B3, =NEPIRME
B+ P +R =B W=RB

SR RYNY



Mechanical Manufacturing

@cz’«gsuaﬁu’g
-



BEBERR%GE (CIP) #iF

P e LR s B b s (SR B0 /R B F 4. —db
e AT Rat, 201401

ISBN 978-7-122-18838-0

1.0 0.0O%K- . O G &E-5E
V. DH31

o [ fig A E B CIP B 5 (2013) %5 257139 5

TG KM

AL G 4 i
% W ERFE

=

MR AAT : Ao ol At CER AR X FAEBIRA 135 KB4 S 100011)

Ef . K REORARTL LA
787mm>1092mm 1/16 Eigk 25 FH 568 TF 2014 4E 10 JALFEE 1 S 1 kEIRI

W 5% ). 010-64518888 (fEE . 010-64519686) GRS . 010-64518899

] fik: http://www. cip. com. cn
U SEAS S, 0 A ke 4 5 4 o) R, AR b4 65 oo o e,

E #fr: 69.00 5T IRILEFE  EE&ER



L EIFEREWARASEERRNGS. FE2RILAEAREML L KERAOEAE
BARF B E L, UBAIMEL WA LB AL B ARBE T/E, mEA TRZ
HRAMEEFHAABRBZBRY ., HERARALRMMBENRSEAREH#HHOAGHER
J&, AR WYL E Tk IEE A T AL ST L A 5 5 A L RE

FRIVBL WL LFFR, HURESELSVATEMER. Bi&, BR. 435, &
AR LGAS “HEME” WEE, B TEREHEM, FUABEL “FEIRAFE WHFAHNEL
W EiE, AERMPRG ESE, BX ERAE., ZNFELREMREER, XL E 5
THIEAMRE, XM EEEEETEANLE, R WIERAN, #—LHE. 0
XA A 5 % Mk AT ) B A%

ABR CEBILRGE L 38 ) IR, B —RAE 2009 4 hiG , B5 e o 6 B
EXFB. AELH, MEDTEENANTSHE, 248 54, FEIATSAE LK
H, REMEARERAOZER. ROTRIEEE X BOERLMER, ST EREN, fERS
AT REEAFER NS LA RE A FEREE . RNESFRAHETREWER . 76857 @i
TH—EEHMEE. FN, BTHERBEMWEA LR, $8F T Es ChED A
RARERLRIMEEE ., 7RG RREARA A AREEHEPIATER. m)IEH
W R BEEFAMS ERE, FABARERHE SR,

ABHRRBHEEESR, BFRE. FHREBEEE EH, MER. SFM. 5. Bl
KREITSETHE. BESTH: BREHSE Unitl~Unit3; KEHE Unitd. 1 f (1)~
(19); KIEH4E Unitd. 2~Unitd. 5; @45 Unit5. 1. Unit5. 2, Unit9. 1~ Unit9. 3;
HEGE Unit6. 1~ Unit6. 3 FIMF; FFMSME Units. 3, Units. 4, Unit7; FHPERS
Unit8. 1~Unit8. 5, #1745 Unitd. 1 1 (20)~(23), Unit6. 4, Unit6. 5, Unit8. 6, U-
nit9. 4,

BT HE KPR, BHPARZLEIEESR, K KERXMBEEFRITIRIE.

& &



7\

= 5
o,

Unit 1 Safety and Its Measures at Work ZHFEIR LGB oo 1]
1.1 Human need  AXKER 8
1.2 Test and measuring gauge il {X &% )
1,8 -Shielding.setups.. EIETREERERR -~ cvorr v creonsoreren mmansones sraasneon svmwmsensmon omsiaom oo meswishasnss BBHAEEE §
1.4 Fire extinguisher K k&% < B
1. 5. Coane signals.. RITEEIRPERTI +=+ove cossuvessose sansuassacs semopmsssnxsenton suvausass shs samossbasssasssnbons
1.6 .. Shott paseags for veading  PBRIEG, +ss-yir-ssedes sseasissenis cusies s sonssusws sapesvisis svmsen com sos tbnsnst b5

Unit 2 Engineering Drawing T 2 &l & - 10
2.1 Various types of views #&2 5 . 10
2.2 Drawing instruments % E{{#% 251
2.3 Types of lines and notation ZRFUFIFREE «++ -ervererevrreersmsmeeenin i s e s s e 12
3 & Typen,of geomercy shapes BIRIGIIBIE i ssriaagrgarrainsimsssinsonronssnissiisnts sassiimessernass, 1
2.5 Basic knowledge on mechanical engineering drawing HLH I Bl LA KGR oeeevvememnmmenenin 19
2.6 CAD representation CAD %[ . 22
2.7 Short passage for reading [BJEEL SC +ereverereneesmnnrr s . 23

3.2 Tolerance and fits A2 54
3.3 Short passage for reading [ 4 3
Unit 4 Mechanical Transmission and Equipments #l#fEzh5 ﬂﬁ'ﬁi
4.1 Parts, components and mechanism f£z1%F Gf) 4 XA
4.2 Various types of machining equipment &FfHLMN T&E -
4.3 Cutting tools HJHITIE «wevereeeerennens
4.4 Collection of commonly used machinery parts and tools #HLHZEH 4 F LHEHH|FE
4.5 Short passage for reading 3£ -
Unit 5 Hydraulic and Pneumatic Drives #ES Eiﬂlf'i‘ﬁj

5.1 Hydraulic and pneumatic elements B EACEITOE - vve e vermemsesmssinsesms sonmes st s i s e
5.2 Hydraulic and pneumatic auxilary component ¥ FE LB P +-oveoveevemrsemmesonsnnsesinnns
5.3 Hydraulic and pneumatic system 3&5%7‘9]%% PHE AR AR SN TR RN SR AR e SRV TR P ST N S R VAT
. 180

- 182

5.4 Short passage for reading [ {46 3C -
Unit 6 Mechanical Manufacturing Technologies #I,ﬁ‘.ﬁlﬁﬁ?k‘q—fFE

6.1 Outline of manufacturing processes £ FhifiltE T ZH RBTEIEY o ooevrrvmrernme e

6.2 Cu[ting principle ﬂ]ﬁuﬁﬂ CaA b Ee e Een e a e h SIS N NN EBE SN EEI NS CHEEPP NP CEE IOS URS ST AU ERI NS SUsieE IR SOV NN SN SuE
-+ 195

- 219
- 242
- 245
- 246

6.3 Heat process for metals 4B T TZ;
6.4 Non-traditional processes JEfE4EHNIT GEFinT) TEL ¥ -
6.5 Short passage for reading [ 48 3C -
Unit 7 NC Machining and NC Machine Tools &}EMI 5= HK -
7.1 Basic knowledge on numerical control  ## ZAHiA7

Unit 3 Engineering Metrology and Tolerance/Fits HARMEBEQAEBE - oovvrreemmmnnnnn
3.1 Measuring parameters and instruments S5t Z2 BRI BB {48 v v reeeoromsormenmeecneneueseenensne e
- 39
« 41
- 41
- 89
- 122
- 146
- 160

- 162

25
25

162
171
176

182
188



7.2
7.3
7.4
7.5

® ® o ® o
D s W N =

8.

Unit 9 Engineering Materials and Mould Iﬁh‘ﬂﬂlﬁi
¥ . - 330

9.1
9.2
9.3
9.4

CNC machining tools $t#h1 THLH -+

CNC functional components and appendix &ﬁm%yjﬁﬁﬂﬁ#&m#
- 275

CNC programming (3 T4 & -
Short passage for reading {4 3L -+~

Unit 8 Manufacturing Processes and Procedures #HBMM T T ZERE oo
Various commonly used processes ZFE M T Z H LRI v,
- 304
-~ 315
- 320
- 327

Machining procedures T. 73

Convey setups Rl ik3EE

Jig and fixture, tooling T %3¢ H.---

CAD/ CAM/ CAPP/ FMS/ CIMS 5Bl KEM SRS -

Short passage for reading B - o v B R

Engineering materials 7241

Mould and die for metals QE&R
- 347

- 353
- ‘365

Die and mould for plastics %33} B
Short passage for reading [ 241 3C -

Vocabulary with Figure Index ﬁ]il:&.ﬁ?ﬁ ]l (ﬁqﬂﬂﬁ)
Vocabulary with Figure Index RCEEEES| (PEXE)
Dactylology: One-hand Alphabet Wi HFRBFHR

2% 3w

- 252

262

278
278

330

337

- 374
< 393
- 394



Unit 1 Safety and Its Measures at Work
HHRE5/HF

1.1 Human need ARFER

Self-actualisation
H RWUH

(personal development

& self fulfilment)

(M ARBRIRRRE)
Ego needs
HRMx

(acclaim,seen as worthy,status)

(& HALR B D SE)

Social needs

! ﬁ%ﬁ*
(family,group and peer acceptance)
(FE HIBRREATHIAR)
Safety needs
BETR

(physical security,safe work conditions,secure homes)

(FHhEL. RET/EKMAE Z2EK)
Physiological needs Z:BEFER
(food,drink, shelter)(&#7. Bk )

Fig 1.1 Maslow’s hierarchy of human need I A4 HRE

==

j

PR PEAG
Prevention or
ide]:t;‘ggadﬁon Risk analysis control of risk
fERRl fERAE AT B
Specification 15 Sk
Substitution {4
Local extract
ventilation JF5E8iH K
W E Dilu%on ventilation
Biological hazards . — | B Good housekeeping
i Redth ol Srpuse sime

tal
%omm:c/?sgchosomal% —==gr £ ROT BT B0 B R )
L, [ Personal protective
ipment
FRBr
Other measures H-Af 1t
Fig 1.2 Diagram of strategy for protection against health risks [ 1F {8t 5 s 22 55 W& 1 ##
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1.2 Test and measuring gauge JlliA Y 2§

(a) Personal dust sampling pump/™ A#4EAGA>FAEFE  (b) Industrial hand - held sound level meter Tl 547 R i

(d) Smoke tube JATIRIR ‘ (e) Vane anemmeter M-} 30K
Fig 1.3 Test and measuring gauge il i{{¥ 2%
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1.3 Shielding setups FAE ki ®

(a) With light beams forming a curtain (b) Breaking the curtain of light beams by operator’s
across the zone of operation hands sets brake on machine and disconnects clutch
JoRAEBRAE X T AR BAEF R F RN AT SS SAL R BB 88 T A A 2%

Fig 1.4 Presence-sensing device 7 (“FX”) BMEE

Plug in-press can run

WAHLA RBIZ 1T

Spring-type interlock Guard open
_ I EHITR EEIFE
(a) Spring-type interlock shuts off (b) Guard can only be removed (8) Single lamp indication (b) Dual light indication
power to machine when guard door ~ byremoving the plug,which then 5 po
is opened shuts off power to machine BRI n
BifF I IET R, WEAEY  RARNGELPFEA fESE,
FFRA T LS IR AT G AL 2% L
Fig 1.5 Barrier guards FEfEB{E Fig 1. 6 Interlocking switch condition

indication lights H &1 XAREE AT

S

() Centre-pod silencer LT A28 (b)Splitter silencer 4R} SR 2%

Fig 1.7 Direct manual switch interlock Fig 1.8 Silencer /3%
FHHEBIFX
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—  Airleaks carefully sealed
Fii A ki A A2 25

Bag support-]
and shaking
Absorptive treatment mechanism

W AL g%ﬁﬁﬂ
A ¢ Da ! 1
7

Panel stiffeners

Clean gas side

Z~_yibration isolation mounts ; :
SRz YA
Dust discharge
0
Fig 1.9 Cross section of a simple complete enclosure Fig 1.10 A typical baghouse
&7 5 56 4 Pl i o 1T 1] T A7 4S5 [ 2 2

v}

ust shave—off %
Pattern of dust stream
(principally the finer
particles)following

eddy current
BARRMEE (G4)
Shave-off-dust channel
PHERIEN

Absorption Wz

CRCOTTCRo0000
(0 ORI

Panel stiffeners

W S 2R

Intake :
muffler. N Inlet fi
3 = K Ct lor
W \ A EF AR = F dust-laden gases

BAESEAD
Shave-off-reentry opening
PHEB A ERA

Pattern of coarser
dust mainstream

UBURR b 9 2%
Dust outlet #4201

Fig 1. 11 Schematic sectional view of a Fig 1.12 Flow pattern through a

partial enclosure with mufflers typical cyclone separator

Vs —— ST B P 22 B R R

Inlet A1
Fig 1. 13 Parallel baffle muffler SE47 W 4% b 35 A
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Fig 1. 14 Captor-type claw hood for a furnace
i Aty B 2 T L i
. ! /Air inlet
Hinged access lid g B

/

A NgeERE [ slot i 1&
— [ 1

Component

|
feed and }‘“1\ -
air inlet /
BR5E /
RN 1/
(a) Total enclosure 43§ B (b) Partial enclosure % ]
)
Angle not less than 30°
AR /NF30° i
| 0.4x| _ LJ
Working negioln THEX
i
(c) Overhead canopy i & % = (d) Side canopy il i W& =
Lﬁ
|
6
(e) Push—pull system WKWk & 45

Fig 1. 16 Typical local extract hoods and enclosures

S J55 0k 152 %R L A

Fig 1. 15 Bag filters 48t 3 2%

Air supply gas mask
PEACTH SL
Consists of a plastic face
shield and a self-contained
breathing apparatus(SCBA)
{045 AP
SLATE FERF R

Hard hat #3548
(other than aluminum)
Should have a brim to
protect against falling
objects and overhead
leaks and splashes
CIFHIR) AL HnT
Bl IR 4 Sk
TR

Protective suit B I}
Should be made of

butyl rubber

FABHN A T M B

Protective gloves {1 T4

Should be made of Emergency

butyl rubber escape bottle
FaR N

Used with air-line
respirator
LRI
s—REm

FHRLREA T AR

Breathing air line

LS

Protective boots

Should be made of
butyl rubber and
have safety toes

FARLRE T HEMR I
IFAT it

Fig 1. 17 Protective clothing and equipment

B 4 R B e A
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Air lock
Kzl

Glass
1 | o
I

(a) Enclosure $f jH £
WEERMED

Fig 1.18 Types of hoods

1.4 Fire extinguisher K Ki%x%

Operating lever

WRAFF
Safety tag

ZoRe

Head cap
assembly

Skt fF

Pressure
cartridge
FE 1

Discharge
nozzle

HEMEE

Collecting tube
SE

Fig 1.19 Section through a dry powder
T 2Kk 45 ] T I

Release handle //_\
FBUEF

extinguisher

Safety pin
Ko

Carry handle
211
Flexible
high—pressure hose
[7:5: 41
Liquid CO,
B AL
Discharge horn
Discharge tube W CHE Ak
Hew i
Fig 1. 21 Section through a carbon dioxide

TS AR K K AR ) T

extinguisher

(b) Receptor $21Hi %l

(c) Captor Hi# %
] e 28 ) o 28

Operating lever
BRIFF

Head cap
assembly

kst

Discharge pipe
Hok &

Pressure
cartridge
JEDARL]

Protective lining
PRI

Nozzle
T 1

Collecting tube
FRE

Fig 1. 20  Section through a water extinguisher

KR K 45 T

Rubber hose Squeeze grip
B @ release hapdle

R

Plastic lining

WORHARS

AR JE 7 7K 2K k30 T 1

type of water extinguisher
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1.5 Crane signals

) on Pressure switch
Typical nozzles To indicators etc , F 5%

SRt

| o 0
Flexible Actudtont
£&m§;i°r r\ (various)
JEEh#%
Manifold (ZF)
Hil
§
o =
W R %
S~
* Container
supports
f22 5 3
L2
~——
- -
N

Fig 1. 23 Diagram of battery of CO,

cylinders supplying a small gas installation

“H i AR BRI E A

Quartzoid bulb detectors
KT W0 3
Projectors 7KL

Compressed air supply

Automatic deluge valve
HK iRl

Water main K&

Fig 1. 24 Diagram of a typical
drencher (deluge) system

JLRIBEH (BEK) ARG B

EERXEREES

Emergency stop
Stop &1k i

Clench and unclench
fingers to signal take
the strain or inch the
load

i
i

FRITTRA AR
HHLMATHRADES THE

Lower F&{I%

Hoist F|2§

Slew in direction indicated

FH5E 77 1) [ 4%

Fig 1. 25
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Signal with one hand , Signal with one hand,
/5 it et
a p 3 A on hea
! R ;?f RN\ ok N\
e N\ LN L

Jib up Jib down ] T BcAs Extend jib M  Retract jib N 4§
i EBCE  Derricking jib i FFEE 7 1 Telescoping jib 1472

—_— —~—
K

) O,
(15 ’ﬁ
N
"
Travel toe Traw;l fr;)%n me < JTS

= RATIHE Travel in direction indicated
m‘%ﬁﬁan with both hands MW F4#4% e J mATHE

Rotate wrist of left hand

ZETF Rk

Twistlocks on off 54817/ H Operations cease {5 $#{f:

Fig 1. 25 Crane signals BEESHNEEHERES

1.6 Short passage for reading [ j52%0 3¢

Risks to health at work ,

The main hazards are of three kinds, physical, chemical and biological, although occu-
pational psychological factors may also cause illness.

1. Physical hazards

Noise, vibration, light, heat, cold, ultraviolet and infrared rays, ionising radiations.

2. Chemical hazards

These are liable to occur as a result of exposure to any of a wide range of chemicals. Ill-
effects may arise at once or a considerable period of time may elapse before signs and symp-
toms of disease are noticed. By this time the effects are often permanent.

3. Biological hazards

These may occur in workers using bacteria, viruses or plants or in animal handlers and

workers dealing with meat and other foods. Diseases produced range from infective hepatitis
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in hospital workers (virus infection) to ringworm in farm labourers (fungus infection).

4. Stress

This may be caused by work or may present problems in the time spent at work. Work
related stresses may. be due to difficulties in coping with the amount of work (quantitative
stress) or the nature of the job (qualitative stress).

T o 3 ok S e e A

(TAEGFEEAERE EEFEM =K, YHEE. KERFENLEDLEE, YR
U0 B R R A AT BB R BOR A

1. EfEE: BAE, R, . B, &, 0K, DKM TR

2. W fEE . BRBASMAFM TS TIREXEHEE. WHARS L EEHI, g
LMY K EITMEE . HERKBWBIRAMERRRZE, HEHERESRERKBIN.

3. WMfaE . MIRERATEARSLEE A AN B . W s . A A B L K P 8 B A £ A Y
PN PN FEW&%E&E%M&AE@%W%%%H&(ﬁﬁ@%)ﬂmﬂﬂ%
RFBY BB (HERYE.

4, R TAFA B s A 0 6] 2 B0 o] BT RES R I . TAEMEME R KR —F H
RTAERAKKMEFAE CERESD, H—HERETEER GEHED.



Unit 2 Engineering Drawing I#2lE

2.1 Various types of views {351

p
|

{/ /
S @/
; A
(a) General view
0 A
R O
VA

Detail A HKEA
| Scale2.000 H4if2:1

(d) Prgeét;n view © Fr;;ggw (f) g&?gd view

Fig 2.1 The five main types of views T EEHWE

O
L D\ J
(a) Broken view (b) Partial view (c) Full view (d) Half view
BT AR LA FHE

Fig 2.2 Some other commonly used views Ffth % 41 &
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2.2 Drawing instruments 22PFEJ{Y 2%

Dividers

Protractor
BAR EEN

A\ [T
. &;@;
==L K@\Q

Fig 2.3 Drawing instruments % & {{3%



