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I. COURSE DESCRIPTION IN ABET FORMAT 

 

II. ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

Program Outcomes Assessed in Course 

Assessment Summary of Class Semester Averages for Outcomes          

End of Semester Course Outcomes Assessment Reports 
 

III. EXAMS  

Summary of Topics covered by Exams   

Original Test Questions & Master Solution/grading scheme used   

(Summary of topics can be a separate page or include on the assignment itself) 

  Above Average  (Graded original work) 

  Average       (Graded original work) 

  Below Average  (Graded original work) 
 

IV. QUIZZES 

Summary of Topics covered by Quiz  

Original Quiz Questions & Master Solution/grading scheme used   

  Above Average  (Graded original work) 

  Average       (Graded original work) 

  Below Average  (Graded original work) 
 

 

V. PROJECTS 

      Summary of Topics Covered by Project 

      Project Problem Statement and Grading Scheme 

   Above Average  (Graded original work) 

  Average       (Graded original work) 

  Below Average  (Graded original work) 

 

[Include any other evaluation used and omit any method above method (Test, Quizzes, 

Homework, Laboratory and Project reports) that was not used] 

 

 

 

 

 

 

 

 

 



Course Description in ABET Format  
 

1. Course number and name: MCEG 3103 MANUFACTURING PROCESSES LAB 

 

2. Credits and contact hours: 1 credit hours; 3 contact hours 

*  Subject Area: Engineering Topics 

3. Instructor’s or course  

coordinator’s name: 

 

Dr. Lai Jiang 

 

4. Text book:  

                  Title: 

 

Fundamentals of Modern Manufacturing: Materials, 

Processes, and Systems  

                   Author: Groover, Mikell P.  

                   Publisher, Year & Edition: John Wiley & Sons Inc., New York, NY. 2016, 6th Edition 

 

  a. Other Supplemental material N/A 

 

5. Specific course information  

 a. Brief description of the content of the 

course (catalog description) 

This lab includes experiments for metal identification, 

machinability of materials, effects of factors on surface 

roughness measurement, material removal rates, and 

cutting tool force analysis. It also includes illustrations of 

casting, forging, rolling, and powder metallurgy. Student 

will be required to design a structure part and perform 

manufacturing operations. 

 b. Prerequisites or  

     Co-requisites 

MCEG 3303, Manufacturing Processes 

 c. ** Indicate whether a required, elective, 

or selected elective (as per definition 

provided) course in the program 

 

Required 

6. a. Specific goals for the course specific 

outcomes of instruction (e.g., The 

student will be able to explain the 

significance of current research about a 

particular topic.)   

 

Students will be able to: 

 

b. Explicitly indicate which of the student outcomes 

listed in Criterion 3 or any other outcomes are 

addressed by the course.  

 

The specific goals for the course specific outcomes listed 

on the left column will address the following student 

learning outcomes: 

 1. Apply knowledge of different skills and 

techniques in the manufacturing of 

engineering products.  

 

Outcome 2 

An ability to apply engineering design to produce 

solutions that meet specified needs with consideration of 

public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factor 

(including use of the techniques, skills, and modern 

engineering tools necessary for engineering practice). 

 2. Manage the knowledge to pursue the 

literature and to consult databases.  

 



 3. Analyze operational procedure required to 

manufacture an engineering part.  

 

 

Outcome 4 

An ability to recognize ethical and professional 

responsibilities in engineering situations and make 

informed judgements, which must consider the impact of 

engineering solutions in global, economic, environmental, 

and societal contexts. 

 

7 Brief list of topics to be covered 

 

Introduction, Safety training                               (3 hours) 

Hammer manufacturing project                          (18 hours) 

CNC milling project                                            (18 hours) 

Additive manufacturing project                           (3 hours) 

 

 
*  For all Engineering programs, indicate subject area from the following: Math, Basic science, Engineering topic or Other 

** Required courses are required of all students in the program, elective courses (often referred to as open or free electives) are 

optional for students, and selected elective courses are those for which students must take one or more courses from a specified 

group 
  



 
II ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

 

 

Program Outcomes Assessed in this course  
 

Outcome 2:    

An ability to apply engineering design to produce solutions that meet specified needs with 

consideration of public health, safety, and welfare, as well as global cultural, social, environmental, 

and economic factor.   
 

Outcome 4:  

An ability to recognize ethical and professional responsibilities in engineering situations and make 

informed judgements, which must consider the impact of engineering solutions in global, economic, 

environmental, and societal contexts.    
   

Assessment Summary of Class Semester Averages for Outcomes 

(Should be provided for Fall 2020 through Fall 2021 Assessment Period) 
 

Outcomes 2 4 

Semester 
Semester Class 

Average (%) 
Semester Class 

Average (%) 

 
Fall 2021 
 

  78.9 

 
Spring 2021 
 

68.0   

 
Fall 2020 
 

  53.1 

Comments 
on Trend of 

Data 
(Improving or 
deteriorating) 

The average for this 

outcome has been above 

70% from the only 

semester in the 

evaluation period. 

 

The low average of this outcome may 
mainly due to the COVID-19 pandemic 
and the online education mode. The 

instructor emphasized the importance of 
technical writing skills and also how the 
project reports’ grades can improve their 
overall grades. The problem was fixed, 
with the performance significantly 
improved in Fall 2021. 
 

*Expected Semester Class Average    = 70% (or as defined by the program) 

                Ideal Semester Class Average           = 75% (or as defined by the program) 
 



 

End of Semester Course Assessment Reports 

   Fall 2021 and Last Three Assessment Periods. 
 

Each summary contains the following Information 
  

1.  Performance Statistics 
• Total number of students in class 

• The class average performance (stated as %) in each course outcome assessed in 

this class and the two previous times course was assessed.  

• The acceptable class average for the class in each outcome area as set by your 

department.  

• Percentage of students who scored below the expected average in each outcome. 
 

2.  Implementation Summary 
• Brief summary of plans implemented during the semester based on last assessment 

report 
 

3.  Perceived Problems 
• Instructor’s critical evaluation of perceived problems that affected students’ 

performance. Realistic problems should be identified throughout the semester and 

summarized in this section of the report. 
 

4.  New Plans for Addressing Problems 
• Instructor’s plans for addressing the perceived problems the next time the class is 

taught. These should be specific enough for another instructor to implement. Most 

of these should be things that, you, the instructor can implement to help students to 

improve. Be creative. 
 

5.  Overall Trend over last three assessment periods 

• Instructors summary of overall performance trend for each outcome measured 

over the last three periods. 
 

6.  Were Expectations Met? 

• Answer YES if the class average was above the expected average and the stated 

percentage of students scored at or above the expected average, else answer NO. 



Table 2.1 END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 

MCEG 3103-P02 MANUFACTURING PROCESSES LABORATORY 

FALL 2021 SEMESTER 

Report Prepared by: Dr. Lai Jiang 

Report Date: Dec. 12, 2021 

 

  
 

 

 

 

Semester 

 

 

 

Analysis 

Type 

 

 

 

Number of 

Students 

Outcome 2 

An ability to apply engineering design to produce solutions that 

meet specified needs with consideration of public health, safety, 

and welfare, as well as global cultural, social, environmental, 

and economic factor.   

Outcome 4 

An ability to recognize ethical and professional responsibilities 

in engineering situations and make informed judgements, 

which must consider the impact of engineering solutions in 

global, economic, environmental, and societal contexts.   

Expected Average Class Average 

% Students 

Above Expected 

Average 

Expected Average Class Average 

% Students 

Above Expected 

Average 

Fall 2021 Direct 14    70 78.9 78.6 

Spring 2021 Direct 13 70 68 46.2    

Fall 2020 Direct 7    70 53.1 45.5 

Implementation 

Summary 

  

1. Instructions and expectations are given for the report 

assignment.  

2. Examples of good reports are shown in class. 

 

 

1. Related project materials were posted on eCourses. 

2. Detailed project requirements were covered in class. 

 

 

Perceived Problems 

 
 

1. The students’ ability in understanding and utilizing the 

knowledge learned in class needs to be improved.       

2. Some students can come up with a good design idea or 

topic, but cannot program those in a clear and logical 

manner.      
 

 

 

1. Students had problems with the typical essay formats. 

2. Students had problems with citation formats. 

 

Plans for 

Addressing 

Problems 

 
 

1. Further enforce class attendances and make sure more students 

can practice with example problems. 

2. Give students more design examples so they could refer to a 

good one and then proceed with their own design. 

 
 

Getting the students started early and provide feedback along 

the way.  
 

 

Overall Trend over 

Periods 

  

Class average is below the expected average. Overall 

expectation was not met in outcome - 2. 

 

There was a huge improvmenet in the students’ performance 

comparing to the evaluation results from Fall 2020.   

 

 

Were Expectations 

Met? 

Average ≥70%? 

and ≥70% 

students above 

avg.? 

NO YES 

 



 

 

 

 

 

MANUFACTURING PROCESSES LAB 

Fall 2021 

 

        

Title of Assignment: Midterm Exam 

 

TOPICS COVERED IN MIDTERM EXAM 

 

 The Midterm Exam covered the following topics: 

 

1. Use of a micrometer 

2. Use of a Vernier caliper 

3. Safety rules of operating machines 

4. Understanding threads specifications 
5. Knowledge of lathe structure and operations 
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MANUFACTURING PROCESSES LABORATORY 

FALL 2021 

 

 

        

 

Title of Assignment: Lab Safety Quiz 

 

TOPICS COVERED 

 

  

 

General lab safety 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



General Shop Safety Solution 

MCEG 3103 Manufacturing Processes Lab 

 

This is a mandatory safety examination taken after the required Safety Lecture provided with 

general safety shop demonstration. All students are required to pass this examination 100% before 

the student is allowed to attend the subject class. Students who fail the examination have the chance 

to re-take the test after one week with the additional study of the safety literature.  

 

1. Why is it important to keep machine tool that you are using clean? 

For safety considerations.  

2. Why is it important to know where the fire extinguishers are kept and how to use them? 

Use it in case of a fire. 

3. Where should you place the oily rags? 

To the designated place (Oily Waste Can). 

4. Why should you avoid throwing things in the shop? 

People may get hurt and the equipment may be damaged.  

5. When should you wear safety glasses? 

All the time in the shop. 

6. To whom should you report an accident in the shop? 

lab technician/instructor. 

7. Where should you place tools when you are done using them? 

Back to the proper place. 

8. Why must you always use a hand file with a handle? 

To protect your hands.  

9. When should you clean a machine that you need to or have used? 

Before and after using it. 

10. When operating a machine, what should you do with sleeves, neckties, jewelry, or loose 

clothing? 

Put away or secure them.  

11. How must chips and shavings be removed from all metal working machines? 

Use a brush. 

12. Can chips be removed when the machine is running? 

Never. 

13. Who should inspect all special machine setups? 

lab technician/instructor. 

14. What should you do if you think your machine is not operating properly? 



Stop the machine immediately and report to lab technician/instructor. 

15. Why it is important to keep the floor around a machine clear of scraps, chips, etc.? 

So that people will not get hurt. 

16. Are you permitted to operate a machine if the lab technician or instructor is not present? 

No. 

17. When is the best time to take measurements on the part that you are machining? 

Before and after machining (when the machine tool is off).  

18. Is there any reason to ever turn on a machine in the shop just to see what it will do? 

No. 

19. What must be done about wrenches and other hand tools before you turn on the power of 

any machine? 

Put away those tools in a proper place. 

20. In machining operations, what is the sequence of events that one must always follow? 

Safety training, demonstration, self-practice.  

 

 

I have read and understood all the safety rules concerning general shop safety.  I also 

understand the consequences of not following the safety rules. 

 

Print Name _______Solu.______________    Lab Section No. ___________________________ 

 

Signature    _________________________     Date __________________________________ 
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MANUFACTURING PROCESSES LAB 

Fall 2021 

 

        

 

Title of Assignment: Quiz 1 

 

 

TOPICS COVERED 

  

1. Caliper reading 

2. Micrometer reading 

 

 

 

 

 

  



Quiz 1: Reading Measuring Tools 
 

 

Student Name: ______Solu.____________        Section Number: _____P02____________ 

 

Read each of the following measurements to the closest discrimination possible (22 pts) 
 

Dial Caliper: 

 

1. ____1.376________________ 
 

 
 

2. ____0.725______________ 
 

 
 

 



 

3. _____0.273_______________ 
 

 
 

4. _____3.471 or 3.472_______________ 
 

 
 

 

 

 

 

 

 



Micrometer:  

1. ______0.201____________________ 
 

 
 

2.  ____0.255________________ 
 

 

 

 

 

 



3. ____0.357_________________ 
 

 
 

 

4. _____0.512________________ 
 

 
 

 

 

 

 



Vernier Micrometer: 

 

1. ____0.3274_______________ 
       

 

 

 

 

 

 

 

 
 

 

 

 

2. _____0.2363_______________ 
 

 

 

 

 

 

 

 

 

 

 
 

 

3. _____0.4066______________ 
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MANUFACTURING PROCESSES LABORATORY 

FALL 2021 

 

 

        

 

Title of Assignment: Quiz 2 

 

 

TOPICS COVERED 

 

1. Lathe structure 

2. Lathe safety 

 

 
 

 

 

 

 

 

 

 

 



Quiz 2: Lathe Safety and Structure 
 
 

Print Name _______Solu._______________    Lab Section _________P02_______________   

 

 

1. Can two students operate a lathe at the same time?  

 

No. 

 

2. Can you wear jewelry, a watch, earrings, wrist rings, necklaces, or hoodies when operating a 

lathe?  

 

No. 

3. When cleaning the lathe, can you use compressed air to assure that all sharp chips are cleaned 

away from the machine?  

No.  

 

4. If you feel something is wrong during the operations, such as sudden loud noise and big shaft 

vibration, what should you do? 

 

Stop the machine and inform the lab techninian/instructor.  

 

 

 

5. The most common reason(s) of hand injuries is (are) ___C, D_______. 

A. Not knowing what may happen when the lathe is turned on.  

B. The lathe is rotating at a speed that is too low. 

C. Hands contacting sharp tools or workpieces. 

D. Cleaning the cut chips using bare hands.  

 

6. Before turning on the lathe, what should you check first?  

 

Whether there are any hand tools on the lathe, and whether the workpart and cutting tool are 

tightly fixed.  

 

 

7. Are you allowed to take measurement when the spindle of the lathe is spinning?  

 

No.  

 

 

8. When can you change the spindle speed or feed speed?  

 

When the machine is off. 

 



9. Label the following parts on the lathe shown below. (10 pts) 

 Spindle (collet chuck) 

 Tailstock 

 Toolholder 

 Spindle speed change handle 

 Crossfeed handle 

   Longitudinal feed handle 

   Automatic feed handle 

 Emergency-stop 

 Start switch 

 Foot brake 

 

 
 

 
 

 

 

 

 

 

 
 

 

Emergency stop 

Spindle speed 

change handle 

Spindle Toolholder Tailstock 

Start switch Automatic 

feed handle 
Crossfeed 

handle 

Longitudinal 

feed handle 

Foot brake 
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MANUFACTURING PROCESSES LABORATORY 

FALL 2021 

 

 

        

 

Title of Assignment: Quiz 3 

 

 

TOPICS COVERED 

  

1. Drill bit sizes for drilling  

2. Milling machine structure 

 

 

 
 

 



Quiz 3 
 

Student Name: Solution             Section: P02 

1. Write the Major OD and select the Drill Bit Size for the following female threads. (12 pts) 

Item Female Threads Major OD (in) Material Drill Bit Size (in) 

1 ¼-28-UNF-2B ¼ or 0.25 Stainless Steel 1 or 0.2280 

2 7/16-14-UNC-2B 7/16 or 0.4375 Plastics U or 0.3680 

2. What is an undercut? What is the purpose of using undercuts in turning operations? (10 pts) 

An undercut is a special type of recessed surface in manufacturing. In turning it refers to a recess 

in a diameter. 

1) to provide clearance for the cutting tool, and also referred to as thread relief 

2) used on shafts that have diameter changes so that a mating part can seat against the 

shoulder 

 

3. Specify the function of the following components of a milling machine, shown in the following 

picture. (8 pts) 

1. On/off switch: For turning the spindle ON or OFF, 

and for changing the direction of spindle rotation. 

 

2. Brake: For a manually quick stop of the rotating 

spindle right after it is turned off. 

 

3. Speed knob: For adjusting the spindle rotation 

speed (in RPM). 

 

4. Vice: For clamping workpieces onto the work table. 

 

5. Quill handle: For moving the cutting tool up or 

down in the Z-axis direction 

 

6. X-axis handle: For moving the work table in the X+ 

or X- direction (left or right).  

 

7. Y-axis handle: For moving the work table in the Y+ 

or Y- direction (front or back). 

 

8. Z-axis handle: For moving the work table in the Z+ or Z- direction (up or down). 
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MANUFACTURING PROCESSES LABORATORY 

FALL 2021 

 

 

        

 

Title of Assignment: Quiz 4 

 

 

TOPICS COVERED 

  

 

1. Reading of measurement devices  

2. Tool on lathe 

 

 
 

 

 



Quiz 4 
 

Print Name: ________ Solution__________         Section No.: _______P02_______________ 

 

1. Write down the readings of the following two micrometers, ignoring the Vernier. (6 pts) 

 

(1)   _____0.327 or 0.328______                              (2) _______0.406 or 0.407_____________ 

 

                    

2. Write down the readings of the following two calipers. (6 pts) 

 

(1)   ____3.471 or 3.472__________                          (2) _____0.725_____________________ 

 

           
 

3. What is the function of a "center drill bit"?  (8 pts) 

Center drilling is to drill a pilot hole that will act as the center of rotation for possible following 

operations. It is typically performed using a drill with a special shape, known as a center drill bit. 
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MANUFACTURING PROCESSES LABORATORY 

FALL 2021 

 

 

PROJECT REPORT # 1 

 

MANUFACTURE OF A HAMMER 

 

 

TOPICS COVERED IN PROJRCT 

1. Learn to understand and create engineering drawings. 

2. Learn to take precise measurements. 

3. Provide hands on experiences on operating milling machine and lathe 

following instructions and safety guidelines. 

4. Strengthen summarizing and writing skills. 

5. Assess awareness of the impact of engineering solutions in a global and 

societal context. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Print Name: _____________________        Lab Section #: __P02__       Grade: __________________ 

Manufacture of A Plastic Hammer (To be completed individually) 

Report Due: Nov. 4, 2021  

 

PROJECT DETAILS 

A plastic hammer was manufactured using the machining equipment in the manufacturing lab in 

this project. It is composed of three components: hammerhead, handle, and shaft. This project 

involves 3D CAD models, engineering drawings, manufacturing process descriptions, and the 

handmade hammer prototype.   

 

REPORT REQUIREMENTS 

All details of this project should be included in this final report, which should contain the following 

contents: 

1) Use this page as the cover page of your report with your name and the section number.   

2) A project summary and a brief description of what you have learned from this project. 

3) Screenshots of the 3D CAD model, the engineering drawing of the hammerhead, and its 

detailed manufacturing procedures. 

4) Screenshots of the 3D CAD model, the engineering drawing of the hammer shaft, and its 

detailed manufacturing procedures. 

5) Screenshots of the 3D CAD model, the engineering drawing of the hammer handle, and its 

detailed manufacturing procedures. 

6) Screenshots of the 3D CAD model, the engineering drawing of the hammer assembly, and 

the photo of the plastic hammer made in the lab. 

Note that the report should be prepared using a Word document and should be clear and readable. 

The engineering drawings should be prepared using any CAD software.  

 

SUBMISSION OF THE HAMMER PROJECT 

Submit a hard copy of the report to your instructor, and a soft copy on eCourses in Word format 

under the link: Hammer Project Final Report Submission.  

 

GRADING OF HAMMER PROJECT 

The grade of the final project is composed of the following: 

1) Cover page (5%) 

2) Project summary (10%) 

3) Engineering drawings (40%) 

4) Detailed manufacturing procedures (30%) 

5) Photo of the hammer (5%) 

6) eCourses submission of the final report (10%) 
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PROJECT REPORT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

MANUFACTURING PROCESSES LABORATORY 

FALL 2021 

 

 

PROJECT REPORT # 2 

 

 

CNC MILLING PROJECT 

 

TOPICS COVERED IN PROJRCT 

1. Learn to take precise measurements. 

2. Learn to understand and create CNC program  

3. Provide hands on experiences on operating CNC machine following 

instructions and safety guidelines 

4. Strengthen summarizing and writing skills. 

5. Assess awareness of the impact of engineering solutions in a global and 

societal context. 

 

 

 
 

 

 

  



 

Print Name: _____________________        Lab Section #: _______       Grade: __________________ 

CNC Milling Project (To be completed individually) 

Report Due: Nov 23th, 2021 by 5 pm  

PROJECT DETAILS 

Use the CNC technology to engrave your name initials on a wooden plate using the HAAS 

CNC milling machine in the manufacturing lab. The procedures are summarized as follows:  

1) Design your name initials on a piece of engineering paper with grids; 

2) Mark the machining sequence of all critical points and their coordinates of your design; 

3) Write an NC program that can engrave your name initials based on the coordinates of critical 

points you found; 

4) Import your program to the CNC milling machine and perform the machining. 

One example is shown here:  

O K
x

y

Wood plate

 

REPORT REQUIREMENTS 

Your final report should be a Word file and contains the following topics: 

1. Use this handout as the cover page of your report with your name and section number (5%).   

2. A project summary of at least 500 words, in which the following contents must be discussed 

based on this project (20%): 

• Your recognition of ethical and professional responsibilities in engineering situations 

involving global, and societal contexts 

• Your increased ability in making informed judgments on ethical and professional 

responsibilities in engineering while considering the impact of engineering solutions in 

global, economic, environmental, and societal contexts 

3. The design of your name initials on the original engineering paper, with machining sequence 

numbers and coordinates for all critical points (20%).  

4. The NC codes you wrote with a description of the function of each line of codes (20%). 

5. A photo of your manufactured name initials plate (5%). 

6. Describe the detailed operating procedures in using the CNC milling machine to make your 

name initials plate. You should specify the following topics: hand operations to load the work 

part, turn on the CNC machine, change the tool, set up the coordinate system, import the 

program, simulate and debug the program, dry runs, and finally engrave the wood plate, etc. 

(20%)  

7. Submit a hard copy to your instructor and upload the soft copy to Taskstream (Outcome 

– 4) (10%) 
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