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Teamwork
No designer works in isolation. Designers collaborate with colleagues in the

development and production departments to plan the way forward. Design at
Mercedes includes concept, detail and then production.

The start of the design process—the emotional phase—involves a drawing. Designers
use either an old-fashioned pencil on paper or a virtual drawing board to create this
image, but it’s a vital component as it brings the idea from the designer’s mind.
This allows others to critique it, to suggest modifications and to add their own ideas.
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Engine lathes are designed for various jobs. They can be used for turning external

cylindrical, tapered, and contour surfaces; boring cylindrical and taper holes;
machining face surfaces; cutting external and internal threads; drilling, counterboring,
countersinking, and reaming holes; spotfacing, cutting off, etc.
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All engine lathes have virtually the same arrangement of main units.
Its main units are the bed, the headstock(spindle head), which may accommodate the
speed gearbox, the carriage with the tool post and the apron, the feed gearbox, and the

tailstock.

The bed serves as the base on which all the main units of the lathe are mounted. The
most essential part of the bed is its guide ways, which may be of different shape, such
as flat ways, prismatic ways or combination thereof. The guide ways serve as guides

for the carriage and the tailstock.
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The headstock is mounted on the left side of the bed. It contains the speed gearbox | sus aws s
with its principal part, the spindle, which rotates in sliding or antifriction bearings. The
spindle usually has a through hole, through which the bar stock being machined can
pass. On its external surface the spindle nose has the locating journals to mount a chuck
or a faceplate: inside, there is a taper hole to accommodate the shank of a centre.

u»‘); Ko 6)"J.S|o|)

1320 bl o e jeel i Jlai Cov g ool OIS Cole, b 1) sadbaiuwlgs o lge oF 8 Lol olid a5 L | Gl cullas

led 5 085, 1) oy il slacand o J ST, (y5lre (89, law )

90 50 glai o Lt Lod oo oS lbejlail L |, lgh 5 e ool (slocts g 5l plaS o -Y
DS alr

DS 0B 590 (n S (5, 1) Shol Baisae Y

A0 &8 5> Sl ladyyie Al 5 Blge Cuz 99 50 ) plliians 5 03,5 g, |, Hgigeg xSl F

oolyi olws (59, ,I5 dAnlad s Sljugs

Y

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

. &Sl ey 4 oolabad el

Sygots il 51 elS pe aS conl 03 5l g askd a3 g G5 3y S @ S50 a0
595 o ool pllsian 1 Ygone IS dakid (L0455 6l g day 395 sl 40 3l gy 9 pSore
oS Sl p3Y axkad cwain JS8 e 1 g Canl oK (g LB slociand | S0 Ceand ol Lol
g o0 (e ) dalaS i blug 5l diged wiz ) Jgux )3 09d (A

4

ol a8 b 6,5 ekl -y :all

9)ly 3 by

\al

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

Chucks are employed to clamp relatively short workpieces. They are divided into | i as s
self-centering and independent types. Independent chucks usually have four jaws,
each jaw being capable of independent movement to clamp workpieces of
nonsymmetrical shape, Self — centering chucks commonly have three jaws, which
are expanded and drawn simultaneously.
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The tailstock serves to support the workpiece being turned between the centres,
and also hold tools for machining holes(such as drill , counterbores ,and reamers)
and for cutting threads( such as taps and dies). The tailstock can slide along the
corresponding ways of bed.

| ol b g 0 Oldes

ol g e ol

Cawloads ools ioled 3 sla IS jo 3l olSews jo eolaiwl 5,90 slalog ore 31 (slaiges

CarGeek.Live

of

ol OlS

IS Ay

IS Aoz i



https://cargeek.live
https://cargeek.live

CarGeek.Live

. &Sl ey 4 oolabad el

a8l g see Slasie
byy5e S5 k8D

S B Loy e S8 1
= by Job L
N 3
by o) &gy
L
Y- S
el Jl8 5 5 ulyy 398 SISO & azgi b
D-d .
D-d .
tan—=—= o tan —
Yy v yL Y
Callsd
ONSl lp 1) GB Dpge Sl Al
| © S Gl |y ilie S bogy5ea =
3 - - - N
9 © &5
25
YY-Y S

| oAby e slagis, El9 NN

Cawloals a3ls 5 Jgl g, zmdss 4 fadd QLS ()l jo

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

Spgm yele b g dae oz (0,5 Lo b (b, opl 501 SB98 &g Byl g, b (Lol 5 log e

S, Sl

(P8 O pgw Syl b (S5 kg5 sbilse

] Cly oBld pudas g, ol yo -)

sl il BB o5 5 L3I slaby s Y

sl il B adl g JelS clabog 5ee Y

el el BB s yls Sy ol dgly a5 el e ¥

(98 g Byl b (Ll i bog pio culro

Oygods bl Spsw (nl g 9S00 plnl (GBR Dpsw b LS 6oyhn S > Byl 0 2D
S5 dlgss Co Sy mhaw Slo I 0ad oo Colan Sl

ol (GBS O g OS> ()95 4 S9dme chigd g0 0Bl 5 g, (il )0 &S (plabg P Job Y

5 Jlog plo o,lb,e Sledl hittps:/ www.google.com/ (ss>siwnz 5590 3l oolazwl b

S o 1y (Bl 5 log 5ee sla b,

CarGeek.Live

Sl Ol

ST g 5y



https://www.google.com/
https://cargeek.live
https://cargeek.live

CarGeek.Live

. &Sl ey 4 oolabad el

| | vy 9 ol 5 sl Oldes

o 9 kb whl 8 u

S8 dakad Slig )0 ol (SKee Jos (nl a6 so (S0l 5,0l )15 Aalad aies o\l ol
255 plosl

5L IS Bges Y-V S

ol 5 5L 805,
ol

S o5 aygl; !

(1 —
s ofil gl

Sty ol3T 4y

ool ki 835, sbilg ¥E-Y S ool yi )Ll bad, YO-Y IS

N

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

)va OJ)’)M

e 4 g Sl S sS Ygoma 5 095 ondl 5 Wb a5 Cewl (6L 50l 4 Yoo ,Lo 85, sligy
Do Ay 03,0455 yg,0 Wb ol Hekaie pl gl p s );o..\.;)d.gi.o..:_al.m.,o‘) O Olg oo Judo
s 5035, 4 yiadae yebas 1) ol Hlgn b

)L......y 85, s YV-Y Js

s Camdge gl (Jobo &8 >0 B Slas @ 0ad) (105 (wlew :all
YAY s

oyl ldes

aile sil)so S o Wb dalad (6,50 Sldas )Q.x;;u},;saljs)@ Sldos r:l;;.sl sl
ol o 28l o G lejen jebor il (ggrens 5 )b mebiis slocS > lles ol 4o Lol il
soliol Ly 03, IS &asd 1]90 by cns 3 005 ca 8 5135 3,50 sbo Canxbge ;5 03, la] Slidac
ho 338 (53, (£2)5 Opge Ay paal Gl dw g 09d oo wlew [ mhaw 4 Loy O pygu ]
055 0 el (o050 Spsn b Glojen (55 pdn S8 > g )b ke oS >

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

SIS gy & lasd el

o2 ©ldes
ol 4 0l dalss ax IS Axdad ) iend ks aelsl IS dabd 55 0 b L5l 5,Ld olles S
(ol 2850t Slloe 4 aeed SalS plosl sk L5 51 b oldes oS o b Sllas
5,5 bl yo 08 bl (Ll b0i, b s, o ST a5l pa b Slass Sldes g0 ol LIl L

2'1‘"' ) ¢5§>9S aJ9‘) d"l’ JS'“"A «_)"‘ és) &5‘)" as ‘)"“A@ tsel’ )L§ dalad LSLQ“"‘ ° L5‘°‘):") Aol
g S8 MalS S 51 ouile Bl 50315 b g sl L b5, Lol

O¥ 9,k I Bged VAT IS

s L oaiy oi g o) (sle dalad

e o S

Py S

Hbe 833, b, (o yo (Bl g Suul OIS

Jlatl o) (ol diwy Gl S0 )0 &Sl daain 5550 50 FER ) G 855 5 kb b5, )
g sz obj Gl (Sl 5 (49,8

S sl 8l 5g, o S by g bl bt lles o | plliiaw ol yg0 olass —Y

100 plowl g 054 5 (S Se s (e L 1 S Axlad (59,0 4 (g )Lt B sty T

050 0 55 o ot s ol [y g 5050455 J510 31 o 50, oal gy Jobo ¥

A 5o )l dxlad e b cenlite |y ogaste odils 4S5 S50 5l (b 505 el (yg5m Jsb -0

DS 1 S os |y Q'l Sz i )loass 3l jo jLd sas) fyols S8 51y -F

AR

CarGeek.Live

el Ol



https://cargeek.live
https://cargeek.live

CarGeek.Live

| el

) CT ol ® u

Loy palls olm! Y sSIShasl il

szl Eged FA-Y S

ety

Cwlodds JSis Coonnd g0 @}CT Sl

szl esp-)

s e (slop b (sTls 5 s o 455 (gl Y5 i 5l loe 35 o
g Slo ¢ e 2

Szl 88,8 elgl FY-Y I
N axkad iz g 5l ok 4 0,38 a5 ol 6l a5 K0St Lo 38 () slayled ALl
28 oolatwl ol par CLS jo 7 o Jooo 5l aiiled oo calio a8 Ll (6l o )ls
6,8,5 505 loass -¥

2,5 s pgase slaoai lodss g9, 1, e 8,8 Wb eolaiul gl

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

S s, 4 oladad el

Sz 8,8,8 505 laaSs glgil Y-V S
e 313! ki
3,88 laug a5 Wgd dwn puS0di, 4 (S yeb Qb ki 0,8,8 o sl)ls a5 Sz el ()
08 R Sy SP b cqzen ]
3 S ye S5 oS Kigdh dtas pSos) 4 (5y5b Wb s 038 50 sl &5 Szl el (o
55 )8 088 50 Loy

L SCPOESTR o o QL

Ll (65950 SE yo olKiws 3l soliiwl iy wlakad S5zl o

55 eolitul oo sily (sladog o sl 55 S pgms Syl b, | ol on 45Kz

4

CarGeek.Live

AGS Az



https://cargeek.live
https://cargeek.live

»J’LXASG

CarGeek.Live

2970 (! 5

‘oMuLu Lgl.bd.:..oy 9 (5"“"’“ Jj..a‘ 9 &5“3 le.: WLC) W
S S5y bl

0,5x45°
—_ s

32,5

s L 27 85 |75

H axkad Olasine

97 il

09 b pseiasll b @i i
DY X V-0 :adgl slge olal
dae Vol

T 0 il g
:4.3.‘5| ->|9.o

)|).:|

10 Ay edsS )
g gllogey <

B oesy hlwg -V

B s hlws -F

Sl g s, 805, -0

LR P e e A R R e B ¢
Sé e e Y

by 2T L ol yan aie plliiaws A

CarGeek.Live



https://cargeek.live
https://cargeek.live

SIS gy & lasd el

CarGeek.Live

ol 5151 3

DS 6,5 1y Blie dshad coad by slodiosi 5 Sl Jgol 5 o8 SIS Cole ) fpod

4,5
25

o 14 =
& o
b5 ||
E-E(2:1) A ..
HE bl Olasic
)Af)‘j:pl}

ool b porieadd b @ i
DY+ X \0- :adgl Slge olal

sac ¥ ooloss

T 0 il g
:)‘}.3‘

oD ayy edsS )

B oes, los -¥

B s los -f

sl g, 893, =0

R 8, i

VA S, T Y- =Y
Sé e ita —A

Lgrpo )10 ol pod aie pllasans -8
A a8 aze =Y

CarGeek.Live



https://cargeek.live
https://cargeek.live

1x45°

45

CarGeek.Live

¢

Ok b porieddl b g i i
:4.,)5‘ o‘,.o éL’.g‘

DYD X VO adsgl olge olal

dae ) oloas

T b Gy

)‘)J‘

HSS _ilysg, 005,

[0 gy pedsS

1 S, Tl WY T

CarGeek.Live

Lslre Sie

S Hloses,
adass ilog

RN

)
-y



https://cargeek.live
https://cargeek.live

CarGeek.Live

SIS gy & lasd el

Tz syl y
DS 6l 5 1) blae dslad oad )by sladisgs g G;A.g.l Jsel g 2ol ele oo

@51

|

T

1
—90° -

2
10
D-D(1:1)
)lS £ ! *E' Q‘ S
&z b
Ok b @wip b posined i i
dac ¥ ol

T 0y

DOd X A+ :adgl dlgo Slal
315

D Ay GedsS Y

buge Hlogw =Y

S e, hlws =¥

65525 oy —F

s, 805, -0

Ohy 8, =7

VA S, L Y-y 1=y
SE o &0 —A

abgsyo 4T L ol yan 4 plliians -4
VY Lhed @ ae =Y

e ol )

0

CarGeek.Live



https://cargeek.live
https://cargeek.live

CarGeek.Live

@63

IS b gollas dnbad L
5 [
[ [ 8
11
B-B(2:1)

O35 b pgriagdl b i p iz
DY+ X 10+ :adgl Slgo slal
suc ¥ ooloss

.00 ilyels

315

HSS ol 605, -)

0 Ay edsS Y

14 X, T L VY T -y
Lislre Sie ¥
S0 OIS s, -0

s bleg -7

SE e de Y

ao pllas 4w -A

SIY 5 AIY b 4y aze -9

o 05, =Ye

CarGeek.Live



https://cargeek.live
https://cargeek.live

CarGeek.Live

SIS gy & lasd el

Sl ) zph 4 aS o)ls ‘_;:.o oo DI 51 ol cale ol olfws 5l oolal
Wl o ,glS 4 deio Siwly yials )

1585 el 5505 (slmshanial Byt 5 ozobisel bl Jss
Sl ze 3l erSelr 5 @liSoe &b sl b oy il

(ol olo aloxil 5 (coddy EY garme oS i)l L oyl

tstlollim OMlalas jo (iaily ©ya8 (128, Vb g golail slags 2 | ablis
EUS S e (gladiuls (el § B pan g Slalsd a5 (o So255 bl

D > T S

sile glgl 5,L,0 |, Sledbl https://www.google.com (sszsiunz ;5590 5 oolazwl b
SS o sl sla oUlgs g ol

Y

CarGeek.Live

Silsoe LT

S g 3



https://www.google.com/
https://cargeek.live
https://cargeek.live

CarGeek.Live

SISl (S L (ol

® :)lfc).;b

\
EEE + A 1w
- 20 = il ol
_% Bt

® s w s w0 05 Ra 3.2
s

1l
th

10 )Sloc o ylusliw!
and lol p mhoe coaS - anss olul p beojlal iy asls

Ol 9,512l 9,8 plowil byl plo

V0CE ¥ © glos g o lailin T dges =Y ¢ uSo Fro ol b el o5 - o518 lasa jo0 -V tlal
A3 VA yley =7 e lailiwl asl bilug -0 15 4 solel g o lailiwl il g VTl -F

255 age i ol | 65 5 00 cLible Siiae (IS Al B s e b5 oS & g 5 13
N9 W e ol 5 o)) ilog winass hilog cawgie g3 Y -

" ;».»0’" L )LU.D

dqu‘ »)‘5.4 »bLu‘ JJ.».«S

\ SCWPERE
\ 3 sstoestel [N
Y S ks e | F
Y G5l ek ot |8

b i (Sl oigiod) esihyed sl Kol

R SE)

5 2l 3 gl 5 aslgd cole, =)

oosl eS8 el 5l eslanul =Y

J5 Loun 50,58 58,5 525 ¥

ol g o cule, -F

# Sl ped (e Sle

A

CarGeek.Live



https://cargeek.live
https://cargeek.live

CarGeek.Live

¥ obog
65 5538 gy 4 Olalad sl

sloanld (laisle [0 a5 mgd oo axlge egiio Olakad L ¢ Jaio o olin s 4 2K L
oolil s oo Wil g )0 ilisee slasig, 5l Dlalad iz 5 b b cnlie 5l 0018 alizes
CElo jo ol Foolandl lols il dwg 4 bl cole wlahad woss JSob e g 3903
S p 3 rahw g aiws I Slopn S o oS 5 Zolaw sl g sia YU Cds winjls a5 Slalad
el 558 pdile g a8 TS 4 Wilgd co goladl adgr gl 4 siile dodiog > glsil 5 ol>

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

Y G ;; él-j KCY) 9
G032 gy 4 Ol Colu (Sl

$3g 050 45 4 (6,50 ilug g bolSiws ax ;3 olliws 3 4 5l pdle o515 0
fol gl posly Gayb 5l Olabd cobe moe slo g 51 60558 1
oolaiwl aie pudile g 315 ile yuda Ko sooliws sl 4 5,8 oSws 5l sl oo 4gS>
§5g00
o503 hoad ol (2Btws 4] 58 olfiws plgi o0 4555

3l Wl (Sl o 51 Sua

275 CELo FPY Juo 58 e (sl 20 Y

(O3B (g, ST (0,5 Bz g ol ()3 (85, Zolaw S oUly )
65,9 olSiws 5l s3> o dalsy Ty =V

16,53, Sllee glol & 5 -

(6558 sl 5 glgil o el OIS cule, -F

Slabad 6,155,861 ) plamil oo s -0

ac bl s 5,8 olfiws bawg wlakd el —F

: Y 3 PURCR R W

asd olol ply 658 e 5 6318 Olahad aS 5y ainlgs 0B Lex i (6 ,.50b axly cpl pledl 51
WS 6558

Yo

CarGeek.Live

Alage T



https://cargeek.live
https://cargeek.live

CarGeek.Live

sladaiz Gy 5l gt )lo ool gy 4 Slabad (20 IS5 lie oS Cusl gl B )55, Mt
wloas glasl 5,38 sloaile 5l ol glgl colakad 5olol colo gl 0gd o0 plol 5,8 das ol &
Slacrile w5 5590 Sgumme algi b (s5lucss o1 53 &5 Lwgie 5 SzsS slaolS)lS gl S
ol il jo el Zohew bl ke b5 gly wgdoe a8 S 5 4 Jlosdsl 558
3000 spile doodiog > glgl gy el sl 0gd co oolatul slojlgye 5,8 slaile

S5 35 (Shale 5als L (ole) Shlé

S50 sl 8 u

Sk Olewuds plxil 5 lagly Zolaw lo wed Glocad (Blo Fohuw b Slikad adgs gly 5,8 oo
D9, ) 4 odioF > glail ol g slasgly g
Cawloads oals yisles iy S 50 (6,575,8 Olalad 5l digad wim

6)15})5 6&)15 god =Y JS.,..:

Y

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

S JolST T 5 Jguzr 5 0SS5 | s
Tl pdy Sl 5,8 L alalad 51 G plas” adgs

Milling is performed with a cutting tool called the milling cutter. The cutting teeth may | | ¢ s
be located on both a cylindrical surface and on periphery. Each tooth of the cutter is a
simplest tool, I, e. The milling cutter, as a rule, is a multi-tooth tool.Sometimes single-
tooth cutters are used.

The cutting edges of the cutters are made of tool carbon steels, high-speed tool
steels,carbide and ceramic alloys .
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Horizontal Milling Machines feature the horizontal position of the spindle and three
relatively perpendicular motions-longitudinal, cross and vertical. Plain horizontal
and universal horiztal machines are of this type of milling machines. In universal
knee-type milling machines, the work table, in addition to the above motions, can be
swiveled about its vertical axis through an angle up to t6 to each side. To set the
table to a required angle, in respect to the spindle, use is made of the swivel plate
positioned between the saddle and the work table. The plate is provided is provided
with divisions in begrees.
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Cutting fluids, or coolants, are utilized primarily for removal of heat from the cutting | .. s

tool. They help reduce the temperature in the cutting zone and thus improve the tool
durability and surlace finish, and also protect the tool and workpiece against corrosion.
The cutting fluids should meet the following requirements: high cooling and
lubricating abilithy, anticorrosive properties, and they must be harmless for personnel.
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Cylindrical(plain) cutters are applied in plane machining. The plain cutter teeth are
positioned along a helix with a definite inclination angle(angle of flute helix), plain
cutters are made solid of high-speed steel with fine or coarse teeth, and also with EI'
inserted blades of high-speed steel or carbide tips. Application of plain cutters with
inserted blades(teeth) contributes to saving expensive tool materials.

The principal dimensions of plain cutters are its length, diameter, hole diameter, and
number of teeth.
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Face cutters are designed for machining the planes on vertical and horizontal milling
machines. As distinct from the plain cutters the face cutters have teeth located on the
cylindrical surface and on the end face. They may be shell-type face milling cutters
with fine and coarse teeth and sheel-type inserted tooth milling cutters made of high-
speed steel or with carbide tips.

The basic dimensions of the face cutters are diameter, cutter length, hole diameter and
the number of teeth.
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The shoulder is a recess confined by two mutually perpendicular planes forming a step.

S ez
A machine part may have one, two and more shoulders . The slot or groove is a recess

in a part restricted by planes or contured surfaces. The slots are classed, according to E]'
the shape, into rectangular ,T-shaped, and contoured ones .The slots of any profile may
be through,open or with an outlet , and closed .
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Dividing Heads for Direct Indexing. In many milling operations associated with
indexing, the use of the heads for direct indexing proved to be more efficient. In the

dividing head the angle of spindle rotation is read off the plate having \Y divisions and
hence permitting the division into Y, ¥, ¥, # and \Y equal parts. The spindle with driver

chuck at the end rotates in housing. Center is installed in the spindle, the left-hand end
mounts disk which has VY slots. Nut serves to adjust the clearance in the spindle

bearings, The spindle is rotated with hand lever and is clamped by disk which is set
to the required position by locking lever /.
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