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 ixe==1(Learning Outcomes):
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>.fgf=r(Drilling)
3. fafi(Reaming)
. 3ifw(Boring)

8 FITHIR (difse(Counter
Boring)

¢ F1TH Fefse(Counter
Sinking)

Y. =5 FPe(Spot Facing)
q.571t%1k(Tapping)
b Gem=e(Trepanning)

».freb e (Rivet
Spining)

do . #ifTf*iz(Polishing)




A fgfee (i ¢ @ifa @3 Tt 1=y

Drilling, Boring & Reaming

Drill bit Boring bar Reamer

h’é

|
t

Drilling for making Boring for enlarge Reaming for finishing holes

cvlindrical hole Drilling hole Or slightly remove
Material from the hole
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>.737(Base)
.F(Column)
©.G<E(Table)

8 .f&=1 cze(Drill Head)

¢ .tagytes wod(Electric
Motor)

Y forze <91 (Gear Box)
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.FA(Column):
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8.fg=1 (ze(Drill Head):
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¢.taytes wG4(Electric Motor):
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A fgfere uf*ca eaif=ysi(Classification of Drilling
Machines):

e e st e stow/Ae S e e et 541 T9:
>. TG fgfere i1 (Portable Drilling Machine)

2. eI fgfere cif<ig (Sensitive Drilling Machine )

(F) @ e (Bench Mounting)

(¥) @@= wefBe (Floor Mounting)

o.===13s fgferr Gt (Upright Drilling Machine)

(%) =125 feS (Light Duty)

(¥) et f&efs (Heavy Duty)

8 .wafew fgfeir i< (Radial Drilling Machine)




Continue..........

(%) 212+ (Plain)

(¥) @t gefyepiE (Semi Universal)

(o) Bl (Universal)

e.5ieal fgfere cif*i= (Gang Drilling Machine)

b 1 e fgfer e (Multi spindle Drilling Machine)
(%) Fresre1 2efG (Single Unit)

(4) eta-5127 (Way-type)

q. 9T b e fgfere ife (Automatic Production Drilling Machine)
(¥) 2cefHe G (Indexing Table)

(¥) Gt Bigs (Transfer Type)

b.f8o =t fgfere it (Dip-Hole Drilling Machine)

(%) ©ifb=yer (Vertical)

(¥) 2o (Horizontal)



>.TAoTRE fgfere (%9 (Portable Drilling Machine)
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2. 7ebe fyfere == (Sensitive Drilling Machine )
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o.9+=130 gl if*= (Upright Drilling Machine):
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8 .wafewet fgferr %= (Radial Drilling Machine):
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1 @feam Gl @fiea @it (Types of
Radial Drilling Machine)
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e.471ee fgfere i« (Gang Drilling Machine):
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L. 316 e fgfere Gifi= (Multi spindle Drilling Machine):
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(  Muitispindle
Drilling machine -
Gang Drilling
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A 5 e fgferr if*ica tat*gs (Features of Multi
spindle Drilling Machine):
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1 N5 e gl @ifiee gsreen (Types of Multi
Spindle Drilling Machine): & i
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q.CGICOT e gl @« (Automatic Production

Drilling Machine):
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1 SIeos guies fgfar aif=tae g<eeen (Types of
Automatic Production Drilling Machine):
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b. [ @« fgfere i« (Dip-Hole Drilling I\/Iachlne)
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O s @ fTeizs wree T 579

o.

b.

o.

i ©1gs (Machine
Vise)

™ 8 @5 (Clamp
& Bolts)

©l-g (V-Block)
et 26 (Angle
Plates)

ey (Shims)

Arienet PGt (Parallel
Strips)

I ARG T
(Spirit level)

be1 e = (Tool
makers clamps)

fget f&et (Drill Jig)

do. fFaE (Fixtures)

GO ESKOLA
MOUTIXNKOA

IACLLTY OF | MONDRAGON
ANGANELNG T UNIBERTSITATEA

WORKHOLDING DEVICES

Clamps

» Used for big size or irregular parts.
* Partis hold using clamps, t-slot bolts, screws, washers, nuts, parallels, step blocks, ...
* ltis important to keep in mind the efforts/deformations produced on the part.

o

T-slot bolt
Washer

Angle plate
Toe mold clamp

\E 1)

Step block Cam clamp C clamp

Swing cIémp

by Endika Gandanas 20



A %= =121 (Machine Vise):
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A ™4 s @5 (Clamp & Bolts):
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Q &/ (Shims):
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A siyiene <G (Parallel Strips):
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A 5= Gt F5=1 (Tool makers clamps):
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HRCEREY (ﬁﬁflll Jig):
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1 g1 fart qrieas et R
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Clamp

Fig. 28.70. Locating and holding work in a channel jig.
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1 =Foe (Fixtures):
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A 5= @fe feerzem (Tool Holding devices):

>.f@e o1 (Drill Chuck): @ v siqimereg  TAPEReo stanx
u2 9 oeiffs W «9 WA e =W | 37T
wmmwmwmmm|mﬁm
AILFA HFFS TP B Tl B Fferfgsa <
FifeTgesel Golm wipfen =7 | G Bita =7ies

KEY HOLE

W C‘Dton-q W ® | GEARED DRILL CHUCK
3% e Mg F@ MES 5iIF INF AT DI ﬁ{

I A W 193 QAT BICE ARBFONR (FICR6e

41 LTS ARCS TG H0 FoTa & AN T 98 27 | DRILL SLEEVE

Used to hold tapered shank twist drills that are too

A6 8 78 (Socket & Sleeves):  memhiymetseredioleinmhe sindcoline drlina

ol oy AE IRce A@ed Gleids ga <5 7" @
*FICHA AR AFE N [rev IR S FI6e oA
TR Ale® ORI 2T | DRILL SOCKET

Usead to hold twist drills with shanks too large to fit
into either tha drill press spindle or a sleeve.




2 I(QG’I UH0od TS 2

"
Using the drill drift

m The driftis inserted through a slot in the spindle

AN
W Strike here
e \__] - to remove

\Drill tang

\Machine spindle

Most modern machines
have a built-in drift




] 1o ™A U3 Fe g3 &« (Wifere Ferpee=1 (Carry out

basic calculations for Cutting speed & Feed ):
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A Fre (Feed):
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1 e 51 16 (Depth of cutt):
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1 gfere sfkce @fif@e st (Machining Time in Drilling):
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3 PT-0d: 60MmM red W FHIET® 25mm [eR 9t ey Face Fo
A GRS 204, IM Fo« yfe 18 m/min ¥de afe wiec Al (Feed)
0.2mm 7?2

SA: ST SR,

RET g t =60mm
FEa I D = 25mm
Feq gfe Cs =18 m/min
2% F = 0.2 mm/rev
fGfere g T= 2

CICIRITH
I =i , Cs =

1000

TTX25XN
1000

=>18 =

N=2221990 _ 559 RPM

TTX25




Continue....
QT
L = t+ g = 60+23—5 = 68.33 mm

ST
S i,

L 68.33
fGfere 7 T= — =
FXN 0.2X229

=1.49 min (Amss)



= o @dif=ys (Classification of drill bit):
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5. BB fer (Twist drill)
3. ree fge (Flat drill)
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528 fgat (Twist drill):
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%3@% 233 WIS “F |

%3] A GRS 420 G | 329 26 Fo
O3 GFo FIL G& AR |

Sefaiee 528 TYe1 2206 FBIeR Codl &Y 961
357 (T A FIE I0I0EF *LT TS ATS
[ AICF A<QIF NG QICF 7 |

Sy 490 A3Ed codl T4 =T |

< 532 5 4w & S e oifds =3 |
371 - AR el DIt SR F50e SBHIC! A |
2.3® - TRITe (3 w62 TG o7 T = |

(R )

L)

L)

Parts of Twist Drill

Neck

Fsmnk 4.‘ J m Body .

-Cutting
edge

\\

«
Body

Land
Clearance

Chisel edge ; Chisel Edge

angle /
=/

a’r‘
End View ' My
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/ \}/ ™ Land

Clearance /
diameter



1 522 Ty aifsene (Classification of twist drill):

d. (B IS 532 o
(Taper Shank Twist

drill) L= S S =S
2. Iﬂzﬁ RIEST ]}"3@ @ Taper Shank

(Straight Shank Twist |

drill) ——mmmmssesame” T
O, A TR LG ?3‘“3‘ % Straight Shank

(Square Taper Shank

Twist drill)

8. (g-apoo 532 fuat (Three-
grooves Twist drill)

¢. TITTE 23S «3 & G
(Drill for molded
plastics)

Drill for
plastics



1 G =31 538 e (Taper Shank Twist drill):

3 YT *ice (G WIFfod ORI (GAR =I71es 528 Ge e | 93 fGet =il I¢ AiRees e
1 fem 21 T | ARSI GAR *FILF @ T (1 G TIRG 41 = |

The original Morse taper angle defined by
Stephen Morse for tools was a relatively small
angle of 2° 50, with the mathematical relation
that tang 2° 50 =5 %.

!
I Taper

/
I
I
! \
I
I
I

Diameter \

The Morse Taper was invented in 1864 by Stephen
A. Morse, an enterprising mechanic, who developed
it to reliably join two rotating machine components.




1 w530 =i 528 fuet (Straight Shank Twist drill):
TG2D A AR WA T AL S AT A TFE G35 SAprod =iee [f#2

GeTta (030 *I71eS $28 et o7 &% 1320F ATiete 532 fYens @1l 27 plidiaeres (G20
i7e 532 a1 3.9 L. 907 s =




L == GAR =S 528 fue(Square Taper Shank Twist drill):

G2 ACTA 522 (YT *I71eF TOrHle A Tl IF 4A0E =W | CFIIR GAR *mies [f¥2 G et
@ @ TS 23T ATF | O3 K0 G, Ge1 ol (e AT BT 1 I | O3 490 T
G =7 [f2 fYea G At F5 @32 (25 YEa &5 329 209 AR Q00 2330 A0S |
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1 fg-aro1 538 fu=t (Three-grooves Twist drill):

% e e [ O <151 A 1 320e A- FOC G @ 91 =0 | Q-5 G aixires
I A, [GeTPFe A (FEF© 2 A (@S T A IS TR & VIS TF | 48 40
AT CFCa (FIF-FOC Y8 (I2© W | @ 9 538 e gyl 2340 5-Foe Geew
(50 IS TAM FH©T (4 AR IS Tf® 40w pfesT 1 9 =7 |




 witze it w3 e« e (Drill for molded plastics):
43 470 TG 2ifBs wrer 9@ o fon 71 e Sfice weze 7@ | AIEF G mda

Ue <19 & 3QMa BBk 41 23T |

SPECIALIZED
PLASTIC-CUTTING
DRILL BIT




] 538 fgs Irere WAs ey e e [Rea e 3¢t
N ST T

S, TG GET: 3 oyebt wigfed e @k 33 <ifbe
ST ALENSS Soo-d0 oy a7 gy 233 AT |
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% 7l | O3 40K G oATee A, forest Toniv (e
IR & TS T |

©. IR e 37 g (kiR fon ¢ wibe wigfen feg
frfafe S o I =9 =T | °

8. 07 Yo 3 G @ goF Ya {6 e 9
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T 93 403 fue {6 95929 01 =
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(@Y @

1 >Brrere 522 fgree fafey =

>.  *7I1&F (Shank)

2. By (Tang)

o. 3f© (Body)

(F) 7= (Neck)

() 26 (Flutes)

(o) Wf&a (Margin)

(%) s (Land)

(¢) fore (Lead)

(5) =Ge et (Cutting Lip)
(®) F11= (Flank)

(@) & (Face)

() fe1of =12 (Lip Length)
(@) »ix% (Point)

(%) forewt ae (Chisel Edge)
(9) et@a (Web)

(©) 3fe Tt (Body Clearence)
(%) fze1 (Heel)

Sl Wﬂﬂiﬂ‘ et

T Neck
[ang
- e -
Shank 1 r Body l
Lip clearance angle
Marain Rack or Helix angle  ~
' /i
Chusel /A
edge a0
angle #

Point angle



d *7<= (Shank):

el 1% A (T PASE B &) GIZ© NHF *J1eF e R | (R HIRCS (G &
*7eF TS @32 T ARG (G *JeF GAR T |

Straight shank

v

2

Taper shank

.

& T =




1 B (Tang):

BYI2 ZCETl (BoAI *7ICF4 (540! &l |
q5] Ffe JPre@E A6 (A
Y0 (A9 A0S AE I |




1 3t (Body):

Tang

Yot o9 A K9 (A0 Wifewa o0 &is widfie
TITF GF S FINCE YA AR 391 7 |

Shank

Body

Flute Length
Lead




(F) &= (Neck):

=J1¢F 8 Afercs Nl e @ (Neck) I |




(¥) G (Flutes):

iYe1 B dfors @ oFe FI61 AT Ot Fo
= (G AfCre Fo oS TR i
todl =Y | qRIGl F6a W€y e ol (@9 '@
T @R FEII5 AT |

Flutes




() W& (Margin):

T AN IFRE P 8 Ty JAHAE WIS
T Mifeey 2w PR G 99 e |
e sTgEeres y.¢ .. 23ce © WM. A

%?ﬁ@ﬁm%?ﬁeﬁ@®|

~ The balance of the land is
reduced in diameter, known
as “cleared diameter” or
“body clearance”

Margin




(%) =@ (Land):

vio FOOR THRO! HXMF S 0 | w1
[GeTe &R AR (ve gfetay a9 I
I 717 fg Tt oo *ife e 31w |

—The lands provide the drill with
much of its torsional strength

—Reducing the land width increases
chip space, but reduces strength

g




(e) fere (Lead):
fGe1 /6 5o So=e ANSAE GF(0

FOOR 9 S T© [T UG

SIS GRS R GV G

_ead




() FIOR o121 (CUtting Lip): Schematic View of Twist Drill

Qe @ I GRS G ©les Fifbg '
oo @ I uw I e e W |

TN 26y Bbw | of 7 20e oy qt Ghre
GO ARG (I T |

cutting
LIPS

Front View of Drill bit



(®) F11<F (Flank):

3% W9 @b we [F Hve 1A z0©
ForoR Wi [ge |

(f.‘\.O,‘IH(;'.i(’ View DY

~./

. ——

Face
PR
cutting
LIDS

Front View (Magnified)



(@) & (Face):

2] SR o1t Ay FHER 0o
S | B SR (AT oo
ST AR (AR |

Schematic View of Twict Drill

Face

Cutting
LIPS

Front View (Magnified)



() f=1o =12 (Lip Length):

& Q3 TILRS eieas (Intersection)
T4 A0S SIS T (& 1 (@1e” I

It is the length of the edge
formed by the intersection of
face and flank.

Schematic View of Twist Drill

Front View (Magnified)



(ﬂ@) & (POInt): Schematic View of Twist Drill

Yrea Fibe IS I wfw<yer (Conical) =~
ACEAG] ZCET AT AR (T [ HF G
RIAGRICGER O KRN

It is the cone shaped sharpened
edge of the drill that consist of
flank , face and cutting lips.

Front View (Magnified)




() foterst @ (Chisel Edge):
SO (Y AT ] 0L TIACE AL A |

The edge at the end of the web that
connects the cutting lips. The chisel

edge does not cut , it penetrates
displacing the work piece materials.




(9) &1 (Web):
G T Al e Hed

TGS AT SIS T T 1SS

FGIRVIGERO DGR R CEIE
e FE AT WF (AT
QTS *7ICFE MF @@= (o7 |

DEAD CENTRE

Bottom View




() 3fe f&amea™t (Body Clearence):

fyeTa WS T (A 3T T %61 TR
TN AL T TS I WA ALFIF2
I FAES I | I FES e

of Twist Drill

ST T A 1 1 9 zm Al
/Body
Clearence

Body

Clearence Bottom View




(%) == (Heel):

T fFaea™ . oA AFEE
@ @ A8 ifPe = o faa
T |

Heel




1 oo 1 (Function of flutes) :

S, 3 FI @& A9 TR I |

2. 3T Fhow oo efets fema 45 230e IR 2330 WNPRE 212 SR @ |

0. 37 T oy o Fes 7T |
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1 532 fueee *feg e oz (Various angle in Twist drill):
>, T A @ A AR e (Helix

or Rake or Spiral Angle)
2. G spese (Cutting Angle)
©. 7 e (Point Angle)
8
@

. Torot fafer=e siesret (Lip Relief Angle)
. Toter s wieeret (Chisel Edge Angle)
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ST 0 2300 wo ol @3 Wiy
AN A |

d @F= 3 @ 1 =igaE wpier (Helix or Rake or Spiral Angle)

Schematic View of Twist Derill




1 =I5 A1 feret siestet (Cutting or Schematic View of Twist Drill
Lip Angle):

IO @& I Foe F19l YR JoFa ARe
@ (@I T IE OF FIOL A
0 | AR FIOEF & FIOL T ¢ C:rfglg_g
ol =@ AT |

Cutting
LIPS



L it e (Point Angle): Schematic View of Twist Drilt

532 Y wem 12t it «w A | Fifte e
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1 fo191 fferes smieere1 (Lip Relief Angle):

e qCFa Afe 7@ @4 8 FICFT L@
@ (9 TeAg T it o1 4ot Spicere
I | AT (FACET WIS I | 61 1 @
TSR *&  qigd THQ  [FACT  SHICHe
TYRTos 33 o @R MZT ¢ Sy F+-
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233 AT |




1 foreet aw siieset (Chisel Edge Angle):

BreE & |32 FIbe Fe" TIe! @ @i Ty = Chisel Edge
OIS oreeT St e |
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