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Text

Mechanical Drawing Expressions of Typical Parts

[1] The article introduces engineering drawing concept and provides the knowledge
and skills of interpreting and producing basic engineering drawings relevant to typical
parts,

[2] Engineering drawings mean that the objects are expressed in drawings accord-
ing to some projection method and technical requirements so that the shape, size, mate-
rial and relative location of the project object are expressed exactly in the project techn-
ology®. Engineering drawings are classified as mechanical drawings, construction draw-
ings, electronic drawings and chemical drawings. Mechanical drawings are widely used.
Mechanical drawings are the channel for designers to express theoretical analysis, design
concept, and requirements of the object. They are also the primary basis of manufactur-
ing parts, inspecting parts, improving equipments, repairing equipments and product
assembly.- In addition they are the tool of exchanging information and technology, so
they are called the language of engineering®. Common mechanical drawings are part
patterns and assembly patterns. The part pattern can express the shape, size, technical
requirements and others of the parts. The assembly pattern can express working princt-
ples, assembly relations, the shape of main parts, and the name and number of each
part in the assembly,

[3] The part pattern consists of a title bar, a group of view, all sizes and technical
requirements, The title bar includes the name, material, scale, and pattern code of the
part, which can help us understand the use, processing method, and size of the part. A
group of view can express part structure and shape exactly. All sizes can show size rela-
tion of each part of the body and their relative location. Technical requirements may be
expressed in code, letter, and text which must be met in the manufacturing, inspection,
and assembly.

[4]1The typical parts are axle-sleeve parts, wheel-disk parts, board-cover parts,
fork-rack parts, and box parts. The common axle-sleeve parts are axes, screws, sleeves

ect.. They usually consist of many different diameter rotary bodies with the same axis.
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Their main structural characteristics are that the axial size is longer than the radial
size®, Their expressions are below;

The main view is expressed in a non-round view;

The other views consist of partial view, partial sectional view, sectional view, and
partial zoom view;

The simple part with long axial size is drawed after it is disconnected and short-
ened;

The hollow axle-sleeve part can be drawed by use of full sectional view, partial sec-

tional view, and partial view. A hollow axle-sleeve part is shown in figure 1 - 1.

shape of key groove
E——— -
N Y A ! 4 open slot
]V Lok Lo Zz ; !
p |

inside struchures

depth of key groove

Figurel —1 theexpression of a hollow axle-sleeve part

[5] The common wheel-disk parts are gears, handwheels, beltwheels, flywheels,
flanges, and covers. The body of them usually consists of many different diameter rota-
ry bodies. Their structural characteristics are that the radial size is bigger than the axi-
al. There are such structures as knife groove backs, convex parts, concave pits, cham-
fers, rounded corners, spokes, wheel teeth, ribs, screw holes, key grooves, and holes
which have positioned and linked functions. Their expressions are below:

< The number and distribution of linking holes and ribs are expressed by left view
or right view.

< A steering wheel part is shown in figure 1 - 2,

[6] The common board-cover parts are gasket plates, fixed boards, skateboards,
connecting plates, workbenchs, and covers of a box ect. . Their body has several prisms
whose height is little. There are such structures as convex parts, concave pits, pin
holes, screw holes, bolt holes, and molding holes. Such parts are formed by cutting af-
ter casting. Their expressions are below;

<> The part is placed horizontally, and its bigger side is the projection direction of

the main view.

<> The structure distribution inside is expressed by the top view, or upward view.



axial structure cut section shape of spokes

the number and distribution of spokes
partial part strucutre

Figurel —2 the expression of a steering wheel

<> The other views consist of partial view, partial sectional view, sectional view,

and partial zoom view. A board-cover part is shown in figure 1 - 3.

inside structure

distribution of structure

Figurel —3 the expression of a board-cover part

[7] The box parts are the base section of the machine or parts, their major roles are
below:

<~ They can support and contain all kinds of transmission parts, such as gears, ax-
es and bearings. They can make them keep normal relations and the accuracy of move-
ment. They can save lubricants to lubricant parts in the box.

< They can protect personal security, parts inside the box from the impact of envi-

ronment, have little shock, and reduce the impact and noise.

New Words and Phrases

part n. B4

drawing n. B, E4K
projection n. &

typical adj. HLEIH), ¥RIERY
technical adj. FEREY
requirement n. 3K, HE

SR A



7. pattern n. EFE, Xk

8. axis n. Bl

9. screw n. ZFF,BRL(

10, sleeve n. ¥ ,EfH

11. axial adj. B A

12, radial adj. 2K

13. partial adj. ¥, RERE
14. view n. #H

15. gear n. ¥

16. handwheel n. F45¢

17. beltwheel n. FH:5

18. flywheel n. &%

19. flange n. 244

20. cover n. YDs

21. chamfer n. {8

22. spoke n. ¥

23. rib n. BhR

24. skateboard n. ¥R

25. workbench n. THE&

26, prism n. i

27. horizontal adj. 7K¥EH)

28. typical part SLRUT(4

29. projection method £ 75
30. engineering drawing T FEE#E
31. project object TH#EXT %

32. working principle T {EJE3
33. assembly relation ZEIXFE
34, axle-sleeve part BiERTM
35. disk-cover part #&25KFt
36. fork-rack part X BEFF
37. box part F{ERTH

38. board-cover part B EKF ik
39. rotary body [BI¥%{k

40, partial view BEHE

41, partial sectional view 535 E
42. sectional view WiHiE

43. partial zoom view JREBI A E



44. full sectional view 2| E
45, open slot g0

46. key groove 218

47. knife groove back iB 7R
48. convex part (4§

49. concave pit [UbY

50. rounded corner [Bff

51. steering wheel F[#%
52. gasket plate #i

53. fixed board [&EEH

54. connecting plate K
55. cover of box &

56. main view EME

57. top view FHLE

58. upward view ¥ &

59. left view ZEHHE

60. right view 5t HE

61. molding hole FLEIFL

Notes

@ Engineering drawings mean that the objects are expressed in drawings according
to some projection method and technical requirements so that the shape, size, material
and relative location of the project object are expressed exactly in the project technology.

TEREARERRELESAR L, N T MR RIE TR RIBAR K/ bR
B AR —ERNBE T ENEARRAERK L.

® Mechanical drawings are the channel for designers to express theoretical analy-
sis, design concept, and requirements of the object. They are also the primary basis of
manufacturing parts, inspecting parts, improving equipments, repairing equipments and
product assembly. In addition they are the tool of exchanging information and technolo-
gy, so they are called the language of engineering.

BB E R R B Rk ™ S S AT B B ER AR 2 R P S 1 A8
5 ASGE BB EENFERE, AN EMNRER BAZRG TR, Bk, g A “T
BRGER.

@ The common axle-sleeve parts are axes, screws, sleeves ect.. They usually con-
sist of many different diameter rotary bodies with the same axis. Their main structural
characteristics are that the axial size is longer than the radial size.

H RAOMERTHEN. BT HESTH. BEXRHHR—HMEHRFE EEEA
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B ZREFAHYMNEZFERMERTATRERT.

Exercises
1. Translate the following into Chinese,

(1) The article introduces engineering drawing concept and provides the knowledge
and skills of interpreting and producing basic engineering drawings relevant to typical
parts.

(2) The part pattern can express the shape, size, technical requirements and others
of the parts. The assembly pattern can express working principles, assembly relations,
the shape of main parts, and the name and number of each part in the assembly.

(3) They can support and contain all kinds of transmission parts, such as gears,
axes and bearings. They can make them keep normal relations and the accuracy of move-

ment. They can save lubricants to lubricant parts in the box.
2. Translate the following into English.

(1) BH—BKERE, EETAREHER B A5 m/ER ZRE RN T M.

(2) WRTHZH G BRI B EE, YU T .

3) FHEEHRTEMTHRBFANERKE, EFHENEEAFZ —, 2H
BRI SRR .

3. Fill in the blanks with the proper terms from the list,

(D usually consist of many different diameter rotary bodies with the same
axis, Their main structural characteristics are that the axial size is longer than the radial
size,

(2 are gears, handwheels, beltwheels, flywheels, flanges, and covers.
The body of them usually consists of many different diameter rotary bodies. Their
structural characteristics are that the radial size is bigger than the axial.

3 are gasket plates, fixed boards, skateboards, connecting plates,
workbenchs, and covers of a box ect.. Their body has several prisms whose height is

little,

CY) are the base section of the machine or parts.
(A) Board-cover parts (B) Axle-sleeve parts
(C) Box parts (D) Wheel-disk parts

Translation Skills

BEXERFESR
—. BiEmE
Fl ¥ %1E (English for Science and Technology, EST) #4: F 20 42 50 ££4%, 25



TR KR ERIER ARG 2B . 20 HH4 70 ERKR, PHE%IEEER L5
BT ENERMRT, BRIC2RBREN—FEENEEEE, BRI GEE BHE
ERA HCHIFE. MRHEGENBIFRR T 20 thaS 50 440, BERFHEARNBE LR
BHECOREERF BB ERERF . Fik, AEREIGEREN RSB MRE
HFB, MEEEFLSEE, EREARMSYRTE, BEXAHEM R L, NFERL
R FERHERIE , U T A HEARERE TR, R AR EZER RN RE
B R FE .

Z. BEmRE

XHEFRIMERE AT Z SRR, HE"MNR”, S @R, S KEBNAN
FI P SR B TRARUE

FriR“ 8327, B A RSO SE L BB A X R U A, W RSCH B R B R BEE
i, AR RIS R . NARTHEXHHRSERNEL RAMNER #EREYH B
FEEETERUR RIS o 78 vh B R B A LR L R

Frig“@M”, MR FEXHNIES LAEINE %, FETUERTE. EMAGTXRG
B, ZIERREEERAEFIE ABEE, NZERAGS R XE R ER
E REBBEERANRE, ERA/ASEIRNREITE . BEEEEHA®E
Bk,

R THERAFEX:

In certain cases friction is an absolute necessity.

(D BE—EGE T BERE LI LT .

(2) TEFAFE T, BEERE LA N,

B —I7 T, B 1k A TR AR E MR A9BSR , 3 4358 R RS MG T A 3 RO R
PR, B, B R B B B E L. Bilin.

He wanted to learn, to know, to teach.

(D MREEE H, EYGEHRE R, F BT AM.

(2) flafg== > EKMR, B EEENRBEFIA.

=.HERERE

FFNY BT RABEBNELIATHER. BfSREAFERBRLITH, MEMEE
BAR REME—IE. ERRLERS, EEBENFERDGE ANIUBBIEEF AR, X
HHE, EARXTERE.

1. BRI

BHRACERTE T HMR . BIAHSCEBRBIREM IR, XB7E T M ERMSE 4R
MANAEMLE. BREERFECHERN . BiRANREER FERRICHREREERDR,
ARFERIGEKF . BLob, BOIHA) @R, RBRER RN LLE. HTE
TR 3, OZER LA T ILA
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(1) 54 EF 30 HERGR X .

PR AUEN FSCH B OR#ET. RiIEE - XHFERRRON, RESEG L
TXARBTRBRERFFEESHETHRIES, T BFENEASS NS, Hlin.

Various speeds may be obtained by the use of large and small pulleys.

[R] FRAAR/NERR AT LIRS A RS

pulley —ffE“WEE” . “SES" 4% (LRI FHLER BRI R, TIA R/,

(2) BHHRER, FHERXR,

A EENRERZ R TFRIBERSHE S, B, I8 E WA 74540, FiEEN
FEMEBEEXEN EHEMELAEESEX. #lu.

There are no problems in the production of such a domestic robot to which we do
not have already the glimmering of a solution.

(R] BAFXHNXAVEACLZIXNE, BRI T— R ER R B R #RIE
EEARHA-LFET.

(1E ] BA =X R D2 ATEIER SR Ir R, SR T 0] R A A ) EL S B i

(3) BEFE S RINEY),

HEATHEE AERRERXRERAR, ALFNEEE LR ELAE LXRHA
W, A A T B SRR Y O R IR BT RS, Hln.

Do you know that the bee navigates by polarized light and the fly controls its flight
by its back wings?

(IR Hrnisos e Bifot ©AT T F G 3 ) e

Bil45) ) polarized light 2R (#z) 56, 8 AR 77 6 B/ B A R R B O6LR, IREN
“WE” R TFAEE W, A SGERY .

2. RizHrE

REMBEMESRIECEEBREENANERADGES MR ER T k. BN,
REEN—SRAZF OB RE , BT BB, IR IUE LA T 1R M 2 b8 37
. B, BEMHT+ 2 BERIGEK PR,

TR R RER L, X B R A BRfEEAN T EIFEREE,

(D Hi%,

BiFREFEICRBURER R, B TIRICA S, XBRIFECER. Wik, &
FOCES KA IRRFEETEE. TRAR—ERNAT.

What sort of force does the sun exert on the planets which causes the planets to
move according to the laws which Kepler has discovered?

(] KM ADERTT R, B2 85 S 8 R e a1 T8 7

(2) EiF.

E % (free translation) Z48 8 i ¥ R SOR 2 BE WM B IR U R 2SR E
8



XHRZEWH FEITREXHESER, AR IR EBZE LR EE TS
¥*. Hln.
In fact, it may be said that anything that is not an animal or vegetable is a miner-

al.

i HEL L UREA RS Y SEY R E AR ERET Y.

B 445 i, FEREM DI R B RME R B N A RAE F IR GRS AEMATR T . RS
HATBZ AL RN FHHIE R ZREKR, BENEERZEYRRENRET A, BRA
B, TEBNRSCER , DIRYE SRS 5 BN = 2 IR S0 SCRY IR » 2R 15 Bl 3 3 28 F B
TR RX P .

. BRI

BB EBAR TR, MRETZESRA a7 GEA D52 2 B M=
BEERBR. R, FEEBESERN MBS ESUX—HT. BB CR RN
ABRERER LA /LR —F . BSBUESUN, AU B SR #E— 15 AR (2 AF 51X
EAVE, TH H B AR R SRR, B OO T XA L ER ., A, #XRAET
BERYG HAIRE RO, A RS ER.

Reading Material

Component Tolerances

The control of dimensions is necessary in order to ensure assembly and interchange-
ability of components. Tolerances are specified on critical dimensions that affect the
clearance and interference fits, One method of specifying tolerances is to state the nomi-
nal dimension followed by the permissible variation. An example of a dimension could be
stated as 40. 000+ 0. 003mm, which means that the processing dimension must be be-
tween 39. 997mm and 40. 003mm. If the variation can vary either side of the nominal di-
mension, the tolerance is called a bilateral tolerance. If one tolerance is zero, the toler-
ance is called a unilateral tolerance.

Most organizations have general tolerances that apply to dimensions when an explic-
it dimension is not specified on a drawing. For processing dimensions a general tolerance
may be £0. 5mm, so a dimension specified as 15. Omm may range between 14, 5mm and
15, 5mm, Other general tolerances can be applied to features such as angles, drilled and
punched holes, castings, forgings, weld beads and fillets.

When specifying a tolerance for a component, reference can be made to previous
drawings or general engineering practices. Tolerances are usually specified in tolerance

zones as defined in British or ISO standards.



New Words and Phrases

1
2
3
4
o.
6
7
8
9

. component n. B
. dimension n. R~}

. interchangeability n. & ##f
. tolerance n. A%

clearance n, [EJBR

. interference fit ;3R K4S

. nominal dimension 34 R~}
. bilateral tolerance XU A){j 2
. unilateral tolerance ¥ [f{g2
10,

tolerance zones /> 45

Relative Terminology of Mechanical Drawings

10

1.

O 00 3 O N &~ w N
Dt

[N ST N N o L T e T o TR o Sy Sy e Y
mgx:r—aocoooﬂ_oacnuawgvp-«o

ES: Engineering Standarization T #2474

IWS: International Workman Standard E BT AfF%E
ISO: International Standard Organization HFRbRHE{LA L
GS: General Specification —HFE0#E

A: Asssembly @3 ()

S: Stamping HE( )

fit tolerance Bf &A%

taper #EFF

drawing board, T-square, triangle B#, TR, FI=/AK

. drawing pencil £2E 4%
. compass [F#

divider 4338

. general standards of drawing i B X4 HL4%
. format and form of drawing BI4EHE T KkE=
. scale K4

basic conventions for lines BEZR K& H il B:

. dimension R-}4rHE

. composing of dimension & {4 &,
. geometrical construction JL{a[{EE
. slope £t

. arc connection [RJi &

non-circle curve JE R g2k

. plane figure Y- EE



