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Chapter 1 Descriptive Geometry and
Mechanical Drawing

F—% HERAMIRFORE

Section 1 The Fundamental Knowledge and Skill of Drawing
* EZFr¥E national standard (GB) * 2B FEB® drawing order
* PlH#H B mechanical drawing * 2 E{Y2§ drawing instrument
* THE%¥ engineering graphics * B4 drawing board
HEHZLE computer graphics * TFER T-square
* BV BI% T  computer added design * =fi#R set square/triangle
* F4EIEMHE formats of drawing #HE KR erasing shield
B#E border of drawing EBAKTH  scotch tape/cellulose tape
* FREIRE  title block HRP4  sandpaper
* R-F#5E  dimensioning B A28 protractor
* JLf{EE geometric drawing £kt french curve
* JLfA A geometrical figure B template
* A YNEH  arc connection * fEF42KE freehand drawing
* FHEEFE plane figure RS EITEM{YAF instruments and materials
* EX Rt shape dimension in common use
* iR~} location dimension HilEFEAHH general standards of drawing

* LBt

line segment analysis

B R HEE basic conventions for lines

B~ BREA=
Section 2 The Fundamentals of Projection

##Z W projection drawing
* L
* R
* Lt
* =fLE three-view drawing
B EA MR
projection
AH=Mm#E point of projection on three plans
BELWBE R
line
HEA W EK A
HEJY coincident projection
% /. point of intersection

* B AT H

characteristic of true
characteristic of concentration
characteristic of similarity

fundamental knowledge of the

characteristic on projection of

true length and dip of a line

plane parallel to the projection

plane
#1£  inclined line
X4 skew line
HAREEM theorem of right angle projection
* B HMEFEEM plane perpendicular to the pro-
jection plane
* —fg{V B ETM oblique plane
FHHAKEFIEL point and line on a plane
FITRFR

parallel relation

FH3E X % intersection relation
FHX A perpendicular relation
* FHE front view

* AR E  top view

* ZEME  left view



2\ HRIE

* ¥ transformation plane method
* RO Y central projection
*x T8 EHE  parallel projection

* FHRESE
R %
BRSNS

orthographic projection
oblique projection
characteristic of projection

= ILEeHRE
Section 3 The Projection of Geometrical Bodies

* L& plane solid

HEAKKEHEE projection of basic geometrical
body

SRR RER R

* IEA#HEE  right hexagonal prism

* =R

1E PO 5

TR center vertex

* B4 H  truncated pyramid/frustum of pyramid

* fiTEISZ4&  body of curved surface

* [E] F 4k

* B &

JULfTJCE geometric element

solid and point on its surface

triangular pyramid
right square pyramid

rotative body

change direction outline

T

PO 7%57
B4R auxiliary line
¥ W5 A4 intersections of plane and solid
* WXL EMER
of cut line
M5 {K4H3 intersections of solid and solid
* TSR
ter of intersecting line
HEMRZR
FB{E intersecting body
* Hf Bh - TH 35
* [F & TR
[B] #% {4

symmetrical line

conception and character

conception and charac-
complex intersecting line
auxiliary plane method

conic apex
intersection of revolution solid

AT’

Section 4 Combination Solids

* 444K complex/combination solid

HAEEK=ME threeviews of a complex

* AAEMERNEYE drawing view of a complex

* HAE KB R K
complex

HEEM P analysis of a complex

* AAEKRTHRE  dimensioning of a complex

WMERTHEAZER basic requirement of di-
mensioning

* EA A KA

AR AR ES
reading drawings

* JLAFE4E geometry bold

* &hN  piling up/built-up

formation system of a

read the views of a complex

fundamental key points of

* Y] F|
T penetration

* 28  brace

* JE# bottom board
*x fiff  rib

*x X4 bearing plate
* JE AR 4 #r
* LM/ line-surface analysis
HHEL datum line

HYEM datum plane

cutting

shape-body analysis

F.fL  central hole

FE  center distance

FMHEHERXR surface connecting relationship
* S K&l  spatial configuration

FBARAY RIS
Section 5 Axonometric Projection

* B axonometric drawing

* i (6] 1 45 7R 3

* BB axes angle

B B 433 classification of axonometric pro-
jection ‘

* IF %5 Hh i &

axial deformation coefficient

right isometric projection/isomet-

ric projection
* & R
W E T plane of axonometric projection
B M A  isometric sectional view
454 foreshortened
* Y&k

oblique dimetric projection

cutting method/by cutting
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8 % JLAe 5 AL )

* 77§8%  boxing method
* AR AR

coordinate method

FHEH  enclosing-square method
IRSTig V873

four-center approximate method

FHIRNH NHHORZESFHF
Section 6 The Representation of Parts

* EAPE basic view

* HHE right view
* P E  bottom view
* JGHE rear view

* FEPE  partial view/broken view
* A

oblique view

* [A] B reference arrow layout view/direction
drawing
* HME  sectional view/section

FME RS conception of section
HAMERZER  classification of sections
* 2F A full section

* R EH A  half section
* FEE| P E  partial section/broken section

* RIEHME oblique section

HEdEHIMAE  aligned section

* BrBpF LA offset section

E4%FHME compound section

* BiE &  cut section/section

BHKEE removed section

E4A4 B MEE coincidental section/revolved sec-
tion

WiZh A broken boundary

* KK partial enlarged view
KA ATTE S
* HLE E¥A
A BEE P omissive representation

B A

simplified representation
conventional representation

auxiliary view

FELCY FEHIOWMAT
Section 7 Standard Parts and Commonly Used Parts

FL5E H &%

¥ FE /N special representation

BYOWEELEER
thread

* B F R screw thread profile

FRBL R EMIRE
thread in common use

* B EBRA

* 4 5 E SR 8L

* [ R 4L

* B 4 B AR L

* BT MRS trapezoidal thread

* GE YT BB L buttress thread

* /S H4 nominal diameter

* B2PE pitch of thread/pitch

* % lead of thread/lead

* G 4E%  number of thread

* JjE[a]  direction of turning

* RO EFEH PRI symbol of threaded fastener

8240 % B 1 B K
fastener

* 75 f) 84 hexagon head bolt

* B 3L#2H  double end studs

stipulation representation

basic essential factors of

kind and symbol of

coarse metric thread

fine metric thread
cylindrical pipe thread
conical pipe thread

joint forms of threaded

* ANAEE  hexagon nut
% bolt joint/fastening
Wk SR AE
WWETHEHE  screw joint

* L flat key

2R  half round key

13k B4t wedge key/gid head key
* A4 dowel pin

* (B 4 4

* [ At 56
FH5 5
* IE5%  spur gear

15 58+ worm wheel and worm gear
* 4y BEB reference circle

* BE  module

EJ1fi pressure angle

HEU %  bevel gear

* W%  worm wheel

stud joint/stud fastening

taper pin
cylindrical gear

spiral gear

BHMAKMARE  code name of rolling bearing
[  radial bearing

FH%E  sealing equipment

Hi'E3E  locking equipment
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FH-BE

Section 8 Detail Drawing

action and content of

* ZHERNERMARE

detail drawing

BTG R G shape structure of detail

ARG ME®XIFE view choosing of typical
detail
* BIERTEM  axle-sleeve detail/shaft-sleeve parts

* HERTH  disk-cover detail/disk-shaped parts
* XZRKFEH  fork-rack detail/fork-shaped parts
* FERE T box detail/case-shaped parts

* it EH  design datum

Rof Az

* PREAE

* FEA R 2=
HREAEER
8] BR B &
HRES
o ERE
ZALH
EH#| shaft-basis system
PREMAEZE  symbol and lookup table
EARMALE/AZE  geometrical tolerance

size tolerance zone

standard tolerance (IT)

fundamental deviation
standard tolerance grade

clearance fit

interference fit

transition fit

hole-basis system

THEMWP T EH  technological property of de-
tail structure

FEBHHN T LS technological structure of
cast detail

MM T T Z4%# technological structure of
machine process

s TH 454 technological structure of casting
process

YLl sport face

HYEI straight knurling

R &4 hatching knurling
* T2

surveying and drawing of part

RKECH

Section 9 Assembly Drawing

* T#HE%¥ technology datum

* BHRBEARER technique requirement of de-
tail

AHEWRERTH ¥ appropriate dimensioning
method

T % 4 M  technological feature/technological
structure

MTALEJEN  machining position principle

THYEEJEN functional position principle

FEARFFMEJR M|  shape characteristic principle

* FMWMHEKEE surface roughness

* kPR 584 limits and fits

* E#E  interchangeability

* R-}/A#%  size tolerance

i o S

* BHFE  serial number of detail

* Bi4ARE  item list

EREMWA ST reasonableness of assemble
structure

FEMESRAMmMMASME W reasonable struc-
ture of contact surface and fit surface

REMAXARMI/EJRHE  mounting relation and
working principle

* FIAHTE representation scheme

* H % A A ¥F EF 4 A
drawing to detail drawing

* 3 ) ] 9

B AR I

dismantle assembly

taking some parts apart

representation of using phantom line

¥Pk @ special representation

%+ KHE}: exaggerated representation

% F# R~} characteristic dimension

*x ¥ ER -} assembly dimension

* ¥ R~ installation dimension

* B{& R~} outer dimension/overall dimension

*x Bt 4 Rt fit dimension

RERTHLEM  technological feature of assembly
processes

EW MM survey and drawing on detail and
assembly

I ZEH  dismantle details

AR EA  assembly diagram
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F Y HETEBITLH
Section 10 Other Engineering Drawings

BB developed drawing BIELM  welding construction
MAEREHBIT development of solid surface Hi#EE welding drawing
T ME developable curved surface 4% welding seam

ELBFF approximate development &/ S  welding symbolic

WHET  helical convolute HBagiEsk  welding joint
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Chapter 2 Machine Principles

FH—F NYHEZH

Section 1 Structure Analysis of Mechanism

PR mechanism theory
P2 mechanics

PlAF machine

Pl machinery

#L# mechanism

F1# component

#14 member

PlLZE  frame

54T structure analysis
" iz3hA| kinematic pair

iz BITGE element of kinematic pair
BBl higher pair

{&Bl lower pair

SEmAl  flat pair

B4R cylindric pair

BRI R| globular pair

¥ ZHB| rotating pair

#shB| sliding pair

WHERI| screw pair

A4 closed chain

FR 8 open chain

Z# B kinematic scheme
BHEEEH number of degree of freedom
EE48% multiple pin joint

JBE B B E partial freedom

B formal constraint
EZFEY kinematic determination

Kinematic pair is a connection between two or more links (at their nodes), which allows some
motion, or potential motion between the connected links.
BB R —FERASE S A8 S A W WA R LA AT B

X A kinematic chain is a system of links, that is, rigid bodies, which are either jointed together or are

in contact with one another in a manner that permits them to move relative to one another. If one of
the links is fixed and the movement of any other link to a new position will not cause each of the other
links to move to definite predictable position, the system is a constrained kinematic chain. If one of
the links is held fixed and the movement of any other link to a new position will not cause each of the

other links to move to a definite predictable position, then the system is an unconstrained kinematic

chain.

BE R — ARG RNE T AR B T30 0t 4 20 A B A, 3F S0 Bt R 7= A A R 52
B INRM A P B R — B E S, TR — A E S BIH A B S5 RS TG
ZHPHENTYME, ZRERRE N ATARN S MR FOX - HHRITEEME
—WHEH B —FHHMBRSERMBE MG EHB - RENTLE, NZRER—-TEAR

EhEE.

B N5
Section 2 Kinematic Analysis of Mechanism

Fsh#F driving member
Mt driven member

HBE R & velocity pole

L velocity ratio

#a Xt BE  absolute velocity

% B constant angular velocity

BEAT M instantaneous velocity
FXTHE relative velocity
R acceleration diagram
INEEEER & acceleration pole
N  angular acceleration
FFERINBEE  coriolis acceleration



