ungulo TurnLine

CBN insert

BXAIO/BXA20/BR35F

Tungaloy Report No. 551-US

Tungaloy’s complete CBN solutions for
hardened steel turning
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ACCELERATED TURNING & THREADING

BXAIO/BXA20/ BR35SF

BR35F coated CBN grade for heavy interrupted cuts of
hardened steel parts



4

BXAIO/BXA20/BR35F

Coated CBN series for a wide range of
hard part turning

B Application areas
The most suitable grade can be selected for your application requirements

3XAlI0 W
‘ - First choice for continuous to light interrupted cuts
High - For \c = 755 sfm or less

BXM10
3 BXM20 - Versatile grade from continuous to heavy interrupted cuts
g - For Vc = 591 sfm or less
2]
()]
£
o sSE - First choice for heavy interrupted cuts
- For Vc = 492 sfm or less
L!N BXM10
- Complementary grade for continuous to light
< > interrupted cuts
Continuous Light Interrupted Heavy interrupted - FOr extremely high cutting speeds of Vc = 984 sfm
BXM20
- Complementary versatile grade for continuous to heavy
B Grade properties interrupted cuts

- For high cutting speeds of V¢ = 656 sfm

BXAIO

TiCN coating with high thermal stability and wear resistance

Multilayer TiAIN coating with good adhesion and resistance to delamination and chipping

Strong coating-substrate adhesion prevents delamination

Dedicated CBN substrate with excellent flank wear and crater wear resistance

BXA20

Thick multilayer TiAIN coating with superior wear and chipping resistance

Strong coating-substrate adhesion prevents delamination
Dedicated CBN substrate with excellent crater wear and fracture resistance

Multilayer AICrN coating with excellent fracture resistance
Strong coating-substrate adhesion prevents delamination

Dedicated CBN substrate with excellent chipping and fracture resistance

BXA10 / BXA20 / BR35F




B CUTTING PERFORMANCE

BXAIO

. 4140 (58 - 60HRC)

= 40 Insert : CNGA 432

IS Cutting speed : Vc =656 sfm

o 0 Feed :f=0.006 ipr

£ Depth of cut :ap = 0.006"

= 20 Machining : Continuous cutting

c Coolant : Wet

£ 10

< BXA10 provided the insert with good wear
0 Conventional _ Competitor resistance during high speed continuous

SXAI0 H10 H10 cuts of hardened steel parts.

I
—
S
o
)]
©
1
o
—
I
)
O

g

= Insert : CNGA 432

IS Cutting speed : Ve =427 sfm

° 100 Feed :f=10.006 ipr

£ Depth of cut :ap = 0.006"

=) Machining : Light interrupted cutting

c

€ 50 Coolant : Wet

e

8]

< BXA10 provided the insert with good
0

Conventional  Competitor chipping resistance during light interrupted
BSXAI0 H10 H10 cuts of hardened steel parts.

BXA20

. 4140 (6OHRC)

Insert : CNGA 432
SXA20 }coulc_i have Cutting speed : Ve = 328 sfm
continued Feed :f=0.004 ipr
Conventional | Depth of cut rap =0.008"
H20 Machining : Light interrupted cutting
Coolant 1 Wet
Competitor . . .
HZO BXAZ20 provided the insert with good
0 10 20 30 20 50 fracture resistance, while preventing
Machining time (min) delamination, during light interrupted cuts

of hardened steel parts.

After 7 min After 14 min

Conventional
H20 H20

Conventional

tungaloy.com/us 5




BXAIO/BXA20/BR35F

Insert : CNGA 432
BrR35F } couldhave  Cutting speed : Vo = 328 sfm
continued Feed :f=0.006 ipr
Conventional Depth of cut rap =0.006"
H30 Machining : Heavy interrupted cutting
Coolant : Dry
Competitor b . . .
HF:)BO BR35F provided the insert with good
0 10 20 30 20 fracture resistance during heavy
Machining time (min) interrupted cuts of hardened steel parts.
I STANDARD CUTTING CONDITIONS
. . Cutting speed Depth of cut Feed
ISO Grade Workpiece condition Ve (sfm) ap (in) f (ipr)
Continuous 328 - 755 0.002 - 0.02 0.002 - 0.012
BXAI0 o
Light interrupted 328 - 755 0.002 - 0.012 0.002 - 0.008
Continuous 197 - 591 0.002 - 0.02 0.002 - 0.012
BXA20
Interrupted 197 - 591 0.002 - 0.012 0.002 - 0.008
BR3ISF Heavy interrupted 164 - 492 0.002 - 0.012 0.002 - 0.008

6 BXA10 / BXA20 / BR35F



B Edge preparations
Various styles of edge preparations are available according to the application needs

BXA10 and BXA20 grade ISO inserts are available in five different styles of edge preps: L, LF, LC,

standard and -H; BR35F grade ISO inserts are offered in two styles of edge preps: SR and HC.
*For the new BR35F grade ISO inserts, "SR" is assigned for the edge prep symbol for S01325, instead of "Standard"
as previously assigned. Likewise, "HC" for S01835, instead of conventional "H".

MiniForce-Turn inserts are available in the SP style edge prep (S01310).

Negative land width: W

B: MINIFTYURN R
1180 Rake face
High
A H/ /
HC* .
N tive land le:
egative land angle: a \R-honing
L Standard /
8 SR* Relief face
8
()]
£
S/0/1/3 2|5
O
Edge Negative land width Negative land angle
prep. ID w a
\ S .-« Chamfered + R-honing
Low = »-High

Edge strength
*Edge prep symbol for BR35F grade inserts only

B Selections of edge preparations
Optimized edge preparations for machining challenges

Edge

Problem preparations
Gene LF
(S00515)
Generate L
Standard flank wea (S01315)
SR
(S01325) Generates LC
crater wear (S00535)
Generat H
fracturi HC
(S01835)

tungaloy.com/us 7



BXAIO/BXA20/BR35F

HARDBREAKER SERIES

CBN inserts with chipbreaker
ideal for carburized layer removal and finishing hardened steel

0.048 ‘ ‘
0.040
0.032 | ———

HM /

0.016 |

Depth of cut: ap (in)

0.008

L .\
0 0.002 0.004 0.006 0.008 0.010 0.012 0.014
Feed: f (ipr)

HS chipbreaker

Optimized chipbreaker design for excellent chip control
during hard turning at aggressive conditions

- Designed for high feed machining

- Provides excellent chip control for a wide range of D.O.C. and
feed rates Curved chipbreaker for

- Edge preparation is designed to prevent catastrophic failure excellent chip control

Edge prep to prevent
catastrophic failure

B CUTTING PERFORMANCE
HS provides all-round chip breaking capability even at increased feed rates vs. competitors

HS chipbreaker Competitor's CBN with chipbreaker
& ;-l_\,g - 7 £
0.014 :‘%} A 7 WU\
LA P S| AN
ootz ] o )
- <[ (&
o o e
o © 10.010 *
5 3 il K
o o T,
2 © looog 4
o a
[0 [0]
a a
0.006
= ¥ z " Insert : 2QP-CNGM 432 HS
- w;;pi A Workpiece material : 4140 (58HRC)
" , | 35 s A= 2 Cutting speed : Ve = 492 sfm
0.004 | 0006 | 0.008 | 0.010 | 0.012 0.004 | 0006 | 0.008 | 0.010 | 0.012 | Toolholder : ACLNL164-A
- - Machining : External continuous cutting
Feed: f (ipr) Feed: f (ipr) Coolant - Wet

8 BXA10 / BXA20 / BR35F



HP chipbreaker

Designed for finish machining of hardened parts with close tolerances

- Optimized chipbreaker geometry significantly reduces cutting
force imposed on the cutting edge, ensuring long tool life

- The edge preparation is designed to generate low cutting
force, providing chatter-free machining and close tolerances

- The built-in wiper yields excellent surface quality and good
chip control

Optimized edge preparation
for low cutting force

\

Il CUTTING PERFORMANCE
HP chipbreaker provides better chip control over the competitors

HP chipbreaker Competitor's CBN with chipbreaker
Vs.
- \
g
—
p o H
% 3:’ \ (7]
40 min. 7Y g "“g«’.«
" I
b
Insert : 2QP-CNGM 432 HP
Workpiece material : 4140 (58HRC)
\/ Cutting speed 1 Ve =591 sfm
. Feed :f=10.006 ipr
80 min Depth of cut - ap = 0.006"
Toolholder : ACLNR164-A
Machining : External continuous cutting
Coolant : Wet

Chatter stability

— Prevents chattering and provides the finest machined surface

HP chipbreaker

—

Due to low cutting force,
chatter stability is greatly
improved.

Insert : 2QP-CNGM 432 HP
Workpiece material : 4140 (58HRC)

Cutting speed 1 Ve =492 sfm

Feed :f=0.006 ipr

Depth of cut rap = 0.006"

Toolholder : ACLNL164-A

Machining : External continuous cutting
Coolant :Dry

HF and HM chipbreakers

- Suited for hard turning applications requiring great D.O.C. such as carburized layer removal
- Effective chip breaking is possible for a wide range of hard materials
- BXA20 and BXM20 CBN grade inserts are available for aggressive cutting depths

tungaloy.com/us
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BXAIO/BXA20/BR35F

Wavydoint

New brazing technology for

increased machining efficiency

A maximum depth of cut up to 0.031 inch.
Reduces the number of passes to increase productivity.

Innovative WavydJoint brazing technology
Prevents the CBN tips from debrazing, eliminating

abrupt insert fractures during demanding dry

machining, while securing stable and predictable hard

turning operations.

WavydJoint

()

Double sided inserts

The "wavy" contact surface
enhances the brazing strength

Standard

CBN Tip Size: 200% larger for I
improved wear resistance of the I

Brazing Area: 160% larger for
enhanced brazing strength

B CUTTING PERFORMANCE

Effect of increased brazing area

0.008

0.006

)

n

0.004

VB

-®- Standard
-@ WavydJoint
BXA20

Flank wear width

0.002

0 1.640
Cutting Length (ft)

Standard

3.280

cutting edge

Insert

Workpiece material :
Cutting speed
Feed

Depth of cut
Toolholder
Machining
Coolant

WavyJoint BXA20

: Standard = 2QP-CNGM 432 HM BXA20

WavyJoint = 4QS-CNGG432-HM BXA20
4140 (60HRC)

: Ve =492 sfm
:f=0.008 ipr
rap =0.030"

: ACLNL164-A

: External turning
: Dry

The WavyJoint technology prevents the braze from overheating due to the
increase in cutting edge temperature during dry cutting, greatly improving the
brazing strength. The result: stable machining and extended tool life.

10 BXA10 / BXA20 / BR35F



MINIFTURN
Double-sided positive insert with CBN tips

MiniForce-Turn now offers WavydJoint CBN inserts that provide additional strength and
security in aggressive cutting conditions.

B WXGQ 22... insert

Double-sided positive inserts 6-edged insert with dovetail design

I APPLICATION RANGE
ID turning of hardened steel

Cost-efficient double-sided CBN inserts
MINIFTYCO=N cBN Available for DMIN ranging from 0.470 to 1.260"

MINI T-C3N Positive ISO CBN Negative ISO CBN
00.180 00390 00470 01.260 01.970
- Internal diameter (in) >

B CUTTING PERFORMANCE

For ID turning of continuous cut (4xD)

0.006 1SO-BXA20 Insert 1 6QS-WXGQ 221SPL BXA20 (MiniForce-Turn)
€ 0 2QP-CCGW 21.51 BXA20 (ISO)
£ 0.005 " |SO-Competitor T MmINIFYUaN CCGW 21.51 type Competitor’'s H20 grade (ISO)
g /’ / Toolholder : E06-SWLXR2-D08 (MiniForce-Turn)
_. 0.004 E06-SCLCR2-D08 (ISO)
5 T T Workpiece material : 4140 (60HRC)
= 0.002 > Cutting speed : Vc = 492 sfm
2 k " Feed £ f=0.004 ipr
8 0.001 (g~ Depth of cut :ap =0.006"
Coolant : Wet
0
0 10 20 30 40 50
Cutting time (min) Thanks to unique geometry design,

MiniForce-Turn insert provides double tool life
over competitor’s ISO positive insert.

tungaloy.com/us 11



BXAIO/BXA20/BR35F

GNGA "FNGA /YNGA

New CBN inserts for general turning

GNGA insert with 70° corner angle
FNGA insert with 45° corner angle

- Smaller corner angle provides the insert with greater clearance
between the insert flank and workpiece surface, allowing better
chip flow and evacuation

- Enables greater D.O.C. in face turning applications in which the
insert is pulled outward (fed away from the workpiece center)

YNGA insert with 25° corner angle

Allows undercutting, V grooving, and other applications that are
not possible with traditional V inserts

1 High versatility

- Existing ISO turning toolholder can be used for these inserts

For GNGA insert: use the holder for CN**43 (CN**1204) insert
For FNGA insert: use the holder for DN**43 (DN**1504) insert
For YNGA insert: use the holder for VN**33 (VN**1604) insert

- No offsets needed compared to ISO inserts, due to same
geometry of cutting edge position

- Double sided insert with 2 cutting edges

12 BXA10 / BXA20 / BR35F



Bl CUTTING PERFORMANCE
B Cutting force (Thrust force)

GNGA type CNGA type
Corner angle: 70° Corner angle: 80°
90 90
= . = A : 32 (Ibf
5 Average: 28 (Ibf) 5 verage: 32 (Ibf)
o 45 S 45—
o Q
L L
g g
= 0 = 0
= 10 20) =
! -
45 Continuous Interrupted 45 Continuous Interrupt
Time (sec) Time (sec)
Cutting force of GNGA insert is lower than Insert : 2QP-GNGA 432

2QP-CNGA 432
Workpiece material : 4140 (59HRC)

regular CNGA insert’s.

Cutting speed : Ve =492 sfm
Feed :f=0.006 ipr
Depth of cut :ap = 0.005"

Toolholder : ACLNL164-A
Machining : Face turning
Coolant : Dry

B Chip flow and control in face turning
Chip flow of continuous face turning Chip control in interrupted face turning

GNGA type CNGA type GNGA type CNGA type
Corner angle: 70° Corner angle: 80° Corner angle: 70° Corner angle: 80°
Since GNGA type inserts have enough Insert : 2QP-GNGA 432

space for chip flow, chip packing doesn’t 2QP-CNGA 432

occur, improving surface finish and Workpiece material : 4140 (60HRC)

. L. . Cutting speed : Ve =492 sfm
preventing sudden chipping on cutting edge. Feed - f=0.004 ipr
Depth of cut :ap = 0.005"
Toolholder : ACLNL164-A
Machining : Face turning
Coolant : Dry

tungaloy.com/us 13



® : Continuous cutting

CBN Insert necarive tvre & Hoany inarm pred cuttiog
; 2 Rhombic, 80°
\.@y‘ CNGA1 204 with hole
LE RE
- Cast iron
I5 :; gggg” S  Superalloy
S :0187" H Hard material |@® @€ % © @€
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqg’ 2lo QY =
2 23 S |g < B S
< Inch Metric RE | LE & E &5
2QP-CNGA 430.5-LF | 2QP-CNGA120402-LF o 0.091 | 2 (N ]
0.5-L 02-L ' 0.091 | 2 o0
1-LF 04-LF 0.091 | 2 [ )
4QS-CNGA 431-LF | 4QS-CNGA120404-LF 0.063 | 4 (N ]
2QP-CNGA 431-L 2QP-CNGA120404-L | 0.016 | 0.091 | 2 [ N J [ N )
o 1-WL 04WL 0091 |2 |0 |@®@ @ o0
% 4QS-CNGA 431 WL | 4QS-CNGA120404WL 0063 | 4 |O|@®@ @
'S | 2QP-CNGA 432-LF | 2QP-CNGA120408-LF 0.087 | 2 (N ]
% 4QS-CNGA 432-LF | 4QS-CNGA120408-LF 0.059 | 4 (N ]
‘® | 2QP-CNGA 432-L 2QP-CNGA120408-L | 0.031 | 0.087 | 2 (N} o0
3 2-WL 08WL 0087 | 2| O @@ O @
o 4QS-CNGA 432 WL | 4QS-CNGA120408WL 0071 | 4 | O | @ @
2QP-CNGA 433-LF | 2QP-CNGA120412-LF 0.094 | 2 (N ]
4QS-CNGA 433-LF | 4QS-CNGA120412-LF 0.067 | 4 o0
2QP-CNGA 433-L 2QP-CNGA120412-L | 0.047 | 0.094 | 2 o0 o0
3-WL 12WL 0094 | 2 | O @@ [ N J
4QS-CNGA 433 WL | 4QS-CNGA120412WL 0083 4 | O | @ @
2QP-CNGA 430.5 2QP-CNGA120402 0,008 0.091 | 2 (N}
0.5-LC 02-LC| 0.091 | 2 o0
1 04 0.091 | 2 [ N J [ N J
1SR 04SR 0.091 | 2 [ ]
4QS-CNGA 431 4QS-CNGA120404 0.016 0.063 | 4 o0
1SR 04SR | 0.063 | 4 ()
2QP-CNGA 431-LC | 2QP-CNGA120404-LC 0.091 | 2 ( N ]
4QS-CNGA 431-LC | 4QS-CNGA120404-LC 0.063 | 4 (N ]
2QP-CNGA 432 2QP-CNGA120408 0.087 | 2 o0 [ Y )
2SR 08SR 0.087 | 2 ®
4QS-CNGA 432 4QS-CNGA120408 - 0.059 | 4 ( N ]
o 2SR 08SR | 0.059 | 4 ()
% 2QP-CNGA 432-LC | 2QP-CNGA120408-LC 0.087 | 2 o0
‘S | 40S-CNGA 432-LC | 40S-CNGA120408-LC 0.059 | 4 o0
% | 2QP-CNGA 433 2QP-CNGA120412 0.094 | 2 [ N J [ N J
3SR 12SR 0.094 | 2 ()
4QS-CNGA 433 4QS-CNGA120412 o 0.067 | 4 ( N ]
3SR 12SR | 0.067 | 4 ()
2QP-CNGA 433-LC | 2QP-CNGA120412-LC 0.094 | 2 ( N ]
4QS-CNGA 433-LC | 4QS-CNGA120412-LC 0.067 | 4 ( N ]
2QP-CNGA 434 2QP-CNGA120416 e 0130 | 2 o0
4SR 16SR | 0130 | 2 ()
5 20 A 0126 | 2 ( N ]
5SR 20SR | 0126 | 2 ()
6 24 e 0122 | 2 o0
6SR 24SR | 0122 | 2 o

@ : New product
@ : Line up

14 BXA10 / BXA20 / BR35F



CBN Insert

NEGATIVE TYPE

® : Continuous cutting
€ : Light interrupted cutting
% : Heavy interrupted cutting

~. CNGA1204

IC : 0.500"
15 D1:0.203"

- Cast iron

S Superalloy

Rhombic, 80°
with hole

S :0.187" H Hard material
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqé _3 =) Q % =
2 Z3 P e
< Inch Metric RE | LE & E &5
2QP-CNGA 431-H 2QP-CNGA120404-H 0.091 | 2 o0 [ ]
1HC 04HC 0.016 0.091 | 2 ()
4QS-CNGA 431-H 4QS-CNGA120404-H ’ 0.063 | 4 (N}
1HC 04HC 0.063 | 4 ()
2QP-CNGA 432-H 2QP-CNGA120408-H 0.087 | 2 [ N J [ ]
2 2HC 08HC | . [o0087 |2 °
§ 4QS-CNGA 432-H 4QS-CNGA120408-H ’ 0.059 | 4 o0
e 2HC 08HC 0.059 | 4 [ ]
% 2QP-CNGA 433-H 2QP-CNGA120412-H 0.094 | 2 [ N J o
2 3HC 12HC | | 00%4 | 2 °
4QS-CNGA 433-H 4QS-CNGA120412-H ’ 0.067 | 4 o0
3HC 12HC 0.067 | 4 ()
2QP-CNGA 434HC | 2QP-CNGA120416HC | 0.063 | 0.130 | 2 o
5HC 20HC | 0.079 | 0126 | 2 o
6HC 24HC | 0.094 | 0122 | 2 ()

@ : New product
@ : Lineup

tungaloy.com/us
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CBN Insert

NEGATIVE TYPE

® : Continuous cutting
€ : Light interrupted cutting
% : Heavy interrupted cutting

With chipbreaker

<3 C N G 1 204 Rhombic, 80°
g with hole
LE RE
- Cast iron
I5 :; gggg” S  Superalloy
S :0187" H Hard material |@® @€ % © @€
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqg’ 2o QY =
2 Zg|S T < B =SS
< Inch Metric RE | LE DM mn s
2QP-CNGM 431 HP 2QP-CNGM120404-HP 0.091 | 2 o000
4QS-CNGG 431 HP 4QS-CNGG120404-HP 0016 0.063 | 4 o000
2QP-CNGM 431 HS 2QP-CNGM120404-HS ’ 0.091 | 2 00
4QS-CNGG 431 HS 4QS-CNGG120404-HS 0.063 | 4 [ N N )
o | 2QP-CNGM 432 HP 2QP-CNGM120408-HP 0.087 | 2 o000
'_% 4QS-CNGG 432 HP 4QS-CNGG120408-HP 0.059 | 4 o000
'S | 2QP-CNGM 432 WL HP| 2QP-CNGM120408WL-HP 0087 | 2 |O @ @ [ J
% 4QS-CNGG 432 WL HP | 4QS-CNGG120408WL-HP | 0.031 [ 0.071 | 4 |O |@ @
‘® | 2QP-CNGM 432 HS 2QP-CNGM120408-HS 0.087 | 2 [ N N )
§ 4QS-CNGG 432 HS 4QS-CNGG120408-HS 0.071 | 4 0o
8 [ 2QP-CNGM 432 WL HS| 2QP-CNGM120408WL-HS 0087 | 2 |O | @ @
3 HP 12-HP 0.094 | 2 o000
3 HS 12-HS 0.047 0.094 | 2 o000
4QS-CNGG 433 HS 4QS-CNGG120412-HS ) 0.087 | 4 o000
2QP-CNGM 433 WL HS| 2QP-CNGM120412WL-HS 0094 | 2 |O | @ @
o 2QP-CNGM 432 HF 2QP-CNGM120408-HF 0.087 | 2 o
= 2 HM 08-HM 0.031 | 0.087 | 2 [ J [}
3 | 4QS-CNGG432-HM 4QS-CNGG120408-HM 0.059 | 4 o
g 2QP-CNGM 433 HF 2QP-CNGM120412-HF 0.094 | 2 [ ]
3 3 HM 12-HM | 0.047 | 0.094 | 2 ° °
= | 4QS-CNGG433-HM 4QS-CNGG120412-HM 0.067 | 4 o
@ : New product
@ : Lineup
<=~ DNGA1104 >
- g with hole
< RE - Cast iron
E IDC1 8?;3" S  Superalloy
S :0.187" H Hard material ® OC | @ oC
S - Sintered metal
c Dimension (in)
2 0|
§ Designation g“é 3 lo Qu Q
g zg/|S g <®w =2
< Inch Metric RE | LE R
2QP-DNGA 331 2QP-DNGA110404 0.016 | 0.098 | 2 ( N ]
o 2 08 0.031 | 0.083 | 2 0]
% 3 12 0.047 | 0079 0
<
[T
@ : Line up

BXA10 / BXA20 / BR35F



® : Continuous cutting

CBN Insert necanve type & Hoany inarm pred cuttiag
e Rhombic, 55°
- with hole
- Cast iron
I5 :; gggg” S Superalloy
S :0187" H Hard material |@® @€ % © @€
- Sintered metal

c Dimension (in)

2 0]

§ Designation gqg’ 2lo QY =

2 zg/|ZS s <®w =2

< Inch Metric RE | LE é A E é E

2QP-DNGA 430.5-LF | 2QP-DNGA150402-LF 0.106 | 2 (N ]
4QS-DNGA 430.5-LF | 4QS-DNGA150402-LF | 0.008 | 0.087 | 4 [ N )
2QP-DNGA 430.5-L | 2QP-DNGA150402-L 0106 | 2 o0

1-LF 04-LF 0.098 | 2 (N ]

'g’ 4QS-DNGA 431-LF | 4QS-DNGA150404-LF 0.079 | 4 (N ]

= [20P-DNGA431-L | 2QP-DNGA150404-L | **° [00ss [ 2| @ ® @ @

£ 1-WJ 04WJ 08 |20 ® @@
5 2-LF 08-LF 0083 | 2 X
'§ 4QS-DNGA 432-LF | 4QS-DNGA150408-LF - 0.063 | 4 (N ]
a | 2QP-DNGA 432-L 2QP-DNGA150408-L ' 0.083 | 2 o0 [ N}
2-WJ 08WJ 0083 | 2 | O [ J oo
3-LF 12-LF 0.079 | 2 ( N ]
4QS-DNGA 433-LF | 4QS-DNGA150412-LF | 0.047 | 0.063 | 4 (N ]
2QP-DNGA 433-L 2QP-DNGA150412-L 0.079 | 2 o0 [ ]
2QP-DNGA 430.5 2QP-DNGA150402 0.106 | 2 o0
4QS-DNGA 430.5 4QS-DNGA150402 G 0.087 | 4 ( N ]
2QP-DNGA 430.5-LC| 2QP-DNGA150402-LC| 0.106 | 2 o0
4QS-DNGA 430.5-LC| 4QS-DNGA150402-LC 0.087 | 4 o0
2QP-DNGA 431 2QP-DNGA150404 0.098 | 2 ( M J [ X}

1SR 04SR 0.098 | 2 [
4QS-DNGA 431 4QS-DNGA150404 poa 0.079 | 4 (N ]

1SR 04SR | 0.079 | 4 ()
2QP-DNGA 431-LC | 2QP-DNGA150404-LC 0.098 | 2 o0
4QS-DNGA 431-LC | 4QS-DNGA150404-LC 0.079 | 4 ( N ]
2QP-DNGA 432 2QP-DNGA150408 0.083 | 2 (N ] [ N )

2SR 08SR 0.083 | 2 o

o 4QS-DNGA 432 4QS-DNGA150408 0.031 0.063 | 4 o0

< 2SR 08SR | 0.063 | 4 ®

'S | 2QP-DNGA 432-LC | 2QP-DNGA150408-LC 0.083 | 2 o0

“ | 40S-DNGA 432-LC | 4QS-DNGA150408-LC 0063 | 4 X0

2QP-DNGA 433 2QP-DNGA150412 0.079 | 2 o0 [ X}
3SR 12SR 0.079 | 2 [
4QS-DNGA 433 4QS-DNGA150412 N 0.063 | 4 ( N ]
3SR 12SR | 0.063 | 4 o
2QP-DNGA 433-LC | 2QP-DNGA150412-LC 0.079 | 2 o0
4QS-DNGA 433-LC | 4QS-DNGA150412-LC 0.063 | 4 ( N ]
2QP-DNGA 434 2QP-DNGA150416 5 0134 | 2 ( N ]
4SR 16SR | 0134 | 2 ®
5 20 oorg |0118 | 2 o0
5SR 20SR | 0118 | 2 ®
6 24 0,094 0102 | 2 o0
6SR 24SR | 0102 | 2 ()

@ : New product
@ : Lineup
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® : Continuous cutting

CBN Insert necative Tvre - Hoty Inormuptectoutting
il Rhombic, 55°
' with hole
- Cast iron
I5 :; gggg” S Superalloy
S :0187" H Hard material |@® @€ % © @€
- Sintered metal
5 Dimension (in) "
§ Designation gqé -qg,' = 8 % = 8
2 R
< Inch Metric RE | LE Nommm
2QP-DNGA 431-H | 2QP-DNGA150404-H 0.098 | 2 ( N ] o
1HC 04HC 0016 0.098 | 2 o
4QS-DNGA 431-H | 4QS-DNGA150404-H 0.079 | 4 ( N ]
1HC 04HC 0.079 | 4 ()
2QP-DNGA 432-H | 2QP-DNGA150408-H 0.083 | 2 (N} o
2 2HC 08HC | . [0083 |2 °
§ 4QS-DNGA 432-H | 4QS-DNGA150408-H ’ 0.063 | 4 ( N ]
e 2HC 08HC 0.063 | 4 [ ]
% 2QP-DNGA 433-H | 2QP-DNGA150412-H 0.079 | 2 (N} o
2 3HC 12HC | | 0079 | 2 °
4QS-DNGA 433-H | 4QS-DNGA150412-H ’ 0.063 | 4 ( N ]
3HC 12HC 0.063 | 4 ()
2QP-DNGA 434HC | 2QP-DNGA150416HC | 0.063 | 0.134 | 2 ()
5HC 20HC | 0.079 | 0.118 | 2 o
6HC 24HC | 0.094 | 0102 | 2 ()
@ : New product
@ : Line up
With chipbreaker
1 504 Rhombic, 55°
with hole
- Cast iron
I5 :301 8283" S Superalloy
S :0187" H Hard material |@® @€ % @ @€
- Sintered metal
5 Dimension (in) "
S Designation °.§ .aé_ oQuwog
3 g P55 |238E 2
< Inch Metric RE | LE nommm
2QP-DNGM 431 HP | 2QP-DNGM150404-HP 0.098 | 2 o000
4QS-DNGG 431 HP | 4QS-DNGG150404-HP 0016 0.079 | 4 o000
o | 2QP-DNGM 431 HS | 2QP-DNGM150404-HS | 0.098 | 2 o000
£ | 40S-DNGG 431 HS | 4QS-DNGG150404-HS 0.079 | 4 o000
:E 2QP-DNGM 432 HP | 2QP-DNGM150408-HP 0.083 | 2 o000
% 4QS-DNGG 432 HP | 4QS-DNGG150408-HP 0.031 0.063 | 4 o000
‘@ | 2QP-DNGM 432 HS | 2QP-DNGM150408-HS | 0.083 | 2 o000
§ 4QS-DNGG 432 HS | 40S-DNGG150408-HS 0.063 | 4 o000
8 ['2QP-DNGM 433 HP | 2QP-DNGM150412-HP 0.079 | 2 o000
3 HS 12-HS | 0.047 | 0.079 | 2 o000
4QS-DNGG 433 HS | 40S-DNGG150412-HS 0.063 | 4 o000
> 2QP-DNGM 432 HF | 2QP-DNGM150408-HF 0.083 | 2 o
= 2 HM 08-HM | 0.031 | 0.083 | 2 ()
3 | 4QS-DNGG 432-HM | 4QS-DNGG150408-HM 0.063 | 4 ®
§ 2QP-DNGM 433 HF | 2QP-DNGM150412-HF 0.047 0.079 | 2 o
é 3 HM 12-HM| 0.079 | 2 ®

@ : New product
@ : Lineup
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® : Continuous cutting

€ : Light int ted cutti
CBN Insert neeatve type = Fomny o outting

+« DNGA1506 i

- Cast iron
IC : 0.500"
D1: 0.203" S  Superalloy
S :0.250" H Hard material ® OC | @ oC
- Sintered metal
c Dimension (in)
9 Y— 2 —
§ Designation gqé ,qg’. cow 8y
3 82133822
< Inch Metric RE | LE T
g’ 2QP-DNGA 441-LF | 2QP-DNGA150604-LF T 0.098 | 2 (N ]
@ 1-L 04-L | 0.098 | 2 o0
£ 2-LF 08-LF | ..~ 008 |2 )
S 2-L 08-L ’ 0.083 | 2 (N J
§ 3-LF 12-LF | oors | 2 ")
a 3-L 12-L | 0.079 | 2 )
2QP-DNGA 441 2QP-DNGA150604 0.098 | 2 [ N J [ N}
1SR 04SR | 0.016 | 0.098 | 2 ®
1-LC 04-LC 0.098 | 2 (N ]
2 2 08 0.083 | 2 oo oo
@ 2SR 08SR | 0.031 | 0.083 | 2 °
= 2-LC 08-LC 0083 | 2 X
3 12 0.079 | 2 [ N J [ N )
3SR 12SR | 0.047 | 0.079 | 2 o
3-LC 12-LC 0.079 | 2 o0
o 2QP-DNGA 441-H | 2QP-DNGA150604-H AT 0.098 | 2 ( N ]
= 1HC 04HC | 0.098 | 2 ()
3 2-H 08-H 0083 | 2 )
I 0.031
5 2HC 08HC 0.083 | 2 °
® 3-H 12-H | 0079 2 )
= 3HC 12HC | 0.079 | 2 ()
@ : New product
@ : Lineup
With chipbreaker
<2~ DNGM1506
g with hole
LE
< RE - Cast iron
i I5 IDC1 8283‘ S  Superalloy
S :0250" H Hard material |® @€ % | ® @€
- Sintered metal
c Dimension (in)
9 y— Q —
§ Designation g“é 3 oQu2 Q
3 ERCEEH:
< Inch Metric RE | LE mommm
E‘ 2QP-DNGM 442 HP| 2QP-DNGM150608-HP 0.031 0.083 | 2 o000
X3 2 HS 08-HS| 0.083 | 2 o0 o0
=
c
ke
K7
(6]
o
o

@ : New product
@ : Line up
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® : Continuous cutting

€ : Light int ted cutti
CBN Insert necarive tvpe : Hoavy nterrupted outting

«=-FNGA1504 e

RE
- Cast iron
IC : 0.500"
i IS D1:0203" S  Superalloy
S :0.187" H Hard material ® OC | @ oC
- Sintered metal
c Dimension (in)
2 e
§ Designation gqé .qg’. =) Q % =
5 B L
< Inch Metric RE | LE Nommm
'g’ 2QP-FNGA 431-LF | 2QP-FNGA150404-LF T 0102 | 2 (]
@ 1-L 04-L | 0102 | 2 °
E 2-LF 08-LF | .o |2 °
5 2-L 08-L ’ 0118 | 2 [ ]
(2]
© 3-LF 12-LF 0130 | 2 (]
@ 0.047
o 3-L 12-L 0130 | 2 ([
2QP-FNGA 430.5 2QP-FNGA150402 0.008 | 0110 | 2 (]
1 04 0.016 0102 | 2 (]
2 1-LC 04-LC | 0102 | 2 °
X 2 08 0118 | 2 °
c 0.031
ic 2-LC 08-LC 0118 | 2 ([
3 12 0.047 0130 | 2 (]
3-LC 12-LC | ~ 0130 | 2 ()
o 2QP-FNGA 431-H | 2QP-FNGA150404-H | 0.016 | 0.102 | 2 ()
= 2-H 08-H | 0.031 | 0118 | 2 (]
5 3-H 12-H | 0047 | 0130 | 2 °
§
2
[0)
=

@ : Lineup

With chipbreaker

g 3

= FNGG1504 -

LE

- Cast iron
IC :0.500"
i 5 D1:0203" S Superalloy
S :0.187" H Hard material |® @€ & | ® @€
El - Sintered metal
c Dimension (in)
9 H—Q —
§ Designation g"é 3 oKk Q
: EEEH
< Inch Metric RE | LE Domomm
2 | 2QP-FNGG 431 HP | 2QP-FNGG150404-HP | 0.016 | 0102 | 2 ®
% 2 HP 08-HP| 0031 | 0118 | 2 °
= 3 HP 12-HP| 0.047 | 0130 °
I
K]
[&]
o
o

@ : Lineup

20 BXA10 / BXA20 / BR35F



® : Continuous cutting

€ : Light int ted cutti
CBN Insert necarive tvpe : Hoavy nterrupted outting

«=.-FNGA1506 ..~

LE
- Cast iron
IC : 0.500"
D1: 0.203" S Superalloy
(| S :0.250" H Hard material ® OC | @ oC
- Sintered metal

c Dimension (in)
9 y— 2 —
§ Designation gqé .qg’. =) Q % =
g SR
< Inch Metric RE | LE Nommm
'g’ 2QP-FNGA 441-LF | 2QP-FNGA150604-LF T 0102 | 2 (]
X7 1-L 04-L ' 0102 | 2 )
E 2-LF 08-LF 0118 | 2 °
c 0.031
o 2-L 08-L 0118 | 2 [ ]
§ 3-LF 12LF | | ot | 2 °
a 3-L 12-L ’ 013 | 2 o

2QP-FNGA 441 2QP-FNGA150604 0016 0102 | 2 (]
o 1-LC 04-LC | 0102 | 2 (]
£
£ 2 08 0.031 0118 | 2 ()
= 2-LC 08-LC 0118 | 2 (]
* 3 12 0130 | 2 °

0.047
3-LC 12-LC 0130 | 2 ®

o 2QP-FNGA 441-H | 2QP-FNGA150604-H | 0.016 | 0.102 | 2 [ J
= 2-H 08-H | 0.031 | 0118 | 2 o
3 3-H 12-H | 0047 | 0130 | 2 °
§
2
[0}
=

@® : Lineup

With chipbreaker

«=.FNGG1506 .

LE

- Cast iron
IC : 0.500"
D1+ 0.203" S Superalloy
(| S :0.250" H Hard material ® 0C | @ 0C
- Sintered metal
c Dimension (in)
9 u—e —
§ Designation g“E’ 8 oQu g
a Z3|Z <« <® =SS
S - Ol 7 X X & % X
Inch Metric RE | LE momnmo
2 | 2QP-FNGG 441 HP | 2QP-FNGG150604-HP | 0.016 | 0102 | 2 ®
X 2 HP 08-HP| 0.031 | 0118 | 2 °
= 3 HP 12-HP| 0.047 | 0.130 °
S
i)
(6]
o
o

@ : Lineup
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® : Continuous cutting

€ : Light int ted cutti
CBN Insert neeatve type = Fomny o outting

v, GNGA1204 oo

LE - Cast iron
5 :; gggg” S  Superalloy
S -0.187" H Hard material |® @€ & | ® @€
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqé 2lo QY =
2 Z3|S S <®w =SS
< Inch Metric RE | LE & E &5
2QP-GNGA 430.5-LF | 2QP-GNGA120402-LF o 0.087 | 2 o0
2 0.5-L 02-L | 0.087 | 2 ()
é 1-LF 04-LF | 10083 2 X0
= 1-L 04-L ’ 0.083 | 2 o0
S 2-LF 08-LF 0083 | 2 X
[z 0.031
9 2-L 08-L 0.083 | 2 o0
a 3-LF 12-LF 0.047 0.087 | 2 [ )
3-L 12-L 0.087 | 2 (N ]
2QP-GNGA 430.5 2QP-GNGA120402 - 0.087 | 2 (N ]
0.5-LC 02-LC| 0.087 | 2 30
1 04 0.083 | 2 [ Y ) ()
1SR 04SR | 0.016 | 0.083 | 2 ()
2 1-LC 04-LC 0083 | 2 0
@ 2 08 0.083 | 2 o0 o
i 2SR 08SR | 0.031 | 0.083 | 2 o
2-LC 08-LC 0.083 | 2 ( N ]
3 12 0.087 | 2 [ N J [ )
3SR 12SR | 0.047 | 0.087 | 2 o
3-LC 12-LC 0.087 | 2 [ Y )
o 2QP-GNGA 431-H 2QP-GNGA120404-H AT 0.083 | 2 ( N ]
b= 1HC 04HC | 0.083 | 2 ()
5 2-H 08-H 0083 | 2 0
§ 2HC osHC | **®" [00s3 | 2 °
® 3-H 12-H 0.087 | 2 )
= 3HC 12HC 0.047 0.087 | 2 ()
@ : New product
@ : Lineup
With chipbreaker
GNGG1204 ::m”
with hole
LE e - Cast iron
5 IDC1 8283‘ S  Superalloy
S -0.187" H Hard material |@® @€ & @ @€
- Sintered metal
c Dimension (in)
2 0|
§ Designation gg 2le QY =
g zg/S g <® =2
< Inch Metric RE | LE B & E & »
2 | 2QP-GNGG 431 HP | 2QP-GNGG120404-HP 0.083 | 2 o0 o
5 1HS 0a-Hs| "7 (003 [ 2| @@
= 2 HP 08-HP 0.083 | 2 oo o
S 2HS 08-HS 0.031 0.083 | 2 )
§ 3 HP 12-HP| | 00e7 | 2 oo o
a 3 HS 12-HS| 0.087 | 2 o0

@ : Lineup
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® : Continuous cutting

€ : Light interrupted cuttin
C B N | n S e rt NEGATIVE TYPE % : Heavy interrt?pted cuttir?g
r\
= SNGA1204 >
ExAll with hole
LE RE
r - Cast iron
) IC :0.500"
i 5 D1:0.203" S Superalloy
S :0187" H Hard material ® 6C | 0 oC
> - Sintered metal
c Dimension (in)
2 0| o
§ Designation gqé _3 =) Q % =
5 B L
< Inch Metric RE | LE Nommm
g’ 2QP-SNGA 432-LF | 2QP-SNGA120408-LF 0.031 0.094 | 2 o0
X3 2-L 08-L | 0094 | 2 o0 °
E 3-LF 12-LF 0.094 | 2 o0
c 0.047
.g 3-L 12-L 0.094 | 2 (N J )
o
o
o
2QP-SNGA 431 2QP-SNGA120404 A 0.094 | 2 o0 ()
4QS-SNGA 431 4QS-SNGA120404 ’ 0.071 | 4 o0
2QP-SNGA 432 2QP-SNGA120408 0.094 | 2 (N} )
o 2SR 08SR 0.031 0.094 | 2 ()
£ | 40S-SNGA 432 4QS-SNGA120408 ’ 0.071 | 4 ( N ]
;é 2SR 08SR 0.071 | 4 [ ]
% | 2QP-SNGA 433 2QP-SNGA120412 0.094 | 2 (N} )
3SR 12SR 0.047 0.094 | 2 o
4QS-SNGA 433 4QS-SNGA120412 ’ 0.071 | 4 ( N ]
3SR 12SR 0.071 | 4 ()
o 2QP-SNGA 432-H | 2QP-SNGA120408-H | 0.031 | 0.094 | 2 ([ o
£ 3-H 12-H | 0.047 | 0.094 | 2 [ o
3
IS
3
e
(0]
=

@ : New product
@ : Lineup
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® : Continuous cutting

€ : Light int ted cutti
CBN Insert neeatve type = Fomny o outting

TNGA1604 nue=

_ - Cast iron
S :; 8?573" S  Superalloy
S :0187" H Hard material |@® @€ % © @€
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqé 2lo QY =
g 23 S |g < B S
< Inch Metric RE | LE & E &5
3QP-TNGA 330.5-LF | 3QP-TNGA160402-LF o 0.091 | 3 (N ]
0.5-L 02-L ' 0.091 | 3 o0
1-LF 04-LF 0.087 | 3 o0
o | 6QS-TNGA 331-LF 6QS-TNGA160404-LF 0.075 | 6 (N ]
S [3QP-TNGA331-L | 3QP-TNGA160404-L | **° (0057 [ 3| @ ® @ ®
2 1-WG 04WG 00043 0@ @ °
g 2-LF 08-LF 0.075 | 3 0
:g 6QS-TNGA 332-LF 6QS-TNGA160408-LF - 0.063 | 6 (N ]
© | 3QP-TNGA 332-L 3QP-TNGA160408-L ' 0.075 | 3 [ N J [ Y )
& 2-WG 08WG 0087 | 3|0 @@ O @
3-LF 12-LF 0.094 | 3 o0
6QS-TNGA 333-LF | 6QS-TNGA160412-LF | 0.047 | 0.071 | 6 ( M}
3QP-TNGA 333-L 3QP-TNGA160412-L 0.094 | 3 [ N J [ N )
3QP-TNGA 330.5 3QP-TNGA160402 0.008 0.091 | 3 o0
0.5-LC 02-LC | 0.091 | 3 o0
1 04 0.087 | 3 [ N J [ N J
1SR 04SR 0.087 | 3 [ ]
6QS-TNGA 331 6QS-TNGA160404 0016 0.075 | 6 o0
1SR 04SR | 0.075 | 6 ()
3QP-TNGA 331-LC | 3QP-TNGA160404-LC 0.087 | 3 ( N ]
6QS-TNGA 331-LC | 6QS-TNGA160404-LC 0.075 | 6 o0
3QP-TNGA 332 3QP-TNGA160408 0.075 | 3 [ N ) [ N}
2SR 08SR 0.075 | 3 o
6QS-TNGA 332 6QS-TNGA160408 - 0.063 | 6 ( N ]
o 2SR 08SR | 0.063 | 6 ()
% 3QP-TNGA 332-LC | 3QP-TNGA160408-LC 0.075 | 3 o0
'S | 6QS-TNGA 332-LC | 6QS-TNGA160408-LC 0.063 | 6 o0
* | 3QP-TNGA 333 3QP-TNGA160412 0094 | 3 oo oo
3SR 12SR 0.094 | 3 ()
6QS-TNGA 333 6QS-TNGA160412 0.047 0.071 | 6 [ N J
3SR 12SR | 0.071 | 6 ()
3QP-TNGA 333-LC | 3QP-TNGA160412-LC 0.094 | 3 ()
6QS-TNGA 333-LC | 6QS-TNGA160412-LC 0.071 | 6 o0
3QP-TNGA 334 3QP-TNGA160416 0.063 0130 | 3 o0
4SR 16SR | 0130 | 3 ()
5 20 A0 0118 | 3 ( N ]
5SR 20SR | 0118 | 3 ()
6 24 e 0.106 | 3 [ N J
6SR 24SR | 0106 | 3 ()

@ : New product
@ : Lineup
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CBN Insert

NEGATIVE TYPE

® : Continuous cutting
€ : Light interrupted cutting
% : Heavy interrupted cutting

TNGA1604

Triangular, 60°

with hole
_ - Cast iron
S :; 8?573" S  Superalloy
S :0187" H Hard material |@® @€ % © @€
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqé .qg’. =) Q % =
s 23| g <®w==S
< Inch Metric RE | LE DM mn s
3QP-TNGA 331-H 3QP-TNGA160404-H 0.087 | 3 ( Y J [ ]
1HC 04HC 0016 0.087 | 3 ()
6QS-TNGA 331-H 6QS-TNGA160404-H ’ 0.075 | 6 ( N ]
1HC 04HC 0.075 | 6 ()
3QP-TNGA 332-H 3QP-TNGA160408-H 0.075 | 3 ( N ] [ ]
2 2HC 08HC | ..~ 0075 |3 °
§ 6QS-TNGA 332-H 6QS-TNGA160408-H ’ 0.063 | 6 ( N ]
£ 2HC 08HC 0.063 | 6 °
% 3QP-TNGA 333-H 3QP-TNGA160412-H 0.094 | 3 ( N ] [ ]
2 3HC 12HC | . [00%4 |3 °
6QS-TNGA 333-H 6QS-TNGA160412-H ’ 0.071 | 6 ( N ]
3HC 12HC 0.071 | 6 ()
3QP-TNGA 334HC | 3QP-TNGA160416HC | 0.063 | 0.130 | 3 ()
5HC 20HC | 0.079 | 0118 | 3 [ J
6HC 24HC | 0.094 | 0.106 | 3 [
@ : New product
@ : Line up
- With chipbreaker
. TN G 1 604 Triangular, 60°
(2 zma™ ) with hole
Cast iron
N/ []5, 1c 075" E Superalloy
§ D1:0.150"
RE - S :0187" H Hard material |@® @€ % @ @€
IC > - Sintered metal
c Dimension (in)
2 0] o
§ Designation gg .g = S ul'l": =3
2 23S g <=2
< Inch Metric RE | LE Do o
3QP-TNGM 331 HP | 3QP-TNGM160404-HP 0.087 | 3 o000
6QS-TNGG 331 HP | 6QS-TNGG160404-HP 0016 0.075 | 6 00
3QP-TNGM 331 HS | 3QP-TNGM160404-HS | 0.087 | 3 o000
_E’ 6QS-TNGG 331 HS | 6QS-TNGG160404-HS 0.075 | 6 [ 2 N J
% | 3QP-TNGM 332 HP | 3QP-TNGM160408-HP 0.075 | 3 o000
'»E 6QS-TNGG 332 HP | 6QS-TNGG160408-HP 0.031 0.063 | 6 00
_g 3QP-TNGM 332 HS | 3QP-TNGM160408-HS | 0.075 | 3 o000
g 6QS-TNGG 332 HS | 6QS-TNGG160408-HS 0.063 | 6 [ 2 N J
a | 3QP-TNGM 333 HP | 3QP-TNGM160412-HP 0.094 | 3 00
6QS-TNGG 333 HP | 6QS-TNGG160412-HP 0.047 0.071 | 6 00
3QP-TNGM 333 HS | 3QP-TNGM160412-HS | 0.094 | 3 o000
6QS-TNGG 333 HS | 6QS-TNGG160412-HS 0.071 | 6 [ 2 N J
o 3QP-TNGM 332 HF | 3QP-TNGM160408-HF 0.075 | 3 [ ]
= 2 HM 08-HM| 0.031 | 0.075 | 3 [ ]
3 | 6QS-TNGG 332-HM 6QS-TNGG160408-HM 0.063 | 6 [
g 3QP-TNGM 333 HF | 3QP-TNGM160412-HF 0.094 | 3 [ ]
E 3HM 12-HM| ** 0094 | 3 °
|

@ : New product
@ : Lineup
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® : Continuous cutting

CBN Insert necanve type & Hoany inarm pred cuttiag
<=~ VNGA1604 -
' with hole
- - Cast iron
= :331 8?573" S Superalloy
S -0.187" H Hard material |@® @€ % | ® @C
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqg’ 2lo QY =
2 zg/|ZS s <®w =2
< Inch Metric RE | LE é 2 E é E
2QP-VNGA 330.5-LF | 2QP-VNGA160402-LF 0138 | 2 (N ]
4QS-VNGA 330.5-LF | 4QS-VNGA160402-LF | 0.008 | 0.118 | 4 [ N )
2QP-VNGA 330.5-L | 2QP-VNGA160402-L 0138 | 2 o0
2 1-LF 04-LF 0122 | 2 o0
ﬁ 4QS-VNGA 331-LF 4QS-VNGA160404-LF | 0.016 | 0.102 | 4 (N ]
£ | 2QP-VNGA 331-L 2QP-VNGA160404-L 0122 | 2 o0 [ N}
§ 2-LF 08-LF 0.087 | 2 X0
'g 4QS-VNGA 332-LF | 4QS-VNGA160408-LF | 0.031 | 0.067 | 4 ( M}
a | 2QP-VNGA 332-L 2QP-VNGA160408-L 0.087 | 2 [ N J [ Y )
3-LF 12-LF 0118 | 2 o0
4QS-VNGA 333-LF | 4QS-VNGA160412-LF | 0.047 | 0.067 | 4 o0
2QP-VNGA 333-L 2QP-VNGA160412-L 0118 | 2 ( N ]
2QP-VNGA 330.5 2QP-VNGA160402 0138 | 2 o0
4QS-VNGA 330.5 4QS-VNGA160402 0.008 0118 | 4 o0
2QP-VNGA 330.5-LC | 2QP-VNGA160402-LC | 0138 | 2 o0
4QS-VNGA 330.5-LC | 4QS-VNGA160402-LC 0118 | 4 o0
2QP-VNGA 331 2QP-VNGA160404 0122 | 2 (N ] [ N )
1SR 04SR 0122 | 2 o
4QS-VNGA 331 4QS-VNGA160404 A0 0102 | 4 o0
1SR 04SR ’ 0102 | 4 ()
o | 2QP-VNGA 331-LC | 2QP-VNGA160404-LC 0122 | 2 o0
% 4QS-VNGA 331-LC | 4QS-VNGA160404-LC 0102 | 4 o0
'S | 2QP-VNGA 332 2QP-VNGA160408 0.087 | 2 ( M J [ N}
- 2SR 08SR 0.087 | 2 °
4QS-VNGA 332 4QS-VNGA160408 - 0.067 | 4 o0
2SR 08SR | 0.067 | 4 ()
2QP-VNGA 332-LC | 2QP-VNGA160408-LC 0.087 | 2 o0
4QS-VNGA 332-LC | 4QS-VNGA160408-LC 0.067 | 4 ( N ]
2QP-VNGA 333 2QP-VNGA160412 0118 | 2 ( M } [ ]
4QS-VNGA 333 4QS-VNGA160412 o 0.067 | 4 ( N ]
2QP-VNGA 333-LC | 2QP-VNGA160412-LC | 0118 | 2 o0
4QS-VNGA 333-LC | 4QS-VNGA160412-LC 0.067 | 4 ( N ]
2QP-VNGA 331-H 2QP-VNGA160404-H 0122 | 2 ( N ] [ ]
1HC 04HC 0016 0122 | 2 o
> 4QS-VNGA 331-H 4QS-VNGA160404-H ’ 0102 | 4 o0
b= 1HC 04HC 0102 | 4 ®
3 2QP-VNGA 332-H 2QP-VNGA160408-H 0.087 | 2 ( N ] [ )
§ 2HC 08HC 0087 | 2 °
S [40S-VNGA332-H | 4QS-VNGA160408-H | ' (0067 | 4| |®@ ®
= 2HC 08HC 0.067 | 4 °
2QP-VNGA 333-H 2QP-VNGA160412-H . 0118 | 2 (N ]
4QS-VNGA 333-H 4QS-VNGA160412-H ' 0.067 | 4 o0

@ : New product
@ : Lineup
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® : Continuous cutting

CBN Insert necarive tvre & Hoany inarm pred cuttiag
With chipbreaker
- . Rhombic, 35°
b s VN G 1 604 with hole
- - Cast iron
2 :331 8?573" S Superalloy
s -0.187" H Hard material |@® @€ % © @€
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqé .qg’. =) Q % =
s 23| g <®w==S
< re e | 0 EREEE
2QP-VNGM 331 HP | 2QP-VNGM160404-HP 0122 | 2 (N J
2 | 4QS-VNGG 331 HP | 4QS-VNGG160404-HP 0016 0102 | 4 ( N ]
G | 2QP-VNGM 331 HS | 2QP-VNGM160404-HS | 0122 | 2 (N J
£ | 4QS-VNGG 331 HS | 40S-VNGG160404-HS 0102 | 4 (N J
S | 2QP-VNGM 332 HP| 2QP-VNGM160408-HP 0.087 | 2 ( N ] [
'§ 4QS-VNGG 332 HP | 40S-VNGG160408-HP 0.031 0.067 | 4 ( N ]
a | 2QP-VNGM 332 HS | 2QP-VNGM160408-HS 0.087 | 2 (N J
4QS-VNGG 332 HS | 4QS-VNGG160408-HS 0.067 | 4 (N J
o 2QP-VNGM 332 HF | 2QP-VNGM160408-HF 0.087 | 2 ()
b= 2 HM 08-HM| 0.031 | 0.087 | 2 ( ]
3 | 4QS-VNGG 332-HM 4QS-VNGG160408-HM 0.067 | 4 [ ]
5
:
@ : Lineup
~. WNGA0804
l.'; ot with hole
- Cast iron
E :301 8283: S  Superalloy
S -0.187" H Hard material |@® @€ * ® @€
3 - Sintered metal
c Dimension (in)
S =9
§ Designation g“E’ 8 oKk S
2 23S << =2
< RE | LE DD oS
2 | 3QP-WNGA 432-LF | 3QP-WNGA080408-LF 0.087 | 3 (N J
% | 6QS-WNGA 432-LF | 6QS-WNGA080408-LF 0.059 | 6 (N J
= | 3QP-WNGA 432-L | 3QP-WNGA080408-L | 0.031 | 0.087 | 3 ( N ]
S 2-WL 08WL we7 3|00 0 e e
'§ 6QS-WNGA 432 WL | 6QS-WNGA080408WL 0071 |6 | O |® @
a
3QP-WNGA 431 3QP-WNGA080404 0016 0.091 | 3 (N J
o | 6QS-WNGA 431 6QS-WNGA080404 ) 0.063 | 6 ( N ]
£ | 3QP-WNGA 432 3QP-WNGA080408 - 0.087 | 3 ( N ] [ N J
2 | 60S-WNGA 432 | 6QS-WNGA080408 ™ (0059 | 6 0
* | 3QP-WNGA 433 3QP-WNGA080412 0.047 0.094 | 3 (N J
6QS-WNGA 433 6QS-WNGA080412 ) 0.067 | 6 (N J
o 3QP-WNGA 432-H | 3QP-WNGA080408-H - 0.087 | 3 (N J
£ 6QS-WNGA 432-H | 6QS-WNGA080408-H 0.059 | 6 (N
o
§
g
@ : Line up
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® : Continuous cutting

€ : Light inte ted cuttin
CBN Insert neeatve type = Fomny o outting

<= YNGA1604

- Cast iron
] IC :0.375"
@l 5 D1:0.150" S | Superalioy
S :0187" H Hard material @ 0C - | ® oC
2 - Sintered metal
c Dimension (in)
-9 S m S
© . . og| © o
L Designation GEl2 2]k =
: -t
< Inch Metric RE | LE momomm
'g’ 2QP-YNGA 331-LF | 2QP-YNGA160404-LF 0016 0122 | 2 o
@ 1-L 04-L | 0122 | 2 °
= 2-LF 08-LF 0118 | 2 °
c 0.031
ko) 2-L 08-L 0118 | 2 [ J
o
o
2QP-YNGA 330.5 2QP-YNGA160402 0.008 | 0.138 | 2 [ J
> 1 04 0016 0122 | 2 ®
c 1-LC 04-LC 0122 | 2 o
2 2 08 T °
. 2-LC 08-LC| 0118 | 2 °
@ : Line up
With chipbreaker
«== YNGG1604 o>
‘ ' with hole
- Cast iron
] IC :0.375"
@l 5 D1:0.150" S | Superalioy
S :0187" H Hard material @ 0C - | ® oC
- Sintered metal
c Dimension (in)
9 — P —
© . ) °g 9 o
L Designation GEl2 2]k =
: 35133822
< Inch Metric RE | LE mommm
,g’ 2QP-YNGG 331 HP | 2QP-YNGG160404-HP| 0.016 | 0.122 | 2 o
@ 2 HP 08-HP| 0031 | 0118 | 2 °
=
=
RS
R
[&]
o
o
@® : Lineup
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® : Continuous cutting

€ : Light inte ted cuttin
CBN Insert rosimve type = Fomny o outting

CCGW0602 i
2 with hole, Positive 7°
RE

‘\"*-i“v' i

L ra - Cast iron
oliET & St
Z S :0.094" H Hard material ® OC | @ oC
Ic 2 - Sintered metal
c Dimension (in)
2 0]
§ Designation gqé .3 =) Q % =
2 B L
< Inch Metric RE | LE Nommm
2 | 2QP-CCGW 21.50.5-LF| 2QP-CCGW060202-LF 0.091 | 2 (N ]
% 05-L o2L | "% 01| 2| @@
£ 1-LF 04-LF 0.091 | 2 )
c 0.016
ke 1-L 04-L 0.091 | 2 o0
§ 2.LF 08-LF | . |o0087 ]2 )
o 2-L 08-L ’ 0.087 | 2 o0
2QP-CCGW 21.50.5 2QP-CCGW060202 A0 0.091 | 2 [ N J [ N}
0.5-LC 02-LC 0.091 | 2 o0
o 1 04 0.091 | 2 (N ] [ Y )
£ 1SR 04SR | 0.016 | 0.091 | 2 °
2 1-LC 04-LC 0091 | 2 0
= 2 08 0.087 | 2 o0
2SR 08SR | 0.031 | 0.087 | 2 o
2-LC 08-LC 0.087 | 2 o0

@ : New product
@ : Lineup

With chipbreaker

) CCG I 0602 Rhombic, 80°
\/ with hole, Positive 7°
RE
LE\ g -Cast iron
@ E :;81215[3' S  Superalloy
S

S :0.094" H Hard material ® 0C ' @ 0C

- Sintered metal

Dimension (in)

IC

— e —
Designation gg -09)' =4 8 u""': e 8
EEEEE
Inch Metric RE | LE 0momomm
2QP-CCGT 21.51 HP| 2QP-CCGT060204-HP o 0.091 | 2 o000
1HS 04-HS | 0.087 | 2 [ N N J

Precision finishing| Application

@ : New product
@ : Lineup
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® : Continuous cutting

€ : Light int ted cutti
CBN Insert rosimve type = Fomny o outting

CCGWO09T3 i
with hole, Positive 7°
RE

- Cast iron
E :; 8?77;" S  Superalloy
S :0.156" H Hard material |@® @€ % © @€
2 - Sintered metal
c Dimension (in)
2 0]
§ Designation gqé .qg’. =) Q % =
g 23S < w2
< Inch Metric RE | LE & E &5
2QP-CCGW 32.50.5-LF| 2QP-CCGWO09T302-LF 0.091 | 2 (N ]
o 05-L o2L | " (0001 [ 2| (@@
@ 1-LF 04-LF 0.091 | 2 X0
= 1-L 04-L | 0016 | 0.001 | 2 O
S 1-WL 04WL 0091 |2 | O|@ @
§ 2-LF 08-LF 0087 | 2 )
a 2-L 08-L | 0.031 | 0.087 | 2 o0
2-WL 08WL 0087 | 2 |O | @ @
2QP-CCGW 32.50.5 2QP-CCGW09T302 0.008 0.091 | 2 o0
0.5-LC 02-LC| 0.091 | 2 30
o 1 04 0.091 | 2 o0 oo
£ 1SR 04SR | 0.016 | 0.091 | 2 °
2 1-LC 04-LC 0001 | 2 X
- 2 08 0.087 | 2 oo oo
2SR 08SR | 0.031 | 0.087 | 2 [ )
2-LC 08-LC 0.087 | 2 ( N ]
o 2QP-CCGW 32.50.5-H | 2QP-CCGWO09T302-H | 0.008 | 0.091 | 2 o
';; 1-H 04-H 0016 0.091 | 2 o
3] 1HC 04HC | 0.091 | 2 ()
§ 2-H 08-H 0.087 | 2 °
E 2HC osHC | %" 0087 | 2 °

@ : New product
@ : Lineup

With chipbreaker
& CCGTO09T3
\M with hole, Positive 7°
RE

LE

anra - Cast iron
@ 5 :301 8?775 S  Superalloy
S -0.156" H Hard material |@® @€ * ® @C
<1C, 2 - Sintered metal
c Dimension (in)
2 0| o
§ Designation g“é 3 oQu Q
2 23S << =2
< Inch Metric RE | LE & E &
2QP-CCGT 32.51 HP 2QP-CCGT09T304-HP 0.091 | 2 o000
2 1 HS 04-HS 0.087 | 2 'YX
5 1 WL HP 0awL-HP| %" [o0s7 |2 [0 @ °
£ 1 WL HS 04WL-HS 0087 | 2 |0 |@®@ @
§ 2HP 08-HP 0087 | 2 eooo
° 2 HS 08-HS -~ 0.087 | 2 o000
a 2 WL HP 08WL-HP 0087 | 2 | O |@ [ ]
2 WL HS 08WL-HS 0087 | 2 |O | @ @

@ : New product
@ : Line up
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® : Continuous cutting

€ : Light inte ted cuttin
CBN Insert rosimve type = Fomny o outting

C PGW0802 Rhombic, 80°
with hole, Positive 11°
RE
/;L_?:ﬁ - Cast iron
N IC :0.313"
@ E D1:0.134" S  Superalloy
S

= S :0.094" H Hard material @ OC | @ 0C
IC T

- Sintered metal
c Dimension (in)
kel »
= uah —
§ Designation O-QE’ .3 =) Q % =
5 SR
< Inch Metric RE | LE momomm
2QP-CPGW 2.51.50.5| 2QP-CPGW080202 0.008 | 0.091 | 2 o0
o) 1 04 0.016 | 0.091 | 2 ( Y J
= 2 08 | 0.031 | 0.087 X0
=
[T

@® : Lineup
CPGWO0903 e
with hole, Positive 11°
RE
- Cast iron
g #5 :;31 8?772,, S Superalloy
S :0425" H Hard material |® @€ % | ® @C
“S’ - Sintered metal
c Dimension (in)
-9 S [ 1
5 o gl © o
2 Designation sE 2 Q b3 w =
o 23S s <w=3S
Inch Metric mopoMmeaMmMm
2QP-CPGW 320.5 | 2QP-CPGW090302 0.008 | 0.091 | 2 ( Y ]
o 1 04 0.016 | 0.091 2 [ N J
= 2 08 | 0.031 | 0.087 X0
=
[
@ : Line up
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® : Continuous cutting

€ : Light inte ted cuttin
CBN Insert rosimve type = Fomny o outting

~- DCGWO0702 mw:s
‘wh > with hole, Positive 7°

L RE - Cast iron
é @ i 3 :; 812158, S  Superalloy .
N S :0.094" H Hard material |@® @€ % | ® @C
Ic <+ - Sintered metal
c Dimension (in)
9 .
E Designation °el8loowe®
3 g it i
< Inch Metric RE | LE Nommm
2 | 2QP-DCGW 21.50.5-LF| 2QP-DCGWO070202-LF 0.106 | 2 (N ]
5 05-L o2L | " 006 2| @@
£ 1-LF 04-LF 0.098 | 2 )
c 0.016
o 1-L 04-L 0.098 | 2 (N ]
§ 2.LF 08-LF| . | 0082 )
o 2-L 08-L ’ 0.083 | 2 o0
2QP-DCGW 21.50.5 2QP-DCGW070202 0106 | 2 [ N J [ N}
0.5SR 02SR | 0.008 | 0.106 | 2 ()
0.5-LC 02-LC 0106 | 2 o0
2 1 04 0.098 | 2 oo oo
@ 1SR 04SR | 0.016 | 0.098 | 2 °
£ 1-LC 04-LC 0.098 | 2 0
2 08 0.083 | 2 o0
2SR 08SR | 0.031 | 0.083 | 2 o
2-LC 08-LC 0.083 | 2 o0

@ : New product
@ : Line up

With chipbreaker

«=. DCGT0702 fomiess o

RE - Cast iron
- IC - 0.250" S Superalloy
é 15 D1:0.110" _
N S :0.094" H Hard material |® @€ | ® @C
1c s - Sintered metal
Dimension (in)
H—Q [
o
Designation dg -aé' = 5] uu": e 8
- e
Inch Metric RE | LE mommn
2QP-DCGT 21.51 HP| 2QP-DCGT070204-HP . 0.098 | 2 o0 00
1 HS 04-HS| 0098 | 2 00

Precision finishing| Application

@ : New product
@ : Lineup
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® : Continuous cutting

€ : Light int ted cutti
CBN Insert rosimve type = Fomny o outting

DCGW1IT3 e e

LF RE - Cast iron
é @ ¥ i 5 :; 8?77;" S Superalloy
e\IC’ - S :0156" H Hard material |@® @€ | ® @€
= - Sintered metal
c Dimension (in)
2 0]
§ Designation gqé 2o QY =
g 23 S |g < B =SS
< Inch Metric RE | LE & E &5
8 2QP-DCGW 32.50.5-LF | 2QP-DCGW11T302-LF o 0.106 | 2 (N ]
@ 0.5-L 02-L | 0106 | 2 N0
£ 1-LF 04-LF 0.098 | 2 )
c 0.016
ke 1-L 04-L 0.098 | 2 o0
8 2-LF 08-LF 0083 | 2 )
@ 0.031
o 2-L 08-L 0.083 | 2 ( N}
2QP-DCGW 32.50.2 2QP-DCGW11T301 0.004 | 0110 | 2 o0
0.5 02 0106 | 2 (N ] [ N )
0.5SR 02SR | 0.008 | 0.106 | 2 ()
o 0.5-LC 02-LC 0106 | 2 (N}
= 1 04 0098 | 2 oo oo
2 1SR 04SR | 0016 | 0,098 | 2 °
- 1-LC 04-LC 0.008 | 2 0
2 08 0.083 | 2 o0 [ N )
2SR 08SR | 0.031 | 0.083 | 2 [ )
2-LC 08-LC 0.083 | 2 ( N ]
o 2QP-DCGW 32.50.5-H | 2QP-DCGW11T302-H | 0.008 | 0.106 | 2 o
'3; 1-H 04-H 0016 0.098 | 2 o
3] 1HC 04HC | 0.098 | 2 ()
£ 2-H 08-H 0083 | 2 °
E 2HC osHC | " 0083 | 2 °

@ : New product
@ : Lineup

With chipbreaker
DCGT11T3 e
with hole, Positive 7°

LE
RE -Castiron

N

B IC :0.375"
@ i 5 D1:0173" S  Superalloy
S S :0.156" H Hard material ® 0C
e - Sintered metal

c Dimension (in)

9 u—ﬂ j

§ Designation g“é 3 oQu Q

g Z3|S s <=2
Inch Metric mMmmmMmmMm

_E’ 2QP-DCGT 32.51 HP| 2QP-DCGT11T304-HP AT 0.098 | 2 o000

@ 1 HS 04-HS| ~ 0.098 | 2 'YX

= 2 HP 08-HP| . 10083 |2 XK

_é 2 HS 08-HS| 0.083 | 2 00

[}

0

o

@ : New product
@ : Lineup
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® : Continuous cutting

€ : Light inte ted cutti
CBN Insert rosimve type = Fomny o outting

o TCGWO0902 I
; X with hole, Positive 7°
e

- Cast iron
IC :0.219"
i5 D1:0.098" S Superalloy .
S :0.094" H Hard material @ 0C - | ® oC
- Sintered metal
c Dimension (in)
kel »
I C& ©
§ Designation O-QE’ ge Q % =
5 B L
< Inch Metric RE | LE momomm
3QP-TCGW 730.5 | 3QP-TCGWO090202 0.008 | 0.091 | 3 ( Y J
o 1 04 0.016 | 0.087 | 3 o0
= 2 08 0.031 | 0.075 [ N J
2
=

@® : Lineup
& TCGW1102 o
) . with hole, Positive 7°
e
- Cast iron
N/ _ IDC1 8'12158:' S  Superalloy
RE & ) e IS 0:094-- H Hard material |@® @€ % | ® @€
“S’J - Sintered metal
c Dimension (in)
o )
-— “61_ A
§ Designation GE 3 oQu g
3 Zg|Z gk < w2
g . X X I X X
< Inch Metric RE | LE momomm
3QP-TCGW 21.50.5 | 3QP-TCGW110202 0.008 | 0.091 | 3 ( Y J
o 1 04 0.016 | 0.087 | 3 ( N ]
= 2 08 0.031 | 0.075 X0
2
[T
@ : Line up
» TCGW16T3 e
e N with hole, Positive 7°
o
- Cast iron
IC : 0.375 S Superalloy
5 D1:0.173" -
RE S :0.156" H Hard material |® @€ ¥ | ® @€
- Sintered metal
c Dimension (in)
o »
- "6L S
§ Designation o-“é 3 oLk S
g EEEEE
< Inch Metric RE | LE mmmon
3QP-TCGW 32.50.5 | 3QP-TCGW16T302 0.008 | 0.091 | 3 (N
o 1 04 0.016 | 0.087 | 3 [ N J
= 2 08 | 0031 | 0.075 X0
=
[T
@ : Lineup
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® : Continuous cutting
€ : Light interrupted cutting
% : Heavy interrupted cutting

CBN Insert

& TPGWO0802

POSITIVE TYPE

Triangular, 60°
with hole, Positive 11°

- Cast iron
IC :0.187"
i5 D1:0.091" S Superalloy .
S :0.094" H Hard material @ 0C - | ® oC
- Sintered metal
c Dimension (in)
kel »
E= “6; qL)
§ Designation O-QE’ ge Q % =
g B L
< Inch Metric RE | LE momomm
3QP-TPGW 630.5 | 3QP-TPGW080202 0.008 | 0.091 | 3 ( Y J
o 1 04 0.016 | 0.087 | 3 e oo
= 2 08 0.031 | 0.075 (0
g
i

@® : Lineup
&, TPGW0902 Iz
) . with hole, Positive 11°
e
- Cast iron
N _ IDC1 g'g;g':, S  Superalloy
{ ) e s 0:094-- H Hard material | @® @€ % | @ O€C
LSJ - Sintered metal
c Dimension (in)
2 = 0| o
§ Designation g“é 3 oQu g
; cl-HH
< Inch Metric RE | LE momomm
3QP-TPGW 730.5 | 3QP-TPGW090202 0.008 | 0.091 | 3 ( N ] [ ]
o 1 04 0.016 | 0.087 | 3 [ N J [ N J
£ 2 08 0.031 | 0.075 X0
c
[T
@ : Line up
& TPGW1102 o
4 L with hole, Positive 11°
e
- Cast iron
N g _ :301 812158" S  Superalloy
{b e s 0:094.. H Hard material |@® @€ % @ @€
2 - Sintered metal
c Dimension (in)
2 2| o
_S Designation 22l8loouweg
3 g 5533822
< Inch Metric RE | LE mmmon
3QP-TPGW 21.50.5 | 3QP-TPGW110202 0.008 | 0.091 | 3 (N J ()
o 1 04 0.016 | 0.087 | 3 [ N J [ Y )
= 2 08 | 0031 | 0.075 X0
=
[T
@ : Lineup
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® : Continuous cutting

€ : Light inte ted cuttin
CBN Insert rosimve type = Fomny o outting

&, TPGW1103 e
4 \ with hole, Positive 11°
e

- Cast iron
is :; 812:‘?2, S  Superalloy .
S :0.125" H Hard material |@® @€ % © @€
- Sintered metal
c Dimension (in)
2 0]
§ Designation gqé .3 =) Q % =
8 REEEEH
< Inch Metric RE | LE Nommm
2 | 3QP-TPGW 220.5-LF 3QP-TPGW110302-LF 0.091 | 3 (N ]
5 0.5-L o2-L | "% 0001 [3| @@
£ 1-LF 04-LF 0.087 | 3 )
c 0.016
ks) 1-L 04-L 0.087 | 3 (N ]
§ 2-LF 08-LF | . [0075 |3 0
a 2-L 08-L ’ 0.075 | 3 o0
3QP-TPGW 220.5 3QP-TPGW110302 A0 0.091 | 3 ( N ] [ ]
0.5-LC 02-LC 0.091 | 3 o0
o 1 04 0.087 | 3 (N ] [ Y )
£ 1SR 04SR | 0016 | 0087 | 3 °
2 1-LC 04-LC 0087 | 3 0
v 2 08 0.075 | 3 oo oo
2SR 08SR | 0.031 | 0.075 | 3 o
2-LC 08-LC 0.075 | 3 o0
= 3QP-TPGW 220.5-H | 3QP-TPGW110302-H | 0.008 | 0.091 | 3 o
b= 1-H 04-H 0.087 | 3 ®
3 1HC o0aHC | *" o087 | 3 °
5 2-H 08-H | |00 |3 °
é 2HC 08HC | 0.075 | 3 ®

@ : New product
@ : Lineup

With chipbreaker

I PG I 1 1 03 Triangular, 60°
with hole, Positive 11°

- Cast iron
IC :0.250"
g I5D1:0134" S  Superalloy .
S :0.125" H Hard material @ 0C - | ® 0oC
2 - Sintered metal
c Dimension (in)
kel »
E= “6; S
§ Designation o-cqé .ag’. =) Q % =3
5 B L
< Inch Metric RE | LE mommm
'g 3QP-TPGT 221 HP | 3QP-TPGT110304-HP 0016 0.087 | 3 o0 00
& 1 HS 04-HS | 0.083 | 3 XX
= 2 HP 08-HP | . [0075 |3 oo oo
5 2 HS 08-HS | 0.071 | 3 o000
o
o

@ : New product
@ : Line up
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CBN Insert rosimve type

® : Continuous cutting
€ : Light interrupted cutting
% : Heavy interrupted cutting

Triangular, 60°
. TPGW1 303 with hole, Positive 11°
e

- Cast iron
IC :0.313"
i5D1:0134" S  Superalloy .
S :0.125" H Hard material @ 0C - | ® oC
- Sintered metal
c Dimension (in)
kel »
E= “6; qL)
§ Designation O-QE’ ge Q % =
5 B L
< Inch Metric RE | LE momomm
3QP-TPGW 2.520.5 | 3QP-TPGW130302 0.008 | 0.091 | 3 ( Y J [ ]
o 1 04 0.016 | 0.087 | 3 e oo
= 2 08 0.031 | 0.075 0
£
=

@® : Lineup
» TPGW16T3 e
& ﬁm with hole, Positive 11°
- Cast iron
IC :0.375"
E D1:0173" S  Superalloy .
S :0.156" H Hard material |@® @€ % | ® @€
LSJ - Sintered metal
c Dimension (in
kel 0|
- o E
§ Designation GE 3 oQu2 g
3 Zg|Z gk < w2
Z . X X L X X
< Inch Metric RE | LE mommm
3QP-TPGW 32.50.5 | 3QP-TPGW16T302 0.008 | 0.091 | 3 ( Y J
o 1 04 0.016 | 0.087 | 3 [ N J [ N J
= 2 08 0.031 | 0.075 ee oo
c
[T
@ : Line up
s TPGW1604 Iz
(o ﬁm with hole, Positive 11°
-Cast iron
IC : 0.375" S Superalloy
5 D1:0.173" .
RE S -0.187" H Hard material @ 0C ' @ 0C
-Sintered metal
c Dimension (in)
9 S [ A
5 o og| © o
o Designation SEl2el L =S
i 8% 2SEs%
< Inch Metric RE | LE mmmon
3QP-TPGW 330.5 | 3QP-TPGW160402 0.008 | 0.091 | 3 (N
o 1 04 0.016 | 0.087 | 3 [ N J [ Y )
= 2 08 | 0031 | 0.075 X0 °
=
[T
o | 3QP-TPGW 330.5-H 3QP-TPGW160402-H | 0.008 | 0.091 | 3 o0
£ 1-H 04-H | 0016 | 0.087 | 3 )
3 2-H 08-H | 0031 | 0075 | 3 0
g
2
[0}
=
@® : Lineup
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® : Continuous cutting

€ : Light int ted cutti
CBN Insert rosimve type = Fomny o outting

<= VBGW1102 i
SR with hole, Positive 5°

- Cast iron
IC :0.250"
D1:0.110" S  Superalloy
I s :0.004" H Hard material @ 0C - | ® oC
- Sintered metal
c Dimension (in)
kel »
E= “6; P
§ Designation O-QE’ .qg’. =) Q % =
5 S L
< Inch Metric RE | LE momomm
2QP-VBGW 21.50.5| 2QP-VBGW110202 0.008 | 0.138 | 2 o0
o 1 04 0.016 | 0.122 | 2 ( N ]
£ 2 08 0.031 | 0.087 o0
(2]
c
=

@® : Lineup

<= VBGW1103 Iz
T with hole, Positive 5°

- Cast iron
S Superalloy
H Hard material ® OC | @ 0C
- Sintered metal
c Dimension (in)
2 ey
ki Designation g“é 2le Quog
2 252 T <3S
< Inch Metric RE | LE & & E &5
2 | 2QP-VBGW 220.5-LF | 2QP-VBGW110302-LF 0138 | 2 0
B 0.5-L 02-L | “%% ouzs | 2 )
= 1-LF 04-LF 0122 | 2 )
c 0.016
ke 1-L 04-L 0122 | 2 o0
-3 2-LF 08-LF 0.087 | 2 (N ]
@ 0.031
a 2-L 08-L 0.087 | 2 o0
2QP-VBGW 220.2 2QP-VBGW110301 0.004 | 0122 | 2 ( N }
0.5 02 0,008 0138 | 2 (N}
0.5-LC 02-LC| 0138 | 2 (N}
2 1 04 0122 | 2 e oo
X% 1SR 04SR | 0016 | 0122 | 2 °
i G 04-LC 0122 | 2 X0
2 08 0.087 | 2 o0 oo
2SR 08SR | 0.031 | 0.087 | 2 ()
2-LC 08-LC 0.087 | 2 o0

@ : New product
@ : Lineup
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® : Continuous cutting

€ : Light int ted cutti
CBN Insert rosimve type = Fomny o outting

With chipbreaker
<=~ VBGT1103 &z
T with hole, Positive 5°

- Cast iron
IC :0.250"
1 b1:o1100 S Superalloy
I s :0125 H Hard material @ 0C - | ® oC
- Sintered metal
c Dimension (in)
kel .
§ Designation gqé -qg,' ~.°- 8 % 2 8
2 ECE EE
< Inch Metric RE | LE Domomm
'g’ 2QP-VBGT221 HP | 2QP-VBGT110304-HP 0016 0118 | 2 ( Y J [}
G 1HS 04-HS | 0118 | 2 0
& 2 HP 08-HP | [ o087 | 2 oo o
S 2 HS 08-HS | | 0087 | 2 0
(2]
o
o
o

@® : Lineup

1

i V B GW1 6 O 4 3:1?,".12'.2 ::’i;itive 5°

- Cast iron
S Superalloy
H Hard material ® OC | @ 0C
- Sintered metal
c Dimension (in)
9 — Q j
§ Designation g“é 2 oL g
2 23S << =2
Inch Metric mmMmmmMmaM
2 | 2QP-VBGW 330.5-LF | 2QP-VBGW160402-LF | | 0138 | 2 o0
B 0.5-L 02-L | 0138 | 2 o0
= 1-LF 04-LF 0122 | 2 )
c 0.016
_g 1-L 04-L 0122 | 2 o0
o) 2-LF 08-LF 0.087 | 2 (N ]
@ 0.031
a 2-L 08-L 0.087 | 2 o0
2QP-VBGW 330.5 2QP-VBGW160402 0,008 0138 | 2 (N}
0.5-LC 02-LC| 0138 | 2 o0
1 04 0122 | 2 [ N J [ Y J
2 1SR 04SR | 0016 | 0122 | 2 °
X% 1-LC 04-LC 0122 | 2 N0
L.E_ 2 08 0.087 | 2 ( N ] [ N )
2SR 08SR | 0.031 | 0.087 | 2 ()
2-LC 08-LC 0.087 | 2 (N ]
3 12 0.047 | 0118 | 2 (N}
o 2QP-VBGW 330.5-H | 2QP-VBGW160402-H | 0.008 | 0.138 | 2 ®
b= 1-H 04-H 0016 0122 | 2 ()
3 1HC 04HC | 0122 | 2 ®
5 2-H 08-H | .| 0087 | 2 °
g 2HC 08HC | 0.087 | 2 M)

@ : New product
@ : Line up
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® : Continuous cutting

€ : Light inte ted cutti
CBN Insert rosimve type = Fomny o outting

With chipbreaker
<=2 \BGT1604 oo
g with hole, Positive 5°

- Cast iron
IC :0.375"
D1: 073" S Superalloy
I s :o0187" H Hard material @ 0C - | ® oC
- Sintered metal
c Dimension (in)
o »
E= “6; P
§ Designation O-QE’ .qg’. =) Q % =
5 S L
< Inch Metric RE | LE momomm
_E’ 2QP-VBGT331 HP | 2QP-VBGT160404-HP 0016 0118 | 2 ( Y J [ J
Kz 1 HS 04-HS | 0118 | 2 0
£ 2 HP 08-HP | .| 00872 oo o
S 2 HS 08-HS | | 0087 | 2 0
(2]
o
o
o
@® : Lineup
<=-VCGWO0802 &
e with hole, Positive 7°
- Cast iron
IC :0.187"
D1:0.091" S  Superalloy
I s :0094" H Hard material | @® @€ % | ® OC
- Sintered metal
c Dimension (in)
9 .._(I) —
5 o ool © )
L Designation sEl 2 |e 8 % =
g Z3|S g < V=S
Inch Metric mmMmeMmaaM
2QP-VCGW 630.5 | 2QP-VCGW080202 0.008 | 0.138 | 2 ( Y J
o 1 04 0.016 | 0122 | 2 ( N ]
£ 2 08 0.031 | 0.087 )
<
[T
@ : Line up

-VCGW1604 ..

- Cast iron
S Superalloy
H Hard material ® OC '+ | @ 0oC
- Sintered metal
c Dimension (in)
9 H—m —
5 o °g| ¢ o
2 Designation JE| 2ok =
: 8% 2SEs%
< Inch Metric RE | LE mmmon
2QP-VCGW 330.5 | 2QP-VCGW160402 0.008 | 0.138 | 2 (N
o 1 04 0.016 | 0122 | 2 (N ] [ Y )
= 2 08 | 0031 | 0.087 X
=
[T
o | 2QP-VCGW 330.5-H| 2QP-VCGW160402-H | 0.008 | 0.138 | 2 o0
£ 1-H 04-H | 0016 | 0122 | 2 )
8 2-H 08-H | 0.031 | 0.087 | 2 (N ]
5
2
[0}
=

@ : New product
@ : Line up
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® : Continuous cutting

€ : Light inte ted cuttin
CBN Insert rosimve type = Fomny o outting

& WXGQO0403 e

= - Cast iron
m Iz :§’1 812(?2" S  Superalloy
] S :0125" H Hard material |@® @€ | ® ©C
LS.‘ - Sintered metal
c Dimension (in)
-9 S m P
© . . og| © o
L Designation SEl2 2]k =
: -t
< Inch Metric RE | LE momomm
6QS-WXGQ 220.5SPR| 6QS-WXGQ040302SPR o 0.071 | 6 ( 3 N J
o 0.5SPL 02SPL | 0.071 | 6 o000
Zz 1SPR 04SPR| [ 0071 | 6 o0 o
2 1SPL 04SPL| | 0071 | 6 O
- 2SPR 08SPR| . | 0067 | 6 O
2SPL 08SPL | 0.067 | 6 00
@ : New product
@ : Line up
N With chipbreaker
&, WXGUO0403 e
e with hole
o,
,E
Y. Cast iron
2PN i |
~ i i IE()D1 : 81232“ S  Superalloy
L >~ 9 W S :0125" H Hard material | @® @€ | @ @€
IC LSJ - Sintered metal
c Dimension (in)
2 %)
- "6L S
§ Designation o-“é 2 oL g
2 Z3|Z <« <® =SS
Inch Metric mopoMmeaMmMm
2 | 6QS-WXGU 221R HP| 6QS-WXGUO40304R-HP| | 0071 | 6 oo o
iz 1L HP 04L-HP | 0.071 | 6 o0 o0
= 2R HP 08R-HP| . | 0067 | 6 o0 o0
S 2L HP 08L-HP| | 0067 | 6 O
©
Y
a

® : New product
@ : Lineup
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BXAIO/BXA20/BR35SF

Il PRACTICAL EXAMPLES

Workpiece type Automotive parts (Gear) Automotive parts (CVT)
Insert 2QP-CNGA 432 2QP-DNGA 432
Grade BXA10 BXA10

4140 (62HRC) 4140 (HV720 - 850)

Workpiece material

@ Cutting speed: Vc (sfm) 330 430
22| Feed +f (ipr) 0.002 0.004
g‘g Depth of cut :ap (in) 0.006 0.006
©| Coolant Dry Wet
__ 400 __ 200
S . ) .
B 300 Tool life 3 150 Tool life
~ - ' -~ i '
§ 20 1.9 times! % 100 1.7 times!
2 2
= 100 =
Results S S %
Eoy RN
BXXATO Competitor BXYXATO Competitor
Flank wear-resistant, BXA10 grade has Good coating layer adhesion of BXA10
provided 190% increase in tool life over the ensured edge toughness during machining,
competitor's. provided high and stable quality surface
finishing.
Workpiece type Automotive parts (Stater) Automotive parts (Ring)
Insert 2QP-DCGW 32.52 2QP-CCGW 32.52-L
Grade BXA10 BXA10
4140 (62HRC) 5115 (60HRC)

Workpiece material

@ Cutting speed: Vc (sfm) 550 590
£2|Feed : f (ipr) 0.003 0.004 - 0.006
g'g Depth of cut :ap (in) 0.008 x 2 passes 0.004
©| Coolant Wet Dry
300 _
) S -
3 ol Tool life 3 Tool life
8 1.7 times! 8 1.6 times!
g 100 |- g
Results E S

0
BY ATO Competitor

Crater wear resistant BXA10 has prevented
catastrophic insert failure, providing 170%
increase in tool life.

0
BX AIO Competitor

BXA10 in combination with the -L edge
prep has enhanced the insert's cutting edge
toughness, prolonging tool life by 160%.
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Workpiece type Automotive parts (CVT) Automotive parts (CVJ)
Insert 2QP-DNGA 433 2QP-DNGA 435
Grade BXA20 BXA20

5120 (59HRC) 5120 (60HRC)

Workpiece material

@ Cutting speed: Vc (sfm) 560 490
:g::g Feed f(ipn 0.012 0.01
3% Depth of cut :ap (in) 0.004 0.008
©| Coolant Wet Wet
__ 250 __1,200
S . 1,000 .
g 200 Tool life 3" Tool life
a 150 i | Pl i |
g 2 times! § eo 1.4 times!
o 100 2 400
Results 5 50 3 200
4 e o
BXY A 20 Competitor BYXA 20 Competitor
Tool life is doubled due to higher wear The operation is stable with BXA20 even in
resistance. interrupted machining.
Workpiece type Automotive parts (Poppet) Machine parts (Collet chuck holder)
Insert 2QP-CCGW 32.51 2QP-DNGA 431
Grade BXA20 BXA20
4140 (58HRC) 4320H (60HRC)

Workpiece material

) Cutting speed: Vc (sfm) 430 490
g:g Feed : f (ipr) 0.0016 0.003
3% Depth of cut :ap (in) 0.008 0.006
©| Coolant Wet Wet
__ 700 180
8, 600 87 150 -
8 500 Tool life 3 Tool life
R BT/ times! £ i
= 300 1 =
£ 200 £ 60
Results ° B 30
8 100 2

0
BXAZ2O0 Compstitor

BXAZ20 provides stable tool life as only normal
wear occurs without chipping.

0
BXAZ20 Compstitor

Surface roughness is minimized with BXA20.
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BXAIO/BXA20/BR35F

Il PRACTICAL EXAMPLES

Workpiece type General engineering (Nut) Automotive parts (Gear)
Insert 3QP-TNGA 332 2QP-GNGA 432
Grade BXA20 BXA20

4140 (58HRC) 4140 (60HRC)

Workpiece material

«| Cutting speed: Vc (sfm) 656
2 5[ Feed S 7 (ipr) 0.003
f:;:g Depth of cut :ap (in) 0.006
©| Coolant Wet
__ 600 .
5 : S -
3 I\ Tool life 8 Tool life
8 1.5 times! g 1.3 times!
g 200 [~ [ e e g
Results § . 'g .
BXAS20 Competitor BX A 20 Competitor
Wear resistant, BXA20 eliminated cutting Due to thin-walled parts, the competitor's insert generated
edge fracture, providing 150% longer tool life. vibration as edge wear progressed, eventually created
scrapped parts. With 70° nose angle, GNGA insert generated
reduced radial cutting force, prolonging tool life by 130%.
Workpiece type Automotive parts (Input shaft) Automotive parts (Input shaft)
Insert 2QP-CCGW 21.51 3QP-TPGW 222
Grade BXA20 BXA20
4140 (63HRC) Alloy steel (58HRC)

Workpiece material

) Cutting speed: Vc (sfm) 394 558
g:g Feed 1 f (ipn 0.004 0.003
3% Depth of cut : ap (in) 0.004 0.004
©| Coolant Wet Wet
300 200
[ )
o . (2] -
3 w0 Tool life 3 150 Tool life
g 2 times! £ 1o 3 times!
@ 1ol M | 2
35 E 5| |
Results o <]
2 ©

0
SXCA 2O Competitor

Chipping-resistant grade, BXA20 provided
process security, achieving double tool life
over the competitor.

0
SXICA PO Competitor

BXAZ20 offered good edge line security,
achieving triple tool life over the competitor
without compromising surface quality.
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New

Workpiece type - Automotive parts (Gear) Automotive parts (Bevel gear)
Insert 2QP-CNGA 433HC 2QP-CNGA 432HC
Grade BR35F BR35F

4140 (60HRC) 4140 (58HRC)

Workpiece material

Results

20

0
BRI3SF Competior

BR35F offered excellent chipping resistance,
providing 130% longer tool life over the
competitor.

50

@ Cutting speed: Vc (sfm) 230 394
:g::g Feed f(ipn 0.002 0.005
Sg Depth of cut :ap (in) 0.006 0.004 - 0.012
9| Coolant Dry Dry
100 400
) . 8 350 .
AR R Tool life 3 300 ¥ Tool life
g 60 1.3 times! g 250 1.3 times!
& &
o o o 150
b= Z 100
o [e}
2 2

0
BR35SFF Competitor

BR35F provided 130% longer tool life over the
competitor with no edge chipping.

Workpiece type @

Automotive parts (Ring gear shaft) @

Automotive parts (Cam shaft)

Insert 2QP-DNGA 432HC 2QP-CNGA 431HC
Grade BR35F BR35F
4140 (60HRC) 4140 (60HRC)

Workpiece material

) Cutting speed: Vc (sfm) 262 361
g:g Feed 1 f (ipr) 0.002 - 0.003 0.002
3% Depth of cut :ap (in) 0.006 0.005
©| Coolant Dry Dry
5 9 n
(o)} . ()] =
3 Tool life 3 Tool life
g 30 - 3.3 times! Q """" 2.9 tlmGS!
o 2 o
Results g 0L 3 —‘ """"
e st

0
BR35F Compstitor

The competitor's insert demonstrated
repeated catastrophic failures, providing
insecure process. BR35F provided 330%
longer tool life with no edge fracture.

0
BRISF Competitor

Extremely wear resistant, BR35F provided
290% longer tool life over the competitor.
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BXAIO/BXA20/BR35F

Il PRACTICAL EXAMPLES

Workpiece type Automotive parts (Transmission shaft) Heavy industries (Movable arm shaft)
Insert 4QS-CNGA 433 4QS-CNGA432-H
Grade BXA20 BXA20
4140 (60HRC) 1045 (50HRC)

Workpiece material

@ Cutting speed: Vc (sfm) 328 591
gg Feed : f (ipr) 0.004 - 0.008 0.004
3% Depth of cut :ap (in) 0.028 - 0.039 0.020
©| Coolant Dry Dry
__ 200 __ 100
g , 2 ,
B 150 ] ¥ Tool life g & Tool life
2 100l 2 times! g 00 2 times!
Qo Q
\q—; ‘q‘)’ 40
E 5of-- =
Results S S 20
Eoy -
WavydJoint  Competitor WavydJoint Competitor
The WavydJoint technology insert successfully Thani(s to itsl ciagatﬁility for aggressive P'O'C" Wav;#o;nt
- . insert completed the process in a single pass, in whic
machined 1,50 E)cs/gorner,calmo§t tV\{lce that of the competitor's insert had to use 2 passes. In addition,
the competitor’s, without CBN tip failure. double tool life was achieved without edge fracture,
despite high cutting load imposed.
Workpiece type Machine parts Gear parts
Insert 6QS-WXGQ 221SPL WXGQ 221SPL
Grade BXA20 BXA10
4140 (60HRC) 4140 (60HRC)

Workpiece material

) Cutting speed: Vc (sfm) 295 230
g:g Feed : f (ipr) 0.002 0.001
3% Depth of cut :ap (in) 0.003 0.004
©| Coolant Dry Dry
_ 200 . 200
[0) [}
(o)} . ()] -
3 150 Tool life 3 150 Tool life
8 100 2.1 times! 8 100 1.5 times!
2 2
£ 50 = 50
Results § 'g

0 oRcCE

MINIFTOU=RN Competitor

Strong cutting edge design of MiniForce-Turn
insert provided fracture resistance, prolonging
tool life by 210% times over the competitor’s
positive insert.

MIN%F‘I’URN Competitor

MiniForce-Turn insert provided 150% times
longer tool life over competitor’s positive
insert, while also eliminated chatter during
machining.
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Workpiece type Heavy equipment (Road roller) Automotive parts (Input shaft)
Insert 3QP-TNGM 332 HS 2QP-CNGM 432 HS
Grade BXA20 BXA10

1045 (58HRC) 4140 (58 - 60HRC)

Workpiece material

@ Cutting speed: Vc (sfm) 591 371 -781
:g::g Feed f(ipn 0.006 0.007
Sg Depth of cut :ap (in) 0.010 0.010
©| Coolant Wet Wet
120 _
5 100 - - <) -
3 Tool life 3 Tool life
8 o 1.7 times! 2 2.3 times!
K= ke
£ 40 £
Results S 20 ]
" g . e
HS  Competitor HS  Competitor
HS chipbreaker provided good chip control and 1 out of 10 parts that were machined with the competitor's CBN
eliminated chip re-cutting, improving surface chipbreaker resulted in chip bird-nesting. BXA10 grade insert
quality. with HS chipbreaker eliminated chip bird-nesting and, thanks
to its good wear resistance, provided 230% tool life increase.
Workpiece type Automotive parts Automotive parts (Bevel gear)
Insert 2QP-CCGT 21.51 HS 2QP-CNGM 432 HP
Grade BXA20 BXA20
4140 (58HRC) 4140 (58HRC)

Workpiece material

) Cutting speed: Vc (sfm) 427
é’:g Feed : f (ipr) 0.010
3% Depth of cut :ap (in) 0.008
©| Coolant Wet
500 400
) S -
§ 400 Excellent § 300 Tool life
g %% chip control! 8 200 1.7 times!
o 200 °
= = 100
Results S 100 E

HS

Out of 100 parts, 1 - 2 that were machined
with the competitor's CBN chipbreaker insert
resulted in chip bird-nesting. BXA20 with HS
chipbreaker eliminated chip bird-nesting.

Competitor

H>

The competitor’s CBN insert had a short tool life
because of chip re-cutting. HP chipbreaker insert
eliminated chip bird-nesting, while also providing
long tool life and excellent surface finish quality.

Competitor
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Il PRACTICAL EXAMPLES

Workpiece type Automotive parts (CVJ part) Automotive parts (Shaft)
Insert 2QP-CNGM 432 HP 2QP-DCGT 32.51 HP
Grade BXM10 BXM10

4140 (60HRC) 4140 (59HRC)

Workpiece material

@ Cutting speed: Vc (sfm) 394
g:g Feed : f (ipr) 0.002
3'% Depth of cut : ap (in) 0.008
©| Coolant
:; 400 g .
8 0 3 Tool life
2 2 1.2 times!
& 200 &
2 2
Results g 100 g
= ]

H= Competitor

HP chipbreaker eliminated chip nesting on the
parts, providing 130% longer tool life over the
competitor.

H#  Competitor

Due to long and slender parts, the competitor's insert
generated vibration as edge wear progressed. HP
chipbreaker generated light cutting action, allowing
secure part quality and 120% longer tool life.

Member IMC Group I

tungaloy.com/us

follow us at:
facebook.com/tungaloyamerica
instagram.com/tungaloyamerica

linkedin.com/company/tungaloy-america
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To see Tungaloy products in action visit:

3 YouTube

www.youtube.com/tungaloycorporation
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