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Drilling Trepanning

Drilling is classified into
four common methods:

1. Stfedéni/navrtavani

|
2. Vrtani (s monolitnimi Sroubovymi vrtaky, vrtaky s vymeénn : - Drilling
|

. L] V4 v . r . wn r ] R4 " - T i
hlavicemi a vrtaky s vymenitelnymi britovymi destiCkami). f;jpﬂ:nm:_"_ ]
- amrer artiim

3. Vyvrtavani - Step drilling
4. Vystruzovani

Chamfer drilling Step drilling
L
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B
> |jteratura

 Viz. Sandvik pdf — z elearningu
« SECO_Obrabéni otvoru.pdf

 Vyroba vrtaku Ceské firmy Stimzet:
— https://lwww.youtube.com/watch?v=aK_k rOlgXwé&feature=youtu.be

» Tepelné upinani rotaénich nastroju:
— https://www.youtube.com/watch?v=6d85SHyPHA0&Ilist=PLOBE941E8AF9401B0&index=1
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Cutting speed
n = spindle speed (rpm)

v, = cutting speed (m/min)
f, = feed per revolution {mm/r)

v; = penetration rate {mm, min)

D. = dnll diameter (mm)

Productivity in drilling is strongly
related to the penetration rate, v;. vi=f,xn  mm/min
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CoroDrill® 880 CoroDrill* Delta-C
CoroDrill® 880 CoroDrill® Delta-C |

n = spindle speed (rpm)

Ve = cutting speed (m/min)

fn = feed per revolution (mm/rev)
v; = penetration rate (mm,/ min)
O = drill diameter (mm)

f; = fead per edge (mm)

1
i
1
|
a

k.4 = specific cutting force (N/mm2)
P. = power consumption (kW)
F: = feed force (N)
M = torque (Nm) p fo % Vg x D x K¢
= KW
[
240 = 103
mey [4_—to
= x o T x
fl‘l x vy X Dl:: - kcd. kl: kcl {f sin hr} 100
P.= kW
240 = 103
Specific Hardness. Specific Harndness
cutting force | Brinell cutting force |Brinell
ke 1 ki
cMC ) CMC
150 |No. Material Nimm? HE M 120 |No. Material Wmm? HE me
Steel Stec]
P [vrsioyes BBl [orstoreo
A — (B 010265 1500 125 i 01 |C=01-0.25% 1500 125 025
op I TR o e Do 012 |C=025055% 1600 150 025
= L55-0) : 0.3 |C=055060% 1700 170 0.5
.4 |High carbon stesl, annealed 1800 210 025 dal (o iy 800 30 obs
M5 |Hardened and temperad 2000 300 0.25 die HEﬂ carbon iy zaled 2000 i yros
Low alloyed (alloying elements = 5%) 4 enad an ten'paed_ ; )
021 |Mon-hardensd 1700 175 0.25 Low alloyed {alloying elements  5%])
022 |Hardened and Iernp-ered Q00 300 0.25 021 Mon-hardenead 1700 175 0.25
Himh alinasor L T _._I'l 2.2 Hardened and tenpaed 1800 300 0.25
e —— Hirzh =il s e o, DY
— 1}
For information about the k; value, see page H16. 7

For information about the k; value, see page H16.
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n = Spindle speed (rpm)
f, = Feed per revolution (mm/rev)

D. = Drill diameter (mm)

Power k.1 = Specific cutting
consumption force (N/mmz2)
(kW)

F; = Feed force (N)
M. = Torque (Nm)

D
Feed force (N) Fi = 0.5 x k, x Tﬂ fn % sin 1 (N)
Pc x 30 x 103
M, = (Nm)
m=n
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Drilling and boring Step drilling Milling, helical
interpolation

Advantages Advantages Advantages
+ Simple standard tools. - Simple Tailor Made tools. » Simple standard tools.
+ Relatively flexible. - Fastest way to make a » Very flexible.

hole.

+ Low cutting forces.

Disadvantages
Disadvantages

- Two tools, adaptors and Disadvantages
basic holders. - Requires more power and )
. stability. + Longer cycle times.
+ Requires two tool
positions. - Less flexibility.
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I
140° point angle

HSS drill

118° point angle

Chisel eddge

- Chisel edge is practically

eliminated with the solid
carbide drill.

« The axial cutting force

is reduced considerably,
because the chisel edge
is eliminated on solid
carbide drills.

- This results in better

centering features and
cuts chips close to the
centre of the drill point.
This eliminates the need
for a centre drill.

prof. Ing. Marek Sadilek, Ph.D.

10
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+ Silné ovlivhuje fezné sily.

+ Stejna geometrie ostri je pouZzita
po celé jeho délce.

« Uhel : 25°
* Velikost :
Material Pramér Prumér
Ostri nastroje <10mm | >10mm
Litina 0.05 0.1
Nerez 0.02 0.02
Ocel 0.05 0.1

0 Literatura Prezentace Seco Tools AB. 2012, s.27/146.

11
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~—d

* Pricné ostii je prechodova Cast spojujici obé hlavni ostri
nastroje, ktera se nepodili na rfezu

* \yvolava vysoké posuvove sily

« Bézna velikost je 0,05 - 0,4 mm

12
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Ztengeni Radialni Gprava pfiéného ostfi Axialni uprava priéného ostri
pFicného ostfi

Fazetka

+ Valcova Cast se stabilizacnim
(vodicim) efektem
* Axialni odleh€eni (zpétny kuzel)
- 0,24 - 1,0 mm/100mm
« Sitka fazetky zavisi na materialu
obrobku, pruméru vrtaku & jeho
uréeni (aplikaci)
- 0,1-1,0 mm
— uzké fazetky se pouzivaji pro
« Zaruvzdorné materialy
» duplexni nerezové oceli
» deformacné zpeviujici
materialy

13
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« Bézny vrcholovy uhel = 140°
— Lepsi utvareni trisky
— Snazsi odvod trisky

« Maly vrcholovy uhel = 118°
— Lepsi stredici efekt
— Vétsi Sirka trisek

14
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Uhel Sroubovice (€elni Uhel Fezu)

« Standardni = 30°
— Umoznuje zvysSeni feznych dat, nebot

v w s

ubéru materialu)
— Dobry odvod trisek
* Snizeny uhel Sroubovice
— Zvysena tuhost
— Zlepsena presnost vrtani

— Snizeny Celni uhel fezu, a tedy zvyseni
reznych sil

15
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Zpétny kuzel (axialni odlehceni)

Zpétny kuzel
Fazetka

« Zabranuje zadirani vrtaku v dire
- 0.24 -1.0 mm/ 100 mm délky na @ (typicky priklad)

« Obzvlasté dulezity pro mékké a houzevnaté materialy, superslitiny

a titan.
16
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Uhel hibetu (&elni podbrouseni)

« Maly = pevnégjsi ostri
posuvy
« Bézné ~ 10°
« Vétsi uhel se pouziva u materialu,
které vyzaduji ostry a pozitivni brit
— Hlinik
— Zaruvzdorné materialy
— Duplexni nerezové oceli
— Deformacné zpevnujici materialy

17
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Uhel kuzelového odlehé&eni &ela

jedna otacka

« Zduvodu relativné velkého vystiedéni v ose vrtaku je uhel odlehéeni
ve stfedu nastroje vétsi nez na jeho obvodu.

18
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Srazeni rohu

« ZvySeni pevnosti ostri
— Zvyseni posuvu

« Litina
— Zamezeni vylamovani

Negativni srazeni na fazetkach
 ochrana fazetek a rohti

19
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Mozna kritéria hodnoceni:

« Zivotnost nastroje

Rezné sily
Kvalita diry

Poloha diry

Uréujicimi parametry pro tyto faktory
jsou velikost upravy bfitu a celkova
geometrie vrtaku.

prof. Ing. Marek Sadilek, Ph.D.

20
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Moznost vybeéru tfidy karbidu a geometrie.

DestiCky lIze bézné otacet Ci menit primo na stroji.

Pouze vétsi prumeéry.

Prednostni uziti jako hrubovaci nastro;.

Bézny maximalni pomer L/D = 5/1.

Lze uzit pro rotac€ni i stacionarni aplikace.

Vysoké hodnoty ubéru materialu vyzaduji dostateCny vykon a otacky vretene.
Konstrukce stroje a upnuti musi byt co nejtuzsi.

Nutnosti je dostate€ny prutok a tlak chladici kapaliny.

Nutnost zakrytovani pro zabezpecCeni ochrany zdravi.
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The basic drill

Step Technology™

« The most economical way to
produce a hole.

+ For all workpiece materials.

- Standard, Tailor Made and special drills
available.

- A versatile tool that can do more than
just drilling.
Cylindrical shank Coromant Capto® coupling Cylindrical with flat
= - : - 'f’ .‘ S e o = _ I

22
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Nejsou samostredici.

Rezné podminky pro stfedové a obvodové destiéky jsou naprosto odliSné.
Sily Fezani na obvodové desti¢ce jsou zcela odliSné od sil pusobicich na
destiCku stfedovou.

DestiCky jsou umisténé asymetricky.
Obvodova desticka odebira vice materialu.

Stredova desticka

Obvodové desticky Obvodova desticka

Stredové desticky

Priklad geometrie pro materialy tvorici
kratké trisky.

Vyssi fezné rychlosti Nizka az nulova fezna rychlost
* otéruvzdorné tiidy « houZevnaté tidy

Chovani materialu

- rizné utvarede trisek Vysoka posuvova sila
» zvlastni tvar rohu desti¢ky
. Pfiklad geometrie pro tazné materialy (unikat Seco)

l tvorici dlouhé trisky.

23
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3
@ =y
T
l
Stredova desticka Obvodova desticka

24
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* Flexibilni systém.

 Télo vrtaku lze osadit rGznymi korunkami.

« Geometrie optimalizované pro rizné materialy.

« Spolehlivy a staly vykon.

Bez potfeby prebrouseni (nizsi naklady na skladovani, administrativu
a logistiku).

Nova korunka pri kazdé vyméné — snadna manipulace (bez nutnosti
serizovani, kratSi Cas pripravy, spolehlivost jako u noveho vrtaku).
Produktivita.

Presnost.

Presnejsi diry s nizsimi naklady

25



VSB — Technickad Univerzita Ostrava, Fakulta strojni, Katedra obrabéni, montdZe a strojirenské metrologie prof. Ing. Marek Sadilek, Ph.D.

Deep hole drill

Solid carbide drill

Brazed carbide drill Short hole drill

A |
i Large diameter drill

L/D.

15xD, +
10xD, + Trepanning drill
5xD, 4+ -
Drill
; ' : ; ' : ' diameter, D,

10 20 30 40 50 60 70 80 110
26
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]
ISO material group . M . N S H
Solid carbide o000 o000 o000 00 o060 o000
drills
Brazed carbide o000 o000 XX | @ @ o
drills
Indexable 000 o060 o0 0 o000 o000 o000

insert drills

27
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|
Large diameter drill

Indexable insert drills are available in diameters
up to 80 mm.

Trepanning drill

Trepanning is used for larger hole diameters and where
machine power is limited, because it is not as power
consuming as solid drilling. Trepanning drills are available
up to dia 110 mm as standard. '

Milling, helical interpolation

Adjusting screw

A milling cutter with helical or circular interpolation can be
used instead of drills or boring tools. The method is less

productive but can be an alternative when chip breaking
is a problem.

28
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Hole depth (/) determines the choice of
tool.

Chip evacuation
Maximum hole depth is a function of hole

diameter D; and hole depth (/4).
Example: max hole depth Iy = 3 x D,..

29
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Chip control

- Improved chip evacuation is initially achieved by improv-
ing chip formation.

+ Long chips may cause chip jamming in the drill flutes.

+ Also the surface finish may be affected and insert or

4 »
” : e oallant tool maybe at risk.
D 4 - Redctification involves selecting the correct insert
geometry and adjusting cutting data.
-1,

+ CoroDrill 880 has three insert geometries to suit
Acceptable different materials and cutting conditions.

Not accept-
) | able

e~
¥

30
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Rotating drill - eccentric sleeve

Drill diameter can be adjusted for closer
hole tolerance. The adjustment range is
approx. £0.3 mm, but adjustment in the
negative direction should be made only if
the drill produces an oversized hole (not in
order to achieve undersized holes).

+ One dot increases/decreases the diam-
eter by 0.10 mm.

+ Increase the diameter by turning the
sleeve clockwise.

- Decrease the diameter by turning the
sleeve anticlockwise.

- Use both screws to clamp the drill in the
fixture and make sure the bolts in the
holder are long enough. 31
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Rotating drill Minimum tool run-out is one of the main
criteria for successful use of solid carbide

drills.

The run-out should not exceed 0.02 mm in
order to achieve:

- close hole tolerance
- good surface finish

- long and consistent tool life.

Hodnoty hazeni je nutno mérit na nastroji upnutém ve
vietenu, nikoli na sefizovacim pristroji!

32
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- The total run-out between the centre line
of the machine and the workpiece must
not exceed 0.03 mm.

« The drill should be mounted so that the
top face of the peripheral insert is paral-
lel to the machine’s transverse move-
ment (usually X-axis).

33



VSB — Technickad Univerzita Ostrava, Fakulta strojni, Katedra obrabéni, montdZe a strojirenské metrologie prof. Ing. Marek Sadilek, Ph.D.

Problem solving

- Deflection of the turret on a CNC-lathe
can be caused by the feed force.

- First check if you can minimize torque,
by mounting the tool differently.
Position B is preferable to position A.

Feed force

34
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o P‘I‘Ipl’aVIt pIOChU fréZOVénim. b BéheT V)'IStupnI' féze Vrténi Sn|2|t pOSUV 0
« Neni-li tento postup mozny, 30'59/0' , ce fazetkami
snizit posuv o 50%.  Pouzit vrtak s vice fazetkami

/ﬂ\' max. 10°

73

« Stahnout materialy k sobé co nejtésnéji bez mezer.

« Snizit posuv 0 50% jiZ 3 mm pred vlastnim prinikem a pokraCovat s touto hodnotou pres cely
. o prunik az opét po 3 mm za né;.
f » f/2 . v ’ v r ’ Ve - v 7 , /4 .
€ e Je-li to mozné, pouzit vrtak s vice fazetkami — lepSi vedeni nastroje.

2

S
1€ °
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When entering non-flat surfaces there is
a risk of drill deflection. To avoid this, the
feed can be reduced when entering.

A. Convex surface Doporuéenl"

- Normally no feed reduction needed. * Rby mél b)’lt 5x vétsi, nez je prt‘]mér vrtaku.
* Pokud vychazi tento pomér a vrtak ma délku <3xd, snizte posuv o
B. Concave surface 30-50% na vstupu pro prvnich 3-5 mm.
« Je-li pomér R/g pfilis maly, nebo je vrtak delsi nez 3xD, pfipravte
nejprve vstupni plochu frézovanim (pozor — dno otvoru musi byt
ploché — bez stfedového vystupku).

- to 1/3 of original feed rate.

C. Inclined surface

- When entering angle 2-89° reduce feed
to 1/3 of original feed rate.

D. Curved surface

+ Reduce feed 1/3 of original feed rate.

Cim je vétsi R, nebo &m mensi je @ vrtaku, tim snazsi je vrtani. 36
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e
* Vrtani s nastroji delSimi nez 7xD.
« Zajistit spravné podminky (tlak kapaliny, upnuti nastroje i obrobku, tuhost
soustavy) a vhodnou vrtaci strategii.
« U vrtaku 7xD az 10xD snizit posuv pro zavrtani uvodnich 3mm o 30-50%.

« U vrtakt 10xD az 15xD provézt nejprve predvrtani do hloubky 2-3xD
« pilotnim vrtakem se stejnym priumérem a vrcholovym uhlem.

EE—

1. Vrtejte pilotni diru 2-3xD. Pouzijte vrtak se stejnym pramérem a vrcholovym uhlem.
2

|
e~
1

2. Najedte dlouhym vrtakem do pilotni diry, otacky 0-500 "/min, 2mm nad jeji dno.

— —
|

3. Nastavte pracovni otaéky, spustte chlazeni a vrtejte bez pferudeni na plnou hloubku.

Praktické pouziti firmy Seco |
= — — - -
|

4. Tam po kratké prodlevé snizte otacky na 500 '/min, vypnéte chlazeni a vysurite vrtak.

37
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Jaky vrtak pouzit?

38
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-]
» VSechny monolitni SK vrtaky jsou samostredici, proto neni tfeba pfipravovat stfedové dulky.
» Srazeni hrany diry se provadi az po jejim vyvrtani.

» Pokud jiz stfedovy dulek existuje, je tfeba snizit posuv na 50%, dokud se vrtak nedostane do plného materialu.

39
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Pro dobrou funkci Sroubovych vrtaku, zejména dlouhych provedeni,
je nezbytny vyssi tlak chladiva.

 do delky 5xD 10 bar
 do delky 12xD 30 bar
* nad délku 12xD 40 bar

MNAYD &b a4

hodnota pratoku.
 prutok = @ vrtaku x 1 #/min

 Dulezita filtrace: 30-50 um
» Doporucena koncentrace oleje v emulzi:
— Ocel: 6-8%

— Tezkoobrobitelné materialy,
napr. superslitiny: 10%
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Internal coolant supply The cutting fluid
- Always to be preferred especially in long- Soluble oil (emulsion)

chipping materials and when drilling

deeper holes (4-5 x D). + 51to 12% oil (10-25% for stainless steels).
External coolant supply + EP (extreme pressure) additives.

+ Can be used when chip formation
is good and when the hole depth is
shallow.

Neat oil
+ always with EP additives.
-+ to be preferred for stainless steels.

- both solid carbide and indexable insert drills work well
with neat oil.

Compressed air, minimal lubrication or dry
drilling

- Can be successful in favorable condi-
tions, but is generally not recommended.

Mist cutting fluid or minimal lubrication

- can be used with good performance especially at high
cutting speeds.

Dry drilling, without any coolant

- can be performed in short-chipping materials.
+ hole depths up to 3 times the diameter.

- preferably in horizontal applications.

- tool life will be influenced negatively.
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Internal coolant supply
+ |s always to be preferred to avoid chip jamming.

+ Should always be used at hole depths above 3 times
the diameter.

+ A horizontal drill should have a flow of coolant coming
out of the drill without any downward drop for at least
30 cm.

External coolant supply
+ Can be acceptable in short-chipping materials.

+ To improve chip evacuation at least one coolant nozzle
(two if drill is stationary) should be directed close to the
tool axis.

+ Can sometimes help to avoid built-up edge formation

due to a higher edge temperature. Rotating stop

is an important
measure

- A rotation stop may be necessary for

rotating drills.

- If the coolant contains chip particles, the

slit seatings may seize and as a result
the housing will rotate.

= If the rotating connector has not been

used for a long time, check that the
holder rotates in the housing before the
machine spindle is started.
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Diameter range (mm)

Tolerance | 3-6 6-10 | 10-18 | 18-30 | 30-50 | 50-80 |80-120
IT6 0.008 | 0.009 | 0.011 | 0.013 | 0.016 | 0.019 | 0.022
IT7 0.012 | 0.015 | 0.018 | 0.021 | 0.025 | 0.030 | 0.035
IT8 0.018 | 0.022 | 0.027 | 0.033 | 0.039 | 0.046 | 0.054
ITO 0.030 | 0.036 | 0.043 | 0.052 | 0.062 | 0.074 | 0.087

IT10 0.048 | 0.058 | 0.070 | 0.084 | 0.100 | 0.120 | 0.140
IT11 0.075 | 0.090 | 0.110 | 0.130 | 0.160 | 0.190 | 0.220
IT12 0.120 | 0.150 | 0.180 | 0.210 | 0.250 | 0.300 | 0.350
IT13 0.180 | 0.220 | 0.270 | 0.330 | 0.390 | 0.460 | 0.540

Examples

Bearings

1) Holes for
threading

Normal tap
holes
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« The lower the IT-number, the closer the tolerance.

+ The tolerance for one IT-class grows with larger diameters.

H Example:
+0.07 Nominal value:
I Tolerance width:
+0.00
1 — Position:

@ 15.00 mm H10

15.00 mm

0.07 mm
(IT 10 acc. to 1SO)

0 to plus
(H acc. to 1S0)

Hole tolerances according to ISO

Axle B—

@ 20 mm h7

Hole
@ 20 mm Hf7

prof. Ing. Marek Sadilek, Ph.D.
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stupen presnosti IT

Prameér je

meéren na

vrcholech
vystupku (R,)

120

Drsnost povrchu je Casto vztazena k rozmérové toleranci.
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Vrtani Vyvravani Vystruzovani
g8 | ¥ | F | z5f |EsEEs| B | Iz | :
i §§ £ <§: <<<:§ 25 mg =

i |
3

AR

&

)

IT 7-9 310 12 9-10 5.6 6-8 67 67
’j Zavisi na Zavisi na Zavisina
£ i 045 ) G0 035 piv.otvoru | piv.otvoru | plv. ovoru
@ 0,02 0,05 : 0,02 0,01 0,007 0,005 0,005
1.0 16 2.0 1.0 06 06 0,25 06
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4

Tolerance

HSS a monolitni vrtakv

Tolerance otvoru

-+ Vyménitelné
i hlavy

Vyménitelné $picky

N
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Tolerance

Solid carbide drills

IT6

Braced carbide drill

Indexable insert drill

IT7

IT8

IT9

With pre-setting i
/

IT10

IT11

IT12

IT13
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1 2 3 4 5 6 i 8 - Method 1 for best productivity

Do not retract the drill more than
approx. 0.3 mm from the hole bottom.
Alternatively, make a periodical stop,
while the drill is still rotating, before
continuing to drill.

- Method 2 for best chip evacuation

After each drilling cycle, retract the
drill out from the hole to ensure that
no chips are stuck onto the drill.
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¥ i “ i ‘

Weldon Klestinovy Presny kl. Hydraulicky Tepelny
Whistle Notch upinadé upinad upinadé upinaé
Monolitni ] ] H | |
Korunkové W B ] ]
Destickové L]

vrtaky
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« Hlavni snahou je docileni ,kopie” nového vrtaku
« Dulezité je odkryt ,Cerstvy” karbid (zkraceni délky/pfebrouseni o

~1 mm dosahne do puvodni struktury) Seco Fesdmax™ - Nivod ra plevstien seco 3
Navod na preostreni SD203, SD203A, SD205A a SD207A

Navod pro prebrouseni T

» Geometrie vrtaku i <L/ ||
— Uhel &elniho podbrouseni el N
— Zten&eni pfiéného ostfi RS 2
— Uprava bfitu o T

» Doporucené brusné kotouce =

— Tvar kotoucCe a velikost zrn brusiva / ‘e LB
+ Specialni Gpravy - ¥

— Pfedbé&Zné a nasledné zpracovani =
» Povlakovani ===

X = 0,08 x primér vridku D,
Maxmalni dovolens opotfeben! pied pisbrousenim o 0,1-0.3 mm, méfeno v nejérsim bodé.

Specifikace

NavrZena specifikace diamant ntovych brusmych kotougu:

Kuzsiovy hibet: Tvar katoute12A2 Velikost brusnych zm D54 (obr.1)

PHC éos[ﬂ Tvar kotoucs 1A1 nebo 11 Vellkost bru: snych mD&A D46 (cbe. 2-3)
Sraeni rohu: Tvar ko lcuCe‘IA‘ nebo 12A2 (obr.1)

Uprava trany: brouSeni nebo leéténi K-plochy

Dulezité:

+ Bfty musi byt jednotné & upravend hrana (fazetka) musi mit stejnou velikost.
+ Uprava hrany {faz lk)m byl aplikovana n aceluudlk biitu, 52




VSB — Technickad Univerzita Ostrava, Fakulta strojni, Katedra obrabéni, montdZe a strojirenské metrologie prof. Ing. Marek Sadilek, Ph.D.

Vyvrtavani je uprava pripraveného otvoru do finalni podoby.

 Pripraveny otvor (prichozi, slepy nebo prerusovany) muze mit
promenlivé rozmery, tvar nebo polohu.

 Vyvrtavani zvétSuje prumeér otvoru na koneény rozmér.

* Vyvrtavanim lze dosahnout pozadované geometrie (pfimosti,
valcovitosti, kruhovitosti, ...), polohy, souososti a drsnosti povrchu.

3 zakladni typy:

« Hrubovaci vyvrtavani = vysoky uber trisek.

» PolodokoncCovaci vyvrtavani = priprava lepsich podminek pro
jemné vyvrtavani

« Jemné vyvrtavani = velmi pfesné dokoncéeni otvoru (prumér,
geometrie, poloha, drsnost povrchu).
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Boring with a
stationary tool

+ To be used only for sym-

metrical components in a
turning lathe.

- Profiling can be carried

out with standard boring
bars.

+ Very flexible tool solu-

tions with interchange-
able cutting heads.

Boring with a
rotating tool

+ For unsymmetrical com-
ponents machined in a
machining centre.

+ Flexible tool solutions

with adjustable diam-
eters.

- Very productive in rough-

ing operations.

- High quality hole toler-

ance and surface (for
finishing).

Milling, helical
interpolation

- Very flexible solution

where one milling cutter
can be used for different
diameters.

- Saves space in the tool

magazine.

- Good solution when chip

breaking is a problem.

- High quality demands of

the machine (for finish-
ing).
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Multi-edge
reamer for high
feed finishing

Single-edge fine
boring tool

Rough boring
tool with mul-
tiple edges

IT6 |

IT7

IT8

ITO I
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Roughing Finishing

Multi-edge Step boring Single-edge Single-edge Reaming
boring boring boring
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Rough boring tool with three inserts

First choice recommendation for medium and high power
machines is a rough boring tool with three cutting edges
for optimized productivity.

Rough boring tool with two inserts

A rough boring tool with two cutting edges is first choice
for low to medium power machines, unstable operations
or large diameters.

Dampened rough boring tool for long overhangs

Choose dampened rough boring tools for overhangs
longer than 4 times the coupling diameter.

57



VSB — Technickad Univerzita Ostrava, Fakulta strojni, Katedra obrabéni, montdZe a strojirenské metrologie prof. Ing. Marek Sadilek, Ph.D.

/Single-edge boring Multi-edge boring Step boring )
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Rough boring tool with three inserts

Diameter range 35 - 306 mm

—

ﬁ Rough boring tool with two inserts

Diameter range 25 - 270 mm

—

Heavy duty rough boring tool with two inserts
Diameter range 150 - 550 mm

Diameter, mm 59
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Single-edge fine boring tool

A single-edge fine boring tool is the first choice for fine
boring operations.

Fine boring head with fine boring bars

For small diameters a fine boring head with fine boring
bars is required.

Silent tools for long overhangs

Silent tools (dampened) are the first choice for overhang:
longer than 4 times the coupling diameter.

silent ° Tools Multi-edge reamer

Multi-edge reamers are suitable for high feeds in mass
production.
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0 Literatura Prezentace Seco Tools AB. 2012, s.142/146.
61
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Multi-edge reamer
Diameter range 10 - 31.75 mm

ﬁ

Fine boring head
Diameter range 3 - 42 mm

Single-edge boring tool with integrated adaptor
Diameter range 23 - 176.6 mm

Single-edge boring tool with modular adaptor
Diameter range 150 - 981.6 mm

0 25 50 150 200 250 300 500 550 600 900 1000
Diameter, mm 62
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Pozitivni geometrie VBD
* vznikaji mensi sily fezani v porovnani S negativni geometrii.

* Nizke sily fezani zptsobuje také maly thel Spicky €, a maly polomér Spicky r,

Negativni geometrie VBD

* Voli se za stabilnich podminek.

@
N

* Pouzivaji se pro naro¢né aplikace vyzadujici vysokou pevnost bfitovych desti¢ek a vyssi
provozni bezpe€nost.

* Umoznuji dosazeni vyssi hospodarnosti (nizsi naklady na feznou hranu).

OO
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Slides with negative inserts

- For stable conditions, choose negative
shape inserts for better insert economy.
ﬂ:b! + Use negative inserts in tough applica-
il tions that require strong inserts and

improved process security.

Slides with positive inserts

- In rough boring, it is an advantage to use
positive basic-shape inserts as they give
lower cutting forces compared to nega-

- tive inserts.

- A small nose angle and small nose
radius also contribute to keeping the
cutting forces down.
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]
Uhel nastaveni hlavniho ostFi 90°

K, 90°

_f-"//ﬁ#
ry -

* |dealni pro hrubovani a polodokonéovani.

» Vytvari stopy na obrobeném povrchu,
avSak zachovava velmi dobrou geometrii.

* Nizky prikon

b: Sifka trisky
f: posuv
h: tloustka trisky

Uhel nastaveni hlavniho ostri 80°

K, 80°

-

-

Lt I

* |[dealni pro téZké hrubovani s vysokym posuvem
* Drsnost povrchu a geometrie diry jsou horsi

» VySSi prikon

b,: Sifka trisky
f.  posuv
h,: tloustka trisky

» Uziva se pro dlouhé a nestabilni sestavy.

» UZiva se pro osazené otvory (Celn€) nebo slepé
diry.

» Zvlada vysoké hodnoty ap (az 45% délky ostfi
britové destiCky).

» Ostfi destiCky je vice zatézovano — zivotnost je
snizena.

* Postupné zavrtani — zvySena zivotnost.

* Pro prichozi diry — napomaha stabilité ostfi.

* VVyhodné pro pfipady s pferuSovanym rfezem.

» Snizuje opotfebeni ostfi — Ize uzit vySSi posuvy.

 VlySSi radialni sila vede ke vzniku vibraci u
delSich sestav.

* Déleni tfisky je obtiznéjsi. 65
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Positive inserts Negative inserts

75°/84° - For interrupted cuts, sand
inclusions, stack boring etc.
Through holes only.

o e

82~ 785

90° - First choice for general
operations, step boring and for
shoulder operations.

2155 - For high feeds or improved
surface finish with Wiper
inserts in stable conditions.

The entering angle of boring tools affects the direction and magnitude of axial and radial forces. A
large entering angle produces a large axial force, while a small entering angle results in a large
radial cutting force.
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The cutting data for the insert geometry and grade
! chosen can generally be followed with the following

exceptions:
nj . Rough boring
Max start value v, = 200 m/min.
Vi - Fine boring with fine boring adaptors:

f; | | Max start value v, = 240 m/min.

f ®Y | - Fine boring with fine boring bars:
nT : Ve ! Max start value v, = 90 — 120 m/min.

: ' L; - Fine boring:
P Max ap = 0.5 mm.

If the cutting depth is too small, the insert will tend to
ride on the pre-machined surface, only scratching and
rubbing it, leading to poor results.

Cutting speed is mainly limited by:

- vibration tendencies

- chip evacuation

- long overhangs. 68
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Vystruzovani otvort ozubenych tyci,
které budou integrovany do linearnich vedeni
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Typickeé vyvrtavaci aplikace

« Malé vyrobni davky

» Vysoka presnost pro kusovou vyrobu (IT5)

« Stavitelné nastroje

* Velké pruméry

« Jednobodové obrabéni (jako soustruzeni)

. Resi i pferusovany fez (vstup/vystup pod thlem)
* Pro vSeobecné obrabéni

Typické vystruzovaci aplikace

« Stfedni / velké vyrobni davky

« Bézny pozadavek na presnost polohy

« Narok na kvalitu chlazeni (fazetky, voditka)

« Pouze neprerusovany fez (kolmy vstup/vystup)
« Malé az stfedni priméry dér

* Nenastavitelné nastroje

« Vice- Ci jednobfité nastroje s fazetkami/voditky

» Vysoky narok na stabilitu operace 75



VSB — Technickad Univerzita Ostrava, Fakulta strojni, Katedra obrabéni, montdZe a strojirenské metrologie prof. Ing. Marek Sadilek, Ph.D.

* pevne,

* rozpinaci,

* stavitelne.

maji rozriznuté télo s kuzelovou dutinou, do které se zatlacuje
kulicka, jez mUze télo vystruzniku v uréitém rozmezi rozpinat.

¥

stavitelny strojni
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