479 Y-

80.764 N462 X-96.48 Y-80.778 N463 X-96.458 

Y-81.251 N464 X-96.446 Y-81.316 N465 X-

96.419 Y-81.376 N466 X-96.377 Y-81.428 

N467 X-96.324 Y-81.467 N468 X-96.262 Y-

81.492 N469 X-96.197 Y-81.5 N470 X-95.719 

N471 X-95.705 Y-81.498 

N472 X-95.692 Y-81.493 N473 X-95.68 Y-

81.486 N474 X-95.671 Y-81.475 N475 X-

95.667 Y-81.469 N476 Z11.5 

N477 G00 Z13. 

N478 X-54.317 Y-81.434 N479 Z11.5 

N480 G01 Z9. F200. 

N481 X-54.255 Y-81.5 Z8.996 N482 X-25.721 

Z8. 

N483 X-5.716 F500. N484 X-5.703 Y-81.498 

N485 X-5.691 Y-81.494 N486 X-5.68 Y-81.486 

N487 X-5.671 Y-81.476 N488 X-5.665 Y-

81.465 N489 X-5.662 Y-81.452 N490 Y-81.445 

N491 Y-81.439 

N492 X-5.665 Y-81.426 N493 X-5.671 Y-

81.414 N494 X-5.68 Y-81.404 N495 X-6.358 Y-

80.806 N496 X-7.426 Y-79.348 N497 X-7.765 

Y-78.606 N498 X-52.206 

N499 X-53.318 Y-80.423 N500 X-54.299 Y-

81.395 N501 X-54.308 Y-81.406 N502 X-

54.314 Y-81.419 N503 X-54.317 Y-81.434 

N504 X-54.316 Y-81.448 N505 X-54.312 Y-

81.462 N506 X-54.305 Y-81.475 

N507 X-54.295 Y-81.485 N508 X-54.283 Y-

81.493 N509 X-54.27 Y-81.498 N510 X-54.255 
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Y-81.5 N511 X-25.721 

N512 Z10.5 N513 G00 Z13. 

N514 X35.686 Y-81.455 N515 Z11.5 

N516 G01 Z8. F200. 

N517 X35.688 Y-81.462 F500. N518 X35.695 

Y-81.475 

N519 X35.705 Y-81.485 N520 X35.717 Y-

81.493 N521 X35.73 Y-81.498 N522 X35.745 

Y-81.5 N523 X36.258 

N524 X36.311 Y-81.494 N525 X36.362 Y-

81.476 N526 X36.408 Y-81.447 N527 X36.446 

Y-81.409 N528 X36.475 Y-81.363 N529 

X36.493 Y-81.312 N530 X36.499 Y-81.259 

N531 Y-80.754 

N532 X36.497 Y-80.738 

N533 X36.491 Y-80.722 N534 X36.481 Y-

80.71 N535 X36.468 Y-80.7 N536 X36.453 Y-

80.693 N537 X36.437 Y-80.691 N538 X36.421 

Y-80.693 N539 X36.405 Y-80.699 N540 

X36.393 Y-80.709 N541 X35.701 Y-81.395 

N542 X35.692 Y-81.406 N543 X35.686 Y-

81.419 N544 X35.683 Y-81.434 N545 X35.684 

Y-81.448 N546 X35.686 Y-81.455 N547 Z10.5 

N548 G00 Z13. 

N549 X-22.751 Y-3.835 N550 Z11.5 

N551 G01 Z9. F200. N552 X-50.66 Z8.025 

N553 X-51.051 Y-4.023 Z8.01 N554 X-51.153 

Y-4.279 Z8. 

N555 X-51.16 Y-4.335 F500. N556 Y-5.627 

N557 X-51.147 Y-5.739 N558 X-51.11 Y-5.844 

N559 X-51.05 Y-5.939 N560 X-50.971 Y-6.018 

N561 X-50.876 Y-6.078 N562 X-50.77 Y-6.115 

N563 X-50.659 Y-6.127 N564 X-9.349 Y-6.099 

N565 X-9.219 Y-6.082 N566 X-9.099 Y-6.032 

N567 X-8.995 Y-5.952 N568 X-8.916 Y-5.849 

N569 X-8.866 Y-5.728 N570 X-8.849 Y-5.599 

N571 Y-4.335 

N572 X-8.866 Y-4.205 N573 X-8.916 Y-4.085 

N574 X-8.996 Y-3.981 N575 X-9.099 Y-3.902 

N576 X-9.22 Y-3.852 N577 X-9.349 Y-3.835 

N578 X-50.66 

N579 X-50.771 Y-3.847 N580 X-50.877 Y-

3.884 N581 X-50.971 Y-3.944 N582 X-51.051 

Y-4.023 N583 X-51.11 Y-4.118 N584 X-51.147 

Y-4.224 

N585 X-51.153 Y-4.279 N586 X-51.42 Y-4.401 

N587 X-52.09 Y-4.419 N588 X-54.095 Y-4.278 

N589 X-56.09 Y-4.139 N590 X-56.746 Y-4.157 

N591 X-56.994 Y-4.28 N592 Y-11.466 

N593 X-56.981 Y-11.578 N594 X-56.944 Y-

11.683 N595 X-56.885 Y-11.778 N596 X-

56.805 Y-11.857 N597 X-56.71 Y-11.917 N598 

X-56.605 Y-11.954 N599 X-56.493 Y-11.966 

N600 X-3.512 Y-11.93 N601 X-3.383 Y-11.913 

N602 X-3.263 Y-11.863 N603 X-3.159 Y-

11.783 N604 X-3.08 Y-11.679 N605 X-3.03 Y-

11.559 N606 X-3.013 Y-11.43 N607 X-3.016 

Y1.5 N608 X-3.033 Y1.629 N609 X-3.083 

Y1.75 N610 X-3.162 Y1.854 

N611 X-3.266 Y1.933 N612 X-3.386 Y1.983 

N613 X-3.516 Y2. 

N614 X-56.495 

N615 X-56.606 Y1.987 N616 X-56.712 Y1.95 

N617 X-56.807 Y1.891 N618 X-56.886 Y1.812 

N619 X-56.946 Y1.717 N620 X-56.983 Y1.611 

N621 X-56.995 Y1.5 N622 X-56.994 Y-4.28 

N623 X-57.334 Y-4.403 N624 X-58.229 Y-

4.421 N625 X-63.66 Y-4.14 N626 X-64.555 Y-

4.158 N627 X-64.894 Y-4.281 N628 X-64.893 

Y-19.372 N629 X-64.88 Y-19.483 N630 X-

64.843 Y-19.589 N631 X-64.784 Y-19.684 

N632 X-64.705 Y-19.763 N633 X-64.61 Y-

19.822 N634 X-64.504 Y-19.859 N635 X-

64.393 Y-19.872 N636 X4.389 Y-19.824 



59 

 

N637 X4.519 Y-19.807 N638 X4.639 Y-19.757 

N639 X4.743 Y-19.678 N640 X4.822 Y-19.574 

N641 X4.872 Y-19.453 N642 X4.889 Y-19.324 

N643 X4.883 Y9.4 N644 X4.866 Y9.529 N645 

X4.816 Y9.65 N646 X4.736 Y9.754 N647 

X4.633 Y9.833 N648 X4.512 Y9.883 N649 

X4.383 Y9.9 N650 X-64.396 

N651 X-64.507 Y9.887 N652 X-64.613 Y9.85 

N653 X-64.708 Y9.791 N654 X-64.787 Y9.712 

N655 X-64.846 Y9.617 N656 X-64.883 Y9.511 

N657 X-64.896 Y9.4 N658 X-64.894 Y-4.281 

N659 X-65.234 Y-4.404 N660 X-66.129 Y-

4.421 N661 X-71.56 Y-4.141 N662 X-72.455 Y-

4.158 

N663 X-72.794 Y-4.281 N664 X-72.792 Y-

27.277 N665 X-72.78 Y-27.388 N666 X-72.743 

Y-27.494 N667 X-72.683 Y-27.589 N668 X-

72.604 Y-27.668 N669 X-72.509 Y-27.728 

N670 X-72.403 Y-27.765 N671 X-72.292 Y-

27.777 N672 X12.291 Y-27.719 N673 X12.42 

Y-27.702 N674 X12.541 Y-27.652 N675 

X12.644 Y-27.572 N676 X12.724 Y-27.469 

N677 X12.774 Y-27.348 N678 X12.791 Y-

27.219 N679 X12.781 Y17.3 N680 X12.764 

Y17.429 N681 X12.714 Y17.55 N682 X12.635 

Y17.654 N683 X12.531 Y17.733 N684 X12.41 

Y17.783 N685 X12.281 Y17.8 N686 X-72.297 

N687 X-72.408 Y17.787 

N688 X-72.514 Y17.75 

N689 X-72.608 Y17.691 N690 X-72.688 

Y17.612 N691 X-72.747 Y17.517 N692 X-

72.784 Y17.411 N693 X-72.797 Y17.3 N694 X-

72.794 Y-4.281 N695 X-73.134 Y-4.405 N696 

X-74.029 Y-4.422 N697 X-79.46 Y-4.141 N698 

X-80.355 Y-4.159 N699 X-80.694 Y-4.282 

N700 X-80.691 Y-35.183 N701 X-80.679 Y-

35.294 N702 X-80.642 Y-35.4 N703 X-80.582 

Y-35.494 N704 X-80.503 Y-35.574 N705 X-

80.408 Y-35.633 N706 X-80.302 Y-35.67 N707 

X-80.191 Y-35.683 N708 X20.193 Y-35.613 

N709 X20.322 Y-35.596 N710 X20.442 Y-

35.546 N711 X20.546 Y-35.467 N712 X20.625 

Y-35.363 N713 X20.675 Y-35.243 N714 

X20.692 Y-35.113 

N715 X20.679 Y25.2 N716 X20.662 Y25.329 

N717 X20.612 Y25.45 N718 X20.533 Y25.554 

N719 X20.429 Y25.633 N720 X20.309 Y25.683 

N721 X20.179 Y25.7 N722 X-80.197 

N723 X-80.309 Y25.687 N724 X-80.414 

Y25.65 N725 X-80.509 Y25.591 N726 X-

80.588 Y25.512 N727 X-80.648 Y25.417 N728 

X-80.685 Y25.311 N729 X-80.697 Y25.2 N730 

X-80.694 Y-4.282 N731 X-81.034 Y-4.405 

N732 X-81.929 Y-4.423 N733 X-87.36 Y-4.142 

N734 X-88.255 Y-4.16 N735 X-88.594 Y-4.283 

N736 X-88.591 Y-43.088 N737 X-88.578 Y-

43.199 N738 X-88.541 Y-43.305 N739 X-

88.481 Y-43.4 N740 X-88.402 Y-43.479 

N741 X-88.307 Y-43.539 N742 X-88.201 Y-

43.576 N743 X-88.09 Y-43.588 N744 X28.094 

Y-43.508 N745 X28.224 Y-43.491 N746 

X28.344 Y-43.441 N747 X28.448 Y-43.361 

N748 X28.527 Y-43.258 N749 X28.577 Y-

43.137 N750 X28.594 Y-43.008 N751 X28.578 

Y33.1 N752 X28.561 Y33.229 N753 X28.511 

Y33.35 N754 X28.431 Y33.454 N755 X28.328 

Y33.533 N756 X28.207 Y33.583 N757 X28.078 

Y33.6 N758 X-88.098 

N759 X-88.21 Y33.587 

N760 X-88.315 Y33.55 N761 X-88.41 Y33.491 

N762 X-88.489 Y33.412 N763 X-88.549 

Y33.317 N764 X-88.586 Y33.211 N765 X-

88.598 Y33.1 N766 X-88.594 Y-4.283 

N767 X-88.934 Y-4.406 N768 X-89.829 Y-
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4.424 N769 X-95.26 Y-4.143 N770 X-96.155 

Y-4.161 N771 X-96.494 Y-4.284 N772 X-

96.489 Y-54.261 N773 X-96.488 Y-54.273 

N774 X-96.484 Y-54.284 N775 X-96.477 Y-

54.294 N776 X-96.468 Y-54.301 N777 X-

96.457 Y-54.307 N778 X-96.445 Y-54.309 

N779 X-96.433 

N780 X-96.422 Y-54.305 N781 X-96.412 Y-

54.299 N782 X-96.403 Y-54.291 N783 X-

96.184 Y-54.009 N784 X-94.718 Y-52.804 

N785 X-93.114 Y-51.973 N786 X-91.278 Y-

51.49 N787 X30.527 Y-51.406 N788 X32.397 

Y-51.735 N789 X34.11 Y-52.44 N790 X35.632 

Y-53.494 N791 X36.396 Y-54.315 N792 

X36.407 Y-54.324 

N793 X36.419 Y-54.33 N794 X36.433 Y-

54.333 N795 X36.446 

N796 X36.46 Y-54.33 N797 X36.472 Y-54.323 

N798 X36.482 Y-54.314 N799 X36.49 Y-

54.303 N800 X36.495 Y-54.29 N801 X36.496 

Y-54.276 N802 X36.476 Y41.259 N803 

X36.468 Y41.321 N804 X36.444 Y41.379 N805 

X36.405 Y41.429 N806 X36.355 Y41.468 N807 

X36.297 Y41.492 N808 X36.234 Y41.5 N809 

X-96.258 

N810 X-96.311 Y41.494 N811 X-96.362 

Y41.476 N812 X-96.408 Y41.447 N813 X-

96.446 Y41.409 N814 X-96.475 Y41.363 N815 

X-96.493 Y41.312 N816 X-96.499 Y41.259 

N817 X-96.494 Y-4.284 N818 Z10.5 

N819 G00 Z13. 

N820 X-95.667 Y-81.469 N821 Z11.5 

N822 G01 Z8. F200. 

N823 X-95.664 Y-81.463 F500. N824 X-95.66 

Y-81.449 

N825 Y-81.435 

N826 X-95.663 Y-81.422 N827 X-95.669 Y-

81.409 N828 X-95.678 Y-81.398 N829 X-

96.379 Y-80.732 N830 X-96.391 Y-80.724 

N831 X-96.404 Y-80.718 N832 X-96.418 Y-

80.716 N833 X-96.432 Y-80.717 N834 X-

96.445 Y-80.721 N835 X-96.457 Y-80.728 

N836 X-96.467 Y-80.738 N837 X-96.475 Y-

80.75 N838 X-96.479 Y-80.764 N839 X-96.48 

Y-80.778 N840 X-96.458 Y-81.251 N841 X-

96.446 Y-81.316 N842 X-96.419 Y-81.376 

N843 X-96.377 Y-81.428 N844 X-96.324 Y-

81.467 

N845 X-96.262 Y-81.492 N846 X-96.197 Y-

81.5 N847 X-95.719 

N848 X-95.705 Y-81.498 N849 X-95.692 Y-

81.493 N850 X-95.68 Y-81.486 N851 X-95.671 

Y-81.475 N852 X-95.667 Y-81.469 N853 Z10.5 

N854 G00 Z13. 

N855 X-54.322 Y-81.434 N856 Z10.5 

N857 G01 Z8. F200. 

N858 X-54.261 Y-81.5 Z7.996 N859 X-25.726 

Z7. 

N860 X-5.716 F500. N861 X-5.703 Y-81.498 

N862 X-5.691 Y-81.494 N863 X-5.68 Y-81.486 

N864 X-5.671 Y-81.476 N865 X-5.665 Y-

81.465 N866 X-5.662 Y-81.452 N867 Y-81.445 

N868 Y-81.439 

N869 X-5.665 Y-81.426 N870 X-5.671 Y-

81.414 

N871 X-5.68 Y-81.404 N872 X-6.358 Y-80.806 

N873 X-7.412 Y-79.367 N874 X-7.765 Y-

78.606 N875 X-52.206 

N876 X-53.335 Y-80.439 N877 X-54.304 Y-

81.395 N878 X-54.313 Y-81.407 N879 X-

54.319 Y-81.42 N880 X-54.322 Y-81.434 N881 

Y-81.448 

N882 X-54.318 Y-81.462 N883 X-54.311 Y-

81.475 N884 X-54.301 Y-81.485 N885 X-
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54.289 Y-81.493 N886 X-54.276 Y-81.498 

N887 X-54.261 Y-81.5 N888 X-25.726 

N889 Z9.5 N890 G00 Z13. 

N891 X35.691 Y-81.401 N892 Z10.5 

N893 G01 Z7. F200. 

N894 X35.687 Y-81.407 F500. N895 X35.681 

Y-81.42 

N896 X35.678 Y-81.434 

N897 Y-81.448 

N898 X35.682 Y-81.462 N899 X35.689 Y-

81.475 N900 X35.699 Y-81.485 N901 X35.711 

Y-81.493 N902 X35.724 Y-81.498 N903 

X35.739 Y-81.5 N904 X36.258 

N905 X36.311 Y-81.494 N906 X36.362 Y-

81.476 N907 X36.408 Y-81.447 N908 X36.446 

Y-81.409 N909 X36.475 Y-81.363 N910 

X36.493 Y-81.312 N911 X36.499 Y-81.259 

N912 Y-80.753 

N913 X36.497 Y-80.737 N914 X36.491 Y-

80.722 N915 X36.481 Y-80.709 N916 X36.468 

Y-80.699 N917 X36.453 Y-80.693 N918 

X36.437 Y-80.69 N919 X36.42 Y-80.692 N920 

X36.405 Y-80.699 N921 X36.392 Y-80.708 

N922 X35.696 Y-81.395 

N923 X35.691 Y-81.401 N924 Z9.5 

N925 G00 Z13. 

N926 X-22.752 Y-3.834 N927 Z10.5 

N928 G01 Z8. F200. 

N929 X-50.877 Y-3.884 Z7.018 N930 X-51.111 

Y-4.118 Z7.006 N931 X-51.154 Y-4.279 Z7. 

N932 X-51.16 Y-4.335 F500. N933 Y-5.627 

N934 X-51.147 Y-5.738 N935 X-51.11 Y-5.844 

N936 X-51.051 Y-5.939 N937 X-50.971 Y-

6.018 N938 X-50.877 Y-6.078 N939 X-50.771 

Y-6.115 N940 X-50.66 Y-6.127 N941 X-9.348 

Y-6.099 N942 X-9.219 Y-6.082 N943 X-9.098 

Y-6.032 N944 X-8.995 Y-5.952 N945 X-8.915 

Y-5.849 N946 X-8.866 Y-5.728 N947 X-8.849 

Y-5.599 N948 Y-4.334 

N949 X-8.866 Y-4.205 N950 X-8.916 Y-4.084 

N951 X-8.995 Y-3.981 N952 X-9.099 Y-3.901 

N953 X-9.219 Y-3.851 N954 X-9.349 Y-3.834 

N955 X-50.66 

N956 X-50.771 Y-3.847 N957 X-50.877 Y-

3.884 N958 X-50.972 Y-3.944 N959 X-51.051 

Y-4.023 N960 X-51.111 Y-4.118 N961 X-

51.147 Y-4.223 N962 X-51.154 Y-4.279 N963 

X-51.421 Y-4.401 N964 X-52.09 Y-4.418 N965 

X-54.095 Y-4.278 N966 X-56.09 Y-4.138 N967 

X-56.746 Y-4.156 N968 X-56.994 Y-4.279 

N969 Y-11.466 

N970 X-56.981 Y-11.577 N971 X-56.944 Y-

11.683 N972 X-56.885 Y-11.777 N973 X-

56.805 Y-11.857 N974 X-56.71 Y-11.916 

N975 X-56.605 Y-11.953 N976 X-56.493 Y-

11.965 N977 X-3.512 Y-11.929 N978 X-3.383 

Y-11.912 N979 X-3.263 Y-11.862 N980 X-

3.159 Y-11.783 N981 X-3.08 Y-11.679 N982 

X-3.03 Y-11.559 N983 X-3.013 Y-11.429 N984 

X-3.016 Y1.5 N985 X-3.033 Y1.629 N986 X-

3.083 Y1.75 N987 X-3.162 Y1.854 N988 X-

3.266 Y1.933 N989 X-3.386 Y1.983 N990 X-

3.516 Y2. 

N991 X-56.495 

N992 X-56.606 Y1.987 N993 X-56.712 Y1.95 

N994 X-56.807 Y1.891 N995 X-56.886 Y1.812 

N996 X-56.946 Y1.717 N997 X-56.983 Y1.611 

N998 X-56.995 Y1.5 N999 X-56.994 Y-4.279 

N1000 X-57.334 Y-4.403 


