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Section 1 Reading

"1. Detail Drawings

Based on the function and requirements, a detail drawing should include

the following contents as shown in Fig 1. 1.

(1) A grpuﬂ of views (general, sectional, cut, etc.);

(2) Integrated dimensions;

(3) Technical requirements;
(4) Title block.

3571
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"‘—g< Note -
7z Fillet radii R2 ~3
13 :
o e @ate) | HT150 | (School Name)
; Checked Scale| 122 Pump Cover
Class name StuNo. Total No. (DRG No.)

Fig. 1.1 Detail Drawing of a Pump Cover

requirement Z5k
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fillet 4% % [ £f
draft JEAERLEE
boss 1 &

recess [1][]
chamfer 18] £
escape B JJ
undercut #EFEHY

roughness ik

tolerance /2%

remarks i

plainness - i

corrosion f& il

1.1 Requirements for manufacturing process

In Fig. 1.1, there is a manufacturing process, i. e. “Fillet radii R2 ~
37. Fillet is one of the casting structures. The common requirements for man-
ufacturing processes are as following:

Fillet in casting, draft, wall thickness, boss club and recessed surface,

chamfer and round (Fig. 1.2), escape and grinding undercut.

Round Chamfer

3

$20
|

#15

$25

RAACD

Fig. 1.2 Chamfer and Round

1.2 Technical requirements in detail drawings

Technical requirements in a detail drawing include su.rface roughness, di-
mension tolerance, form and position tolerance, heat treatment and surface
treatment, machining and inspection requirements, and other special require-
ments or remarks. | :

(1) Surface roughness

The microscopic geometrical property formed by the small clearance and
the rise and fall on the machined surface is called surface roughness. It is also

called height plainness in a small area, after machining the parts. -

In Fig. 1.3, there is a technical requirement “Surface roughness 1%".
Surface roughness is a significant -factor to measure its quality. It has great in-
fluence on the parts’ matching, wear resistance, corrosion resistance, leak
proof, service life and appearance. Therefore, desired surface roughness re-
quirements for machining should be specified appropriately on the detail drawing.

According to the different purposes of the parts, a suitable value should
be selected. To reduce production cost and difficulties, the allowed surface
roughness value should be & large as possible, provided that the function
requirements are met.

(2) Limits and fits

Basic concept

1) Basic size

2) Actual size

3) Limits of size (Maximum limit size, minimum limit size)
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Fig. 1.3 Detail Drawing of a Transmission Fork
4) Size deviation (Upper deviation, lower deviation) deviation ffi 2
5) Size tolerance
6) Zero line
7) Size tolerance zone
8) Shafi. . . shaft %l

9) Hole
Standard tolerance and basic deviation (see Fig. 1.4) . poanacd Gt

Standard tolerance It is any tolerance specified in the limit standards
and system of fits in GB/T 1800 series. Standard tolerance is representéii with
the symbol “IT”. The grade code of the tolerance-is represented with numbers
and there are 20 grade codes in total: ITO1, ITO, IT1 A B T

Basic deviation It is the limit deviation that determines the tolerance
zone’s location relative to the zero line in the GB/T 1800 series’ standard limit
and systefn of fits. It can be the upper deviation or lower deviation.

Fit The fit between two mating parts is the relationsﬁip which results | mate fii&
from the clearance or interference obtained. There are three types of fits,

namely, clearance fit, transition fit and interference fit. These conditions of

the fit are shown in Fig. 1.5.
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Fig. 1.4 Standard Tolerance and Basic Deviation
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Fig. 1.5 Conditions of Fit Between a Hole and a Shaft_

Note '

1) Clearance fit (The shaft is always smaller than the hole. )

2) Transition fit (The limits are such that the condition may be of clear-
ance fit or interference fit. )

3) Interference fit (The shaft is always larger than the hole. )

(3) Form and position tolerance .

Permitted variation between actual geometry and nominal geometry is
called form and position tolerance.

Form tolerance It includes straightness, flatness, roundness, cylin-

dricity, profile of line and profile of surface.

Position tolerance 1t includes parallelism, perpendicularity, angularity,

coaxiality, symmetry, true position, circular runout, total runout.
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(4) Heat treatment and surface treatment :

Fig. 1.6 is a drawing of the valve cover. In Fig. 1.6, there are two tech-
nical requirements, i.e. “l1. The casting should be subjected to aging treatment
to remove stress” “2. Fillet radii R1 ~3”. The aging treatment is one of the heat
treating processes. Heat treatment and surface treatment are important machining
processes of metal. The main processes of them are as following: -

Heat treatment It is a method of altering metal characteristics. The
principal heat treating processes are normalizing, annealing, quenching (in-
clude direct quenching, fog quenching, hot quenching, interrupted quench-
ing, selective quenching, spray quenching, and time quenching), tempe-
ring , hardeﬁing & tempering, carburizing, nitriding, aging, blueing, dark-
ening and stress relieving.

Surface treatment It mainly includes plating, painting, chemical coat-

ing and so on.

Thcrest‘Q/
448300 4'3'“0 !
Q 4x¢14 Through hole RI12S5
o
> 0.05 . \_Length dimension reference ; |
e Il
& CL5 ,,<1< (
& 1255 &5
WL 4\ 25/ X _V/
125/ ;}R\
y s o '@
Al L o9
X ) o [ 25 o [ e P
e = & et =SSR oo -
< o (o= ©
R IR IR T -« E| |3
N
- @ 5 g‘ '
16 N > 54019 ;
121:].6 75
Radial dimension
reference
Notes Design (Date)
1. The casting should be subjected to LY 0 o v M
: : ; 5
Class name |StuNo. Total No. (DRG No.)

Fig. 1.6 Drawing of the Valve Cover

2. Assembly Drawings

A standard assembly drawing consists of five aspects (a group of views;

necessary dimensions; technical requirements; title block and item block ) ,

aging B %L

normalize F k.
anneal 8 'k
quench 7 k.
temper [A] 'k
carburize &5k
nitride 3 &
stress i/ /]

o

which is shown in Fig. 1.7.
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5 |8
o 112 14
Note
Transmission smoothly,no blocking and creeping. 3 Wagher !
2 Inner ring 1
1 Body » 1
No.| Code Description No.off| Remark
7 Lock sleeve 1 Design (Date) (MATL) (School Name)
6 Adjusting gear 1 -
5 ScrewM3X12 | 1 |GB/T 67—2000 Checked Sale |4 1L ratacionlh fene
4 Lock nut 1 |class name| st No) Total No.l 03-00
Fig. 1.7 Assembly Drawing of a Projector Lens Frame
.
projector £ From the title block of the assembly drawing, we know that it is a projector
lens 453 ] { ! :
B lens frame. As shown in the item block, the frame consists of seven types and

fi . . )
e seven parts, - in which, there is one type of standard part and six types of non-

standard parts. The seven parts are as following:
(1) Body
(2) Inner rin ;
(3) Washer :
(4) Lock nut
(5) Screw M3 x12
(6) Adjusting gear
(7) Lock sleeve

Sectidn 2 Have a Try

1. Match A with B.

A B .
a ZEFTE| detail drawing
b /A% [ temper

c FHHE roughness
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i

d [B] K assembly drawing
e HHbEEE interference fit

f bz clearance fit

g [EBRAC & tolerance

h SR EA heat treatment

2. Fill in the blanks with proper words according to the text.

(1) The principal heat treating processes are normalizing, : , tempering,

hardening & tempering, , nitriding, , blueing, darkening and

(2) Technical requirements in a detail drawing include , dimension tolerance,
: ,machining and inspection requirements,and other special requirements or remarks. s

(3) There are three types of fits, namely, ;
3. Recognize the following drawing.

, and interference fit.

8 9 10 11 12 13
: |
-
)
A—A
B Disassemble Wrench 13
1¢14Hu/hu S
$18H11/h11 g 8
\K < -
et &
%8
& 3
54
.
Note
Make and confirm the regulation that the
B—B condition should accord with the national standard
I 160 1 [10 Adovestuffing 1
] \1=n 9 Middle suffing] 2
'I Ll 3 Stuffing spacer] 1
o | gg v \ 7 | NutMi12 | 4 [GB/T6170—2000
s J { 6 Stud M12X30| 4 [GB/T897—1988
11 J 5 Spacer 1
i 4 Valve core 1
i ‘:_ 3 Sealing gasket| 2
2 Valve cover | 1
1 Valve boby | 1
INO| Code | Description NO.offf Remark
Design (Date) (MATL) (School Name)
13 Wrench 1 bl -
12 Valve handle | 1 Checked| calell :2| Ball Valve
11 Packing set | 1 Class | |StuNo  [Total NO. (DRG NO.)

Fig. 1.8 Assembly Drawing of a Ball Valve
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4. Match the pictures with the Englisl_l words.

A. Interference fit B. Transition fit C. .Clearance fit

The tolerance zone of the shaft

The tolerance zone of the hole

Minimum interference

Vol
Maximum clearance H %
T 1
1]
Maximum interfcrercq% U
T
! W |
Maximum clearance j
T 1

Minimum clearance

Maximum interfererce

o
~
o -
~—
(<]
~—

Fig. .1.9 Fits and their Categories

Section 3  Speaking Activity ;

[ Background] : Peter (P) was reading a drawing of a part (see Fig. 1.1), but he was very

=l

puzzled. So he asked an engineer, Mr. Ya&ng (Y), about how to read the
drawing of a part. Mr. Yang explained it to him in detail.

: Excuse me, I have some trouble in reading the drawing of a part, could you please explain it to

me?

: OK. First‘you must read the title block to understand. the name, material, scale, then you

should analyze the representation of the detail drawings and the projective relationship between
the views, such as selection, location of the cut plane and projection direction and figure out
the external and internal structure and shape of the part. In addition, you should analyze di-
mensions and understand technical requirements then you can figure out the complete picture
of the part. '

Yes, but what kind of technical requirements should I analyze?

: You should understand the tolerance of the fitting surface, form and-position tolerance , rough-

ness of each surface and other requirements.

: Oh, I see. Thank you very much.

: You are welcome.



