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- -4 -  ( 4. Vi .? .5
_ 5P . V
AR A A =4 4| +*54. . Nickel based *54 . (| *54. 4. *54 . .. 9*. 72 95.5
.. ) .. ) .. ) Super alloys - . . - o o
Ve : 300-250 Ve : 300-230 Ve : 280-220 Vc:90-30 8530 Vc : 40-20 Vc : 40-20 Ve 1350-250  250-150
fn :0.07-0.30 fn :0.10-0.35 fn :0.10-0.40 fn :0.07040 0.07-0.40 fn :0.15-0.40 fn :0.17-0.45 fn :0.050.30 0.05-0.30
ap:0.25-15 ap:0.3-2.0 ap :0.5-3.0 ap:01515 01515 | ap:10-4.0 ) ap:12-55 ap:0140 0140
EEEE—
-37 437 4.7 9.7 42 4 ..
(HB 200-220) - s
® ® | $ S &
. P ' '
TUCEN 54 .37 *54. 43f *54. a.f 54 9.7 Tianium ~ *54. 42 *54. 4| *54. 4.
550 ) i) ) B ) alloys 0 i 2
Ve : 300-250 Ve : 300-230 Ve : 280-220 Ve : 250-200 Ve : 90-30 Ve : 80-50 Ve : 70-45
fn :0.08-0.30 fn :0.10-0.40 fn :0.15-0.55 fn :0.25-0.70 fn :0.05-0.20 fn :0.15-0.40 fn :0.17-0.50
ap:0.2-2.0 ap:0.5-35 ap:0.5-5.0 ap:2.5-6.0 ap :10-3.0 ap:10-4.0 ap:15-4.0
———————— - J
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i i s i Negative . . .
. . Insert ” v v
T Ve : 200-130 VBSOS e e Ve : 120-100 Ve : 120-100 Ve : 120-100
L [\ﬁ i COUEEED i) 3005 e fn :0.04-0.12 fn :0.04-0.12 fn :0.05-0.12
ap:0.2-15 ap:10-3.0 cYaCieEs ap :0.2-10 ap:0.2-2.5 ap:0.7-5.0
‘[HPUSLZZ ( ) _ _ _ ) _
Z [N ( 47 4 i '3 - ( 4 - -
HB 160-180 g : ’
= © (e | $ e o | | S
e *54. ( *54. 47| *54. 4 54 ¥ YE ST S R A | I R ! I P R
.. .. . .. . 09 09 Positive . . .. . .
v " " v v Insert v v T Y v
Ve : 200-130 Ve : 170-130 Ve : 120-60 Ve : 120-60 Ve : 120-100 Ve : 120-100 Ve : 120-100 Ve : 120-100
fn :0.05-0.30 fn :0.12-0.40 fn :0.13-0.50 fn :0.20-0.60 fn :0.02-0.10 fn :0.02-0.15 fn :0.02-0.12 fn :0.05-0.12
ap:0.15-15 ap:10-4.0 ap :0.5-5.0 ap:12-55 ap :0.02-0.25 ap:0.1-2.5 ap:0.2-15 ap:0.7-5.0
(3 15" Recommendation We cutting speed : m/min - fn feed rate : mm/rev  xap depth of cut : mm [ 157 Recommendation
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e cutting speed : m/min

«n feed rate : mm/rev  xap depth of cut : mm
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Ve : 300-250
fn :0.19-0.53

OV

ap 0.38-7.0

*5(*59*

(: (:
Ve : 800-250 1000-300
fn :0.05-0.25 0.05-0.30
ap:0130 0135

————

%@EI

AYUPUN /VThLW =

*54. 4:
Vc : 330-280

fn :0.17-0.55
ap:12-5.0

95.5 T+
:))
Ve : 1200-200

fn :0.05-0.30
ap :0.1-3.0

e
= a2 %

10.1 :7,,+

*5.2 +(

Ve : 1200-300
fn :0.05-0.40
ap:0.1-4.0

c2Voaamm »a%

Grade *54 (
f\ Ve : 280-220
K fn :0.15-0.70
= / ap :15-6.0
PYV
)
*) 5
*LYHTPJ
Grade
36> :7,,+
*HYIPK
*LYHTPJ
Grade 9 4
(HRc 40) Ve : 200-50
fn :0.15-0.55
ap:0.5-3.0
~—
\”/
*) 5
Grade *5 (
(HRc 50) )
Vc : 200-100
fn :0.10-0.20
ap:0.1-0.7

(J: 15" Recommendation

)
*5 ( *5 . (
0 0 0
Vc : 170-120 Vc : 200-150
fn :0.10-0.20 fn :0.10-0.18
ap:0.5-15 ap:0.4-12
—
e A
\‘F/ \”/
“5( *5.(
5) )
Vc : 250-150 Ve : 250-150
fn :0.08-0.15 fn :0.08-0.15
ap :0.1-0.6 ap :0.1-0.6
. J

»c cutting speed : m/min

«n feed rate : mm/rev

/0. :7,,+

\‘y
* 5 . (

5)
Ve : 300-200

fn :0.10-0.20
ap:0.1-0.5

xap depth of cut : mm
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’ <ZL OPNO ZWLLK NYHKL

TT81xxB CVD grades & j=éici
’ <ZL OPNO MLLK HUK OPNO WYVK\J[P]P[" PL
High feed insert

XNMV TNMV FCMX
Multidirectional and Bi-directional Double-feed at
high feed back turning high feed turning the safring ﬁurface
nis
’<ZL OPNO WYLZZ\YL JVVSHL N IHY
-TB Holder (2x speed up) &q

[AVAS

’ <ZL OPNO Z[HIPSP[ .

QH-/QS- Head and Shank 2 — A m
7xD, 10xD, 12xD, 14xD

’ *OHUNL PUZLY[ NLVTL[Y"

Cutting edge Nose radius Entering angle

m-m BN s

Sharp edge Small R Small angle

’ <ZL 7=+ NYHKL VY NYVVUK PUZLY[ H[ SVA M
TT5080, TT8020, TT9080, TT3010, TT3020... PVD grade

’ 7YL THIOPUL VM JOHTMLY VY YV\UK H[ Z[HY]

V] @

Radius

oL 9PNO[ *{meduTec .
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’ *OHUNL J\[[PUN JVUKP[PVUZ
Depth

=

FEED upP

£

SPEED
A_\DOWN

High depth

’ *OHUNL PUZLY[ NLVTL[Y"

Nose radius Chip breaker Entering angle
) ) o
M= | et Heoals
‘HUNSLK *OPW Small R lg\lrzta)r(;%v Large angle

-TB Holder &&

’ <ZL OPNO WYLZZ\YL JVVSHE—I_ IHY

*OHUNL J\[[PUN JVUKP[PVUZ

FEED SPEED UP
A2N0oWN] (A e

’ *OHUNL PUZLY[ NLVTL[Y"®

Low depth

b=

Nose radius Chip breaker Entering angle Ie
6]LY )YLHRPUN *OP V) V)
[\ (\ I\/_ |—d 45°
Wwid Ej ;
Big R gr!)o?/e Small angle

’ <ZL L_[LYUHS JVVSHU]
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’ *OHUNL J\[[PUN JVUKP[PVUZ
Depth

\YUPUN

S

Low depth

FEED ' SPEED UP
oown] (>

’ <ZL "PWLY VY IPNNLY UVZL YHKP\Z PUZLY

’ <ZL OPNO WYLZZ\YL JVVSHE—(_ IHY

-TB Holder i

’ *OHUNL J\[[PUN JVUKP[PVUZ

Depth
FEED SPEED Larger than
insert nose R
oo 8 Noown) | =i

High depth

’ *OHUNL PUZLY[ NLVTL[Y"

Nose radius Rake angle Entering angle

0N - -k

Small R Positive rake Large angle

’ <ZL Z[YVUN OVSKLY HUK HU[P ]PIYH[PVU I

T-holder & 4
HUSH-BORE and Carbide shank ._‘t: n —

7xD, 10xD, 12xD, 14xD

oL 9PNO[ *{meguTec .
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*HZ[ PYVU
(HB 220-250)

7HY[PUN

[LLS
(HB 200-220)

\KJ
'/’ oo

7YLIPZPVY .Y

(Vc 150-100, fn 0.06-0.15)

A —
+LLW 7HY[P v
+LLW .YVV]P R oy
(Vt:150100 fn 0.1-0.4) 180-120, fn0104)
* ? ./ 7
v/
AIL 7THY[PU
.+* , . *;
Nc 150 100, fn 0.1-0.4) Nc 180- 120, fn 0.1-0.4)
.oHssvA 7y 32.&1 ‘-’}-@
:OHSSVA .YV
;8% 1, ;810 ;8% 1,

(Ve 180-120, fn 0.1-0.4)

.YVVIPUN

\

+

(Ve 150-100, fn 0.1-0.4)

* o ;+?<..

A
(Vc 180-120, fn 0.1-0.4)

S

1]

N\

4L
*

yH?2< 5, o
Ve 150-100, fn 0.1-0.4)

s

g

(Ve 180-120, fn 0.1-0.4)

+

(Ve 150-100, fn 0.1-0.4)

‘N
¢

;+_? ..

S

sk

(Vc 180-120, fn 0.1-0.3)

;+;9<.. C

1IN

N

(Ve 150-100, fn 0.1-0.4)

©

7

5 9 5

(Vc 180-120, fn 0.1-0.4)

‘g’

N

1801 ; +2<

L)

(Ve 150-100, fn 0.1-0.4)

Jf

(Ve 180 120 fn 0.1-0.3)

YVV]L
A\YUPUN
-HJL
.YVV]PUN
7YVASPUN
T
v
I
OU[LYUHS
.YVV]PUN
BF.
Mg

o
\

;409 3 ;; +04 ;

(Ve 50-100, fn 0.01-0.1)

f’f

+04
(Ve 70- 110, fn 0.02-0.1)

409 3 5

SN cHPUSLZzZ
V1YL (HB180-200)

= S

(Ve 120-80, fn 0.1-0.15)

7

(Vc 120 80, fn 0 1-0.15)

re

NC 120-80, fn 0.05-0.13)

7/

42<

(Vc 120-80, 01 0.15)

7 7

H?<

11 ’

(VC 120-80, fn 0.1:0. 15)

!w

,|, 1

(Vc 120-80, fn 0.1-0.15)

g7

c+:9<

(VC 120 80, 0.0, 15)

& /S

F?<

(VC 120- -80, fn 0. 10, 15)

Q v

(Ve 40-70, fn 0.02-0.1)
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(HB 300-350)
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7HY[PUN

m 5vVU MLYY\w /HYKLULK ZJ[L

.YVV]PUN hy

?/

1 LEn )
(Vceo -30, fn008012)

/ i+ 1

(Ve 330-150, fn 0.1-0.5)

%

TINE)
(Ve 60-120, fn 0.02-0.16)

?/

Nc 60 30, fn 0.08-0. 12)

(Ve 330-150, fn 0.1-0.5)

+1

=\

(Vc 60-120, fn 0.02-0.16)

B ;;#

(Ve 60- 30 fn 0.08-0.12)

4

(Ve 330-150, fn 0.1-0.5)

A\

o)
(Vc 60-120, fn 0.02-0.16)

".. vd

42< |

(Vc 60-30, fn 0.08- 0 12)

7 7

+1 2 +?<

(Ve 330-150, fn 0.1-0.5)

.. / .
L 1
(Ve 60-120, fn 0.02-0.16)

~

7 7|

[N

(Ve 60- 30, fn o.1-0.15)

7 7

+?<

wc 330- 150 n0.1:0. 5)

s 7

—

SRR

(Vc 60-120, fn 0.08-1.20)

/..w

NC 60-30, fn 0.1—0.15)

7 7

i+ ?<

NC 330 150, fn 0 1-0.4)

feo 4 5)
(Ve 50-100, fn 0.02-0.14)

SR k&
(Ve 60-30, fn 0.1-0.15)

'

5 (2

(Ve 330-150, fn 0.1-0.4)

7
oo )

(Ve 60-120, fn 0.03-0.30)

7 7

pHx i+ 2

[ 1

(sto -30, fn 0.1-0.15)

11

7 7

(Vc 3%0- 150 010, 4)

i+ ?<

o)

(Ve 60-120, fn 0.02-0.16)

104

e v

;409 3
(Ve 20-40, fn 0.01-0.1)

Q v

[ HH0T 350

(Ve 100-300, fn 0.01-0.1)

(Ve cutting speed: m/min, fn feed rate: mm/rev)
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: To minimize vibration and deflection

A yBlade or tool holder with the smallest possible overhang (CDX)
yTool holder with the maximum shank size
yBlade or tool holder with the maximum width of insert seat size

Overhang
% H (CDX) Holder
A ‘ ‘ Il

For short overhang For long overhang

(Blade |

l 'bl
Wi

i
a 4V\U[PUN VM ;VVS /VSKLY I
: To get perpendicular surface and minimize vibration

0.10/100 mm m@ I

ylnsert must be mounted 90° to the workpiece
yMounting the holder as close to the chuck as possible

VA
L~
N
7
9LJVTTLUKLK -LLK 9H[L MVY 7HY[PUN VMM m!

: To increase tool life and productivity

-75% FEED yReduce feed up to 70-80% before 2.0-2.5 mm from the center
-2 DOW

yRecommended feed rate f2 = f1 x 0.2 ~ 0.3 (mm/rev)

™

f=f1x0.2 fa=f1

ADVANCS

TaeguTec

7THY[PUN .YVV]PUNh,E

*\[[PUN ,KNL /LPNOJ[ :L[ \W m!

: To prevent over wear and breakage of insert and short tool life

yCutting edge height set-up within maximum + 0.1 mm

yParting-off should be as close to the chuck as possible

yWhen machining long overhang, set the cutting edge height
+0.1 mm higher to compensate for tool deflection

’/HUKLK ;WL OUZLY[ "P[O 3LHK (UNSL m!
: To minimize pips or burrs
yUse lead angle insert only to reduce burrs
1 - yRecommended lead angle by application
4 : Tube and hollow bar 6 : Tube and solid bar
8 : Solid bar 15 : Small diameter solid bar
yNeutral type inserts are recommended for parts that allow burrs

Handed insert

. Burr : Surface Chip
-
W Neutral Q
H
W anded O

9 9 9

Neutral insert

[
’ 4H_PT\T -LLK HUK +LW[O PU ;\YUPUN ld?bl

yMax. feed rate and depth of cut depends on insert width W in turning

Max. Feed rate Max. Depth of cut
fn =W x 0.075 (mm/rev) ap =W x 0.8 (mm)

% W
fn

[ ecid

;OL 9PNO] @HB@guTec
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The basic principle in turning with groove-turn tools is the deflection of the cutting tool, which results in a
frontal clearance angle i° between the insert and the workpiece. The clearance angle 1° is a function of n @) 7
the side cutting forces and is not constant, as is the case with ISO inserts. 7]

r—ﬁ Influenced factors of deflection: = '
3 Feed f Roughing [
Roughing Finishing Finishing ,’4!”

]
ld'bl ’,MAJPLU[<ZL VM QUZLY[ *VYULY E

: To reduce machining time and improve tool life

3 Depth of Cut ap :
i 3 Overhang of Insert Support CDX - - Z
3 Width of Insert Support WB The first corner is used for The other corner is used on

WB CDX 3 Cutting Speed Vc roughing the return path for finishing

= 3 Workpiece Materials
<= P

When all of the above factors remain
constant during turning, a high degree of

celn very light machining, such as super finishing, there B ——— s =
. : ! y with a tolerance up to £0.01 mm 'l '-
is not enough deflection, which can cause chatter and can be achieved. ’ 'VVS :LSLJ[PVU MVY -HJL :\YUPUN HUK -HJL .YVV]P ; /‘

vibration.
g 0 Depth of cut p Outside Diameter
Maximum (DAXX)
=) Zmn ‘
.YVV]L ;\YUPUN AP[O *VTWLUZH[PVU -HJ[VY il cw
: To eliminate the difference in the workpiece diameter when groove-turning —
. . . L . Inside Diameter
yCompensation factor must be used in the final finishing groove-turn operation Minimum (DAXIN)
x n 0 . 0 Choose the widest possible Choose the shortest tool Choose the tool range with the
p insert and tool, according to the  overhang, according to the largest diameter, depending
@D> ap 2 cutting width and geometry to maximum depth required on the initial grooving diameter
Turning 12 2D1 ; [l ; . o 2
Diameter Grooving Grooving I Back Turnifg be machined required in the application
Diamet
P fameter Groove to the final Pull the tool back, Continue the finish
' diameter a distance equal to turning operation
. . the value of /2
Diameter deformation occurs when turning - "'f‘ ' d
immediately after grooving ’ -HJPUN ;VVS (KQ\Z[TLU]J & /‘

: Prior to machining, check and adjust the following tool positions

=1 n ‘ 0

()
9LIJVTTLUKLK 6]LYOHUN MVY OU[LYUHS 4HJOPUPUN
: To minimize vibration and good surface finish

Recommended Overhang
7. S

Bo— D Steel Shank Lvax 3D
E Tungsten Carbide Shank Lwax 5D Check t_he cuttlng_edge _helght at_ the Check the parallelism of_t_he cutting edge and machined
1 center line, machine in light turning surface. The correct position can guarantee good
Max Anti-vibration bar Lmax 7D down to the center and check for burrs surface quality when face turning in both directions.

RDURNCE@BCUTTING oL 9PNO[ PpmeguTec
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’ <ZL OPNO MLLK HUK OPNO WYVK\J[P]P[ PUZLY[Z

For face
grooving

=

o

For turning

7(9;05. .966=05;96<)3,:/66;05.

=% [E
YVVIPUN b [k /N

iEED. ¥

’ *OHUNL PUZLY[ NLVTL[Y"

7HY[PUN

*OHUNL J\[[PUN JVUKF
Depth (Turning)

SPEED

2% powN | =

{4 Larger than
= corner R

v ? / Insert width Rake angle

SFC TDFXRIL TSG-HF v

High feed and High feed machining.  CBN insert for high W =-> g »g
extraordinarily stable Reinforced insert feed finish turning on Small Wldth High rake

machining geometry hardened steel

i HUNSLK *OPW
<ZL WLJRPUN KALSSPUN
’<ZL OPNO WYLZZ\YL JVVSHU[ 4H_ IHY

-TB Holder (2x speed up) &

7%

Partingand  Parting and Face
deep grooving deep grooving  grooving

’ <ZL OPNO WYLZZ\YL JVVSH ' IHY
-TB Holder AT ‘

*OHUNL J\[[PUN JVUKP[PVUZ
FEED . SPEED UP
\DOW lh

’ *OHUNL PUZLY[ NLVTL[Y"®

7YVK\I[P]P[

Shallow Turn-
grooving grooving

’ <ZL VM T\S[PWSL HWWSPJH[PVU [VVSZ ~P[O T\

o B e

Insert width Rake angle
f -0 em-ef
1 o *OPW 1HTTPUN " Large width Low rake

i

Various applications

Strong 4-cutting edges

’ <ZL OPNO WYLZZ\YL JVVSH : IHY
3
-TB Holder &€& BT ‘

oL 9PNO[ PpmeguTec .
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m

7HY[PUN

*OHUNL J\[[PUN JVUKP[PVUZ
Depth

FEED . SPEED UP _’
,,,,,, , L -
\ DOW ’ :‘ Small depth,

’ *OHUNL PUZLY[ NLVTL[Y"
Toolsetu

Nose radius Rake angle
V]
H-F

YHK

@
=1

\YMHJL -PUPZ Big R High rake

7(9;05. .966=05.;96<)3,:/66;05. [=]%5: 5]
THY[PUN . YVVIPUN h; [a]kidsy /N

BRI SR

’ *OLJR [OL J\[[PUN LKNL OLPNO]

’ *OLJR [OL HUNSL IL[ALLU [VVS HUK "VYRW

[ =

’ OTWYV]L Z[HIPSP[" VM [OL [VVS HUK "VYRWPLJL

’ <ZL OPNO WYLZZ\YL JVVSH U
-TB Holder & ‘

*OHUNL J\[[PUN JVUKP[PVUZ

FEED . SPEED '
\ DOW \ DOW

’ *OHUNL PUZLY[ NLVTL[Y"

Tool set-up

’ *OLJR [OL KHTHNL VM [OL PUZLY[ ZLH[ SV.

i

v
E =
COVY[LY
'VVS 3PML

’ +LJYLHZL [OL MLLK YH[L ULHY [OVWLYH[P\PL

Outside

‘ Near
Center

Center

Nose radius Rakeangle | | | % | @ 3
00 ek
Small R High rake
=PIYH[PVU
’ <ZL Z[YVUN OVSKLY HUK ZOVY[ VILYOHUN [VVS ’ 4HJOPUPUN "P[O YLJVTTLUKLK ZWLLK HUK

_—

OUJYLHZL [OL JVVSHU[ JVS\TL VY \ZL
OPNO WYLZZ\YL JVVSHU]J

;oL 9PNO[ {menuTec .
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]

+YPSSPUN hViTL} +YPSSPUN h HHEHE
Hole tolerance o I : ISO . )
Application Recommended drill series Diameter range g J| \
(mm) materials v
P _ Sl d
Direct mounting 41\ @ /-w'\ ./é\
] 7 I @] o> @12.0 - @50.0 mm v v v
7 7 @j 7 B3 for Alloy steel  for Low carbon steel
/ / - Cartridge type 64 +7 ‘64 +3
4 7 Medium to large @510 - @80.0 mm N SOMTOA L L 1645 +7 ;5 1645 +2 ;5
TOP 2/3/4/5D ; ’ Ve 180 - 160 - 140 Ve 220 - 180 - 160 Ve 200 - 160 - 140
9VINO - — fn 0.08-0.12-0.14 fn 0.06 - 0.08 - 0.10 fn 0.10-0.15-0.20
. < ; ﬁT <«
- 7 | (s uT N u hod
%/ // ¥ e 7 v 1T e 7 % (7 F2
% 2 ) o o
- - Medium to large TNDH (Head) Ve 180 - 140 - 100 Ve 200 - 160 - 120
MDB-3/5/7D (Body) fn 0.20-0.25-0.35 fn 0.20 - 0.30 - 0.50
= |l 9 ' 3
% 7 @20.0 - @410 mm -:
%I% i | 3*+ 77 3*+ 7 5 3*+.7 7
% %, Medium to large ) LCD-3/5/8D Vc 200 - 100 - 80 Vc 80 -60 -70 Ve 150 - 120 - 100
_ ) fn 0.20-0.25 - 0.30 fn 0.12-0.20-0.25 fn 0.20 - 0.35 - 0.50
.LULYHS

4.0 - 225.9 mm 7 2 L

7

/ = T T 4 25,
2 Small to medium *N: TCD-N Ve 200 - 100 - 70 Ve 70 - 60 -50 Ve 150 - 120 - 100

fn 0.20 - 0.25 - 0.30 fn 0.12-0.18 - 0.25 fn 0.20-0.27 - 0.35

. N
%I% @@Gﬂ %ﬁ”/ 0-o259mm

vt 75,
4 4 Small to medium Vc 140 - 100 - 70 Vc 160 - 120 - 80
/PNO 3ED-3/5/8D fn 0.30-0.40 - 0.55 fn 0.40 - 0.50 - 0.60

7YVK\JI[P]P[

%% & @ Gj %2 / 040-0120mn /M

% Small hole drilling 3HD-PI3/PI5/PI8 Vc 140 -100 -70 Vc 140 - 100 - 80
3HD-CI2 fn 0.20-0.35-0.55 fn 0.25-0.45-0.60

= | -

(Ve, m/min, fn, mm/rev)
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+903305.,*/50*(3 ;07: +903305.,*/50*(3 ;07: [=]
+YPSSPUN hviTiL} i +YPSSPUN h, iH) _'

s>
:VSPK *HYIPKL +YPSS HUK /LHK *OHUNLHISL +YPS l‘ |z ’ 9LIJVTTLUKLK +YPSS /VSKLY
yThe drilling run-out should not exceed 0.02 mm ‘ . ’ . . )
yUse a drill with as short an overhang as possible Indexable drill Solid carbide drill & head changeable drill m
Rotating drill:  for machining center Stationary drill: for lathe X
™ Run-out \
Max 0.02 mm

™
R t \f o ) ’
M””'guoz End mill Holder Hydraulic Chuck Collet Chuck
ax 0.02 mm (-EM) (-THC) (-ER/-TSK)
.

—f

OUKPJH[PVU VM ;VVS 3PML

: Tool life is judged based on the following
OUKL_HISL +YPSS L[ \W VU [OL 3H[OL

yOn first hole Power restriction Wear limit
- Retract the drill after drilling to a depth of 3-6 mm @ONewdrill Lo o oen ‘*//7\0.2-0.3 mm  0.2-0.3mm
- Check if it has produced a small core within 0.2-0.7 mm (2)Worn-out drill ~N, Voo 2
i\
d\
Correct set-up No core or small x Big core x f p
i 4 u
a4 25% more cutting load than initial Frank wear on the head or insert cutting edge 0.2-0.3 mm
/ Core diameter - - -
0.2-0.7 mm Surface finish declines Diameter change
Ra @>D nominal +0.15mm
Causes insert breakage and ~ Causes overload and vibration. %
vibration. Adjust the drill body ~ Adjust offsets to bring core to 2=2 nominal-2.23mm
after rotating 180 degrees. correct size.
9 g -
= —>
yTool eccentric position by machined hole condition (@47 TOP-DRILL) Poor hole surface roughness Unstable hole diameter i\r/1|(l:3rr:1{;|;)er1sn0|se drastically
Tool Core Hole Problem
Position Size Diameter
*VVSH AA\WWS®
Correct 0.2 mm 47 mm Correct performance and diameter ’ S [ \ S
: . -VY :[H[PVUHY  +YPSS -VY 9V[H[PUN +YPSS
A 0.2 mm 48 mm Hole diameter incorrect o x .
B 0.2 mm 46 mm Holder interferes with work piece
C 12mm  472mm  Vibration
D None 46.8 mm Insert breakage and vibration - -
Internal External coolant Dry cutting Internal External coolant Dry cutting
coolant (up to 2xD) coolant (up to 2xD)

ADVANG
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+90330596<)3,:/66;05.
+YPSSPUN hViTL} i

’ <ZL OPNO WYVK\J[P]P[" KYPSS

+90330596<)3,:/66;05. [=]
+YPSSPUN h, itHIGHE

B SO

’ *OLJR HSPNUTLU[ HUK KYPSS Y\UV\[

Rotating

Non-rotating

Run-out

3-flute drill 3-flute drill

m Head changeable Solid carbide

<ZL ZLSM JLU[LYPUN KYPSS OLHK UV WPSV[ KYPSS

7YVK\I[P]P[

N
Wy

TCD-P+ 3ED-P+ LCD-P+

’ OUJYLHZL JVVSHU[ WYLZZ\YL HUK JVS\TL

Overh
’ *OHUNL J\[[PUN JVUKP| ~hand
(V]
FEED WSPEED uP ->
2. 9DOWN || -9 Short overhang

<ZL ZLSM JLU[LYPUN KYPSS OLHK

4

) 11\\\&“&//1“1
HK
AA\YMHJL -PUPZO

TCD-P+ 3ED-P+ LCD-P+

’ *OLJR HSPNUTLU[ HUK KYPSS Y\UV\[

’ OUJYLHZL JVVSHU[ WYLZZ\YL HUK JVS\TL

6]LYZPaLK /VSL

’ *OHUNL [V [VINOLY NYHKL

n

UV WPSV[ Kyp§YKLYZPalLK /VSL

’ *OHUNL J\[[PUN JVUKP [} Overhang
V]

Non-rotating

Rotating

90°

]

FEED ->

WSPEED UP
2. 4DOWN| A =2

Short overhang

ADVANCESL

TaeguTec
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+YPSSPUN hViTL} i

B S0

’ *OLJR [OL J\[[PUN JVUKP[PVUZ HUK NLVTL[Y"

‘ FEED & SPEE% ‘ ?

’ *OHUNL JVVSHU[ JVUKP[PVUZ

Supply method Pressure and Volume
o A | e
A A A A
External Internal Increase coolant

’ *OHUNL J\[[PUN JVUKP | Overhang
*OPW 1HTTPUN

o

FEED SPEED UP =)
, N,
2 ADOWN|| # -4 Short overhang

’ OTWYVIL YPNPKP[' HUK Z[HIPSP[

Overhang Clamping
9 N\
-—p
Short overhang t

\ /

=PIYH[PVU

’ *OLJR [OL J\[[PUN JVUKP[PVUZ HUK NLVTL[Y"

‘ FEED & SPEE% ‘ ?

’ *OHUNL J\[[PUN JVUKP[PVUZ

FEED W ‘ SPEED W
A= 0own || £2 N pown

+90330596<)3,:/66;05. [=

+YPSSPUN h, itHIGHE

B SO

’ *OHUNL J\[[PUN JVUKP[PVUZ
Overhang

Q N o

FEED W
...,\DOWN

’ *OLJR HSPNUTLU[ HUK JSHTWPUN

Short overhang

OUZLY[ )YLHRHN

Alignment  [LJ Clamping_

Vs

] t

== = =

o= = ¥

A A A

'i ’ *OLJR [OL J\[[PUN JVUKP[PVUZ HUK PUZLY]
FEED&SPEE% ‘ ?

’ *OLJR HSPNUTLU[ HUK JSHTWPUN

:OVY[LY ;VVS 3PML

Alignment  [LL] Clamping
N -
- f

;0L 9PNO] .ﬂﬂdguTeC .
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MILLING SELECTION GUIDE

Milling Homepageh h

o

MILLING SELECTION GUIDE

’ Tool Selection by Application

Milling E-Catalogh h [

’ Tool Selection by Application
00 i 20 2 5 T
(TT8080) (TT8020) | | (TT7515) (PCD) (TT8020) (CBN)
B
Endmill | AVKT-M AVKT-EL || LPKU-M || 4NHT-AL AVKT-EL LPKU-M
2nd
’ CVKT-M | [CVK(H)T-M/L| | SQKU-M || AVCT-AL || 3PK(H)T-ML | | 4NKT-M
st
ShoulderingM
Face mill 2ndSQKU-M ANHT-ML LPKU-M ANHT-AL | | 3PK(H)T-ML LPKU-M
LPKU-M 3PKT-ML | |SQK(H)U-MIMM| | 3PHT-AL | | 3PK(H)T-ML SQKU-M
i;,
Endmill | 4NKT-M AVKT-M/L | | LPKU-M ANHT-AL AVKT-EL LPKU-M
(Roughing) "
Slotting
CVKTM | [CVK(H)T-MIL| | 4NKT-M XEVT-AL 3PK(H)T-ML ANKT-M
T
Roughing HXKU 7EMT HXHU-MM | | 4NHT-AL 7EMT-ML PTKU-M
2nd
XNMU-M HXKU-ML | | XNHU-MM | | 3PHT-AL HXKU-ML RYHX-MR
l;,
Facing
Finishing
4AWHU-ML SNGX-ML | | 4WHU-ML, | | 4WHU-AL, SNGX-ML 4WHU-CBN
CT7000 CBN PCD

1= First recommendation
2nd Second recommendation

ADUANCEBCUTTING

i K - 2 i i
(TT9080, iy e
(TT8080) (TT8020) TT2510) (PCD) (TT8020) (CBN)
15[
H Big R
El BLMV-M AVKT-HF PTKU-M XEVT-AL SBMT-ML BLMV-M
HF 2m
AVKT-HF BLMV-MM BLMV-M BLMV-ML ANKT-HF
I
High Feed
Milling iu—_\& Big R
Face mill| BLMV-M BLMV-MM | | PTKU-M XEVT-AL SBMT-ML BLMV-M
2nd
PTKU-M PTKU-ML BLMV-M BLMV-ML PTKU-M
First recommendation
2nd Second recommendation
T ’ (TT2510) X X
@16-
@32
2FB-M 2FB-ML 2FB-M 2FB-ML 2FB-M
. @32,
Roughing 250
3FB-M 3FB-M 3FB-M 3FB-M 3FB-M
@50
6RBE 6RBE 6RBE 6RBE 6RBE
Pro ling
Medium
BRHU BRHU BRHU BRHU BRHU
Finishing
NFB NFLB NFB NFLB NFLB
TT5515 NFCB TT5515 NFCB NFCB

The Right Choice ‘Taeg.u,TQQ




MILLING SELECTION GUIDE ERSE MILLING SELECTION GUIDE EfE:E

Milling Homepageh h 0] Milling E-Catalogh h [
’ Tool Selection by Entering Angle and Depth of Cut ’ Chip Former and Grade Selection Map
—~ A
£ 179 APKT 19
3 16.1 APKT 17
5 15.0 3PKT 19 ANM(H)X 16
31 TN AL L MLL ML MM M MR
2 125 LPKU 14
a 12.0 SQK(H)U 12 LPK(H)U 14 Aluminum & Dif cult-to-cut Dif cult-to-cut Light cutting, Light cutting, General Hardened steel &
a 12 APKT 12 SNGX 13 non-ferrous alloy materials (HRSA) materials (HRSA) ~ SUS300 series SUS400 series  operation  Interrupted cutting
1 Qi with high feed
10 ANKT 11 ANM(H)X 11
9.6 SNM(G)X 13 9.5 AVK(C)T 10
9.2 6NGU 09
GRS N ()81 EERARK(C)IN0d Soft Material hardness Hard
8.4 ANHX 16 8.0 4NK(H)T 09
8 SQK(H)U 12 LPK(H)U 09 Low Cutting edge strength High
7.0 SNM(G)X 13 7.0 SQK(H)U 10 3PKT 10 . -
6.5 PTKU 10 6.2 6NGU 06 Low Cutting force High
6.0 SQKU 14 6.0 4NK(H)T 06
6 55 AXM(C)T 06
5.0 HXK(H)U 10 XNM(H)U 09 5.0 SQKU 07 CVK(H)T 05
4.6 LPK(H)U 05 3PKT 06
4 4.2 SQKU 11 4.1 6NKU 04
3.5 XNM(H)U 06 3.5 4NKT 04 3PKT 04
3.2 7EMT 06 PTKU 05
3.0 HXK(H)U 06
3.0 PTKU 10 ANKT 14-HF
2.5 SQKU 14
BLMP 11 & 13 Grade
5|20 SBMT 13 ANKT 11-HF A
18 SQKU 11
15 SBMT 09 ANKT 09-HF
PTKU 05 BLMP 09
12 SBMT 09 APKT 12-HF
1.0 4NKT 06-HF -
AVKT 10-HF APKT 09-HF w
BLMV 06 BLMP 06
0.5 BLMP 04 CVKT 05-HF
ANKT 04-HF AXMT 06-HF - .
High Feed Facing Shouldering Entering Castiron Hardened steel
angle (°)
Non-ferrous
(15-25) (45-75) (90) K10
N
Low Radial cutting force High
High Productivity Low Steel .
Low Entering shock High ) )
Less Burr More Chip — E— —— . . — > Chip
Thin Chip thickness Thick former former
’ Properties by Cutter Pitch Stainless steel I Heavy
Coarse pitch Medium pitch Fine pitch Ik machining
Super alloys
Low Table feed High
Low Cutting force High
Big Chip gullet Small Grade
Good Anti-vibration Bad
Weak Machine Power Strong

ADuaNe

The Right Choice ‘Taegqf[gg



MILLING TROUBLESHOOTING ERSE

Milling Homepageh h E|

T rowe W SouioseB)

b Use high feed and high productivity insert

BLMV BLMP SBMT

“V" Shape Double-sided Single-sided
Bottom Design 4-corner 4-corner
For
high feed
BLMP 13 AVKT -HF PTKU
Double-sided Double-sided
6-corner 10-corner
For
super alloys
BNGX CVKT -HF ANKT -HF
Ceramic insert
4/6-corner
Productivity b Use chip splitter insert (-SM)

3PKT -SM

APKT -SM ANHX -SM

yMore suitable for extended ute cutters

b Use ne pitch cutter (more teeth, same diameter)

@125 mm @100 mm @10 mm
Z=18 teeth Z=11 teeth Z=3 teeth

NOUANG

TaeguTec

MILLING TROUBLESHOOTING O=r10

Milling E-Catalogh h [

ETE) T

Bad
Surface Finish

Burr

Change cutting conditions

SPEED UP FEED
OPTIMAL

Apply feed with
optimum chip thickness

Low depth

p Change insert and holder geometry Overhang
Chip former (V) Tolerance (V) (V)
-—) MK = —p
Short
Sharper Precise insert overhang

Use wiper insert and combination cutter

O Wiper, O
bS bs
andnd B
Wiper insert Combination cutter

Use carbide shank or reinforced shank

V] V]
=) => \ J

Solid carbide

Change insert and holder geometry

Corner radius Tolerance ® Entering angle Ie
- 2 &
Small R Precise insert Small angle

Use down milling

&

-

Down milling

Chamfering at start/end of workpiece
/| |
L

The Right Choice ‘Taegg,!]:gg




MILLING TROUBLESHOOTING

T owe W Souions B

p Change axial rake angle

Back Cutting

Chip Jamming
(full slotting or
extended cutter)

TaeguTec

NOVANC

o

-

Negative Rake Angle

&

Small entering angle
p Change depth of cut

A

High depth

b Use t||t|ng or inclined machining

b Change cuttlng conditions

Change cutter entering angle

Milling Homepageh h

®

-

Positive Rake Angle

90°

Large entering angle

’_/_‘

Low depth

_.iil

p Use internal coolant cutter

FEED W SPEED W
OPTIMAL 2. 4DOWN

Apply feed with
optimum chip thickness

Change insert and cutter geometry

[=
[=

Cutting edge
-) > 3
Chip splitter

Cutter pitch
-

@

Coarse pitch

= MILLING TROUBLESHOOTING

Vibration

Milling E-Catalogh h

Cutter pitch )

-

Coarse pitch

Pitch spacing

a0
\"’

AB ol A7B B

/ D yl*

Unequal spacing

Depth of cut

i

Entering angle

a-&

050
(=¥

EITE) T

b Reduce cutting forces

Low depth Small angle
Chip former © ‘FEED ‘GW SPEED UP
OPTIMAL| |& =%
= Apply feed with
optimum chip thickness
Sharper

p Improve rigidity and stability

Overhang Core size
9 V]
- o = O
Short overhang Big core
Rigidity Q Tool holder type 0
- || —
High rigidity

The Right Choice .Taeggf[gg
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:630+ *(9)0+, ,5+ 40:33,*;065 .<0+, [E]gI[E :630+ *(9)0+, ,5+ 40:33,*;065 .<0+,
:VSPK ,UK 4PSSZh hV L :VSPK ,UK 4PSSHA
’ ;VVS :LSLJ[PVU I° 4H[LYPHS ’ ;VVS :LSLJ[PVU I° (WWSPJH[PVU
.LULYHS 7\YWVZL :WLIJPHIS 7\YWVZL
Geometry 1stRecommendation Special purpose | 1stRecommendation
Flat l </7 High feed /-4
X . >
Corner R </7 Chamfering . 4
Ball ' ), Roughing 9,3 f Flat
</7 /:-
Flat
Corner R ot
Roughing 9
. :OV\SKLYPUN
Ball 1) Corner R
</7 ,+ /:9 (,:
Flat ) Waved
Corner R G cutting edge (>, l
Ball ' (,) Roughing 9, (
Flat
Flat l /- </7 =
Corner R l /9 CBN Ball /- *) 5
) ) :SVI[[PU
Corner R )
Ball ' [ ) Only for trochoidal
</7 D+ /:9 (,:
-VY ;YVJ'HS -VY 0OUJVULS '
Ceramic end mill xg. o
corner R ! Ball
Corner R ,+ s
C_eramicendmill kg - 7YVASIPUN
hlghfeed ! :) ) /) ( )

ADVANCGES

TaeguTec
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4(?0 9<:/:,3,*;065

.<0+

[E]gI[E
:VSPK ,UK 4PSSZzh hv L

’ ;VVS :LSLJ[PVU I (WWSPJH[PVU

f HF
‘ /IPNO MLLK
"OV\SKLYPUN LUK TPSSPUN
42, 42, + 42,, ( 42-2
'SV[[PUN *OHTML[YPUN
47, 42,, ( 47*F
7YVASPUN L%.
AUPZOPUN ;OYLHKPUN
429+ 472)+ |, 47) 9+
7YVASPUN
“H_PZ barrel Lens :PKL ZSV[[PUN
42*:6 ?2*%:3 ;| )

TaeguTec

4(?0 9<:/9,*644,5+,+ *(:,: [
:VSPK UK 4PSS%A h N

’ OU JHZL VM THU® [VVS JOHUNLZ
Solid carbide tool
n 0}
¥ p q No set-up
time!

Long tool change time Quick head change on machine

’ OU JHZL VM SVALY H_PHS KLW[O VM J\[ "P[O SVUN V]LYOHUN

Solid carbide tool

Unnecessary length
of cutting edge

Long cutting edge

Excellent
rigidity

Short cutting edge

’ OU JHZL VM KLLW JH]P[" THJOPUPUN ~P[OV\[ PU[LYMLYLUJL

Solid carbide tool

)
@)
Contact %_l

Tool and workpiece contact

Optimized for cavity machining

’ OU JHZL VM IPNNLY J\[[LY KPHTL[LY ~P[O OPNO [VVS JVZ]

Solid carbide tool

@20 mm

@20 mm

Low tool material cost

;OL 9PNO] *@'BGQHIQE .

High tool material cost



1630+ ,5+ 40386<)3,:/66;05.

Ta

AD

Tool Breakage

egu

Productivity

N

uINC@cu

Tec

’ Use high productivity and high feed end mill

7\
— ™

Minimize tool change time High feed machining
and machine down time

Change machining method
: In case of hardened material or super alloys

Conventional slotting

Trochoidal milling

’ Reduce number of flutes

More space for

O chip evacuation O

Less number of flute

Narrow chip space

’ Minimize tool overhang

7} |Long !
loverhang overhang

’ Change cutting conditions

SPEED W FEED @Yw
N

‘_,“DOW OPTIMAL

ERE
:VSPK ,UK 4PSSZh hVY L
——

U,

1630+ ,5+ 40386<)3,:/66;05.

:VSPK ,UK 4PSS4A hh N

B EENETETEC)

Pull out of the tool

Rough
Surface Finish

’ Change tool helix angle

] ’ Change tool holder

’ Minimize tool overhang

’ Change the holder with strong gripping power

ER collet Hydraulic Milling Shrink
chuck chuck chuck chuck

Normal gripping power Strong gripping power

High helix Low helix
angle angle

’ Change cutting conditions

SPEED FEED ((&
l_?\DOWl] OPT%}

’ Change cutting conditions

SPEED UP FEED €

ER collet End mill Hydraulic Shrink
chuck holder chuck chuck

Normal run out accuracy

Excellent run out accuracy

l Long —IL overhang

overhang
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