ungulo TurnLine

CBN insert

HARDBREAKER SERIES

Tungaloy Report No. 518-US

CBN inserts with integrated chipbreaker for
improved hard turning productivity
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ACCELERATED TURNING & THREADING

HARDBREAKER SERIES

Hardbreaker series now offering HS chipbreaker




HARDBREAKER SERIES

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

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

HS chipbreaker Competitor's CBN with chipbreaker
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1y Insert : 2QP-CNGM 432 HS
| 0.004 mej-i ... By Workpiece material : 4140 (58HRC)
Bl 0y S5 w R Cutting speed 1 Ve =492 sfm
0.004 | 0006 | 0008 | 0.010 | 0012 0.006 Holder : ACLNL164-A
X r Coolant : Wet
Feed: £ (ipr) Feed: f (ipr) Machining : External continuous cutting
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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 toal 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 o ,
. Optimized edge preparation
chip control. for low cutting force ‘

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

HP chipbreaker V Competitor's CBN with chipbreaker
S.
40 min.
Insert : 2QP-CNGM 432 HP
Workpiece material : 4140 (58HRC)
\ Cutting speed 1 Ve =591 sfm
. Feed :f=0.006 ipr
80 min Depth of cut - ap = 0.006"
Holder : ACLNR164-A
Coolant : Wet
Machining : External continuous cutting

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 :£=0.006 ipr

Depth of cut :ap =0.006"

Machining : External continuous cutting

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 5



CBN Insert

NEGATIVE TYPE

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

With chipbreaker

1 204 Rhombic, 80°
with hole
- Cast iron
iz :; gggg” S Superalloy
S :0187" H Hard material | @ | @ @COC
- Sintered metal
c Dimension (in)
kel »
T C& ©
% Designation gg §- E g § §
< Inch Metric RE | LE R
2QP-CNGM 431 HP 2QP-CNGM120404-HP 0.091 | 2 ( 3 N J
4QS-CNGG 431 HP 4QS-CNGG120404-HP WG 0.063 | 4 ([ J o
2QP-CNGM 431 HS 2QP-CNGM120404-HS ’ 0.091 | 2 [ J [ J
4QS-CNGG 431 HS 4QS-CNGG120404-HS 0.063 | 4 ([ J o
> 2QP-CNGM 432 HP 2QP-CNGM120408-HP 0.087 | 2 ( 3 N J
£ | 40S-CNGG 432 HP 4QS-CNGG120408-HP 0.059 | 4 [ J o
:5; 2QP-CNGM 432 WL HP| 2QP-CNGM120408WL-HP 0087 | 2 |0 | @ @ @
© | 4QS-CNGG 432 WL HP| 4QS-CNGG120408WL-HP| 0.031 | 0071 | 4 |O |® @
< | 2QP-CNGM 432 HS 2QP-CNGM120408-HS 0.087 | 2 [ J o
E 4QS-CNGG 432 HS 4QS-CNGG120408-HS 0.071 | 4 o o
2QP-CNGM 432 WL HS| 2QP-CNGM120408WL-HS 0087 | 2 | O |@ [ J
2QP-CNGM 433 HP 2QP-CNGM120412-HP 0.094 | 2 ( 3 N J
HS 12-HS - 0.094 | 2 ([ J o
4QS-CNGG 433 HS 4QS-CNGG120412-HS ) 0.087 | 4 ([ J o
2QP-CNGM 433 WL HS| 2QP-CNGM120412WL-HS 0094 | 2 |O|@® o
o 2QP-CNGM 432 HF 2QP-CNGM120408-HF 0.087 | 2 [ J
= HM 08-HM | 0.031 | 0.087 | 2 o0
3 4QS-CNGG432-HM 4QS-CNGG120408-HM 0.059 | 4 o
S 2QP-CNGM 433 HF 2QP-CNGM120412-HF 0.094 | 2 [ J
3 HM 12-HM | 0.047 | 0.094 | 2 o0
= 4QS-CNGG433-HM 4QS-CNGG120412-HM 0.067 | 4 [ J
@ : New product
@ : Lineup
& GNO1204 e
\\\ﬁﬁ” with hole
- Cast iron
© 70°} #E :;31 : 8282" S Superalloy .
. S -0187" H Hard material |@® | @ @€
- Sintered metal
c Dimension (in)
2 %)
® . . IR
% Designation gg §- % g §
< Inch Metric RE | LE R
o 2QP-GNGG 431 HP | 2QP-GNGG120404-HP AT 0.083 | 2 ( 3 N J
':g HS 04-HS| 0.083 | 2 e o
; 2QP-GNGG 432 HP | 2QP-GNGG120408-HP Q65 0.083 | 2 ( 3 N )
£ HS 08-HS| 0083 | 2 e o
:é’ 2QP-GNGG 433 HP | 2QP-GNGG120412-HP o 0.087 | 2 ( 3 N J
L HS 12-HS| 0.087 | 2 e o

@ : New product
@ : Line up
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CBN Insert

NEGATIVE TYPE

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

With chipbreaker

1 50 4 Rhombic, 55°
with hole
- Cast iron
S Superalloy
H Hard material o O ececC
- Sintered metal
c Dimension (in)
0 e
8 Designation gqé 2 ° 28 Q
a Z3|Z g S <=
£ . RE | LE X X X X
Inch Metric mmMmaA
2QP-DNGM 431 HP | 2QP-DNGM150404-HP 0.098 | 2 ( 3 N J
o HS 04-HS | 0.016 | 0.098 | 2 ([ J ()
':g 4QS-DNGG 431 HS | 4QS-DNGG150404-HS 0.079 | 4 [ J [ J
; 2QP-DNGM 432 HP | 2QP-DNGM150408-HP 0.083 | 2 ( 3 N J
£ HS 08-HS | 0.031 | 0.083 | 2 () ()
g 4QS-DNGG 432 HS | 4QS-DNGG150408-HS 0.063 | 4 [ J o
i | 2QP-DNGM 433 HS | 2QP-DNGM150412-HS A6 0.079 | 2 [ J [ J
4QS-DNGG 433 HS | 4QS-DNGG150412-HS | 0.063 | 4 ([ J o
o | 2QP-DNGM 432 HF | 2QP-DNGM150408-HF 0.083 | 2 o
':% HM 08-HM | 0.031 | 0.083 | 2 (]
3 4QS-DNGG 432-HM | 4QS-DNGG150408-HM 0.063 | 4 [ J
g 2QP-DNGM 433 HF | 2QP-DNGM150412-HF _ 0.083 | 2 [ J
B HM 12-HM | 0.079 | 2 °
=
@ : New product
@ : Line up
1506 Rhombic, 55°
with hole
- Cast iron
S Superalloy
H Hard material ® O oC
- Sintered metal
c Dimension (in)
kel 0| o
38 Designation 2“5’ 2 ° 28
3 83228
< Inch Metric RE | LE oomm
o 2QP-DNGM 442 HP| 2QP-DNGM150608-HP - 0.083 | 2 ( N N J
b= HS 08-HS | 0083 | 2 e o
8
D
£
<
R
£
[T

Depth of cut: ap (in)

Feed: f (ipr)

0.002 0.004 0.006 0.0080.010 0012 0.014

@ : New product
@ : Lineup

tungaloy.com/us 7



CBN Insert

NEGATIVE TYPE

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

4 : N

1604

Triangular, 60°

With chipbreaker

with hole
- Cast iron
N ._ ° :301 8?578" E Superalloy
d = IS_ s ;0:187" H H'ard material | @ | @ @COC
] < - Sintered metal
c Dimension (in)
2 0]
§ Designation gg 8 °o288&
g Zg 3 |gxS<=
< Inch Metric RE | LE R
3QP-TNGM 331 HP | 3QP-TNGM160404-HP 0.087 | 3 o000
6QS-TNGG 331 HP | 6QS-TNGG160404-HP WG 0.075 | 6 ([ J [ J
> 3QP-TNGM 331 HS | 3QP-TNGM160404-HS | 0.087 | 3 [ J [ J
£ | 6QS-TNGG 331 HS | 6QS-TNGG160404-HS 0.075 | 6 ([ J [ J
é 3QP-TNGM 332 HP | 3QP-TNGM160408-HP 0.075 | 3 ( 3 N J
'g 6QS-TNGG 332 HP | 6QS-TNGG160408-HP Q05 0.063 | 6 [ J [ J
< | 3QP-TNGM 332 HS | 3QP-TNGM160408-HS | 0.075 | 3 [ J [ J
E 6QS-TNGG 332 HS | 6QS-TNGG160408-HS 0.063 | 6 ([ J [ J
6QS-TNGG 333 HP | 6QS-TNGG160412-HP 0.071 | 6 ([ J [ J
3QP-TNGM 333 HS | 3QP-TNGM160412-HS | 0.047 | 0.094 | 3 ([ J o
6QS-TNGG 333 HS | 6QS-TNGG160412-HS 0.071 | 6 [ J [ J
_8 3QP-TNGM 332 HF | 3QP-TNGM160408-HF 0.075 | 3 [ J
E HM 08-HM | 0.031 | 0.075 | 3 °
c | 6QS-TNGG 332-HM| 6QS-TNGG160408-HM 0.063 | 6 o
% 3QP-TNGM 333 HF | 3QP-TNGM160412-HF 0.094 | 3 [ J
S HM 12-am | *° Tooes | 3 °
@ : New product
@ : Lineup
. T Rhombic, 35°
e VN 1604 with hole
_ - Cast iron
e ::?1 8?573: S  Superalloy
S -0187" H Hard material o o ececC
- Sintered metal
c Dimension (in)
2 w0 o
§ Designation g“é 3 o288
s zg/ g S <=
< Inch Metric RE | LE R
2QP-VNGM 331 HP | 2QP-VNGM160404-HP 0122 | 2 ( [ J
o 4QS-VNGG 331 HP | 4QS-VNGG160404-HP A0 0102 | 4 [ J [ J
':g 2QP-VNGM 331 HS | 2QP-VNGM160404-HS | 0122 | 2 [ J [ J
% 4QS-VNGG 331 HS | 40S-VNGG160404-HS 0102 | 4 [ J o
._g 2QP-VNGM 332 HP | 2QP-VNGM160408-HP 0.087 | 2 o000
:E 4QS-VNGG 332 HP | 4QS-VNGG160408-HP - 0.067 | 4 ([ J [ J
L | 2QP-VNGM 332 HS | 2QP-VNGM160408-HS | 0.087 | 2 [ J [ J
4QS-VNGG 332 HS | 40S-VNGG160408-HS 0.067 | 4 [ J o
] 2QP-VNGM 332 HF | 2QP-VNGM160408-HF 0.087 | 2 [ J
= HM 08-HM | 0.031 | 0.087 | 2 [ ]
3 | 4QS-VNGG 332-HM| 4QS-VNGG160408-HM 0.067 | 4 [ J
5
S
s

@ : New product
@® : Lineup

8 HARDBREAKERSERIES



® : Continuous cutting

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

With chipbreaker
& CCLIJ0602
\/ with hole
'LE RE

ra - Cast iron
N IC : 0.250"
!@j i 15 D1:0110" S  Superalloy .
\N S :0.094" H Hard material |@® | @ @€
Ic - Sintered metal
c Dimension (in)
-9 S m P
s o og| ©
Q Designation sEl22 28
2 851223
< Inch Metric RE | LE 0o
o 2QP-CCGT 21.51 HP | 2QP-CCGT060204-HP T 0.091 | 2 o000
£ HS 04-HS| 0.087 | 2 e o
3
o
£
<
K]
£
[T
@ : New product
@ : Line up
& CCLII09T3 mx~
L N4 with hole
LE RE
el - Cast iron
N IC :0.375"
@ i 5 Di:0473" S  Superalloy
Nt S :0.156" H Hard material |® | ® @€
1c - Sintered metal
c Dimension (in)
9 N—Q —
§ Designation gqé 8 e8]
: £8= 223
< Inch Metric RE | LE mmm
2QP-CCGT 32.51 HP 2QP-CCGT09T304-HP 0.091 | 2 [ 2 N J
= WL HP 04WL-HP AT 0091 |2 | O @ @
£ HS 04-HS ’ 0.087 | 2 e o
; WL HS 04WL-HS 0087 | 2 |O |@® [ J
-_g 2QP-CCGT 32.52 HP 2QP-CCGT09T308-HP 0.087 | 2 [ 2 N J
%’ WL HP 08WL-HP - 0087 |2 |O @ @
i HS 08-HS ' 0.087 | 2 e o
WL HS 08WL-HS 0083 |2 | O |@® [ J
@ : New product
@ : Line up
H
§
0 0.002 0.004 0.006 0.008 0.010 0.012 0.014
Feed: f (ipr)
tungaloy.com/us 9



® : Continuous cutting

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

With chipbreaker
=~ DCLIJ0702
Ty’ with hole
-Castiron

IC : 0.250"
= S Il
i {5 D1:0410" - Bl
- S :0.094" H Hard material [ J @
3 : 0.

- Sintered metal

[ ]
(,]

c Dimension (in)

-9 M—m P

- oh

38 Designation st 3 028
5 o=
< Inch Metric RE | LE mmo
o 2QP-DCGT 21.51 HP| 2QP-DCGT070204-HP 0016 0.098 | 2 o000
b= HS 04-HS | 0098 | 2 () ()
3

(o)}

£

<

L

£

[T

@ : New product
@ : Lineup

DC 11T3 Do

- Cast iron
¢5 :301 8?77;, S Superalloy
é S 20:156" H Hard material ® O eC
- Sintered metal
s Dimension (in)
0 @
E= "6L P
3 Designation GE 8 28
§ ild-H
< Inch Metric RE | LE K-
o 2QP-DCGT 32.51 HP| 2QP-DCGT11T304-HP o 0.098 | 2 o000
£ HS 04-HS| 0.098 | 2 e o
; 2QP-DCGT 32.52 HP| 2QP-DCGT11T308-HP o 0.083 | 2 o000
£ HS 08-HS| 0.083 | 2 e o
=
[

@ : New product
@ : Line up

10 HARDBREAKERSERIES



® : Continuous cutting

€ : Light interrupted cutting
C B N | n S e rt POSITIVE TYPE % : Heavy interrupted cutting
With chipbreaker
N TP 1 1 03 Triangular, 60°
. p with hole
- Cast iron
IC :0.250"
5 D1 0.134" S  Superalloy .
S :0.125" H Hard material o O eC
“SJ - Sintered metal
c Dimension (in)
-9 S m S
- o =
§ Designation o'qé -3 ° 28
5 55122
< Inch Metric RE | LE 0o
o 3QP-TPGT 221 HP | 3QP-TPGT110304-HP o 0.087 | 3 o000
'g HS 04-HS | 0083 | 3 e o
; 3QP-TPGT 222 HP | 3QP-TPGT110308-HP o 0.075 | 3 o000
£ HS 08-HS | 0071 | 3 e o
=
[T
@ : New product
@ : Line up
1 1 0 3 Rhombic, 35°
with hole
- Cast iron
IC :0.250" S Superalloy
D1:0.110"
S :0.125" H Hard material o O oC
- Sintered metal
c Dimension (in)
2 0|
3 Designation Z%’ -3 ° 28
E 8F 528
< Inch Metric RE | LE 0o
o 2QP-VBGT221 HP | 2QP-VBGT110304-HP T 0118 | 2 o000
£ HS 04-HS | 0118 | 2 e o
g) 2QP-VBGT222 HP | 2QP-VBGT110308-HP i 0.087 | 2 o000
£ HS 08-HS | 0.087 | 2 e o
=
[T

@ : New product
@ : Lineup

Depth of cut: ap (in)

0.002 0.004 0.006 0.008 0.010 0.012 0.014
Feed: f (ipr)

tungaloy.com/us 11



® : Continuous cutting

€ : Light interrupted cutting
C B N | n S e rt POSITIVE TYPE % : Heavy interrupted cutting
With chipbreaker
= AR e VB 1 604 Rhombic, 35°
——— with hole
- - Cast iron
al |C :0.375"
1 1073 S  Superalloy .
S :0187" H Hard material o O eC
- Sintered metal
c Dimension (in)
-9 S m P
- o —_
3 Designation o'qE) -3 ° 28
g 8% 122 3
< Inch Metric RE | LE 0o
o 2QP-VBGT331 HP | 2QP-VBGT160404-HP o 0118 | 2 o000
'g HS 04-HS | 0118 | 2 e o
; 2QP-VBGT332 HP | 2QP-VBGT160408-HP 0.031 0.087 | 2 o000
£ HS 08-HS | 0.087 | 2 e o
=
[T
@ : New product
@ : Line up
&, WX[J)0403
S with hole
b
- Cast iron
IC : 0.250" S Superalloy
& D1:0.106" .
S -0.125" H Hard material | ® @€
- Sintered metal
c Dimension (in)
9 \0—2 —
8 Designation g"E’ 2o S
g z3 2 g«
g . °l X %
< Inch Metric RE | LE oo
ol 6QS-WXGU 221R HP | 6QS-WXGU040304R-HP QG 0.071 | 6 [ N J
':g 1L HP 04L-HP | 0.071 | 6 [ N J
; 2R HP | 6QS-WXGU040308R-HP e 0.067 | 6 ( Y J
£ 2L HP 08L-HP | 0.067 | 6 [
=
[
@ : Lineup

Depth of cut: ap (in)

0.002 0.004 0.006 0.008 0.010 0.012 0.014
Feed: f (ipr)
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I STANDARD CUTTING CONDITIONS

ISO Chipbreaker Grade Work condition Cut&;n(gsfsn;:)e ed De’;:: (?:)cm ;8;:')
HP BXA10 Continuous 394 - 1148 0.001 - 0.009 0.001 - 0.010
HP BXM10 Continuous 394 - 1148 0.001 - 0.009 0.001 - 0.010
HP BXA20 Light interrupted 230 - 591 0.001 - 0.009 0.001 - 0.010
HS BXA10 Continuous 394 - 1148 0.004 - 0.014 0.002 - 0.012
HS BXA20 Light interrupted 230 - 591 0.004 - 0.014 0.002 - 0.012
HF BXM20 Caﬁg'&%‘ggﬂ:;er 230 - 591 0.012 - 0.031 0.002 - 0.012
HM BXA20 . aﬁg;’}?’z‘ggﬂ a°yf o 230 - 591 0.020 - 0.039 0.002 - 0.012
HM BXM20 Bl 230 - 591 0.020 - 0.039 0.002 - 0.012

carburized layer

tungaloy.com/us 13



HARDBREAKER SERIES

Il PRACTICAL EXAMPLES

Workpiece type Road roller (heavy equipment) 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!
Qo Q
2 2
Results S 22 E
HS  Competitor HSS  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 2.3 times tool life increase.
Workpiece type Auto part 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
g:g Feed : f (ipr) 0.010
3% Depth of cut : ap (in) 0.008
©| Coolant Wet
500 400
) S -
g 400 Excellent B 300 Tool life
g % chip control| 8 200 1.8 times!
o 200 e
= = 100
Results 5 100 ]
2 ©

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

o

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

14 HARDBREAKERSERIES



MEMO
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Tungaloy America, Inc.

Tungaloy Canada

Tungaloy de Mexico S.A.

Scan for instant
web access

tungaloy.com/us To see Tungaloy products in action visit:
Member IMC Group I follow us at:

facebook.com/tungaloyamerica uv Tb
o twitter.com/tungaloy 0“ u e
instagram.com/tungaloyamerica

linkedin.com/company/tungaloy-america www.youtube.com/tungaloycorporation

Distributed by:

FIND US ON THE CLOUD!

C) machiningcloud.com

Jun. 2022 (TJ)



