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Course Title: Engineering Drawing | (2)
Course code: 7033402

credits: 2

contact hours: 32

major: Mechanical design, manufacturing and automation
Engineering Drawing I (2)
The syllabus

1. Course nature and tasks

This course for undergraduate four—-year mechanical design and manufacturing
and its automation is an important professional required course of engineering
drawing I (1) the follow—up courses, its main task is to further study mechanical
drawing standards and the relevant provisions of the state, to master the complex
part drawing to draw and read, the more complex assembly body assembly drawing
and read, cultivating technology practice consciousness, Cultivate the ability
to work independently with serious attitude and rigorous style, which is an
important foundation for students to further study the follow—up basic
professional courses and specialized courses.At the same time, this course
cultivates students’ scientific spirit of pursuing truth, seeking truth from
facts, daring to explore and lifelong learning ability, which lays a good
foundation for their future work in mechanical design and manufacturing,
improving the level of China’ s equipment manufacturing industry, and cultivating

qualified high—quality talents for socialist cause construction in the new era.
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2. Teaching objectives and approaches

Table 1 Course teaching objectives and supporting graduation requirements index points

The
serial The teaching goal Supporting graduation requirement index points
number
Objective 1: to further consolidate the basic
knowledge of cartography.lLearn and master
Indicator Point 1.2: Master basic engineering
basic knowledge of standard parts and common
knowledge, combined with mathematics and natural
parts, part drawings and assembly drawings,
1 science knowledge, able to apply it to the analysis
and be able to read and draw drawings of
and synthesis of mechanical engineering problem
complex parts and assemblies (more than 20
solutions.
parts) by using drawing expression methods
such as view and section view.
Indicator Point 5. 3: Able to reasonably develop and
select modern tools such as engineering software
Objective 2: Be able to skillfully draw and print
and computer programming language, correctly
2 complex parts and assembly drawings using a
simulate and predict complex mechanical
common tool.
engineering problems, and analyze  their
limitations.
Indicator Point 1.2: Master basic engineering
knowledge, combined with mathematics and natural
science knowledge, able to apply it to the analysis
Objective 3: Develop the ability to analyze | and synthesis of mechanical engineering problem
problems independently and develop a rigorous | solutions.
work attitude.Cultivate students’ ability to | Indicator Point 5.3: Able to reasonably develop and
analyze problems independently, solve | select modern tools such as engineering software
3 problems and work cooperatively, cultivate | and computer programming language, correctly
serious and responsible working attitude and | simulate and predict complex  mechanical
rigorous and meticulous working style, and | engineering problems, and analyze their
enhance the awareness of engineering | limitations.
standardization. Indicator point 8.3: Understand the professional
nature and social responsibilities of mechanical
engineers, and be able to fulfill responsibilities
in mechanical engineering practice activities.
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Table 2 Ways to achieve the graduation requirement index points supported by the course

Supported by support | Teaching
graduation The Objectives
. _ . A way to
requirements intensity of the
Index point of course
Classroom teaching: focus, clear thinking, interaction
between teachers and students, practice while
speaking, timely grasp the learning situation of
students.
Case discussion: discuss the best expression scheme of
complex parts drawing and assembly drawing in
groups, and further deepen students’
understanding and mastery of national drawing
Punctuation 1.2:

standards and industry practices through mutual
Master basic

explanation and questioning among groups
engineering

Manual drawing: for parts drawing, assembly drawing and

knowledge, combined
other content, select typical cases for manual
with mathematics and
Course drawing practice, help students to deepen their
natural science
teaching understanding and mastery of the content in the
knowledge, able to H
Objectives application.
apply it to the
1, 3 Classroom test: in the form of test papers, test the
analysis and
understanding and mastery of standard parts,
synthesis of
tolerances, coordination, surface structure,
mechanical
prescribed drawing method, look up tables, etc.,
engineering problem
according to the answers, check and fill the gaps,
solutions.
improve teaching.

Homework: every time after class to consolidate the learning
content of homework homework, all batch and
change, before the next class, first use PPT to
explain the problems in the last homework and the
correct solution. During and after class, students
can solve the personality problems for further
consolidation of learning

Indicator Point 5. 3: Classroom teaching: highlight and clearly explain the main
Course
Able to reasonably ideas and methods of drawing using software
teaching
develop and select H tools.
Objectives
modern tools such as Video learning: for how to call various standard parts, draw
2 and 3

engineering

more complex parts drawing, assembly drawing
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software and
computer
programming
language, correctly
simulate and predict

complex mechanical

engineering
problems, and
analyze their
limitations.

process, methods and various skills in the
software, teachers have made videos for students
to repeatedly review and learn.

Computer in class: on the basis of classroom teaching and
video learning, complete the drawing of various
standard parts, more complex parts drawing and
assembly drawing, master the method of drawing
correctly, and give personalized guidance
according to students’ questions

Homework: Draw at least 3 parts drawings of complex typical
parts and 2 sets of complete assembly drawings
with software tools, master software operation

skills and consolidate basic drawing knowledge.

Indicator point 8. 3:
Understand the
professional nature
and social
responsibilities of
mechanical
engineers, and be
able to fulfill
responsibilities in
mechanical
engineering
practice

activities.

Course
teaching
Objective
3

Classroom teaching: in classroom teaching, emphasize the
concrete performance and significance of
national standards in engineering drawings

Manual and computer drawing: through manual and computer
drawing, deeply understand the specific
performance of national standards and
regulations in drawing, understand  the
importance of complying with professional norms,
and develop a sense of responsibility

Homework: after each part of the content is explained,
homework should be left to consolidate the
learning content, consolidate the knowledge of
all kinds of drafting gb, complete revision,

timely feedback.

3.Basic contents and requirements of teaching

Table 3 Teaching content and requirements

No. The teaching content

Correspo
Cont nding

Teaching requirements act | teaching
hour | objectiv

es
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Correspo

Cont nding
No. The teaching content Teaching requirements act | teaching
hour | objectiv
es
Master: marking methods of surface roughness,
limit and fit, geometric tolerance
and other technical requirements;The
drawing method of typical
parts;Methods and steps of reading
1 Parts Drawing (II) and drawing parts drawings;Part
1.1 Technical requirements of mapping method
parts
1.2 Methods and steps of the Classroom exercises: practice the marking and
part drawing method look—up method of surface structure,
1 1.3 Methods and steps for limit and fit tolerance. Problem sets: 6 1, 3
drawing part drawings
1.4 Legend analysis of typical P50-1 (1), P50-2 (1), P51-1, P51-3
parts Homework : consolidation of surface
1.5 Parts mapping structure, limit and fit, tolerance,
etc. Table 1lookup and marking
methods. P50-1 (2), P50-2 (2), P51-2,
P51-4, according to the known view,
understand the structure of parts,
and complement other views P52-1 and
2
Hand-drawn sketch: assign the bearing model,
map the internal and external
2. Draw part drawing manually .
structure shapes of the bearing Hand
2.1 Mapping support parts
) 2.2 Drawing parts parts, and draw complete, accurate | draw 1, 3
and clear sketches. 1
Hand-drawn white drawing: hand-drawn white
drawing of parts: P53, P55
SolidWorks parts drawing Understanding :SolidWorks view layout
3.1 Drawing methods of various . .
options meaning. C
3 sectional views ompu 1 9 3
3.2 Part drawing method Master the use of common options such as| ter 4 T

multi-section plane section view and

disconnected section view;Master the
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No.

The teaching content

Teaching requirements

Cont

act

hour

Correspo
nding
teaching
objectiv

es

marking methods of basic dimensions,
dimensional tolerances and geometric
tolerances in various forms:Master
the modification method of file
attributes;Master the correct

drawing method of parts drawing

Classroom practice: step by step to practice
the content explained by the teacher
in class, carry out practical
operation, each group study together,
after all the members of each group
successfully complete the operation,
the whole group enters the next link
operation.

Homework: machine drawing commonly used shaft
parts, disk cover parts of the
parts. P52-1, P52-2

Video learning: self-study the expression of
standard parts in self-made videos

after class

4 Standard parts and common

parts

4.1
4.2
4.3
4.4
4.5
4.6

Threaded Fasteners
key

pin

Rolling bearing
the spring

the gear

Understanding: the difference between

standard parts and common parts

Master: types and uses of threaded fasteners,
drawing and marking methods;Drawing
of threaded fastener
connection;Standard inquiry method
for threaded fasteners;Marking
method and specified drawing method
for keys, pins, bearings, springs and
gears.

Homework: Drawing two views of threaded

fasteners, drawing views of threaded
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No.

The teaching content

Teaching requirements

Cont

act

hour

Correspo
nding
teaching
objectiv

es

fasteners connection: Workbook
P57-2, P58-1, drawing and marking
methods of keys, pins, bearings and

gears: P60-1, P61-1-2.

5 SolidWorks standard parts
expression

5.1 Thread Expression

5.2 Gear Expression

5.3 Bearing Expression

Understand: SolidWorks design library
meaning and basic use methods

Master: SolidWorks call method of thread
fastener, thread adding method,
thread connection view generation and
processing method;SolidWorks key
pin call method;On the bearing, gear
call method and compression
characteristics and according to the
national standard drawing
method;Expression of gear meshing.

Classroom practice: step by step to practice
the content explained by the teacher
in class, carry out practical
operation, each group study together,
after all the members of each group
successfully complete the operation,
the whole group enters the next link
operation.

Homework: review the operations in class and
practice the relevant content
independently from the teacher’s
guidance

Video learning: self-study the expression of
standard parts in self-made videos

after class

Compu
ter 2

1,2,3

6 assembly drawing

6.1 Contents of assembly

Understanding: common assembly structure and

its rationality;
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Correspo

Cont nding
No. The teaching content Teaching requirements act | teaching
hour | objectiv
es
drawing Master: assembly drawing content, common
6.2 Standard  drawing and expression method and view selection,
special drawing of
. dimension marking, part serial number
assembly drawing
6.3 Dimensioning, part number, and detail column arrangement method
detail list and technical of more complex assembly;The method
requirements of assembly . )
. of drawing assembly drawings;Method
drawing
6.4 Rationality of fit size and of reading assembly drawing and
assembly structure drawing parts drawing
6.5 Methods and steps for
drawing assembly drawings Class exercise: practice the drawing and
6. 6 Methods and steps of viewing marking method of assembly drawing of
assembly drawing shaft and gear key connection. Problem
6.7 Disassemble and draw part
drawing from assembly set: P63
drawing
Hand-painted white map:
Assembly drawing practice . .
3. Draw assembly drawings of jacks. P66
7.1 Manually drawing assembly
. Hand
d . 4. Tear down the painting car valve cover
rawings
7 . . . draw 1, 3
7.2 Part drawing is small head fixture assembly diagram clip A
disassembled from assembly specific
drawing )
Part drawing. P74
Understanding: assembly drawing creation
steps and commands.
Master: View creation;Dimension marking and
tolerance matching;Adding and
8. SolidWorks assembly drawing editing methods of common notes such
8.1 Assembly Drawing Creation as parts serial number and
of a set of views
I . i list;Correct drawing method for Compu 1. 2.3
8.2 Adding methods of various ter 2 >

annotations

assembly drawing

Classroom practice: step by step to practice
the content explained by the teacher
in class, carry out practical

operation, each group study together,

after all the members of each group
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Correspo
Cont nding

No. The teaching content Teaching requirements act | teaching
hour | objectiv

es

successfully complete the operation,
the whole group enters the next link
operation.
Homework: machine drawing machine vise
assembly drawing. P67
Video learning: self-study the
expression of standard parts in

self-made videos after class

4, Teaching methods

Explore and improve teaching methods, advocate heuristic, discussion, case
teaching, highlighting the training of students’ engineering application
ability and national standard awareness. The specific teaching methods are as
follows:

1) Basic knowledge is mainly taught in class, and software operation is
supplemented by self-made videos. For basic knowledge, multimedia teaching is
adopted in classroom teaching, and discussion teaching is carried out based on
practical cases in production. In software learning, students are required to
first self-study and make videos after class, be familiar with various commands
and interface operations, and follow the teacher step by step in class to master
the taught content.

2) Group practice in class.At the same time, arrange classroom exercises
for the core knowledge points. The group will discuss the content of the exercise,
which will help to further discover the problem and deepen the understanding. In

the software practice, group members remind each other, help each other and coach
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each other. After all members have completed a section of operation, the teacher
will explain the follow—up content.Group members help each other to speed up
class progress and improve class efficiency.

3) Homework. After each class, homework will be assigned, mainly based on
exercises in the corresponding exercise book of the textbook, and all changes
will be made. Before next class, the problems in the last homework will be
explained first, and the correct answers will be given for students to further
consult and study.

4) Hand-draw white drawings. In the learning part of axonometric drawing,
basic assemblies are selected to practice the manual drawing of white drawing
to help students master the method of using isoaxonometric drawing to express
parts. In the learning part of part drawing and assembly drawing, typical parts
and assemblies are selected for manual white drawing practice, and part drawing
is disassembled by assembly drawing. This kind of practice is comprehensive to
some extent. It helps students master the basic knowledge of drawing and practice
the national standards in the details of drawing, cultivates students’ serious
and responsible working attitude and rigorous and meticulous working style, and
helps them form the habit of consciously abiding by the relevant national
standards and regulations of drawing.

5) Computer drawing. In the learning links of parts drawing and assembly
drawing, students are required to teach themselves the teaching videos of
software operation after class, and at the same time arrange for personalized
instruction on the computer for many times in class. In this part, students will
be required to cooperate within the group to complete the creation of
three—dimensional entities of multiple parts in the assembly and share them with
other members to create the assembly and draw the assembly drawing. In this part,
students work together to complete the creation of complex assembly and draw
assembly drawings by themselves, which cultivates their ability to solve complex

engineering problems.
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5. Teaching materials and reference books

The teaching material:

3) Engineering Graphics Department, Dalian University of Technology,
Mechanical Drawing (7th edition), Higher Education Press, 2016

4) FEngineering Graphics Teaching and Research Section, Dalian University of
Technology, Mechanical Drawing Problem Sets (6th edition), Higher Education
Press, 2018

Reference:
He Mingxin, Qian Keqiang, Mechanical Drawing (6th edition), Higher Education

Press, 2010
Qian Keqgiang, Mechanical Drawing Problem Sets (4th edition), Higher

Education Press, 2016

6. Student achievement evaluation method

The main purpose of this course is to examine the achievement of students’
ability training goals, and the important content is to check students’ mastery
and application of various knowledge points. The final exam score accounts for
30% of the total score of the ability goal achievement evaluation and assessment,
and the usual examination (including the usual hand-drawn exercise book and white
drawing, machine drawing homework) accounts for 70%.

Specific requirements are as follows:

1) Course grading type: 100-point system.

2) Assessment method: Close the class, focusing on knowledge application
ability.

3) Course grade evaluation: The usual grade (hand-drawn problem set, white
drawing and machine drawing) will account for 70% of the total grade, and the

final exam will account for 30% of the total grade.
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Table 4 Evaluation matrix of course teaching objectives

Assessment/ Correspondi
Scores of evaluation score Assessment/evaluation details ng course
process objectives
Review, understand and master the
Hand job 30 knowledge points of each lesson by drawing 13
exercise books and white drawings by hand.
grades
Test students’ ability to create
70%
Machine complex assembly, part drawing of complex
40 2, 3,
paint job parts and assembly drawing of complex
assembly through computer drawing
The test questions mainly focus on
Final
The final drawing, and test students’ ability to read
exam
exam 30 and draw pictures, as well as their 13
paper
30% understanding of drawing standards and
score
basic concepts.
Table 5 Evaluation standard of engineering Drawing I-2
Further consolidate the basic knowledge of cartography.Learn and master basic
teachjng knowledge of standard parts and common parts, part drawings and assembly drawings,
Goal 1 and be able to read and draw drawings of complex parts and assemblies (more than 20
parts) by using drawing expression methods such as view and section view.
Able to grasp the related national standards, to master the correct
standard parts drawing, master the engineering drawing dimensioning and
Evaluation
technical requirements (1imit, cooperate, geometric tolerance and surface
of
structure, etc.) of the relevant basic knowledge and labeling method,
points 90-100.
query methods to various kinds of national standard, clearly and concisely
mark
express complex parts and assembly, and can implement the relevant
quasi
national standards in the process of drawing
Hand-painted exercise books and white diagram expression scheme is
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reasonable, the size and the technical requirements of the numerical query
is correct, marking in line with the national standards, neat handwriting,
drawing clean and tidy, basic concepts and related knowledge understanding

is correct.

75-89.

Able to grasp the related national standards, to master the correct
standard parts drawing, master the engineering drawing dimensioning and
technical requirements (1imit, cooperate, geometric tolerance and surface
structure, etc.) of the relevant basic knowledge and labeling method,
query to various kinds of national standard method, can more clearly and
concisely express complex parts and assembly, And can carry out commonly
used national standards in the drawing process.

Hand-painted exercise books and white drawing expression scheme are
basically correct, individual size and technical requirements of the
numerical query or labeling do not meet the national standards

handwriting is neat, drawing surface is clean and tidy, basic concepts

and related knowledge understanding has a few mistakes.

60-75.

Able to grasp the related national standards, basic grasp the correct
standard parts drawing, engineering drawing dimensioning and technical
requirements (limit, cooperate, geometric tolerance and surface
structure, etc.) of the relevant basic knowledge and labeling method,
various kinds of query method of national standard, reasonable to express
complex parts and assembly, more do not conform to the national standard.
There are many errors in hand-painted exercise books and white drawing
expression schemes, and there are many errors in size and numerical query
of various technical requirements. The handwriting is sloppy, the drawing
is messy, and the erasure marks are obvious. There are certain errors in

basic concepts and related knowledge understanding

0-59

Master some relevant national standards, the correct drawing method of

a small number of standard parts, the basic knowledge and marking method
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of engineering drawing dimension marking and various technical

requirements (limit, fit, geometric tolerance and surface structure,
etc.), master the query method of common national standards, unable to
reasonably express more complex parts and assemblies.

There are a lot of errors in hand-painted exercise books and white
drawings, such as illegible handwriting, messy drawings, obvious erasure
marks,

and a lot of errors in basic concepts and related knowledge

understanding

teaching

Goal 2

Be able to draw and print complex part drawings and assembly drawings using a

common tool.

Evaluation
of
points
mark

quasi

90-100.

Able to create complex assembly, reasonable relationship, in line with

the use of custom. Able to draw complex parts and assembly, reasonable
layout, appropriate proportion, concise and clear expression scheme, all

kinds of labeling in line with national standards. The document properties

are set properly

75-89.

Able to create complex assembly, reasonable relationship, in line with
the use of custom. It can draw complex parts and assemblies with reasonable
layout, appropriate proportion, concise and clear expression scheme, and
all kinds of marking basically meet the requirements of national
standards. Most of the document attributes are set

correctly and

reasonably, in line with national standards, but some are wrong

60-75.

Can carry out the creation of more complex assembly, fit the relationship
is basically reasonable, basically in line with the use of habits. It can
draw more complex parts and assemblies, and the selection of expression
scheme is not reasonable, there are many drawing errors, and many document

attribute Settings do not meet the national standards.

0-59

Ability to create simple assemblies. It can directly export 2d maps from
3D models and cannot be edited or modified

The expression scheme is unreasonable and does not conform to the habit
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of reading pictures and national standards.
Develop the ability to analyze problems independently and rigorous working
Teaching attitude. Cultivate students’ ability to analyze problems independently, solve
Objective problems and work cooperatively, cultivate serious and responsible working attitude
3 and rigorous and meticulous working style, and enhance the awareness of engineering
standardization.
Correct learning attitude, serious work, can correctly select and query
90-100.
national standards, drawing comply with national standards.
Evaluation Correct learning attitude, serious homework, able to choose and query the
of 75-89. national standard correctly, drawing basically comply with the national
points standard.
mark Correct learning attitude, the selection and query of national standards
60-75.
quasi have certain mistakes, homework does not meet the national standards.
Learning attitude is not correct, will not choose and query national
0-59
standards, homework does not meet national standards.

7. The basis and method of course teaching objective achievement evaluation

1) Teachers’ self-assessment

Teachers evaluate the achievement degree according to the supporting links
of the course teaching objectives. See Table 5 for the evaluation table of the
achievement degree of the course Teaching objectives in Engineering Drawing I
(2) for specific methods. The target value of the achievement degree evaluation

is 0.7, and the teaching objectives whose achievement degree is lower than 0.7

are not achieved.

2) Student questionnaire survey

After the completion of the course and submission of the results,
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Teaching Committee of the School of Mechanical and Material Engineering

organized students to evaluate the teaching objectives of the course through

a questionnaire survey (see Table 6), and conducted data statistics and analysis.

Table 6 Evaluation table of achieving teaching objectives of Engineering Drawing I (2)

course

Course Number:

7033402 Semester: Class: Number of students:

Teacher:

Peacetime (70%)

Final examination score (30%)

course

Total Score

Course objective (100%)
support link Course Course
Machine paint Course
Hand job Objective | Objective
job Objective 3
1
Average student score
The target score 30 40 25 5 100
The The
Evaluation Achievement
Course objectives target | average
content result
score score
Teaching Objective 1.Further consolidate the basic
Hand job 30
knowledge of cartography. Learn and master basic knowledge
of standard parts and common parts, part drawings and EE%ZWﬂFﬁﬂgéf 0.
> P HARME
assembly drawings, and be able to read and draw drawings
_ Paper course LR 2 7
of complex parts and assemblies (more than 20 parts) by 25 70 )
. . . . . Objective 1
using drawing expression methods such as view and section !
view.
: : PRSP 5y
2. Be able to draw and print complex parts and| Machine paint Z;AAAAAAfAAfx .7
voane e prex b 40 > P AR
assembly drawings using a common tool. job
Course teaching Objective 3.Develop the ability to Daily total
analyze problems independently and rigorous working 70 )
work Z%ZETJL%ZH}M%"% 0
attitude. Cultivate students’ ability to analyze problems PR HbRME
independently, solve problems and work cooperatively, Paper course +EH%3%ﬁ@ﬁ?ﬁX03
30
cultivate serious and responsible working attitude and 30
Objective 3
rigorous and meticulous working style, and enhance the
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awareness of engineering standardization.

Overal |l achievement of course teaching objectives

100

Total

average

score /100

Analysis of the common problems and 1. The question is:

causes in this assessment

2. Cause analysis:

Continuous improvement advice

Table 7 Questionnaire on achievement of teaching objectives of Engineering Drawing I (1)

course
Through the study of this course, | have
The achieved the teaching objectives of the course
serial Teaching Objectives of the course Total ly Don’ t
Basic Total ly
number agree |agree agree
agree disagree
with with
1 Teaching Objective 1.Further consolidate the
basic knowledge of cartography.Learn and master
basic knowledge of standard parts and common parts
part drawings and assembly drawings, and be able to
read and draw drawings of complex parts and
assemblies (more than 20 parts) by using drawing
expression methods such as view and section view.
2
2. Be able to draw and print complex parts and
assembly drawings using a common tool.

30




Course teaching Objective 3.Develop the
ability to analyze problems independently and
rigorous working attitude.Cultivate students’
ability to analyze problems independently, solve
problems and work cooperatively, cultivate serious
and responsible working attitude and rigorous and
meticulous working style, and enhance the awareness

of engineering standardization.

8. Evaluation basis and method of achievement degree of graduation requirement

index points

The evaluation basis for the achievement degree of graduation requirement
index points supported by this course is as follows: 1) Course teaching
objectives supporting graduation requirement index points (Table 1) and
achievement path (Table 2);2) Evaluation results of achievement of teaching
objectives (Table 6).The evaluation method of achievement degree of graduation
requirement index points is shown in Table 8. The weight of multiple teaching
objectives supporting the same index point is determined according to the support
degree of each teaching objective to the index point and by referring to the

score value of each target in the final exam paper.

Table 8 Evaluation table of achievement degree of graduation requirements index points

Index The teaching | Goal achievement Weights of Evaluation method of index point
point goal degree D; omega. ; achievement degree
Teaching
0.8
Objective 1 B
1.2 PTHNME=EFFEX D d <@
Teaching
0.2
Objective 3
Teaching B
5.3 0.8 PHME=FAMEX D d x o
Objective 2
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Teaching
0.2
Objective 3
Teaching
8.3 1.0 PHNME=EFFEX D d <@
Objective 3

9. The connection and division of labor between this course and other related

courses

Prerequisite: Engineering Drawing I (1).
Follow—up courses: Drawing practice, mechanical principle, mechanical

design, foundation of interchangeability measurement technology, graduation

project, etc.

10. Description of other types of problems

The teacher can make appropriate adjustments to the content and class hours

according to the students’ grasp of the situation.

Program writer: Li leyi
Program reviewer: Liu Ying
Department leader: Liu Ying
Head of the school: Zhang Ruoging

Date of revision: April 2020
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