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The most economical solution
for driling!
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TUNGSDCEDRILL

First double sided 6 cornered insert for drilling with
superior performance.
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TUNGEDCLDRILL

Indexable drill
economical 6 cornered insert with excellent

performance

Peripheral side Central side

B Double sided insert with 1 4

6 cutting edges
TungSix-Drill is the first indexable drill in

the world to adapt double sided inserts 2 5 6

with 6 cutting edges, reducing insert

consumption Optimal distance between each cutting edge
' -

Prevents overlapping of damaged edges

I One insert type for both the
central and peripheral pockets

I Low cutting force even with )
double sided insert

The cutting forces are almost equal to competitors positive single
sided inserts, especially at higher feed rates, therefore achieving
higher productivity.

B Spindle load

18
16|, @ Competitor

141 FTUNGSDC-DRILL

<
o 12 Drill : TDSU0812F-3
o 10 Insert : WWMUO5X205R-DJ
= 8 Grade : AH9030
£ Workpiece : 1055
J.)' Cutting speed : Vc =490 sfm
Feed : f=0.003 - 0.007 ipr

Hole diameter :20.8"

o N MO

f=0.0038 f=0.004 f=0.005 f=0.006 f=0.007
Feed: f (ipr)
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B New revolutionary grade

AH9030

Cast iron

arc
Materials

Wear - Fracture

resistance resistance

AH9030

Special Surface Technology

PREMIUMTEC

® Smooth insert surface prevents chip adhesion
and provides smooth chip flow.

® New generation PVD coating with advanced
wear and oxidation resistance provides stable
long tool life.

® Unique substrate with high heat resistance
prevents crater wear.

AH6030

Special Surface Technology

PREMIUMTEC

® Smooth insert surface prevents chip adhesion
and improves chip control.

® New PVD coating with high adhesion strength
prevents fracture caused by chip welding.

@ Exclusive carbide substrate with high fracture
resistance.

I Enhanced corner of central insert
The central corner is strengthened by an obtuse relief angle

increasing corner strength and reliability.

TUNGSDCDRILL

Cutting force

(Obtuse]relief angle

Competitors

Cutting force

Positive/relief angle
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TUNGSDCEDRILL

[TUNGALOY il

B Chipbreakers

DJ For general purpose
type Suitable for cutting a wide range of work material

| Central insert | | Peripheral insert
Identification for central Chipbreaker for
edge side peripheral edge

The high rake angle and high
breaker wall reduce cutting forces
and improve chipbreaking.

Chipbreaker for central
edge

The chipbreaker has thick
width and gentle curves. This
prevents chips from packing.

Identification for
peripheral edge side

Low cutting forces and long
tool life

Optimized rake design reduces
chip contact with the insert,
reducing heat and improving tool
life.

Ds t For drilling stainless and gummy steels

Provides exceptional chip control

Wiper design
Can improve surface finish

* WWMUO05... and WWMUOQG...does not have ‘P’ mark on the
peripheral side.

| Central insert || Peripheral insert

Identification for
peripheral edge side

Dimple
Creates smooth chip curling.

Identification for central
edge side

Reinforced land

Prevents fracture
and chipping.

Optimum chipbreaker
width and contact area
Provides excellent chip
control.

*WWMUOQ5... and WWMUO06...does not have ‘P’ mark on the
peripheral side.

Insert clamping design

TungSix—DriII insert and Correct clamping | | Incorrect clamping |
pocket design ensures OKCentraI insert » Central insert X Peripheral insert » géaé}(tral insert
correct insert positioning

and clamping of central © Peripheral

Central insert (C) insert

and peripheral inserts in
there respective pockets.

Central insert
seat

Central insert
seat

Insert hole fits screw hole Insert hole doesn't fit screw hole
Note: The drill is designed to - /
prevent incorrect insert 4
clamping, however please
check the central (c) and
peripheral (p) marks on the

insert before setting the insert.
6 TUNGSIX-DRILL

Correctly clamped ! Screw can’t enter screw hole




Chip control

DJ

-V
Stainless 316

steel 1045
___________________ Cutting speed: Ve (sftm) eeiee....._..Gutting speed: Vc (sfm)
330 500 660 500 660
e R S LEE B A sy Y ¥
8 i o &
'S :
S| F W WY » vV ed b daPy w :ér 0( Q
1 s
= = —
%m B v a P o TP oe o, - %:
- S L
'O it
BS|WY PFTD | 9n g 0e| ®a2aq 2
o g c' l} 9 s,
: e}
Eﬂ_ aa T T ® v g¥ R |8 q‘ F
=] =)
:O_ > - 9 : H w
S| ®* 8 9 8 a® » eon ¥4 v e : 0.100"
0.100" -
1 — ' —
The parameter zone . The parameter zone .
above Showrs ideal . Dril : TDSU1125-03 e bovs shows ideal | Dril - TDSU1125-03
chip control. Insert : WWMUO08X408R-DJ chip control. Insert - WWMUO8X408R-DS
Grade : AH9030 DS chip-breaker Grade : AH6030
Machine :NC lathe shows excellent chip Machine : Vertical M/C
Hole diameter: 21.125" control for stainless Hole diameter: @1.125"
Hole depth  :H=28" steel and difficultto  Holedepth :H=28"
Coolant : Wet split chips. Coolant - Wet

”
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Tool life
B Excellent wear resistance of _AH9030

-
"

o o o
o o o
o = =
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Corner wear width
©
o
o
S

on peripheral edge: Vc (in

B Toughness of central insert

£T0.014
£
s é 0.012
§@ 0.010
2
< © 0.008
&3
&2 0.006
E £ 0.004
ES
é o 0.002
=5

0

TUNGSDCEDRI

15 30 40 60
Machining length (ft)

Competitor A
TUNGSDCDRILL
1.5 3

Machining length (ft)

Drill : TDSU1125-03 .

Insert : WWMUO08X408R-DJ
. Grade : AH9030
Competitor A Competitor B Workpiece : 1055

Cutting speed : Vc =460 sfm

Feed :f=0.004 ipr

Hole diameter :@1.125"

Hole depth :H=28"

Machine : Horizontal M/C, CAT40
Coolant : Wet (Internal supply)

AH9030 offers superior wear resistance
against competitors.

Fracture .
Drill : TDSU1125-03

Insert : WWMUO08X408R-DJ
Grade : AH9030

Workpiece : Pre-hardened steel (40HRC)
Cutting speed : Vc =330 sfm

Feed : £=0.003 ipr

Hole diameter :@1.125"

Hole depth tH=1.125"

Machine : Vertical M/C, CAT40
Coolant : Wet (Internal supply)

Enhanced corner of central cutting
edge prevents fracture even in pre-
hardened steel machining.

Standard cutting conditions

Chip- Cutting
1ISO Workpiece materials Selection criteria breaker Grade speed
Vc (sfm)
Low carbon steels (C < 03) First choice DS AH6030 525 - 820
70, 1025 etc. Priority on wear resistance DJ AH9030 525 - 1050
Carbon steels (C > 0.3) First choice DJ AH9030 260 - 820
. 1045C, 1055 etc. Priority on impact resistance DS AH6030 260 - 820
Low alloy steels First choice DS AH6030 525 - 820
SCM415 etc. Priority on wear resistance DJ AH9030 525 - 820
Alloy steels First choice DJ AH9030 260 - 660
4140 etc. Priority on impact resistance DS AH6030 260 - 660
Stainless steels (Austenitic) First choice DS AH6030 330 - 660
04, 316 etc. - DJ AH9030 330 - 660
M Stainless steels (Martensitic and ferritic) First choice DS AH6030 330 - 660
430, 416 etc. - DJ AH9030 330 - 660
Stainless steels (Precipitation hardening) First choice DS AH6030 260 - 400
00 etc. - DJ AH9030 260 - 400
Gray cast irons First choice DJ AH9030 260 - 820
No.250B etc. Priority on impact resistance DS AH6030 260 - 660
Ductile cast irons First choice DJ AH9030 260 - 660
00 etc. Priority on impact resistance DS AH6030 260 - 500
: First choice DS AH6030 660 - 1310
I Al ey - DJ  AH9030 660 - 1310
High temperature alloy First choice DS AH6030 60 - 200
s Inconel718 etc - DJ AH9030 60 - 200
Titanium Alooy First choice DS AH6030 130 - 400
Ti-6Al-4V etc. - DJ AH9030 130 - 400
H Hardened steel First choice DJ AH9030 170 - 330
Over 40HRC Priority on impact resistance DS AH6030 130 - 260

¢ Drill body of L/D = 4 is not recommended for stainless steel or superalloys drilling

TUNGSIX-DRILL



B Comparison of tool life for steel (AH9030)

Workpiece  : 1055

Cutting speed: Vc = 820 sfm

Feed : f=0.004 ipr

Hole diameter: 1.125"

Hole depth :H=2.8"

Machine : Horizontal M/C, CAT40

. Drill : TDSU1125-03 .
0016 ¥ ¢ Insert : WWMUO08X408R-DJ
’ o ‘ Grade : AH9030

0.012 Competifor A Competitor B

Maximum flank wear width
on central edge: VBmax (in)
o
o
o
oo

0.004 ~ Coolant : Wet (Internal supply)
TUNGSD<CDRILL The wear and oxidation resistance
0 of AH9030 is enhanced in high speed
6 12 18 24 machining.
Machining length (ft)
m Comparison of tool life for stainless steel . ison of
(AH6030) (imags o °99e priy : TDSU1125-03 M
= 0.012— machining) Insert : WWMUO08X408R-DS
= Grade : AH6030
£< 0010 Workpiece  :304
-_g o) Cutting speed: Vc = 660 sfm
: % 0.008 Feed : f=0.004 ipr
o _ Hole diameter: g1.125"
;  0.006 Hole depth :H =2.8"
c _-5_ 0.004 . 7 Machine : Vertical M/C, CAT40
8a TUNGSDCDRILL Coolant : Wet (Internal supply)
2— 0.002 !
o Competitor A Even when machining stainless steel,
0 cutting edge damage on AH6030 is minimal.
15 30 This is credit to its high adhesion strength.
Machining length (ft)
Feed: f (ipr)
L/D=2,3 L/D=4
_______________________________________________________________________ eDefin)
00.787 - 1.063 21.125 - 1.500 21.562 - 2.000 20.787 - 91.063 21.100 - 1.500 01.535 - 62.126
0.0015 - 0.004 0.0015 - 0.004 0.0015 - 0.004 0.002 - 0.004 0.002 - 0.004 0.002 - 0.004
0.0015 - 0.004 0.0015 - 0.004 0.0015 - 0.004 0.002 - 0.004 0.002 - 0.004 0.002 - 0.004
0.002 - 0.006 0.002 - 0.006 0.003 - 0.007 0.002 - 0.006 0.002 - 0.006 0.003 - 0.007
0.0015 - 0.005 0.0015 - 0.005 0.0015 - 0.006 0.002 - 0.006 0.002 - 0.005 0.002 - 0.006
0.0015 - 0.005 0.0015 - 0.005 0.0015 - 0.005 0.002 - 0.006 0.002 - 0.005 0.002 - 0.005
0.0015 - 0.005 0.002 - 0.006 0.0015 - 0.006 0.002 - 0.006 0.002 - 0.006 0.002 - 0.006
0.002 - 0.006 0.003 - 0.006 0.003 - 0.007 0.002 - 0.006 0.002 - 0.006 0.003 - 0.007
0.002 - 0.005 0.002 - 0.005 0.002 - 0.006 0.002 - 0.005 0.002 - 0.005 0.002 - 0.006
0.0015 - 0.004 0.0015 - 0.005 0.0015 - 0.005 - - -
0.0015 - 0.004 0.0015 - 0.005 0.0015 - 0.005 - - -
0.0015 - 0.004 0.0015 - 0.005 0.0015 - 0.005 - - -
0.0015 - 0.004 0.0015 - 0.005 0.0015 - 0.005 - - -
0.0015 - 0.003 0.0015 - 0.004 0.0015 - 0.004 - - -
0.0015 - 0.003 0.0015 - 0.004 0.0015 - 0.004 - - -
0.002 - 0.006 0.002 - 0.007 0.003 - 0.008 0.002 - 0.006 0.002 - 0.006 0.003 - 0.007
0.002 - 0.005 0.003 - 0.006 0.003 - 0.007 0.002 - 0.005 0.002 - 0.006 0.003 - 0.007
0.002 - 0.006 0.002 - 0.007 0.003 - 0.008 0.002 - 0.006 0.002 - 0.006 0.003 - 0.007
0.002 - 0.005 0.002 - 0.006 0.003 - 0.007 0.002 - 0.005 0.002 - 0.006 0.003 - 0.007
0.004 - 0.007 0.004 - 0.008 0.004 - 0.01 0.004 - 0.007 0.004 - 0.008 0.004 - 0.008
0.002 - 0.007 0.004 - 0.008 0.004 - 0.01 0.002 - 0.005 0.004 - 0.008 0.004 - 0.008
0.0015 - 0.007 0.0015 - 0.003 0.0015 - 0.003 - - -
0.0015 - 0.007 0.0015 - 0.004 0.0015 - 0.004 - - -
0.002 - 0.004 0.002 - 0.005 0.002 - 0.005 - - -
0.002 - 0.004 0.002 - 0.005 0.002 - 0.005 - - -
0.0015 - 0.007 0.0015 - 0.003 0.0015 - 0.004 0.002 - 0.003 0.002 - 0.003 0.002 - 0.003
0.0015 - 0.007 0.0015 - 0.003 0.0015 - 0.004 0.002 - 0.003 0.002 - 0.003 0.002 - 0.003

www.tungaloyamerica.com
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L/D = 2 Machined hole diameter may change depending upon the rigidity of

the machine tool or cutting conditions.

@ Shank with flat
.
O| 7: 77777777777777777 | Y A = @ Q
3 S ©
Tolerance
2 | Tool diameter (in) Hole diameter|
Ltm - tolerance
Lf - £s oDc Tolerance (in)
L 20.812 - 21.063| +0.008/0 +0.010/0
Dimensions (in) Max* Weight Clamping Torx
Cat. No. offset Applicable inserts ~ SCreW — driver
oDc eoDs oD 0 ¢s L Ltm Lf (Radius) (Ib) PP C1) —=o

P SINDEE P EP R 0.812 1.000 1.457 1.625 2.205 4.665 1.823 2.461 0.031 0.7 WWMUO5X205R-D* CSPB-2.2 IP-7D
eyl 0.875 1.000 1.457 1.750 2.205 4.831 1.948 2.626 0.018 0.7 WWMUO5X205R-D* CSPB-2.2 IP-7D
L oky 2Bl 0.937 1.000 1.457 1.875 2.205 4.994 2.071 2.790 0.047 0.9 WWMUO060306R-D* CSPB-2.5 IP-8D
PSR 0N0 28 1.000 1.000 1.457 2.000 2.205 5.161 2.197 2.957 0.024 0.9 WWMUO060306R-D* CSPB-2.5 IP-8D
LIPS0l 1.062 1.250 1.575 2.125 2.342 5.465 2.330 3.122 0.012 1.3 WWMUO060306R-D* CSPB-2.5 IP-8D

*For offsetting on lathe

Whistle notch

& ®
[ [ | Y
2 Tolerance
Tool diameter (in) Hole diameter|
g tolerance
L oDc Tolerance (in)
01.125-02.000| +0.004  [+0.008 /- 0.004
Dimensions (in) Max* Weight Clamping dT(_)rx
Cat. No. offset Applicable inserts ~ SCreW  driver
oDc oDs oD 0 ls L (Radius) (Ib) @ﬂ] =1

LPCIRPCEPR 1125 1250 1575 2250 2280 5.892 0.043 1.5 WWMUO8X408R-** CSTB-3 T-9D
QPR REYS PN 1187 1250 1.575 2.374 2280 6.079 0.019 1.6  WWMUO8X408R-** CSTB-3 T-9D
QPG PL RPN 1250 1250 1.575 2,500 2.280 6.267 0.008 1.7  WWMUO08X408R-** CSTB-3 T-9D
g R PR PN 1.312 1500 1.969 2.624 2.688 6.862 0.055 25 WWMU09X510R-** CSTB-4 T-15D
QPG EYCE PN 1.375 1500 1.969 2750 2.688 7.049 0.047 2.6 WWMU09X510R-** CSTB-4 T-15D
QPSR ERYS PN 1437 1500 1.969 2.874 2.688 7.237 0.027 2.8  WWMUO09X510R-** CSTB-4 T-15D
QISR ELO RPN 1500 1.500 1.969 3.000 2.688 7.424 0.015 29 WWMUO9X510R-** CSTB-4 T-15D
QPSR EPE PN 1562 1500 1.969 3.124 2,688 7.612 0.074 3.0 WWMU11X512R-** CSTB-5 T-20D
QPG PLE PN 1625 1500 2.165 3.250 2.688 7.799 0.059 3.3 WWMU11X512R-** CSTB-5 T-20D
AP S CEYS PN 1.687 1500 2.165 3.374 2.688 7.987 0.051 35 WWMU11X512R-** CSTB-5 T-20D
QPSP 1750 1500 2.165 3.500 2.688 8.174 0.027 3.7 WWMU11X512R-** CSTB-5 T-20D
g SRR PR PN 1812 1500 2.165 3.624 2.688 8.362 0.015 3.9 WWMU11X512R-** CSTB-5 T-20D
QP EYCE PN 1875 1500 2.165 3.750 2.688 8.549 0.094 42 WWMU13X512R-** CSTB-5 T-20D
pp SRRy S PN 1937 1500 2.165 3.874 2.688 8.737 0.078 43 WWMU13X512R-** CSTB-5 T-20D
QP SiVPLD P 2.000 1500 2.165 4.000 2.688 8.924 0.067 4.6 WWMU13X512R-* CSTB-5 T-20D

*For offsetting on lathe
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L/D =3

Machined hole diameter may change depending upon the rigidity of
the machine tool or cutting conditions.

@ Shank with flat
T ————————— i e
S Tolerance
’ ‘ Tool diameter (in) Hole diameter
- tolerance
Ltm - £s - oDc Tolerance (in)
- Lf i > 00.812 - 21.063| +0.008 /0 +0.010/0
Dimensions (in) Max* Weight Clamping  Torx
Cat. No. offset i i SCrew - dri
at. No oDc  oDs oD 0 0s L Ltm  Lf (Radig (b) Applicable inserts C:lggr
PV P el 0.812 1.000 1.457 2.438 2.205 5.516 2.635 3.311 0.031 0.7 WWMUO05X205R-D* CSPB-2.2 IP-7D
I EIIDEYEIERE 0.875 1.000 1.457 2.625 2.205 5.665 2.821 3.461 0.018 0.9 WWMUO5X205R-D* CSPB-2.2 IP-7D
eV eky el 0.937 1.000 1.457 2.813 2.205 5.894 3.009 3.689 0.047 0.9 WWMUO060306R-D* CSPB-2.5 IP-8D
PSR R 1.000 1.000 1.457 3.000 2.205 6.122 3.194 3.917 0.024 1.1 WWMUO060306R-D* CSPB-2.5 IP-8D
QS Vgl 1.062 1.250 1.575 3.186 2.342 6.488 3.384 4.146 0.012 1.3 WWMUO060306R-D* CSPB-2.5 IP-8D
*For offsetting on lathe
Whistle notch
e ; ol 5 o
S S Tolerance
Tool diameter (in) Hole diameter|
£ Zs tolerance
~ "= L oDc Tolerance (in)
- > 21.125-02.000| +0.004 |+ 0.008/-0.004
Dimensions (in) Max* Welaht Clamping clTc_>rx
Cat. No. offset Weig . . screw river
at. No oD oDs oD 0 0s L (Radiug) (b} Applicable inserts @ﬂ
QPSR PLEOREN 1,125 1.2560 1.575 3.375 2.280 7.017 0.043 1.7 WWMUO8X408R-** CSTB-3 T-9D
PSR REYSEN 1187 1.250 1.575 3.561 2.280 7.267 0.019 1.8 WWMUO8X408R-** CSTB-3 T-9D
QIS PLOEEN 1,250 1.250 1.575 3.750 2.280 7.517 0.008 1.9 WWMUO8X408R-** CSTB-3 T-9D
Jp Il REPENER 1.312  1.500 1.969 3.936 2.688 8.174 0.055 2.8 WWMUO09X510R-** CSTB-4 T-15D
AP RYCEORE 1.375  1.500 1.969 4.125 2.688 8.424 0.047 29 WWMUO09X510R-** CSTB-4 T-15D
AP ERYERE 1437 1500 1.969 4.311 2.688 8.674 0.027 3.1 WWMUO09X510R-** CSTB-4 T-15D
QIS EDDEGER 1500 1.500 1.969 4.500 2.688 8.924 0.015 3.3 WWMUOQ09X510R-** CSTB-4 T-15D
SR ETPEEN 1562 1.500 1.969 4.686 2.688 9.174 0.074 3.4 WWMU11X512R-** CSTB-5 T-20D
QPN PEEEN 1.625 2 1.500 2.165 4.875 2.688 9.424 0.059 3.8 WWMU11X512R-** CSTB-5 T-20D
JP IR GEYERR 1.687  1.500 2.165 5.061 2.688 9.674 0.051 4.1 WWMU11X512R-** CSTB-5 T-20D
APV ENRR 1.750 1.500 2.165 5250 2.688 9.924 0.027 4.3 WWMU11X512R-** CSTB-5 T-20D
yp bR PERE 1.812 1500 2.165 5436 2.688 10.174 0.015 4.6 WWMU11X512R-** CSTB-5 T-20D
QP SIEYCEOEE 1.875 1500 2.165 5.625 2.688 10424 0.094 4.9 WWMU13X512R-** CSTB-5 T-20D
iR ERYEOEN 1937 1500 2.165 5.811 2.688 10.674 0.078 5.1 WWMU13X512R-** CSTB-5 T-20D
bSO B 2.000 1.500 2.165 6.000 2.688 10924 0.067 5.5 WWMU13X512R-** CSTB-5 T-20D

*For offsetting on lathe

www.tungaloyamerica.com
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L D - 4 Machined hole diameter may change depending upon the rigidity of
[ the machine tool or cutting conditions.

@ Shank with flat
° 2 a
S T~ Q9
@i | Tolerance
Y\ 2 \ Tool diameter (in) Hole diameter|
Ltm ) tolerance
~ T > S! oDc Tolerance (in)
L = 21.125 - 22.000| + 0.008/0 +0.014/0
Dimensions (in) Max* Weiaht Clamping dTorx
Cat. No. offset Yvelg . . screw river
oDc oDs oD 0 ls L Ltm  Lf (Radius) (Ib) GRElcetSEE Il —co

LS sl 0.813 1.000 1.457 3.250 2.343 6.429 3.407 4.087 0.031 0.9 WWMUO05X205R-D* CSPB-2.2 IP-7D
ey 2 S 0.875 1.000 1.457 3.500 2.343 6.677 3.657 4.335 0.018 0.9 WWMUO05X205R-D* CSPB-2.2 IP-7D
LS ey 2Vl 0.938 1.000 1.457 3.750 2.343 6.969 3.907 4.626 0.047 1.1 WWMUO060306R-D* CSPB-2.5 IP-8D
AR 0002 1.000 1.000 1.457 4.000 2.343 7.260 4.157 4.917 0.024 1.1 WWMUO060306R-D* CSPB-2.5 IP-8D
LIPS DI 1.063 1.250 1.575 4.250 2.343 7.551 4.407 5.209 0.012 1.5 WWMUO060306R-D* CSPB-2.5 IP-8D
AR PLIEEE 1.125 1.250 1.575 4.500 2.343 7.897 4.667 2.359 0.043 1.7 WWMUO08X408R-D* CSTB-3 T-9D
LRSINAREY/ N 1.187 1.250 1.575 4.748 2.343 8.179 4.908 5.790 0.019 1.9 WWMUO8X408R-D* CSTB-3 T-9D
RPN 1.250 1.250 1.575 5.000 2.343 8.470 5.160 6.083 0.008 2.0 WWMUO08X408R-D* CSTB-3 T-9D
LPEIURIPIZEE 1.312 1.500 1.969 5.248 2.736 9.161 5.410 6.374 0.055 2.9 WWMUO09X510R-D* CSTB-4 T-15D
AR RYGIEEE 1.375 1.500 1.969 5.500 2.736 9.452 5.658 6.663 0.047 3.1 WWMUO09X510R-D* CSTB-4 T-15D
PEIERY VY 1.437 1.500 1.969 5.748 2.736 9.744 5.908 6.954 0.027 3.2 WWMUO9X510R-D* CSTB-4 T-15D
AR ENLIEEE 1.500 1.500 1.969 6.000 2.736 10.034 6.158 7.244 0.015 3.5 WWMUO09X510R-D* CSTB-4 T-15D
PSR 1.562 1.500 1.969 6.248 2.736 10.351 6.429 7.557 0.074 3.6 WWMU11X512R-D* CSTB-5 T-20D
A GPL ST 1.625 1.500 2.165 6.500 2.736 10.643 6.678 7.846 0.059 4.0 WWMU11X512R-D* CSTB-5 T-20D
PSR GEY 2V 1.687 1.500 2.165 6.748 2.736 10.934 6.928 8.137 0.051 4.5 WWMU11X512R-D* CSTB-5 T-20D
AL 2 1.750 1.500 2.165 7.000 2.736 11.226 7.178 8.428 0.027 5.1 WWMU11X512R-D* CSTB-5 T-20D
QRIS 1.812 1.500 2.165 7.248 2.736 11.517 7.428 8.719 0.015 5.3 WWMU11X512R-D* CSTB-5 T-20D
YA S 1.875 1.500 2.165 7.500 2.736 11.815 7.678 9.009 0.094 5.4 WWMU13X512R-D* CSTB-5 T-20D
QPSR EEY Y 1.937 1.500 2.165 7.748 2.736 12.036 7.928 9.300 0.078 5.5 WWMU13X512R-D* CSTB-5 T-20D
AP0 0022 2.000 1.500 2.165 8.000 2.736 12.327 8.178 9.591 0.067 5.6 WWMU13X512R-D* CSTB-5 T-20D

*For offsetting on lathe
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B Inserts

DJ chipbreaker

od1

Cat. No.

NEW WWMUO05X205R-DJ
NEw WWMUO060306R-DJ

WWMU08X408R-DJ

WWMUO09X510R-DJ
WWMU11X512R-DJ
WWMU13X512R-DJ

Stocked grades

Dimensions (in)

rPREMIUMTEC

AH9030

od T odi K

Applicable drill
diameters

@Dc (in)

0.228 0.094 0.098 0.020
0.264 0.114 0.118 0.024
0.315 0.154 0.134 0.031
0.382 0.193 0.173 0.039
0.445 0.224 0.217 0.047
0.512 0.224 0.217 0.047

20.812 - 0.875
©0.937 - 21.062
01.125 - 1.250
21.312 - 1.500
21.562 - 1.812
21.875 - 2.000

Cat. No.

NEW WWMUO5X205R-DS
New WWMUOG60306R-DS

WWMUO08X408R-DS

WWMUO09X510R-DS

WWMU11X512R-DS
WWMU13X512R-DS

I Application range

Stocked grades

Dimensions (in)

PREMIUMTEC

AH6030

od T adi re

Applicable drill
diameters

@Dc (in)

0.228 0.094 0.098 0.020
0.264 0.114 0.118 0.024
0.315 0.154 0.134 0.031
0.382 0.193 0.173 0.039
0.445 0.224 0.217 0.047
0.512 0.224 0.217 0.047

20.812 - 60.925
20.941 - 1.063
21.125 - 1.250
21.312 - 1.500
21.562 - 21.812
©1.875 - 2.000

@ :Line up

In case of Interrupted cutting, feed should be decreased.

f(eigg Upper table 0.002 0.002 0.002
o KPIane surface o KSIant surface o K Cross hole o K Plunging
Application l‘_ (3 l ( l" (a
| | | (
rggg 0.004 0.002 Not-recommended Not-recommended
O KBoring o KRound surface x Stacked plate x Back boring
Application I ( l" (
_g P 1 ;
I I I >

www.tungaloyamerica.com
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Chamfering ring "TDXCF Series"

The TDXCF Series with the TungSix-Drill performs both
drilling and chamfering at the same time,
reducing machining processes and machining time.

B Features

- High productivity with two inserts.
- Optimum space between the drill body and chamfering inserts prevents

cutting edges from fracture.

Max. chamfering
width: 0.098"
Chamfering angle: 45°
Two inserts type

Chamfering ring

TUNGSDC-D=ILL

Optimum clearance
prevents chipping on

edge Insert

Flute for chip
evacuation

Space for drill

body Clamping screw of

chamfering tool

- Insert grade is GH130 with TICNO coating for Cutting
steels. edge of
- Suitable for machining steel, stainless steels and chamfer

cast irons. insert

14 TUNGSIX-DRILL




Bl Cutting performance
Surface finish

Tool 5004 Feed: 1 (ipr) 57008 Tool - TDXCF290L30
: : Workpiece : Carbon steel
1055 (245HB)
P Cutting speed : Ve =460 sfm
W & | L Chamfering width : C = 0.08"
Y Machine : Vertical M/C, CAT40
35 g E Coolant : Wet
@d -
-
- New chamfering TDXCF provides stable

surface finish.

Cutting force

TDXCF Conventional
. 0.4 0.4
Sharp cutting edge decreases ( )
cutting forces by 50%! 03 03
z z
X 0.2 N X 02
Tool : TDXCF280L30 8 n 3
Workpiece : Carbon steel L g4 2 01 ‘
1055 (245HB) B I
Cutting speed : Ve =460 sfm £ =
Feed : f=0.004 ipr Y Y
Chamfering width : C = 0.08"
Machine : Vertical M/C, CAT40 -0.1 | -0.1 L
Coolant : Wet 0 1 2 0 1 2
Drilling time (min) Drilling time (min)
Chip control
TDXCF Conventional Tool : TDXCF280L30
Workpiece : Carbon steel
1055 (245HB)
- T T Cutting speed : Ve = 460 sfm
ik b Chamfering width : C = 0.08"
s L‘e_,' ok Machine : Vertical M/C, CAT40
T , Coolant : Wet
T T L T o 0 0 0 e L .
- Continuous spiral chips prevent them from
wrapping around the drill body or workpiece.
& Chamfering tool insert & part list
Insert Rin
Cat. No. Insert Grade clanrﬁging Torque clampgijng Torque | Wrench | Wrench
GH130 | screw (N-m) screw (N-m) | forinsert | forring
TDXCF280L30
i XHGX090700R-45A o CSPB-4S 2.58 CM8 x 20 5.90 T-15D P-5
TDXCF540L30
@ :Lineup
www.tungaloyamerica.com 15



Chamfering ring (TDXCF Series)

For whistle notch

Max. drilling depth L

| 8
Q
Dimensions (in) Max. drilling depth (in)

Cat. No. e e L Drill :[,; Application drill T oa T
TDXCF290L30 1.098 2.520 1.181 1.125 TDSU1125-* 1.338 2.463 3.486
TDXCF300L30 1.138  2.520 1.181 1.187 TDSU1187-* 1.456 2.643 3.726
TDXCF320L30 1217  2.520 1.181 1.250 TDSU1250-* 1.614 2.864 3.976
TDXCF340L30 1.291 2.520 1.181 1.312 TDSU1312-* 1.732 3.044 4.226
TDXCF350L30 1.331 2.520 1.181 1.375 TDSU1375-* 1.889 3.264 4.476
TDXCF370L30 1.409  3.346 1.181 1.437 TDSU1437-* 2.007 3.444 4.726
TDXCF380L30 1.449  3.346 1.181 1.500 TDSU1500-* 2.164 3.664 4.977
TDXCF400L30 1.528  3.346 1.181 1.562 TDSU1562-* 2.322 3.884 5.245
TDXCF410L30 1.567  3.346 1.181 1.625 TDSU1625-* 2.440 4.065 5.496
TDXCF430L30 1.638  3.346 1.181 1.687 TDSU1687-* 2.598 4.285 5.746
TDXCF450L30 1.717  3.346 1.181 1.750 TDSU1750-* 2.755 4.505 5.998
TDXCF460L30 1.756  3.346 1.181 1.812 TDSU1812-* 2.873 4.685 6.248
TDXCF480L30 1.835  3.346 1.181 1.875 TDSU1875-* 3.031 4.906 6.496
TDXCF500L30 1.913  3.346 1.181 1.937 TDSU1937-* 3.188 5.125 6.746
TDXCF510L30 1.953  3.346 1.181 2.000 TDSU2000-* 3.306 5.306 6.996

16 TUNGSIX-DRILL



For shank with flat Max. drilling depth .
T
%) 3}
3 T E— e
_—
Dimensions (in) Max. drilling depth (in)
Cat. No. oDs2 oDG2 L Dr“,; gi:\_ Application drill L/D =2 L/D =3 D=4

TDXCF210L25 0.791 1.929 0.984 0.812 TDSUO0812F-* 0.700 1.512 -
TDXCF230L25 0.870 1.929 0.984 0.875 TDSUO0875F-* 0.825 1.700 -
TDXCF240L25 0.909 1.929 0.984 0.937 TDSUO0937F-* 0.950 1.887 -
TDXCF260L30 0.982 2.520 1.181 1.000 TDSU1000F-* 0.878 1.878 -
TDXCF270L30 1.020 2.520 1.181 1.062 TDSU1062F-* 1.003 2.065 -
TDXCF290L30 1.098 2.520 1.181 1.125 TDSU1125F-* - - 3.486
TDXCF300L30 1.138 2.520 1.181 1.187 TDSU1187F-* - - 3.726
TDXCF320L30 1.217 2.520 1.181 1.250 TDSU1250F-* - - 3.976
TDXCF340L30 1.291 2.520 1.181 1.312 TDSU1312F-* - - 4.226
TDXCF350L30 1.331 2.520 1.181 1.375 TDSU1375F-* - - 4.476
TDXCF370L30 1.409 3.346 1.181 1.437 TDSU1437F-* - - 4.726
TDXCF380L30 1.449 3.346 1.181 1.500 TDSU1500F-* - - 4.977
TDXCF400L30 1.528 3.346 1.181 1.562 TDSU1562F-* - - 5.245
TDXCF410L30 1.567 3.346 1.181 1.625 TDSU1625F-* - - 5.496
TDXCF430L30 1.638 3.346 1.181 1.687 TDSU1687F-* - - 5.746
TDXCF450L30 1.717 3.346 1.181 1.750 TDSU1750F-* - - 5.998
TDXCF460L30 1.756 3.346 1.181 1.812 TDSU1812F-* - - 6.248
TDXCF480L30 1.835 3.346 1.181 1.875 TDSU1875F-* - - 6.496
TDXCF500L30 1.913 3.346 1.181 1.937 TDSU1937F-* - - 6.746
TDXCF510L30 1.953 3.346 1.181 2.000 TDSU2000F-* - - 6.996

www.tungaloyamerica.com 17



- Points of caution when mounting the chamfering ring on drill body

Match the ring flute

@ Place the ring on the drill body and match the ring
with the drill flute

flute with the drill flute. Temporarily clamp the ring
on the body by lightly tightening the ring screw.
Place the inserts on the ring and lightly tighten the
insert screws.

@ Adjust the ring to the right position with a presetter,
height gauge or vernier caliper.

® Securely tighten the ring screw and then the insert

(Insert will be automatically
set to the right position)

The ring flute does
not match the drill
flute

SCrew.

Insert is in the
wrong position
due to incorrectly
placed ring

EZ sleeve (Eccentric sleeves for TungSix-Drill)

The function of EZ sleeves

Adjusting the hole diameter when drilling Adjusting cutting edge height on lathe

Adjusting the hole diameter in tool rotating Adjusting the cutting edge height in

applications. rotating work applications.

By using EZ sleeve, the hole diameter can be adjusted By using EZ sleeve, the cutting edge height can be

in the range from +0.024" to -0.008". adjusted in the range from +0.012" to -0.008". That
reduces problems caused by improper cutting edge
height.

o

Scale for adjusting the hole diameter in Scale for adjusting cutting edge height
milling machine (Periphery of sleeve) in turning (Front face of sleeve)

18 TUNGSIX-DRILL




Setting of EZ sleeve

Adjusting the hole diameter on M/C

Set the EZ sleeve be-
tween the drill shank

and the holder. Align the
scale on the periphery of
EZ sleeve with the center
of the flat on the drill
flange.

In the figure shown on
right, the sleeve is set
and the hole diameter
will be increased by
0.016".

When rotating EZ sleeve, fixing bolts “A” and “B” have to
be loosened. After setting the hole diameter, fix the drill
body with bolt “A”. Then lightly tighten bolt ”B” to fix EZ
sleeve. If bolt “B” is over tightened, EZ sleeve may be
damaged.

Adjusting cutting edge height on lathe

Set the EZ sleeve be-
tween the drill shank and
the toolblock. Align the
scale on the front face
of the EZ sleeve with the
center of the flat on the
drill flange.

In the figure shown on
right, the sleeve is set
and the center of the drill
will shift by 0.004" to the
plus (+) direction.

Cautious points

@Cannot be used for collet chuck holders.

@For adjustments over L/D = 4, please reduce feed rate.

@For smaller adjustment, the drill itself will interfere with the
hole diameter. It is recommended that the hole diameter is
adjusted to a larger diameter than the drill diameter.

www.tungaloyamerica.com 19



20

- Specifications Soove Dimensions (in)
L Cat-No. |51 (oD2|@D3| L1 | L2 | L3 | L4 | “bimching " of sty coue
- s diameter height
1 ) i EZ0.75-1.25(0.750[1.250|1.750|2.000|0.197|1.575(0.375| *%018.~ | *0,008.~
/ f/":\-\:\x,ll _‘:m 'k "1 |E21.00-1.50|1.000|1.500|2.000|2.500(0.197 1.965|0.575| *S TS | T
Vi J/ /.-" %'%f“ i EZ1.25-2.00|1.250[2.000[2.500|2.700(0.197|1.965|0.375| *3016 ~ | +0.008 -
N ro 4, EZ1.50-2.00|1.500(2.000|2.750|2.900|0.197|1.965(0.375| *%0am™ | "4

Note: D1 of the sleeve should be the same as the diameter of the drill shank.

Cautious points

Using TungSix-Drill

@Ensure that the drilling machine to be used has sufficient rigidity
and motor output.

@Not recommended for drilling stacked plates.

@Be sure to carry out proper alignment when drilling is to be
performed on a rotating workpiece.

Cutting fluid

@Be sure to supply cutting fluid through the tool.

@A water soluble emulsifiable type cutting fluid should be used.

@Fluid pressure of 1 MPa or higher and fluid quantity of 7 I/min or
more are essential. For 4D and 5D type, a fluid pressure of 1.5 MPa
or higher and fluid quantity of 10 I/min or more is recommended.

Cautionary points for setting inserts

@Before installing the insert in the drill body, remove all foreign
matter from the insert pocket.

@When clamping and unclamping the
insert, the center line of the wrench
should be aligned with the center line of the screw. Misalignment
may result in deformation of the socket of the screw head or the
tip of the wrench.

@When installing the insert, eliminate all play between the insert
pocket and the bottom face of the insert.

@Replace the screw before it is exces-
sively deformed or worn out by long
term use.

O e=E—1-
X%'

Proper handling of wrench

TUNGSIX-DRILL



I Use of TungSix-Drill on lathes

Setting drill body is important for stable machining

Mounting the drill on turret (tool post)

- When mounting drill body, the cutting edges - As the flat on the shank is parallel to the cutting
should be parallel to the X-axis of the machine. edges, the clamping of the drill ensures that the
- Usually, the drill body is mounted in the direc- cutting edges are parallel to the X-axis of the
tion that the peripheral insert can be seen by the  machine.
operator.

Cutting edges should be
parallel to the X-axis of the
machine

Turret

Direction of fixing bolt on
tool block

Lo
A
/’,
3 N ’t”,
N
.
»

Usually, the drill
the peripheral insert can be seen from the operator

body is mounted in the direction that

Checking of cutting edge height

- The cutting edge height is an important factor - Checking the center height should be measured
for stable machining. at the same position as the overhang length of
- The cutting edge of the central insert should be the drill required.
0.008" lower than the rotating axis of the machine. - When there isn’t a reference bar, the ground part
- For checking the difference between rotating of a boring bar can be used as a substitute.
center and the tool block, please use a reference
bar from ground solid bar. (Fig. 2)

Fig. 1

Fig. 2 ==

& > Turret of the lathe

Dial gauge

e

Overhang length
of é;rill 9 -

Reference bar//

s

Same length as 4

the overhang of
drill

If the condition of the cutting edge height is not g
good, the height should be set by adjusting the 5o
turret. ; I

A simple method is shown on the next page. Euoglgt%lﬁ?ornas a & {

www.tungaloyamerica.com
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Checking the setting conditions with trial cu

@ After mounting the drill body, the tool center should
be checked with trial cutting before production.

® When the drill body is properly set, a core with about
©0.020" diameter is left on the bottom of the hole.

@ If there is no core, the drill is “above center”. If the
core diameter is larger than 0.039", it is “excessively
below center”. In these cases, the cutting edge height
has to be checked again.

® When trial cutting, the feed should be 0.004" ipr or
less, drilling depth should be up to 0.400".

Core on the
center

About 0.020"
diameter

N\

Drilling depth:
Up to 0.400"

Adjusting of cutting edge height
When the condition of the cutting edge height is incorrect, the height should be adjusted with the following

methods.

®“Above-center”
When machining in such condition, the central cutting edge
may be easily chipped. So this condition has to be rectified.

Solution #1: Change the mounting direction.
Solution #2: Rotate drill body 180°
In #2, additional flat is required on the opposite side.

Mounting direction

Rotate
1803

X-axis of machine

Center of

Center of drill drill

Mounting direction

®@*“Slightly above-center” @ “Excessive below-center”
(about 0.002") (0.008" or more)
another position may improve the condition. remains and heavy vibration may occur. To improve

this situation: Use EZ sleeve (the eccentric sleeve)
and adjust the cutting edge height to the correct
value. Information on EZ sleeve, is on page 14.

TUNGSIX-DRILL




Machining with offset on the lathe

A larger hole than the drill diameter can be machined!

@ Drilling with offset

- When drilling on the lathe, the hole diameter can - When drilling with offset, the drill body must be
be adjusted by offsetting the drill body along the correctly mounted with cutting edges parallel to
X-axis of machine. the X-axis of the machine. “Mounting the drill on

the turret” can be viewed on previous page.

Direction to achieve

Interferences larger diameters
Directiqn of
) - decreased
/ Offset value must be diameters
less than 0.004".

Offsetting direction
to achieve smaller
diameters

Hole diameter machined with offset are roughly
calculated as follows.

Drilled diameter

= Drill diameter + offset value x 2
Example:

Drill diameter: 21.125"

Offset value: 0.020" -
Drilled hole diameter = 1.125 + 0.020 x 2 = 1.165" Offsetting direction
to achieve larger
diameters

Note: The offset value is dependent on the final diameter required,the insert tolerance and the
length of the drill.Longer 4XD drills will perform differently than shorter L/D drills

Shapes of hole bottom

Un-evenness of the hole bottom face when machined with TungSix-Drill
is smaller than with HSS drills!

The shape of the hole bottom machined with TungSix-

Drill is closer to flat compared with those machined with ®Hole bottom shape obtained with
HSS drills TungSix-Drill
| Drill diameter @Dc
[ >
il | 00.787 - | 00.929- | 01.083 - | 01.300 - | 01.535 - | 01.875 -

oDc (in) 0.925 1.080 1.295 1.335 1.846 2.000

Insert [WWMUO05...WWMUOG... WWMUO08... WWMUO9...WWMU11... WWMU13...

Maximum unevenness

Hmax Hmax

-
-

H(T,?X 0.047 0.055 0.071 0.083 0.098 0.106

www.tungaloyamerica.com 23



& Practical examples

Workpiece type Connecting rod Housing
Drrill TDSU0812F-2, gDc = 0.812" TDSU1625-03, gDc = 1.654"
Insert WWMU06X408R-DJ WWMU11X512R-DJ
Grade AH9030 AH9030
1045 65-45-12

D) P

Workpiece material !
Cutting speed : Vc (sfm) 656 394
ol Feed :f (ipr) 0.006 0.008
3%3% Feed speed :Vf (ipm) 18.8 71
5§ Drilling depth :H (inch) 1.181 3.150
©|Machine Vertical M/C, CAT40 Vertical M/C, CAT50
Coolant Wet Wet
g 200 e 157
g 7 So 118 Tool life
gg 11® 28 6 tripled!
£5 078 =]
Results 8 039 g 039
= s

0 0
TUNGSDEDRILL Competitor TUNGSDEDRILL Competitor

AH9030 achieves longer tool life even when Tough cutting edge prevents chipping and
machining with external coolant supply, due to edge fracture, even in interrupted machining.
the high oxidation resistance. Increased tool life and higher number of insert

corners drastically reduce machining cost.

Workpiece type Knuckle Valve
Drill TDSU2000-03, oDc = 2.000" TDSU1125-02, oDc = 1.125"
Insert WWMU13X512R-DJ WWMU08X408R-DJ
Grade AH9030 AH9030

4140 4140

Workpiece material

Cutting speed : Vc (sfm) 525 591
@ Feed :f (ipr) 0.004 0.007
g:g Feed speed :Vf (ipm) 4.4 14.5
::)'g Drilling depth :H (inch) 3.150, 2.560 1.970
o|Machine Horizontal M/C, CAT50 Horizontal M/C, CAT40
Coolant Wet Wet
1.18
£ £
5 098 5
oF ST
22 oso g
€ £ 0.39 cE&
Results § 0.19 ‘2%

0 0
TUNGSDEDRILL Competitor TUNGSDEDRILL Competitor

The machining of TungSix-Dirill is highly stable Improved tool life per corner leads to reduction
without chattering due to lower cutting forces. of insert consumption. DJ chipbreaker allows
No sudden fracture and 6 insert corners reduce excellent chip control and stable machining
machining cost. without vibration.
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Workpiece type Flange Flange
Drill TDSU1187-02, gDc = 1.187" TDSU1375-03, gDc =1.375"
Insert WWMUO08X408R-DS WWMU09X510R-DS
Grade AH6030 AH6030
304 Inconel 625

-

Workpiece material N B -
\@ ‘ -
: ¢ «©
Cutting speed : Vc (sfm) 460 130
o Feed :f (ipr) 0.003 0.0024
E’.g Feed speed :Vf (ipm) 4.7 0.9
§§ Drilling depth :H (inch) 1.2 2.4
S| Machine Vertical M/C, CAT50 Vertical M/C, CAT50
Coolant Wet Wet

£ £
o (o))
I5E= IE=
Results EE £E
(] ©
= =
TunESh-DRILL Competitor TUNGO%DXnoalLI. Competitor
The DS chipbreaker creates well controlled AHG6030 with high reliability allows longer tool
chips and the AH6030 provides longer tool life life. When machining super alloys such as
with improved chipping resistance. Inconel, inserts with higher number of corners
are very effective for reducing tool cost.
Workpiece type Link Slewing ring
Drill TDSU1000F-3, gDc = 1.000" TDSU1312F-4, gDc = 1.300"
Insert WWMUO060306R-DJ WWMU09X510R-DJ
Grade AH9030 AH9030
4140 4140

Workpiece material

- -
- —

Cutting speed : Vc (sfm) 427 591
@ Feed :f (ipr) 0.004 0.006
E’.g Feed speed :Vf (ipm) 6.7 10.2
§g Drilling depth :H (inch) 1.575 4.000
S| Machine Vertical M/C, CAT40 Vertical M/C, CAT50
Coolant Wet Wet
- 11.8
5_ o 9.84f
st dT 7.87
2¢ 3 E 590
£E BE 303
Results é s

0
TUNGSDEDRILL Competitor

Tough cutting edges prevents chipping even
in interrupted drilling condition and provides
longer tool life.

0
TUNGSDEDRILL  Competitor

Due to high rigidity, TungSix-Drill can machine
without chattering even at higher cutting speed than
competitor. Increased number of cutting edge and
higher productivity drastically reduces the machining
cost.

www.tungaloyamerica.com
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MillLine

DOMAILL

Highly economical insert with 6 cutting edges.

Twisted flank surface provides positive flank clearance, improving cutting performance due to large rake angle.

Modular style endmills with metric and TungMeister threads allow flexibility of use with various types of shanks and
holders in TungHold and TungMeister series.

ACCELERATED MACHINING

Tungaloy America, Inc.  Tungaloy Canada

Tungaloy de Mexico S.A.

www.tungaloyamerica.com To see this product in action visit:

Tungaloy Bt Tung-TV

facebook.com/tungaloyamerica
Member IMC Group twitter.com/tungaloy www.youtube.com/tungaloycorporation

Scan for instant
Apple Store Google Play web access




