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Drill ' Nomenclature

> Drill Consiruciior):

A twist drill 1s macde up of tnree componenis:




Width of-

Land

DrliFBedy,

Rake
or

Helix Angle

Body
Clearance

Flutes

Width of land

\—Heel

Leading Edge
of the Land

Back Taper




Drill 'Nomenclature

S @ftt)ple) Plzlpfleites

“Largest diameter measured across the
top of the lands behind the point”

DRiLL

DIAMETER

o Baclk Tager

— The diameter reduces slightly toward the shank
end of the drill, thisis known as “back taper”

— Back taper provides clearance between the drill
and workpiece preventing friction and heat






Drill Nomenclature
Fltiie Eaplefir):

— Flute length determines the maximum depth of
drilling



Prill Nomenclatlire-Elute Constriction

0O,



Drill 'Nomenclature- Elute ' Constriiction




Drill ' Nomenclatiure -Ellite ' Constriction

S GHIPPIEAKE!

e Has special tight radius
“J” shaped flute

> Tignt racdius nelos to
Drezl Uo chios

 Heel is rolled for
Increased chip space

 Used in equipment with
fixed feeds where long
stingy chips are
produced




Drill Nomenclature- Elute ' Constriction

s PAEPEINIGCE

“Comgpatlrd racius,

cleared neel fluie snage”

available flute space
for chips!




chip spae, but reduces strength
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Drill ' Nomenclature ~Webs

torsional
strength of
the drill



Drill ' Nomenclature

> Weao TrlleKness

Wegs norrally fall into tnree caiegories:




Web Construction

T

Light General Heavy
Purpose Duty



Drill ' Nomenclature- Web_Thickness




Drill ' Nomenclature- Web_Thickness

—rFound on all GP drills




Dl Nomenclature- Web. Thickhness

— rlazivy

riezvy cduty




Drill 'No'men'clatiure- Web. Constriction

> [riere are iniree corrlror weg




Webh Constructions

e

Parallel Web - Thin

Parallel Web - Heavy

Thinned Web then
Parallel

xxe\%\%

Constant Increase




Effiects of DrillfRe-Sharpening

Web thickness

Section

N —

Section

Drill
Diameter




Wehbriimning

Ground notch to
thin web and
reduce chisel

edge length




\Weh/Poit Iimning

as to follow

manufacture.
the flute contour.




\Weh/Poit finning
High Tensile

and reduction of forces

the chisel and almost
to center




\Weh/Point faimning
Flatted Lip

of the drill

Eliminates
“hogging-in”




\Webr Finning
< K= Noich

1/4-1/3 of
Lip Length ’\
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Hlalf radius not
— Web is typically thinned to 8% to 12 % of
the drill diameter

— Shortens chisel edge length reducing
thrust

— Improves chip evacuation

— Used in tougher materials and some large
diameter drills



\Web Thinning “pR” Notch

1/4-1/3 of

Lip Length Ay, ©105° £ 5°

) SN Chisel
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> FEull racdius noier

— Web is typically thinned to 8% to 12 % of
the drill diameter

— Shortens chisel edge length reducing
thrust

— Improves chip evacuation
— Used primarily on coolant hole drills



Drill Flelle Angles



Drill ' Nomenclature

o rlelc Ancle:

“Angle formead geiwean e
clrewypl geirellel to ire cuds g ine

clell] ziplel ip)E edge Of e Jeigel




Various; Helix Angles

High Helix Angle

SN

Regular Helix Ar

Slow Helix Angle

R —




Drill Nomenclature- Helix Angle

rlelli argles generally fall into inre
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Drill ' Nomenclature- Helix /Angle

Slow Solrel

— 12°to 22° helix angle

— Usead in raterials grocucing prokern chnios such
215 OfESS OfF 0rofze, Of Casit lror]

— Also used in horizontal applications where the
drill is not rotating



Drill 'Nomenclatiure- Halix /Angle

— Found on most general purpose and cobalt drills
=Usedipranvidenvanenreiraiiing apphicanens



Drill ' Nomen<clature- Helix /Angle

— For softer ferrous and non-ferrous materials
producing stringy chips



Pl Nomenclature-HelixAngle

s S VG GESICHERGIRE HENIExsZREE

gffget gariormeneca?
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Fast Spiral Drills

Slow Solral Drills




Various Helix Angles

Regular Helix High Helix Drill
Drill



Drill Margins



Drill ' Nomenclature

“Trnie cylindrical gortion of
i frizi 1s ot cut

1)

— Bgely clezifzifics gfayen)ts
Excessive runkIing and
fifetion



ViaKrgins

O

Single Double Triple
Margln Margin Margin Margin




PriliiNemenclattre- Vargins

— Splellervleife]lr)s

> Most starncdarcd tools are
siacjle el




Drill ' Nomenclature

Doduole Marcin:

> Used in specialized applicaiions wnere
orecision nole size, and finisn are required

for support




Drill ' Nomenclature

> Trigla Merclin:

 Provides the greatest amount of stability and the

greatest amount of friction and rubbing




Drill Polnts



Drill ' Nomenclature- Points

'S FOLlr rrier]
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o Trie drlll golrlts re




< :
118°

[

General purpose

Soft and ductile
material

118°

45°

%/

VA

\

Chamfer
(to reduce burr)

/

1185/

[

7\

Split
(reduce thrust &

11

Helical Point
(self centering)

140°

Yk

VA

\

High alloyed




e Point Angle —
N

Shorter, flatter cutting lips
produce narrow chips

rlicin Point Andle (Flatier Point)

— Recornrmend for narder and tougrier
raterizls

— Stronger cutting edges

— Shorter cutting lip produces a narrower chip

— Point angle greater than 130° are generally




8\

Longer cutting lips
produce wider chips

Lower Polnt Andle (Sharper Point)

— For softar retarials
— Points sharper than 118° are generally
used for soft non-ferrous materials and




Drill Nomenclature

cutting lips




Drill Nomenclature- Points

> Lig Relief Arnicle

— Drills for soft materials and small diameters have
high relief angles up to 24°

— Ciprrelieirangles arermeasuired acress the margin
Widith



IRCoEcH EiprElearance

f

Excessive —

No lip Extreme pressure Corners of drill
clearance required to make drill broken due to

cut; top of drill shows excessive lip

signs of rubbing and clearance
heat caused by little or
no lip clearance




Sugeested Lip: Relieff Angles

Drill Diameter Range Lip Relief Angle
w00 el "
#60 to #41 21°
#40 to #31 18°
1/8" to 1/4~ 16°
Fto 11/32” 14°
Sto 1/2” 12°

33/64 to 3/4” 10°
49/64" and larger 8°




Drill Nomenclature

tire end of in <A,
| *Ihe cutting lpsy

-
O
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‘G

cloes rot cut




Drilll Nomenclature

> Crllse

“The angle forrnecd betywedplitg
chisel edge arnd the cutfigleile

of lip relief”




DrillFNomenclature- Points

o gY Decjres

Single primary clearance
ground in one
operation




Drill Nomenclature- Points

! Cutting
face

Secondary
clearance

Primary
clearance




Drill Nomenclature- Points

> Dotlgle Anclle:

90 degrees

— Helps to eliminate burrs on breakthrough




Drill ' Nomenclature- Points

— 90° Deaqjree




Drill Nomenclature- Points

— Excellent for producing straight holes
In deep hole applications

— Minimizes burrs on breakthrough




Drill Nomenclature- Points

Long radius Cutting lips

5 Racor Q

— 118° point with corner radius

— Prevents “grabbing” when exiting angled
or curved surfaces

— Reduces outer corner wear
— Minimizes burrs on breakthrough
— Allows for increased feed rates



Drill Nomenclature- Points

A

SN

> Bleiore oolni

angled or curved surfaces
— Reduces outer corner wear
— Reduces burrs on breakthrough




Drill Nomenclature- Points

Secondary
clearance

> Sollt Polai (Crapli<s el

Primary
clearance

Cutting lip



DrillFNomenclature- Points

— Split self centers and
reduces thrust



Drill Nomenclature- Points




Drilli styles-

Alweys use ine sroriest drill possiole!
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