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{Mechanical Design)

Experimental syllabus of the course

1. Basic Course Information

Class types

olndependently set up experiments in class AExperiments in

class

12




7048211 credits | 4 | Contact| 64 | Experimental | 16
Course code

hours hours

Course name | Mechanical Design

Course Title | Mechanical Design

Applicable to | Mechanical design / manufacturing and automation

professional

(7033401) Engineering Drawing I (1), ( 7033402 ) Engineering
Apcourses | Drawing I (2). (7049611) Mechanical Principle

Department of | Department of Mechanics, School of Mechanical and Material

course Engineering

2. Nature and task of experiment

Mechanical design is a compulsory basic course for students majoring in
mechanical design, manufacturing and automation. The experiment belongs to the

course experiment of mechanical design.

Through the study of this experimental course, students can deepen their
understanding of relevant theoretical knowledge, master experimental skills, cultivate
experimental research ability, and cultivate students' mechanical innovation ability

through design and comprehensive experiments.

3. Assignment of experimental teaching content and class hours

Contact
No. Name Type
hour
Comprehensive
1 Experiment 1: Bolt group connection experiment 2
experiment
Comprehensive
2 Experiment 2: Belt drive experiment 2
experiment
Experiment 3: Gear transmission efficiency Comprehensive
3 2
experiment experiment
Experiment 4: Hydrodynamic bearing Comprehensive
4 2
experiment experiment
Experiment 5: Shafting structure design
5 4 Design experiment
experiment

13




Experiment 6: Comprehensive design experiment Comprehensive

experiment

4. Purpose and requirements of the experiment

Experiment 1: Bolt group connection experiment

1) Understand the structure and working principle of the experiment platform
and learn the method of measuring bolt stress with strain measuring and processing
instrument.

2) Master the stress distribution of each bolt in the bolt group connection under
the action of overturning torque, and draw the measured bolt stress distribution

diagram.
Experiment 2: Belt drive experiment

1) Understand the structural principle of belt drive experiment platform and the

test method of torque and speed.

2) Master the phenomenon of elastic sliding and slipping in belt transmission and

its relationship with bearing capacity.

Experiment 3: Gear transmission efficiency experiment

1) Understand the basic principle, structure and advantages of closed power flow
gear experiment platform.

2) Master the test method of gear transmission efficiency and deepen the
understanding of gear transmission efficiency.

Experiment 4: Hydrodynamic bearing experiment

1) Understand the structure and working principle of the test-bed, further
understand the formation process and phenomenon of dynamic pressure oil film of
sliding bearing through experiments, and deepen the understanding of dynamic
pressure principle.

2) Learn the measurement method of oil film pressure distribution of
hydrodynamic bearing, draw the radial and axial distribution diagram of oil film
pressure, and verify the theoretical distribution curve.

3) Master the measurement method of friction characteristic curve of
hydrodynamic bearing, draw F-N curve, and deepen the understanding of the
relationship between lubrication state and various parameters.

Experiment 5: Shafting structure design experiment
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1) Understand the shafting structure and its design, and understand the structural
shape, function, process requirements and assembly relationship of the shaft and its
parts.

2) Study positioning and fixing method of parts on shatft.

3) Master the design method of shafting structure and bearing combination
design of shaft.

4) Understand the type, arrangement, installation and adjustment methods of

bearings, as well as lubrication and sealing methods.
Experiment 6: Comprehensive design experiment

1) Cultivate college students' engineering practice ability, innovation

consciousness and teamwork ability.

2) Combined with the topics of each national college students’ mechanical
innovation design competition, after certain research and preparation, complete the

overall scheme design of the mechanical device.

3) Master the basic theoretical knowledge and design methods of mechanical
design and comprehensive design, and improve students' ability to comprehensively

use various knowledge and solve practical problems.

5. The relation and division of labor between experimental teaching and other

related courses

The prerequisite courses of this experiment are Engineering Drawing and
Mechanical Principle, and lay a foundation for the follow-up study of graduation

design and other courses.
6. Experimental teaching design and teaching organization

Comprehensive experiment: students are required to preview before the
experiment, understand the working principle, operating procedures and methods of
the experimental equipment, and clarify the purpose of the experiment. In class,
teachers explain the experimental equipment and working principle clearly through

PPT, video, etc.

Design experiment: students should prepare for the experiment first, formulate
the experimental scheme and agree on the experimental time. After designing the

shafting assembly sketch, the teacher explains the shafting structure design in the
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experimental class, and the students conduct the experiment in groups.

7. Experimental teaching materials, experimental instruction books and teaching

reference materials

Textbook: Edited by Pu Lianggui, Chen Guoding and Wu Liyan, Mechanical
Design, Ninth Edition, Higher Education Press, May 2013.

Experimental instruction: mechanical design experimental instruction, self
compiled.

Teaching reference: Robert L. Norton; Edited by Robert Norton; Translated by
Huang Ping et al., Mechanical Design, Fifth Edition, China Machine Press, June
2016.

8. Experimental assessment methods and evaluation standards

The examination results of experimental courses are calculated on a five point
system, in which the mastery of experimental principles and operating skills is 50%
and the quality of experimental reports is 50%.

The experiment belongs to the course of mechanical design, and the

experimental score accounts for 10% of the total score of the course.

Program writer: Zhao Yuxia
Program reviewer: Tan Xiaolan
Department leader: Liu Dong
Head of the school: Liu Dong

Date of revision: Jan.,2022
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