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In an accelerated world, a quick response to market needs is
necessary. As a pioneer in innovation, Tungaloy leads the market
in developing unique and powerful grades and geometries for this
new era. TUNGFORCE, our newest line of products is designed for
accelerated machining, bringing you the newest and greatest
solutions for your machining needs.




1 Member IMC Group I '

2018 / 2019
full product line

www.tungaloyamerica.com




B Grade A

Coated Grade CVD ﬁgg%
Coated Grade PVD
Ceramic A005
Cermet A005
CBN (T-CBN) A006
PCD (T-DIA) A007
Uncoated Cemented Carbide A0Q7
M TurnlLine B
Insert BOO?
External Toolholder B182
Internal Toolholder B280
Miniature Machining B348
Threading B410
B Grooveline C
Parting, Grooving, and Groove-Turn system  CO002
®m MillLine D
High-Feed Milling ngg
Shoulder Milling
Face Milling D096
Slot Milling D126
Profile Milling D140
Multi-Functional Milling D168
Milling Insert D212
MW DrillLine E
2 Effective Drill Eggg
Indexable Drill
Deep Hole Drill E096
W ToollLine F
Tooling System FOO02
B User’s Guide G
Parts for Tool G002
Technical Reference G029
Alphanumeric Index G084

Tungaloy




Introduction

M Icons along the right/left side of the page

Grooving, turning, and parting-off

=)

Turning
I {
Ext. toolholder  Int. toolholder ~ Miniature tool ~ Threading tool Grooving,
turning, and
parting-off tool
Milling
i | -
High-feed milling Shoulder miling  Face milling Slot milling Profile miling  Multi- funct|ona|

Drilling

\

-

g

2-effective dril

M Icons in the chart section for each product

Threading

=

Ext. threading

Grooving

Indexable drill

Int. threading

Deep hole drill

miling

I;

Ext. grooving Int. grooving Face grooving Parting-off

Tooling system

|

Tooling system

H;

Ext. grooving

s

Face grooving

Milling

@

Shoulder milling

<

T ¥ ¥ ! U
\
Ext. grooving  Ext. grooving  Ext. grooving Forming Int. grooving Int. grooving  Int. grooving and  Int. groovmg Parting-off
and turning (full R) and turning and turning turning (full R) (full R)
(full R)
<_1 -
-
Face grooving Int. face Int. face grooving Face grooving
and turning grooving and turning for shaft
Deep shoulder Shoulder miling  Face milling Slotting Slotting (with Side slotting Side milling Pocketing Ramping
miling (with radius) radius)

Profiling

Drilling

Plunging

Hole enlarging

Holemaking

=S
=

g

V—

Drilling

Small-diameter
drilling

Deep-hole
drilling

Hole chamfering

www.tungaloyamerica.com

Counterboring Hole chamfering  Chamfering

C KITS

Tool kit

Cutting-off

P

Oil hole

Qil hole for high-

pressure




Introduction

B Note in using this catalog:

% This catalog provides the information of Tungaloy’s cutting tools as of September 2017.

% The specifications are subject to change without prior notice for product improvements. Also, the products may
be discontinued in the future due to the development of new products.

% The dimensions of all products are shown in inch (in) and millimeters (mm) where applicable.
% For indexable tools, such as toolholders, cutters, drill bodies, applicable inserts or heads need to be ordered
separately.
M How to find a tool:

% The catalog classifies the cutting tools into 5 lines — TurnLine (turning tools), GrooveLine (grooving tools),
MillLine (milling tools), DrillLine (drilling tools), and ToolLine (tooling systems). The tools in each line are
categorized by the applications.

Product photo Page number

MillLine - High-Feed Milling
—> '
u-)«ns <k

Tool’s feature and specification

28 "'\ . ®
@[S | B[ [

D002 www. m

Example: Contents of the cutters for high-feed milling in MillLine

% Alphanumeric index in User’s Guide helps you search a specific product.

B How to read the list for the standard items:

% Designations for indexable tools - toolholders, cutters, drill bodies, etc.
- Orders are to be received for the tools with the designations in the catalog.
- For the tool with right- and left-hand options, the designation includes **R/L** as shown below.
Ex. 1: Designation: A12-SCLCR/L3-D16

You can order both right- and left-hand tools. A12-SCLCR3-D16 (a right-hand tool) and
A12-SCLCL3-D16 (a left-hand tool) will be available.

Ex. 2: Designation: E10-SCLCR3-D14
You can order only right-hand tools. Please contact us when you need left-hand tools.
% Line-up for inserts and solid tools
Blank : Please contact us regarding the product.

Tungaloy
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CVD - Coated Grade

Coating

o
c
Grade Main Thickness Application Feature 3
composition  /pm 8
T9105 .
PO1-P10  TICN-Al203 16 p K Coodwearresistance ,
- Excellent performance in high-speed cutting
K10 - K20
T9115 - Well-balanced between wear and chipping resistance
P10-P20  TiCN-Al203 16 P K . ; , g
- Suitable for a wide range of turning applications
K15 - K30
T9125 AL - High chipping resistance in light to medium interrupted cutting
P20 - P30 MERFAIEE 16 . - First choice for machining steel
T9135 ) ' ) . .
P30 - P40 TiCN-AI203 16 . - Excellent fracture resistance in heavy interrupted cutting
T6120
P10 - P20 TiCN 6 . M - Good wear resistance in continuous cutting at high speed
M10 - M20
T6130 . . ) ) ) )
Pie-E TN 6 @M DR ot sen oo s
M15 - M30 9
T515 TarNL - Good wear resistance even in high-speed machining
K10 - K20 UIGNFIZOE 16 . - First choice for roughing cast iron
T5105 .y . . . o . . .
TiCN-AI203 16 . High resistance to wear and plastic deformation in continuous cutting at high speed
K05 - K15
T5115 AL - Stable machining in a wide range of applications from continuous to interrupted
K10-K2g TION-AI203 i K cutting
T5125 AN - Strong resistance to sudden fracture
K15 - K30 TICN-A203 16 . - Ideal for heavy interrupted machining
T313V  1ioN-AROs 3 e Good resistance to plastic deformation
- - Designed for threading
T3225 ) - ’
P20-P35 TiCN-A203 10 . M - H|gh chipping anq f_racture resu;tange
- Suitable for machining steel and stainless steel
M20 - M35
T3130 ippi i
P20 -P40  TiCN-AI203 6 . M - Good balance_b_etween wear anq chipping resistance
- Ideal for machining steel and stainless steel
M20 - M40
T1215 AN - Good balance between wear and chipping resistance
K10 - K25 TICN-AI203 10 . - Designed for machining cast iron
T1115 AL - High wear resistance
K10 - K25 MENHAIEOE 1 . - Ideal for machining cast iron

A002 www.tungaloyamerica.com
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PVD - Coated Grade 2
}
O
Coating o
. = o
Grade Main Thickness APplication Feature 3 é
composition  /pm (% E
AH110
POS - P15 ) Bwm - High wear resistance
MOS - M15 (Ti, AN g - Suitable for finishing steel, cast iron, and high-hardened material
K10 - K25 ®s ' ’
S05 - S15
AH120
P15 - P25 . - Good balance between wear and fracture resistance
M15 - M25 (Ti, AN 3 - Suitable for machining steel, stainless steel, cast iron, and super alloys under general
K15 - K30 . cutting conditions
S10- 825
AH130 . - High chipping and fracture resistance
P25-P40  (Ti, AN 3 BEwm . - N , "
M25 - M40 - Designed for machining austenitic stainless steel under general cutting conditions
AH140 " - High fracture resistance
M30 - M45 (Ti, ADN 3 M - Suitable for machining stainless steel
AH170
P20 - P35 (Ti, AN 3 Bwm - High wear resistance
M20 - M35 ? . - Suitable for steel and cast iron drilling
K15 - K30
AH180
P20 - P35 (Ti, ADN 3 Bwm - High wear resistance
M20 - M35 ’ - - Suitable for steel, cast iron and stainless drilling
K15 - K30
AH330 g .
P15 - P30 (Ti, A)N 3 . - Excellent wear resistance
AH630 ’ . - ) )
P15 - P30 (Ti, AN 5 . M - ((ij)t(t)Ig resszt:;ce to wear and fracture in machining stainless steel at low to medium
M15 - M30 9P
AH645
P30 - P40 (Ti, AN 5 . M - High fracture resistance in machining stainless steel
M30 - M40
AH710
P05 - P15 (Ti, AN 3 . . - High wear resistance
K05 - K15 ! H - Ideal for finishing steel, cast iron and high-hardened material
HO5 - H15
AH725
P15 - P,
S - P30 ) . M - Good balance between wear and chipping resistance
bh = LD (uth 0 e - Suitable for machining steel and stainless steel under general cutting conditions
K25 - K30 ®s
S15 - 825
AH7025
P20 - P30 (Ti, ADN 35 . M - Excellent wear resistance and high rigidity
M20 - M30 ! ’ [3 - First choice for grooving of various materials
S15-825
AH_730 (Ti, Al)N 3 . - Well-balanced between wear and fracture resistance
P15 - P30
AH740 ) - . . -,
P25 - 4O (Ti, A)N 3 . - Excellent chipping resistance in machining steel
AH750 ) - High wear resistance
H15 - H30 (T, ADN 3 H - Suitable for hard material machining
AH8005 : - Good balance between wear and fracture resistance
MO1 - M10 (ALTI)N 3.5 M S ) ) . . . -
S01 - 810 - First choice for machining heat-resistant alloys under general cutting conditions
AH8015 Ms
M10 - M20 (ALTIN &3 - Strong resistance to wear and built-up edge
$10 - S20 H
&'1-'_9&50 (Al Ti)N 1.5 S - Strong resistance to wear and built-up edge

Tungaloy A003




PVD - Coated Grade

Coating

o
c
Grade Main Thickness Application Feature 3 E’
composition  /um 2 =
(0] [a]
ézl-(l)??:ﬁg (Ti, AN 5 . H - Good balance between wear and chipping resistance
. - Suitable for machining high-hardened material at high feed
H20 - H30
AH3135 X - High fracture resistance
P30 - P40 (Ti, ADN 4 Bwm i ) ) "
- Ideal for machining steel and stainless steel under general cutting conditions
M30 - M40
AH4035 (Ti, AN 5 M - Good balance for wear and fracture resistance
M30 - M45 : - Suitable for difficult stainless steel machining
AH6030 - High fracture resistance
M25 - M35 (Ti, A)N 5 M S - Ideal for drilling stainless steel and heat-resistant alloys under general cutting
S15 - S30 conditions
/"\,|;|59_0§50 (Ti, AN 5 . . - High wear resistance
K10 - 95 ’ - Designed for drilling steel and cast iron at high speed
SH725 )
P20 - P30 (Ti, AN 2 . M : E)L(lftzlﬁgtfc\:;eri;:;si:i;an:teeel and stainless steel
M20 - M30 9
SH730
P20 - P35 (Ti, ADN - B wm - High wear resistance
M20 - M35 : S - Suitable for machining steel, stainless steel, and difficult-to-cut materials
S05 - S15
GH110
K10-K25  Ti(C, N, O) 3 BN - Good wear resistance
NO5 - N15
GH130
P25 - P40 TiG, N, O) 3 . M - High chipping and fracture resistance
M25 - M40 T . - Suitable for machining steel, stainless steel and cast iron
K25 - K40
GH330
P15 - P30 Ti(C, N, O) 3 . M - Strong resistance to wear and fracture
M15 - M30 T . - Suitable for continuous to medium interrupted cutting
K05 - K30
GH730
P20 - P35 TiC. N, O) 2 Bwm - High wear resistance
M20 - M35 T . - Ideal for turning and grooving at low speed
K20 - K30
J740 . For small . i . . X
TiN 1 lath - Ultra-fine-grain cemented carbide coated with TiN-based compound
- athes
YH170 :
PO-PSS TGN 15 Mg e s criling
M20 - M35 &
YH180 ) .
P20 - P35 Ti(C, N) 5 . M : gij%thaévleei;esstlf:etjgﬁz stainless drillin
M20 - M35 9
JM10 . .
) - High wear resistance
P20 - P35 TiN 1 Bm : , -
M20 - M35 - Suitable for steel and stainless drilling
DS1100 ) Thin - High wear resistance
NO5 - N20 DLC coating layer . - Designed for finishing aluminum
DS1200 X Thin - Good balance between wear and chipping resistance
N10-N25 Decoating o N - Ideal for semi-finishing to finishing of aluminum

A004 www.tungaloyamerica.com




Ceramic .
g
(O]
o
... . Hard- o
Specific T.R.S. L g o
Grade gravity (nHeRs:) (GPa) Application Feature g é
==
- Alumina base
L % 540 09 L - Suitable for continuous cutting of high-hardened materials
LX21 4.24 94.0 0.8 - Alumina base

- Excellent chipping resistance in continuous cutting of cast iron

FX105 3:24 93.0 13 - Suitable for high-speed machining of cast iron

- Silicon nitride base
- Excellent performance in high-speed machining of cast iron

K
. - Silicon nitride base
K

CX710 3.20 92.9 1.1

Cermet

Coating
Grade Main Thickness Application Feature _E’
composition  /pm E
) - High wear resistance
GT9530  TiC, N, 0) & . - - Ideal for finishing with high surface quality
For small
J9530 TiN 1 - Suitable for small-part machining
lathes
- High fracture resistance
FERELL e - Bl oo finishing to medium cutting of steel
- Good resistance to fracture and thermal crack
NS740 Uncoated B . - Ideal for milling operations that require high rigidity
NS520 Uncoated - . - - Good wear resistance
GT720 Ti(C, N, O) 3 . . - Good wear resistance in high speed machining
X407 Uncoated = . - Good wear resistance for finish on dry machining
N308 Uncoated - . - Good wear resistance

Tungaloy A005




CBN (T-CBN)

Grade

BXA20

BXM10

BXM20

BXC50

BX310

BX330

BX360

BX380

BX530

BXC90
(BX90S)

BX910

BX930

BX950

BX850

BX870

BX470

BX480

M714B

Hardness
(Hv)

3300 ~ 3500

2700 ~ 2900

3500 ~ 3700

3500 ~ 3700

2700 ~ 2900

2800 ~ 3000

3200 ~ 3400

3500 ~ 3700

2800 ~ 3000

3900 ~ 4100

2600 ~ 2800

3000 ~ 3200

3900 ~ 4100

3300 ~ 3500

3000 ~ 3200

4100 ~ 4300

4100 ~ 4300

3000 ~ 3200

T.R.S.
(GPa)

1.30 ~ 1.50

0.80 ~ 0.90

1.35 ~ 1.50

115 ~1.30

0.80 ~ 0.90

0.85 ~ 0.95

1.00 ~ 1.10

115 ~1.30

0.85 ~ 0.95

1.80 ~ 1.90

0.80 ~ 0.90

0.95 ~1.20

1.80 ~ 1.90

0.75 ~ 0.85

0.95 ~ 1.20

1.90 ~ 210

1.90 ~ 210

1.00 ~ 1.10

Application

Sintered

metal

Sintered

metal

A006 www.tungaloyamerica.com

Feature

- Excellent performance in machining hardened steel

- Suitable for machining hardened steel with continuous cutting at high speed

- First choice for machining hardened steel in a wide range of applications

- High fracture resistance in continuous to interrupted machining

- Good wear resistance
- Designed for continuous cutting of hardened steel at high speed

- Excellent sharpness
- Designed for finishing hardened steel

- Suitable for general-purpose machining of hardened steel

- High fracture resistance
- Suitable for heavy interrupted cutting of hardened steel

- Suitable for finishing hardened steel with high surface quality

- Suitable for machining cast iron at high speed

- Excellent wear resistance in high-speed machining
- Ideal for machining centrifugally cast iron

-Designed for machining ductile cast iron

- High fracture resistance
- Good performance in high-speed machining

- Suitable for hardened steel ball end milling

- High wear resistance
- Suitable for machining cylinder liners made of cast iron

- Excellent sharpness
- Suitable for machining ferrous sintered metal

- Hardest grade of all T-CBN grades
- Suitable for machining ferrous sintered metal

- High wear resistance and thermostability
- Good performance in high-speed machining of Inconel

(o))
=
>
o
o
S
0]

Drilling




PCD (T-DIA) g
g
O
o
Grain  Hard- TR.S < =
Grades size ness (éP-a)- Application Feature 3 =
(um) (Hv) g =
(] (a)
- Excellent sharpness for high surface quality
DX110 <1 <Y E . - Suitable for finishing non-ferrous metal and nonmetal
DX120 4.5 9000 1.8 . - Suitable for precision machining of non-ferrous metal and nonmetal
- High wear resistance
DX140 125 10000 17 - - Suitable for machining non-ferrous metal and nonmetal
DX160 28 11000 1.6 . - Designed for machining ceramic, cemented carbide, and nonmetal
DX180 45 12000 15 . - High wear resistance

- Designed for ceramic, cemented carbide, and nonmetal

Uncoated Cemented Carbide

(o)) {o)]
... Hard- = ... Hard c
Specific T.R.S. L = o Specific T.R.S. o = (o)}
Grades - ess Application [\= 85 c Grades h ness Application = 8BS c
gravity (HRA) (GPa) pp g = gravity (HRA) (GPa) pp g =
G2 a G2 a
UX30 um
P30 12.6 914 2.3 B m K10-K25  13.9 90.9 85 KN
M30 N10 - N25
TH10 G2
P10 B m K10 - K25 15 90.8 2.7 KN
M10 14.7 92.0 2.4 N10 - N25
K10 an G1F
N1
0 P10-P25 151 92 26 PK
KSO05F ®s K10 - K25
ggg 15.0 93.0 2.9 MD10
NO5 N P10 - P25 15 92.8 3.4 Bwm
M10 - M25
KSISF 44 o5 3.0 N MD20
N15 P20-P35  14.4 91.5 3.9 Bm
M20 - M35
KS20
K20 14.5 90.8 2.8 ®s
N20 . : : N
$20
THO3
P05
M
MO05 13.8 93.8 1.9 P
K05 KN
NO5
F 14.9 93.4 25 PK
EM10
P10 - P25 14 91.5 3.4 PK
K10 - K25

Tungaloy A007
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TurnlLine - Insert

Negative type

Coated grades CVD/PVD, Cermet, Uncoated cemented carbides, Ceramic

Posivite type

Coated grades CVD/PVD, Cermet, Uncoated cemented carbides, Ceramic

CBN/PCD Insert

CBN (T-CBN), PCD (T-DIA)

B002 www.tungaloyamerica.com
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TurnlLine - Symbolization of Inserts

Symbol Shape Nose angle | Figure
H Hexagonal 120° O Symbol Tolerance (inch)
0 Octagonal 135° O (class) | Cutiing point Thickness | Inscribed circle(d)
P Pentagonal 108° O A | 00002 | =0.0001 +0.0001
S Square 90° [] F | =+0.0002 +0.0001 +0.0005
T Triangular 60° 2y C | =0.0005 | =+0.0001 +0.0001
C 80° Symbol | Relief angle H +0.0005 +0.0001 +0.0005
D 55° A 3° E +0.001 +0.001 +0.001
E _ 75° B 5° G +0.001 +0.005 +0.001
= Rhombic = L7 c = +0.002~
J +0.0002 +0.001 +0.005
M 86° D 152 :0'002
v - 35° E 20° K +0.0005 +0.001 +0.005
Y 1Tung_a\nyasﬁ')r§bul) 25° <> F 25° L ' +0.001 +0.001 +0.002~
w Trigon 80° { N G 30° - = +0.005
L Rectangular 90° (] N 0° M +0.003~ +0.005 +0.002~
A e e +0.007 +0.005
L N | #0003~ | Logor | =0.002-
B Parallelogram | 82° 7 0 Others +0.007 ' +0.005
K 55° ] U +0.005~ +0.005 +0.003~
R Round - O | +0.015 +0.01
@ Shape @ Relief angle @ Accuracy
With respect to the nose angles I H |
of rhombic and parallelogram | | ||
shaped inserts, use the smaller (Example) @ @ @ @ ®
nose angles. T N M G 3
| |
| |
@ Chipbreaker and hole ® Size (I.C.)
Symbol] Hole [Shape of hole| She- P e Symbol Dimensions (in)
N Without |C——1 7 Normal Small ;
- - E—— Eotlae Series I.C. Fraction
Sa (1.2) 5 0.156 5/32
F ; E—
iled (1.5) 6 0.187 3/16
: Cylindrical "‘an“g?e” et il (18) 7 0.219 7/32
M hole | _sis S 1 2 8) 0.250 1/4
G = == 25) 0 0.313 516
w Partly cylindrical Without ED mj 3 = 0.375 3/8
hole, 40-60° 5
T counrsnk | 098 [PYT=] Y17 4 . 0.500 1/2
Q | With | party cyindicas Without I 5 - 0.625 5/8
U Couroram | Do | T 6 — 0.750 3/4
B Partly oylinarical | Without | (1T ] 1T 7 7 = 0.875 718
H o | S [EIT] T 8 - 1.000 1
C Partly eylindrical | Without i | (10) = 1.250 1-1/4
hale, 70-80°
J counter sink
X

B004 www.tungaloyamerica.com




ANSI Designation

Detailed accuracy @ Note on insert Negative
Corner angles larger than 55° thickness
Iqscribed [nmbﬁgrggr?mmﬁ?mmal Tolerance of comer point (in) i Thickness of inserl with “ | ::I
circle JKMMN (Class) U (Class) JKMMN (Class) U (Class) chipbreaker grooves is Positive
defined as shown 1o the
0.2
20 | 10002 | £0.003 | 20.003 | 20.005 [H OW O rignt. o] |
0.375 oORrR O
0.600 +0.003 +0.005 +0.005 | +0.008 [P (7
0.625 s [0 Symbol Thickness
o +0.004 | =0.007 | =0.006 | =0.010 |, A Inscribed circle Norma S (in)
: ; Corner point (in ores ES
1.000 £0.005 | =0.010 | 20.007 | z0.015 |E:M £/ wamm) = 2 |o.062] 1/16
] 1.5 8 |0.094|3/32
Corner angles at 55° (M-Class) j E 2 4 0.125| 1/8
Inscribed circle l“smh?glsirﬁ:;gi{ﬁnsmal Tolerance of comer point (in) Shape 25 5 0.156| 5/32
sl +0.002 +0.004 0Ly 3 6 |0.187] 316
0.375 3.5 = 0.219| 7/32
| 0.500 +0.003 +0.006 AN 4 - |o.250| 1/4
" J.e
0.625 +0.004 +0.007 (/ ? 5 - 0.313| 5/16
0.750 6 - 0.375| 3/8
|___]"' Thickness
® Thickness
|
® @ @ @ @
| . | s
@ Corner radius| |® Symbols of major culling edge | e Insert Hole Size Chart
Condition of
i E Symbol cutting 2595 Shape @ and @ Insert Hole Size
B F |sharp edgdl C) Our company’s own symbols LG I Disnioted
Symbol | S showing cutting edge conditions. 1/4 | 0088
BT 001”5 fr For details, refer to page B007. o a/8 . 0150
* ' E Eowmedge D 0 12 ' 0.203
I -
0 |o.004 112.j| ng ® 5/8 0.250
| 0.5 [0.008|1/128 — § 34 | 0312
1 |o.018| 1/64 T thgﬁgegd”gga CP 1 0359
2 |0.031|1/32 11/4 0.346
3  |0.047|3/64 g | Combination 5/32 | 0.087
4 |o.0s2| 116 honing scoe CR 316 : 0.087
- 13/64 0.110
; @ .
S s qZ) 7l3z2 | 0_094—
— £ 14 0.110
N ) 5/16 I
i 3/8 | 0.173
1/2 | 0.217
5/8 | 0.217

Tungaloy B005




TurnLine - Designation system for Insert

@ Conforms to “Indexable Inserts for Cutting Tools - Designation” (JIS B4120-1998, and ISO 1832 / AM1-1998)

Symbol Shape N&Seegfgg)le Figure Symbol Tolerance (mm)
H Hexagonal 120° <:> (c1ass) | Gorner height (m)| Thickness (s) | I. C. dia. (od)
) Octagonal 135 | () A | 0.005 +0.025 +0.025
B Pentagonal | 108° | () P O — F | +0.005 +0.025 +0.013
s Square 90° ] A 30 C +0.013 +0.025 +0.025
T Triangular 60° A B 50 H +0.013 +0.025 +0.013
c 80° c - E +0.025 +0.025 +0.025
D 550 D e G +0.025 +0.13 +0.025
+0.005 ~
E Rhombic 75° D E 20° J +0.005 +0.025 +0.13
F 50° F 25° +0.05 ~
G G'Shape (Tungaloy’s symbol) 70° D G 30° K +0.013 +0.025 +0.13
M 86° N 0° +0.05 ~
; L +0.025 +0.025
Y Rhombic 350 D P 11° +0.13
Y Y-shape (Tungaloy’s symbol) 25° i (o] Others M ig?: ~ +0.13 iO?S ~
+0. .

w Trigon 80° O X Special +0.13

. N +0.08 ~ +0.025 +0.05 ~
L Rectangular 90 [ ] +0.18 £0. 1013
B Parallelogram 82° yavs +0.38 T +0.25
e —— 2 ) )

©® Shape
Notes : With respect to the nose

O Groove and hole ® Cutting edge lengt

angles of rhombic and
parallelogram shaped
inserts, use the smaller
angle respectively.

[Example]

[Example]

18 5l

G
-

10 =

N
cc

" *
Symbol| Hole | Shape of hole b?gz;ﬁér Shape @ Q @ D g pr—— g l. ((n:w. r?’]l)a
N Without |_| \_I [Symbol| Length [Symbol | Length |Symbol | Length [Symbol | Length |Symbol | Length |Symbol | Length |Symbol| Length |Symbol | Length
R |without - | Snde- l—= T3 03 [3.97/ 03 /4.0 06 |6.9]04 4.8 3.97
- 04 [4.76/ 04 |4.8 08 [8.2|05|5.8] 08 8.3 4.76
F bowe | T o e
A O L o o v v 05 |5.56| 05 |5.6| 03 |3.8| 09 |9.6| 06 6.8 5.56
M Cylindrical Si!:jglg- FI TIY 6|6 | — | = | = | = | =| =] =| =] =|=|=|=1|=|-= 6
siae
e hole 15 g o 06 |6.35/ 06 | 6.5 04 |4.3| 11| 1107 |7.8| 11 [11.2 6.35
| sided 07 |7.94/ 08 [8.1/ 05 |5.4| 13 |13.8/ 09 [9.7 7.94
w potyotedres | wivewt |[YT] TUT|  [f08] 8 [= |~ [= |~ [~ | -|=|-|-|-|=|-[-|-] 8
T Coumersk | Sn9e | VT BT 0919525/ 0910525/ 09 9.7/ 06 |6.5[16 [16.5 11 1.6/ 16 |16.6/ 16 19.7/ 9.525
Q | With | perire | v | I TN e B e e B e o o
40° ~ 60° Double- S I S s A A S S i At At M
u Counter sk | sided SONOX 12 [12.7] 12 [12.7[ 12 [12.9/ 08 |8.7[ 22 | 22 [ 15 [15.5| 22 [22.1 12.7
B party oinaca | winout | [Y77] [T 12 151.8(;5 15 [15875 16 |16.1| 10 |10.9| 27 [27.5/ 19 |19.4 151.8675
H ounterank | Sidle- gt Wl Bt Ml et Wl Mt Ml W W
T OO O 19119.05 19 [19.05[ 19 [19.3[13 | 133333 |23 233 19.05
c ho\e,ycio}:Me;side Without O] 2020 = | == =|=|-1=|=/=|=1=1=1=1]-=1 20
J countersink | PO | =] 22 0.2%5| 22 [22.6 38 [38.5] 27 [27.1 22.225
X | - i N 2525 = |- |- |- [=|-[=1-1=1=-[=1=-1=]=125
25 |25.4] 25 [25.4] 25 [25.8 441443131 25.4
31 [31.75 31 [31.75) 32 [32.2 55 | 55 | 38 |38.8 31.75
B232 ] = |- |- - -[=]-1=1-[=1-13

*When MO is included in Designation, the inscribed-circle diameter is metric size.
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ISO Designation

Insert g

@ Detailed accuracy for J,K,L,M,N and U classes Note on insert thickness Negative insert
For inserts with nose corner angles larger than 55° Unit: mm m;i:i:r;:‘jc:::g::;r
. Tolerance on inscribed circle dia. | rojerance on corner height (m) inserts, the thickness (s) wD
Inscribed {ed Insert shapes applied drawn in the outlined insert
circle | K,L,MN (class) U (class) [J,K.LM,N (class)| U (class) shapes on pages XX to XX is Pojitive insert
6.35 defined as “s” (height from U’ﬁ
+0.05 +0.08 +0.08 +0.13 H O WO the bottom face to the cutting
9.525 edge) shown in the figure at
12.7 +0.08 +0.13 +0.13 w02 | © 8 RO right. Symbol | Thickness
P
15.875 +0.1 +0.18 +0.15 027 | g [] Inscribed circle (ad) X1 1.39
19.05 Corner height (m) 01 1.59
25.4 +0.13 +0.25 +0.18 +0.38 T A D T1 1.98(1.79)
31.75 C.EM 02 2.38
30 +0.15 +0.25 +0.2 +0.38 n T2 278
For M-type inserts with nose corner angles of 55° (Shape: D), S 03 3.18
35° (Shape: V), 25° (Shape: Y) Unit: mm Y T3 3.97
'"i‘i:rrciffd Tolerance on irzzggibed circle dia. | Tolerance on corner height (m) | Insert shapes applied 04 4.76
6.35
+0.05 +0.11 v L) 5.56
9.525 06 6.35
12.7 +0.08 +0.15 07 7.94
15.875 09 9.52
+0.1 +0.18
19.05 '
I:I: Thickness
6.35 4016 V — r
9.525 o o YL~ @ Thickness

+0.05
[Example]
6

04
3

Applications Applications

DM | Medium cutting

08 0.8 Honed G HREF | Finishing

Finishing of Aluminium alloys

o Symbol
Condit f
& Symbol Cl?tgnlglggge Shape Symbol Hand 01(TF)| Precision finishing (Basic selection) cB Medium cutting
~ e sh R Right TS |Finishing (Basic selection) | CM | Medium cutting of cast irons
Svmbol] Comer radius re F od a;p L Left TSF |Finishing (Basic selection) | Al | Medium cutting
i mm) 9 TM |Medium cutting (Basic selection) | A | Finishing (Right and left hand)
00 0.03 Honed N | Neutral | [THS|Vsdim o heawy cutiing B | Finishing (Right and left hand)
TRS | Medium to heavy cutting C |Finishing (Right and left hand)
02 0.2 E | rounded
ed ge N TUS | Heavy cutting D |Finishing (Right and left hand)
04 0.4 P
w

Finishing (Angular type)

W.T | chamfered HRM | Finishing to medium cutting |PSF |Finishing (Positive type)

12 1.2 s i
edge HMM| Medium cutting PSS |Foshive redd
16 16 Combinati R SF |Finishing of stainless steels | PS | ashing fo medium cuffing
20 2.0 S ombination SS [Finishing of stainless and mild steels | P[] |Medium cutting (Positive type)
honed edge SM |Medium cutting of stainless steels AL ;m;ﬁm‘{:ﬂé%ﬁgﬁgi“m outting of
24 2.4 S  |Medium cutting of stainless steels RS |Medium cutting (For round inserts)
28 2.8 SH ggg‘igm to heavy cutting of stainless \W[][] Finishing (Angular type)
32 3 2 L SA zgerlvseat-resistmg alloys and stainless HOO Finishing (para"en
- ZF | Finishing and copying 11 |Finishing
Finishing t¢ di i d Small depth of cut and high feed
ZM | oopyng’ © M g AN 61 |Forround inserts) © oo
NS | Finishing and copying S1 |Finishing (For KNMX type)
NM | Siish to medium cutting and 408,410/ For small lathes

AS |Small depth of cut and high feed | JS§ |For small lathes
AM | Small depth of cut and high feed | JRIP |For small lathes
FW | Finishing (Wiper type) JPP |For small lathes
SW (F‘\,g'ii;gﬂg;g)medi“m cutting JSP |For small lathes
AFW | Sl Seni ol ion eed

Small depth of cut and high feed
ASW (Wiper Ky‘;))e Inserts) 9
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TurnlLine - Chipbreaker Guide

Il BASIC CHIPBREAKERS: NEGATIVE INSERTS

Q Chipbreaker System for Turning (Negative Inserts)

0.433
0.394
0.354
0.315 |~
0.276 |~
0.236
0.197 [~
0.157
0.118 [
0.079 [~
0.039

0

Depth of cut: ap (in)

0.004 0.008 0.012 0.016 0.020 0.024 0.028 0.032 0.036 0.040 0.044
Feed: f (ipr)

CVD coated grades Coated cermets / Cermets

1640 1640
T9105

sfm)

1 300

—
W
o
o

980 [

©
©
o

-

T9115 GT9530\

650 [

(o2}
a1
o

\
NS9530 ]

~S}—-T9125

Cutting speed: Vc (sfm)
w
w
o

Cutting speed: Vc (

T9135

0 0.008 0.016 0.024 0.032 0 0.008 0.016 0.024 0.032
Feed: f (ipr) Feed: f (ipr)

m Chipbreaker] _ Appearance _| Features

General purpose chipbreaker used for

The sharp cutting edge and raised e )
projection near corner contribute to medium cutting. .
excellent chip control at very small depths ™ f * ' Unique chipbreaker geometry with sharp

TF of cut and low feeds. edges and large rake angle assures free
Economical M-class tolerance and low cutting action in a wide range of cutting
cost. conditions.

First choice chipbreaker for finishing steels. Double-sided 3-dimensional chipbreaker
The dimple structure decreases the contact with a wide land and broad groove used
TSF

area between the insert surface and chips, TH '\$> for medium to heavy cutting including
resulting in significant reduction of heat lnteg}:‘ptlon and unfavorable surface
occurrence. conditions.

Also performs well in high feed machining.

Excellent chip control in a broad range of
depth of cut.

THS ".“ Strong cutting edge being suitable for
v interrupted and high feed operations.

I STANDARD CUTTING CONDITIONS .
Cutting speed: Vc (sfm)

. . Chip- Depth of cut Feed Low carbon Medium High carbon
ISO Operation  Work condition breaker Grade ap (in) f (ipr) steels, carbon steels, steels,

Alloy steels  Alloy steels Alloy steels

Precision finishing C°m'”u°“g‘°d“9ht TF NS9530  0.002-0.020 0.001-0.006 500 - 820 330 - 820 330 - 660

COn},g'@ggﬂgttg ight TSF GT9530  0.008 - 0.060 0.003 - 0.016 500 - 980 260 - 820 260 - 660

Finishing

Heavy interrupted TSF T9125 0.008 - 0.060 0.003 - 0.016 400 - 820 260 - 660 260 - 500

™ T9105 0.040 - 0.200  0.008 - 0.020 590 - 1150 590 - 1150 590 - 980

Vsl RGNS @ ™ T9115 0.040 - 0.200  0.008 - 0.020 500 - 980 500 - 980 400 - 820

. cutting heavy interrupted ™ T9125  0.040-0.200 0.008 - 0.020 400 - 820 260 - 660 260 - 500

™ T9135 0.040 - 0.200  0.008 - 0.020 160 - 590 160 - 500 160 - 400

TH T9105 0.120-0.240 0.012 - 0.024 590 - 1150 590 - 1150 590 - 980

thgitilgc; CemiiEs @ TH T9115 0.120 - 0.240 0.012 - 0.024 500 - 980 500 - 980 400 - 820

cutting heavy interrupted TH T9125  0.120-0.240 0.012 - 0.024 400 - 820 260 - 660 260 - 500

TH T9135 0.120 - 0.240 0.012 - 0.024 160 - 590 160 - 500 160 - 400

Low carbon steels, Alloy steels: 1018, 1020, etc. Medium carbon steels, Alloy steels: 1045, 4140, etc. High carbon steels, Alloy steels: 8620, etc.
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TurnlLine - Selection System

I SELECTION SYSTEM: NEGATIVE INSERTS

. Steel

Continuous Light interrupted Heavy interrupted

Basic NG
o_ GT9530
£¢
£c
£8 01
s W
£ S GT9530
‘@l '
EFs TF
a— | NS9530 NS9530
Basi Basi Basi
: TSE TSE
© 7% % %,
o AN PN, ¢ -
g . - -
£3 TSF TSF TSF
o
: ZF
& GT9530 GTosso | | GT9530 T9125
_ Basic ™ Basic oM
= Fracture T9135 Fracture T9135
25 ~ ~ ~
E A d . d . d b
3% v@ ™ v@ ™ v@
£Q T9105 T9115
20
x= ™ ™ ™
S - ZM
=5 | To115 19115 T9125 T9135
E ? sl Fracture TH sl Fracture Tus
£5 T9135 T9135
oM
(aV} ] -
;‘d P N P N
24 T9105 v! To115 ve
o
ES . ™ TH TH
2§ Tolis To115 T9125 T9135
s
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TurnlLine - Chipbreaker Guide

Il BASIC CHIPBREAKERS: NEGATIVE INSERTS
M

Chipbreaker System for Turning

0.276

0.236
5
5 0.197
©
£ 0.157
(&)
5 0.118
S
® 0.079
a :
01030 [ e— I R ...........................
0 H N N N N H
0.004 0.008 0.012 0.016 0.020 0.024 0.028
Feed: f (ipr)
Austenitic stainless steel Ferritic / martensite stainless steel Precipitation hardened stainless steel
980 980 980
'|F612+ —L\ 6130
= T6130 = T6120 =
820 | 820 | AHIG30| 820
£ l AH630 £ i "| £
L 650 L 650 * L 650 T6120
-g k -8 8 | TA120
2 500 ® 500 & 500 5 T6130
Q Q Qo |
7] 2] 7]
2 330 . 2 330 2 330 [— — =
3 160 | = 160 3 160 ' |
O ! o s &) I
AH645 AHT“E’ AH630
0 0 0
Light cutting <= Heavy cutting Light cutting <= Heavy cutting Light cutting <= Heavy cutting
Light interrupted <= Heavy interrupted Light interrupted <= Heavy interrupted Light interrupted <e= Heavy interrupted

ohipbreaker] _Appearance | Features ______Jcnipbreaker] _Appearance | Features

Exellent chip control when finish

Applicable to a wide range of

A cutting. o W cutting condition with sharp edge.
SF | 'Q' Outstanding chip control when high SM . ? Recommended chipbreaker for
e ¥ feed turning at small depth of cut. stainless steel turning.
Suitable for roughing operations
C > and interrupted machining with
SH [N tough cutting edges.

=

I STANDARD CUTTING CONDITIONS

. . : Depth of cut Feed Cutting speed

ISO Operation Work condition Chipbreaker Grade ap (in)  (ipr) ?s
Continuous SF T6120 0.020 - 0.098 0.003 - 0.018 460 - 790
Finishing Continuous to light interrupted SF T6130 0.020 - 0.098 0.003 - 0.018 330 - 660
Heavy interrupted SF AHB30 0.020 - 0.098 0.003 - 0.018 300 - 620
Continuous SM T6120 0.040 - 0.160 0.008 - 0.020 460 - 790
Continuous to light interrupted SM T6130 0.040 - 0.160 0.008 - 0.020 330 - 660

M Medium cutting
Light interrupted SM AH630 0.040 - 0.160 0.008 - 0.020 300 - 620
Heavy interrupted SM AH645 0.040 - 0.160 0.008 - 0.020 230 - 500
Continuous to light interrupted SH T6130 0.080 - 0.240 0.012 - 0.024 330 - 660
h""e"'“m Lo Light interrupted SH AHB30 0.080-0.240  0.012-0.024 300 - 620
eavy cutting

Heavy interrupted SH AH645 0.080 - 0.240 0.012 - 0.024 230 - 500

Stainless steels: 304SS, 316SS, etc.
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TurnlLine - Selection System

I SELECTION SYSTEM: NEGATIVE INSERTS

IM Stainless Steel

Light interrupted Heavy interrupted

Basic Basic
— SF ﬁ SF SF
< T6130 s’ | AH630 S | AH645
8 f&ﬂ .
o — e [ T
£° et N SF Wi SF
£2 ¥ T6120 T6130
£y
LS SF SF
v T6130 AHG630
S
Basi Basic
= s Fracture SM I Fracture SH
< AH645 AH645
O N~
E©
b= T
3© Wear SM Wear SM
B D 16120 e T6130 6
38
TS . SM SM
2 I SR AH630 AH645
- s : sH
_E (% Fracture AH 6 3 0 racture AH 6 4 5
=1
oM
N
o SH SH SH
Q. T6120 T6130 AH630
~
2o
g . SH
3 ('é iy ngo AH645
[T ]
s
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TurnlLine - Chipbreaker Guide

Il BASIC CHIPBREAKERS: NEGATIVE INSERTS

() CastIron

Chipbreaker System for Turning (Negative Inserts)

0.276

0.236

=
= 0.197
©
£0.157
(&)

5 0.118
e

& 0.079
[a)
0.039

0

0.008 0.012 0.016

Feed: f (ipr)

Grey cast irons Ductile cast irons High speed cutting: for grey cast irons

2300 1970

—_

1970|---

I
o
N
o

1640

1640

1300

- T5105

—-T515, T5115

~.
..,
.~
~d

1300} 3300

©
(o5}
o

980}

2}
[9)]
o

650l | T5125 1640/

[
(]
[=]

Cutting speed: Vc (sfm)
Cutting speed: Vc (sfm
Cutting speed: Vc (sfm)

330 f
T5115

0.016

0.008 0.016 0.024 0.032
Feed: f (ipr)

0 0.008 0.024 0.032 0 0.008 0.016 0.024

Feed: f (ipr)

0.032 0

Feed: f (ipr)

Chip-
breaker

Chip-

Broakar Features

Appearance Features

| Appearance |

I STANDARD CUTTING CONDITIONS

ISO

Operation Work condition b(ri:alﬁ-e r Grade
. Continuous Without BX930
H'gztfi'ized Light interrupted ~~ Without ~ BX950
Continuous Without BXC90
Continuous CF T515
Finishing Light interrupted CF T515
Continuous CM T515
. Continuous AR T515
'\é'sﬂ:‘;g“ Light interrupted cM 515
Continuous CH T515
Continuous CH T515
Qﬁﬁ‘% Light interrupted CH 515
Continuous CH T515

Grey cast irons: Class 25, etc. Ductile cast irons: 65-45-12, etc.

B012 www.tungaloyamerica.com

Depth of cut
ap (in)

0.002 - 0.020
0.002 - 0.020
0.003 - 0.118
0.039 - 0.197
0.039 - 0.197
0.039 - 0.197
0.039 - 0.197
0.039 - 0.197
0.118 - 0.236
0.039 - 0.197
0.039 - 0.197
0.118 - 0.236

T-CBN inserts. First choice chipbreaker for cast iron.
No i s ani An all around chipbreaker, which is applicable
chip- Pferfor{‘r_ls well in high speed finishing CM for a wide range of cutting conditions from
breaker of cast iron. continuous to interrupted machining with the
(T-CBN) positive land and wide chip pocket
Low cutting force chipbreaker for cast iron. S:S'tpﬁ,roe: ker with reinforced cutting-edge for
C‘r’]f“ﬁ'”ef W'thba? af((.:_ﬁhaQ%?d clfncavle and Utilizing the land support and negative land
CF a high rake (substantially rake angle), design, features stable insert seating and
allows drastically reducing cutting forces high cutting edge strength even in heavy
and suppressing the deformation of thin cutting
walled components and burr occurrence. :
Highly reliable chipbreaker for medium cutting
under a wide range of conditions from continuous
All-round to interrupted cutting.

Feed

f (ipr)
0.002 - 0.008
0.002 - 0.012
0.002 - 0.016
0.004 - 0.020
0.004 - 0.020
0.004 - 0.020
0.004 - 0.020
0.004 - 0.020
0.008 - 0.024
0.004 - 0.020
0.004 - 0.020
0.008 - 0.024

Cutting speed: Vc (sfm)
Grey castirons  Ductile cast irons

984 - 3937 328 - 1640
984 - 3281 328 - 984
984 - 3281 328 - 984
150 - 2297 459 - 1214
150 - 2297 459 - 1214
150 - 2297 459 - 1214
150 - 2297 459 - 1214
150 - 2297 459 - 1214
150 - 2297 459 - 1214
150 - 2297 459 - 1214
150 - 2297 459 - 1214
150 - 2297 459 - 1214




TurnlLine -

Selection System

I SELECTION SYSTEM: NEGATIVE INSERTS

Finishing
0.020 ~ 0.079in ]

[@p=

0.039 ~ 0.197 in]

Medium cutting

[a@p

0.118 ~ 0.236 in ]

Medium to heavy cutting
[ap

Continuous

Basic

All-round
T515

Basic

All-round
T515

%

Basic

All-round
T515

%

Burr
occurrence

Wear

Burr
occurrence

Wear

Burr
occurrence

All-round
T5105

CF
T5105

All-round
T5105

CF
T5105

All-round
T5105

CF
T5105

Light interrupted

Basic

All-round
T515

Basic

4

All-round
T515

Basic

4

All-round
T515

Fracture

Burr
occurrence;

Wear

Fracture
Burr
occurrence,

:

Wear

Fracture
Burr
occurrence,

:
“

All-round
T5105

CH
T515

CF
T5115

All-round
T5105

CH
T515

CF
T5115

All-round
T5105

CH
T515

CF
T5115

Heavy interrupted

Basic

T515

Basic

CH
T515

Basic

CH
T515

Fracture

Burr
occurrence,

Wear

Fracture

Burr
occurrence

Wear

Fracture
Burr
oceurrence,

:

CH
T5105

CH
T5125

All-round
T515

CH
T5105

CH
T5125

All-round
T515

CH
T5105

CH
T5125

All-round
T515
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TurnlLine - Chipbreaker Guide

Il BASIC CHIPBREAKERS: NEGATIVE INSERTS

Chipbreaker System for Turning (Negative Inserts)

0.276
0.236
=
5 0.197
©
£ 0.157
o
50.118
=
©0.079
a
0.039
0 ] ] :
0.004 0.008 0.012 . 0.016 0.020 0.024 0.028
Feed: f (ipr)
Aluminum alloys (Si < 12%) Aluminum alloys (Si = 12%) Copper alloys
9840 3300 6560
E 8200 € =
:@ @ 2630 :‘7’/
L 6560} L L
g ~DX140 8 1970 |1 I 8
4920 |- — .
2 Q oo *\-DX140
2 ® 1300 |- 2
2 3300 2 = +[DX120 —KSOSF
3 1640 . ERED \i 3 60 TH10 ] 3
DX120 | 3 3
0 0.008 0.016 0.024 0.032 0 0.008 0.016 0.024 0.032 0 0.008 0.016 0.024 0.032
Feed: f (ipr) Feed: f (ipn) Feed: f (ipr)
b‘,;*;jﬁ;, l Appearance | Features b?e'zﬁ;r | Appearance | Features
No Performs well in high speed With The wide chipbreaker width

chip- finishing of non-ferrous materials. chip- contributes to excellent chip

breaker - . Dreaier .;,5 control.
(T-DIA) g (T-DIA) >

Excels in sharpness of cutting
edges and effectively used for
machining non-ferrous metals
such as aluminum alloys and
copper alloys.

I STANDARD CUTTING CONDITIONS
Cutting speed: Vc (sfm)

. Work Chip- Depth of cut Feed Aluminum alloys Aluminum alloys Copper
ISO  Operation ., jition breaker  G39e "0 n) f (ipr) (Si < 12%) (Si > 12%) alloys
brecici Continuous With DX120  0.002 - 0.040 0.002-0.006 1640 - 8200 1310 - 2630 1640 - 4920
recision
finishing Light )
intermipted Without DX140  0.002 - 0.040 0.002 - 0.008 980 - 8200 = 1640 - 4920
Continuous Without DX140  0.002 - 0.040 0.002-0.006 1640 - 8200 1310 - 2630 1640 - 4920
Finishing  Light interrupted Without DX140  0.002 - 0.040 0.002 - 0.006 980 - 5900 1310 - 1970 1310 - 3940
. ARy P TH10  0.020-0.160 0.008 - 0.020 330 - 1640 330 - 660 330 - 660
interrupted . . : .
Continuous P TH10  0.020-0.160 0.008 - 0.020 330 - 3280 330 - 980 330 - 980
Medium . .
cutting Light interrupted P TH10  0.020-0.160 0.008 - 0.020 330 - 2630 330 - 660 330 - 660
Heavy interrupted P TH10  0.020-0.160 0.008 - 0.020 330 - 1640 330 - 660 330 - 660
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TurnlLine - Selection System

I SELECTION SYSTEM: NEGATIVE INSERTS

. Non-ferrous Metal

Light interrupted Heavy interrupted

Basic @ With akor 700
o DX120
.E c
£c _
Qo - P,
EQ T-DIA T-DIA
o \) DX140 w DX160
=l -
g I,L_ chipvl:\)lllfg:aker T-DIA
=3 | DX120 DX140
—_ m@ \é\ﬁitgbreaker T-DIA Sl Fracture P
= DX120 TH10
(o)}
N~
o3 - -
=@ T-DIA T-DIA
fo v & | oxiso w DX160
29
L3 | T-DIA T-DIA
" | DX140 DX140 TH10
©
C
2%
B ._ __
50 T-DIA T-DIA
= DX140 DX140
33
He
= TH10 TH10 TH10
©
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TurnlLine - Chipbreaker Guide

Il BASIC CHIPBREAKERS: NEGATIVE INSERTS

Superalloys and titani

. Chipbreaker System for Turning (Negative Inserts)

0.276 : : :
§ § AH8015 §
0.236 [ g HRF Alsoos AH8005 prrm [
= : : :
0197 [ e e e e --------- e e
© :
£ 0157 [ ARN .
o
5 0.118 [+ BX48O-----
<
a
o 0.079 |-
a
0.039 |-+ ; :
0 H H i i
0.004 0.008 0.012 0.016 0.020 0.024 0.028
Feed: f (ipr)
Titanium alloys Ni-base alloys
1300 1300
E E
B 980 B 980
L L
o] o]
$ 650 3 650]
% —~BX950 UD.) —1-BX950
o BX480 o M714q
£ 330 £ as0l 1
g AH8005 g AH8005
AH8015 AH8015
0 0.0b8 0.616 0.024 0.032 0 0.(508 0.616 0.024 0.032
Feed: f (ipr) Feed: f (ipr)
reaker| Appearance | Features Chipbreaker| Appearance Features
Suitable for finishing operation of T-CBN inserts.
superalloys. Special protrusion provides N_O Performs well in finishing of heat-resistant
HRF excellent chip control in lower depth of chip- or titanium alloys.
cut. breaker
(T-CBN)
The 1st recommended chipbreaker for
supperalloy turning. Optimized geometry
provides stable chip control in various
HRM depth of cut.

I STANDARD CUTTING CONDITIONS

. - ip- Cutting speed: Vc (sfm
ISO Operation Work condition Chip Grade Depth ?f cut Fged — 9 5P . ( )
breaker ap (in) f (ipr) Titanium alloys Ni-base alloys
i Without BX950 0.004 - 0.020 0.002 - 0.008 330 - 660 230 - 980
. Continuous .
Precision Without M714B 0.004 - 0.020 0.002 - 0.008 - 230 - 1310
finishing
Light interrupted Without BX480 0.004 - 0.020 0.002 - 0.008 330 - 660 -
Continuous HRF AH8005 0.020 - 0.060 0.002 - 0.010 66 - 330 66 - 330
. Finishing Light interrupted HRF AHB8015 0.020 - 0.060 0.002 - 0.010 66 - 260 66 - 160
Heavy interrupted HRF AH8015 0.020 - 0.060 0.002 - 0.010 33 - 200 33-130
Continuous HRM AH8005 0.020 - 0.160 0.004 - 0.016 66 - 330 66 - 330
Finishing to Light interrupted HRM AHB8015 0.020 - 0.160 0.004 - 0.016 66 - 260 66 - 160
medium cutting
Heavy interrupted HRM AH8015 0.020 - 0.160 0.004 - 0.016 33 - 200 33 - 130

Ni-base alloys: INCONEL718, etc.
Titanium alloys: Ti-6Al-4V, etc
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TurnlLine - Selection System

I SELECTION SYSTEM: NEGATIVE INSERTS

. Superalloys and titanium

Continuous Light interrupted Heavy interrupted

Basic . No chipbreaker|
o TH10
£c
< .
c© .
o
21 | T-CBN T-CBN
£ S | BX950 BX950
Basic Basic

— m ﬂ HRM ﬂ HRM

-g All:llsR(l):OS Fracture AH8015 Fracture AH8015

2 N T ;
. ; - <@ ' )
s <8 R 2 HRF - HRF
2 ' WY | AH8005 ' AH8005
£8
i S HRF

n AH8015

]

Basic Basic

— ﬂ SM ﬂ SM

= Fracture Fracture
o AH630 AH630
s @) - e
50 HRM e HRM s HRF
‘é’ C', AH8005 AH8005 AH8005
sAN
53 == [ HRF HRM HRM
s g- control AH8015 AH8015 AH8015

)
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TurnlLine - Chipbreaker Guide

Il BASIC CHIPBREAKERS: NEGATIVE INSERTS

() Hard Materials

Chipbreaker System for Turning (Negative Inserts)

0.276
0.236
E
= 0.197
(]
*g' 0.157 E
5 0.118 .BXM10....BX310
£ < BXM20 BX330
® 0.079
a
0.039 !
I I H H H H H
0
0.004 0.008 0.012 0.016 0.020 0.024 0.028
Feed: f (ipr)
Coated T-CBN T-CBN
Coated T-CBN T-CBN
:_E\ 980 :é 980 \
@ (2
T 650 T 650
(0] (0]
(0] (0]
Q Q
%) %)
2 2 BX360 |BX380
= 3304 £ 330
=] =}
O (@) BX330
Continuous Light Medium Heavy Continuous Light Medium Heavy
interrupted interrupted interrupted interrupted interrupted interrupted
— — — — —_—

Chipbreakerl Appearance l Features Chipbreakerl Appearance | Features
No Performs well in finishing of When used in removing a
chip- hardened steel.

P | carburized layer, excels in chip
breaker | | .ﬁ@ HF L’ o | control at small depth of cut.

When used in removing a

- d . | carburized layer, excels in chip
HM < Q ! | control at large depth of cut.

I STANDARD CUTTING CONDITIONS

. Work . Depth of cut Feed Cutting speed
ISO Operation condition Chipbreaker Grade ap (in) f (ipr) Ve (sfm)
L Continuous to . BXM10
Precision finishing light interrupted Without BXA20 0.002 - 0.008 0.001 - 0.007 500 - 1150
Finishin (iR Without 3%8 0.002-0.020  0.002 - 0.010 230 - 720
9 heavy interrupted BXA20 ’ : : ’
. Continuous HF BXM20 0.008 - 0.030 0.002 - 0.008 230 - 660
Removing of
carburized layer
v Continuous HM BB))(('\/_/\IZZS 0.020 - 0.040 0.002 - 0.008 230 - 660

Hardened steels, Pre-hardened steels: D2, H13, etc.
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I SELECTION SYSTEM: NEGATIVE INSERTS

. Hard Materials

Light interrupted Heavy interrupted
Basic H
Fracture BXM20

ml—|

£ c

G - o

€9 | Qg |

S | N N

o

S T-CBN T-CBN ‘

o o For high T-CBN

2% | BXM10 BXA20 &#”| BXxmio

Basic -H Basic -H

_ Fracture BXM20 Fracture BXMZO
£

28 %. =g %@.

Bc | . i

23

! | T-CBN T-CBN | [ T-CBN T-CBN
S | BXM10 BXA20 |§#3”| Bxm10 BXM20
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Il BASIC CHIPBREAKERS: POSITIVE INSERTS

Q Chipbreaker System for Turning (Positive Inserts)

0.276 GT9530

0.236
= GT9530
< 0.197 NS .GT9530
o N89530 e
B R L R s Yt
(8]
"'6 0.118 b e e
E
& 0.079
[a)

ane
____________________________ o

PSS t9125

0.039

0 i
0.004 0.008 0.012 0.016 0.028
Feed: f (ipr)
CVD / PVD coated grades Coated cermets / Cermets
980 1640
— . e1—To115 —
£ £ 1300
@ \ &
L 650 \ L
ge! 5 980 GT9530
: g | N
T9125 5\
o - -|— NS9530
g) 330(-- E’ '
- -
5 o——AH725 5 330
O (®)
0 0.008 0.016 0.024 0.032 0 0.008 0.016 0.024 0.032
Feed: f (ipr) Feed: f (ipr)
Chipbreaker | Appearance | Features Chipbreaker| Appearance | Features
A The sharp cutting edge and raised 3-dimensional chipbreaker designed to
projection near corner contribute to I%"’\‘I‘v’ %3@?%'?8:&";2 ﬁr?iggﬂgcﬁc?ﬁ,emd% rind
01 . excellent chip control at very small depth PS cutting. Low cost, M-class positive insert
=5 ) of cut and low feed. used for high efficiency boring in a wide
S range of applications.
Developed chipbreaker for finishing at low i Developed chipbreaker for medium
cutting depths. Optimal chip control due . CL_Jtting. E>l<c_:ellent_ chip control due to
PSF to pre-positioned chipbreaker element. PM N = wide, positive chip flow zone.
_——
3-dimensional chipbreaker designed to
have excellent chip control capability and
PSS low cutting force in finishing to medium
cuttln?. Low cost, M-class positive insert
used for high efficiency boring in a wide
range of applications.

I STANDARD CUTTING CONDITIONS
Cutting speed: Vc (sfm)

1ISO Operation Work condition b?ehe:zt;r Grade Dezt;n (io':)cut ;:(elg:; '-°‘g’tgg|"s|?°“ “g%%i‘;'i‘;ég"" Higsl}é:;;l’aon
Alloy steels  Alloy steels Alloy steels

preceen Continuous 01 NS9530  0.002 - 0.020 0.001 - 0.006 500 - 820 260 - 720 260 - 590

finishing Light interrupted 01 NS9530  0.002 - 0.020 0.001 - 0.006 500 - 820 260 - 720 260 - 590

Continuous PSS NS9530  0.004 - 0.020 0.002 - 0.012 500 - 820 260 - 720 260 - 590

Finishing Light interrupted PSS NS9530  0.004 - 0.020 0.002 - 0.012 500 - 820 260 - 720 260 - 590

Heavy interrupted PSS NS9530  0.004 - 0.020 0.002 - 0.012 500 - 820 260 - 720 260 - 590

o . Continuous PS NS9530  0.012-0.079 0.003 - 0.012 500 - 820 260 - 720 260 - 590

. F'”'s';[:‘t%;g light | ;ont interrupted PS NS9530  0.012-0.079 0.003-0.012 500 - 820 260 - 720 260 - 590

Heavy interrupted PS NS9530  0.012-0.079 0.003 - 0.012 500 - 820 260 - 720 260 - 590

Finishing to CemiliEys @ PS T9115 0.020 - 0.098 0.003 - 0.012 500 - 980 330 - 660 260 - 590

Medium cutting Heavy interrupted PS T9125 0.020 - 0.098 0.003 - 0.012 400 - 820 260 - 590 260 - 400

: : CemiliEus @ PM T9115 0.040 - 0.120  0.006 - 0.012 500 - 980 330 - 660 260 - 590

Wizalum Guiiing, Heavy interrupted - _ _ - _
vy p PM T9125 0.040 - 0.120  0.006 - 0.012 400 - 820 260 - 590 260 - 400

Low carbon steels, Alloy steels: 1018, 1020, etc. Medium carbon steels, Alloy steels: 1045, 4140, etc. Hi carbon steels, Alloy steels: 8620, etc.
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Selection System

Il SELECTION SYSTEM: POSITIVE INSERTS

Precision finishing
[@p=~0.020in]

Finishing
0.004 ~ 0.020in]

[@p=

0.020 ~ 0.098 in]

Finishing to Medium cutting
[ap

Medium cutting
0.039 ~ 0.118in]

[@p=

Light interrupted Heavy interrupted

Basic

a

PSS
NS9530

Basic

4

Chip
control

Basic

PS
T9115

Fracture

l»

v
=

T9115

ve)
)
@
5}

Wear

PSS
GT9530

PS
NS9530

PSF
NS9530

PS
T9125

PS
NS9530

PM
NS9530

Basic
Fracture

PSF
NS9530

Chip
control

Basic
Fracture

PS
T9115
Ill@ﬁ!ll‘li'}
Fracture
(Al

PSS
GT9530

PS
NS9530

PSF
NS9530

PS
T9125

PS
NS9530

PM
T9125

a

PSS
NS9530

o

T9125

| Basic

N _R
it am 2NN
L ——

PM
T9125

e

Wear

4

Chip
control

Basic
Fracture

PSS
GT9530

PS
NS9530

PSF
NS9530

PM
T9125
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Il BASIC CHIPBREAKERS: POSITIVE INSERTS
M

Chipbreaker System for Turning (Positive Inserts)

0.276

0.236
=
=0.197
©
£ 0.157
[3}
50.118
=
3 0.079
[a)
0.039
0 L :
0.004 0.008 0.012 0.016 0.020 0.024 0.028
Feed: f (ipr)
CVD coated grades PVD coated grades
820 820 g
. T6|120 _ AH630
g 650 | g S % 650 |~ N GH330
§ 500 [ § 500 | ==\ T
e} e}
D D
2 3
o 330 |t s » 330 [of e
> . >
= = LY
5 160 T6‘||30 g 160 -T : : 1
AH725 . A’ﬂs“s
0 0.008 0.016 0.024 0.032 0 0.008 0.016 0.024 0.032
Feed: f (ipr) Feed: f (ipr)
Chmbwakm1 Appearance | Features CMpbmaka1 Appearance | Features
Designed to control the direction of chip 3-dimensional chipbreaker designed to
flow and used for precision finish boring. have excellent chip control capability and
Provides excellent chip evacuation which low cutting force in finishing to medium
WDD is important to attain a highly accurate PSS cutting. Low cost, M-class positive insert
-_— bore. used for high efficiency boring in a wide
range of applications.
Developed chipbreaker for finishing at low 3-dimensional chipbreaker designed to
cutting depths. Optimal chip control due have excellent chip control capability and
PSF to pre-positioned chipbreaker element. PS low cutting force in finishing to medium
cutting. Low cost, M-class positive insert
used for high efficiency boring in a wide
range of applications.
Developed chipbreaker for medium
cutting. Excellent chip control due to
PM wide, positive chip flow zone.
I STANDARD CUTTING CONDITIONS
. s . Depth of cut Feed Cutting speed
ISO Operation Work condition Chipbreaker Grade ap (in) f (ipr) Ve (sfm)
Precision finishing Continuous woo GH330 0.002 - 0.079 0.001 - 0.008 330 - 500
Continuous PSF AHT725 0.004 - 0.020 0.002 - 0.012 160 - 500
Finishing Light interrupted PSF AH725 0.004 - 0.020 0.002 - 0.012 160 - 500
Heavy interrupted PSF AH725 0.004 - 0.020 0.002 - 0.012 160 - 400
o Continuous PSS AHB30 0.012 - 0.079 0.003 - 0.012 300 - 620
I'Tg;\'tsgft%;g Light interrupted PSS AHB30 0.012-0.079  0.003 - 0.012 300 - 620
M Heavy interrupted PSS AHB30 0.012 - 0.079 0.003 - 0.012 300 - 620
o Continuous PS T6130 0.020 - 0.098 0.003 - 0.012 330 - 660
Rinishing)io Light interrupted PS AH630 0.020-0.098  0.003-0.012 300 - 620
medium cutting
Heavy interrupted PS AHB30 0.020 - 0.098 0.003 - 0.012 300 - 620
Continuous PM T6130 0.040 - 0.120* 0.006 - 0.012 330 - 660
Medium cutting Light interrupted PM AHB30 0.040 - 0.120* 0.006 - 0.012 300 - 620
Heavy interrupted PM AHB30 0.040 - 0.120* 0.006 - 0.012 300 - 620

* For CCMT0602 and DCMTO0702 type inserts, ap = 0.020 - 0.098
Stainless steels: 304SS, 316SS, etc.
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Il SELECTION SYSTEM: POSITIVE INSERTS

M sStainless Steel

Light interrupted

ml—|

£c

[ Ne]

IE Ol — —

» |l

EE: W W
a— | GH330 GH330

— PSS Basic PSS Basic PSS

g T6130 Fracture AH630 Fracture AH630
25
[=
Eo Te130
£5
“c | PSF PSF PSF

& AH725 AH725 AH725
()]
£ Basic
£— PS PM PM
g c% T61 30 Fracture AH645 Fracture AH645
E3
5o PS PS
2 T6130 T6130
29O
o7 PSS PS
£& AH630 AH630
25
&

— Basic PM Basic PM
= 68 | AH645 4’ | AH645
c—
= & Aom A
[SI] Wear
£z | Ga— & | 6130
g | PM PM P
= o | AH6130 AH630 AH630

S,
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TurnlLine - Chipbreaker Guide

Il BASIC CHIPBREAKERS: POSITIVE INSERTS

(] CastIron

Chipbreaker System for Turning (Positive Inserts)

0.157

0.118

0.079

Depth of cut: ap (in)

o
o
@
©

0 H H H
0.004 0.008 0.012 0.016 0.020 0.024 0.028
Feed: f (ipr)
Grey cast irons Ductile cast irons
1970
— — BX930 =
£ £ 1640
D 3300 B {BX930
£ L 1300} ‘
§ BX950 § o80-
@ 1640} &
o o 650
£ 1515, T5115 £ »1-T5115, T515
3 3 330
0 0.008 0.016 0.024 0.032 0 0.008 0076 0024 0032
Feed: f (ipr) Feed: f (ipr)
Chipbreaker| Appearance | Features Chipbreakerl Appearance Features
Performs well in high speed All-around chipbreaker for
cEi"_ finishing of cast iron. general purpose cutting,
breaker CcM provides low cutting forces
(T-CBN) and excellent performance in
finishing to medium cutting.
Can cover a wide range of
No applications from finishing to
chip- . roughing of cast irons.

breaker | (.= | Excelsin cutting edge strength.

I STANDARD CUTTING CONDITIONS

. o Chip- Depth of cut Feed Cutting speed: Vc (sfm)
ISO Operation Work condition Grade ; -
P breaker ap (in) f (ipr) Grey castirons  Ductile cast irons
Continuous Without ~ BX930  0.002-0.020  0.002 - 0.008 980 - 3940 330 - 1640
';ﬁ:ﬁ':; Without ~ BX950  0.002-0.020  0.002 - 0.008 980 - 2630 330 - 980
Light interrupted
. Without ~ BX470  0.002-0.020  0.002 - 0.008 980 - 2630 330 - 980
Continuous cM 515 0.002-0.079  0.002 - 0.012 500 - 2300 500 - 980
Finishing
Heavy interrupted cM 515 0.002-0.079  0.002 - 0.012 330 - 660 330 - 660
"gjtdt:ﬁg" Light interrupted cM 515 0.002-0.079  0.002 - 0.012 330 - 980 330 - 820

Grey cast irons: Class 25, etc.
Ductile cast irons: 65-45-12, etc.
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Il SELECTION SYSTEM: POSITIVE INSERTS

. Cast Iron

//
Light interrupted Heavy interrupted

g
s A N N
= O T-CBN

B BX930

=

22

2° | CM CM CM
£2 | T515 T515 T515
83

c
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Il BASIC CHIPBREAKERS: POSITIVE INSERTS

Chipbreaker System for Turning (Positive Inserts)

0.276 : : : : : :
0.236 - \. "1?))(1'40“' [ L .
= : Ngﬂ : : : : :
:,0197 ........................... - - ............................ .. ...........................
= T-DIA :
i:;; 0.157 [
S 0.118 [ R o
=
o
) 7 ..........................
g 007 AL
0.039 feereeeeeees l ...........................
0 I [ : : g
0.004 0.008 0.012 0.016 0.020 0.024 0.028
Feed: f (ipr)
Aluminum alloys (Si < 12%) Aluminum alloys (Si = 12%) Copper alloys
9840 3300 6560
E 8200 £ 2630 E
@D @ @
Q 6560 Q Q
S S S
L. »—\——DX14O . 1970f- L.
O O O
8 4920} 8 o—— DX140 g 3300 |- DX140
oA
@ 2 1300}~ a \—-DX14
£ 3800 DG 2 e o[-DX120 —KSO5F
3 1640 KSO5F 3 650 KSO5F ] 3 4\|
DX120 ] ] ]
0 0.008 0.016 0.024 0.032 0 0.008 0.016 0.024 0.032 0 0.008 0.016 0.024 0.032
Feed: f (ipr) Feed: f (ipr) Feed: f (ipr)
Chipbreaker | Appearance Features Chipbreakerl Appearance | Features
Performs well in high speed . The wide chipbreaker width
No finishing of non-ferrous materials. With contributes to excellent chip

chip- . chip- .
breaker \ ’ breaker w control.
(T-DIA) (T-DIA)

Extremely sharp cutting edge.

Polished surface. Excellent chip
. forming at high cutting feeds. Low
power consumption.

AL

Il STANDARD CUTTING CONDITIONS .
Cutting speed: Vc (sfm)

S0 Oprsin MO S gy Dl fuxd  Aumtumalon Aumnmglon  Coppe
brocision Continuous With DX120  0.002-0.040 0.002-0.006 1640 - 8200 1310-2630 1640 - 4920
finishing | iohtinterupted ~~ Without DX140  0.002-0.040 0.002-0.008 980 - 8200 - 1640 - 4920
Continuous Without DX140  0.002-0.040 0.002-0.006 1640 - 8200 1310-2630 1640 - 4920
Finishing Light interrupted Without DX140 0.002 - 0.040 0.002 - 0.006 980 - 5900 1310 - 1970 1310 - 3940
. Heavy interrupted AL KSO5F  0.020-0.197 0.004-0.020 330 -1970 330 - 660 -
Continuous AL KSO5F  0.020-0.197 0.004-0.020 330 - 3940 330 - 980 330 - 980
'\gjg:ﬁg‘ Light interrupted AL KSO5F  0.020-0.197 0.004-0.020 330 - 2950 330 - 660 330 - 660
Heavy interrupted AL KSO5F  0.020-0.197 0.004-0.020 330 -1970 330 - 660 ;
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Il SELECTION SYSTEM: POSITIVE INSERTS

. Non-ferrous Metal

Precision finishing
[@p=~0.020in]

Finishing
0.020 ~ 0.079in]

[@p=

0.039 ~ 0.197 in ]

Medium cutting

[a@p

Continuous

. With
chipbreaker

DX120

Basic

>
T-DIA
DX140

Basic

23

AL
KSO5F

control

Wear

T-DIA
DX140

T-DIA
DX160

\With chipbreaker

T-DIA
DX120

With chipbreaker|

T-DIA
DX120

Light interrupted

Basic

.~ With
chipbreaker

DX120

\“ >
T-DIA
DX140

Basic

&

AL
KSO5F

Basic
Fracture

Wear

Wear

T-DIA
DX140

AL
KSOS5F

T-DIA
DX160

T-DIA
DX140

Heavy interrupted

Basic

AL
KSO5F

Basic

Y

AL
KSO5F
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Il BASIC CHIPBREAKERS: POSITIVE INSERTS

() Superalloys and tita

. Chipbreaker System for Turning (Positive Inserts)

0.157
£o0.118
Q
(V]
5
© 0.079
G
= AH8005 : : :
AH8015 5
& 0.039 |- T PSR ; e
AHB005
0 : : AHB015 : :
0.004 0.008 0.012 0.016 0.020 0.024 0.028
Feed: f (ipr)
Titanium alloys Ni-base alloys
1300 1300
= £
2 980 2 980
8 S
g 8
Qe AH8005 g %0
@ a< AH8015 @ AH8005
(o)) (o)) _
£ = [ AH8015
£ 330[ £ 3301
=) | =)
(&} O |
0 0.008 0016 0.024 0.032 0 0.008 0016 0024 0032

Feed: f (ipr) Feed: f (ipr)

chipbreaker| Appearance | Features

3-dimensional chipbreaker designed to
have excellent chip control capability and

Chipbreaker | Appearance Features

Developed chipbreaker for finishing at low
cutting depths. Optimal chip control due

low cutting force in finishing to medium PSF to pre-positioned chipbreaker element.

cutting. Low cost, M-class positive insert
used for high efficiency boring in a wide
range of applications.

3-dimensional chipbreaker designed to
have excellent chip control capability and

PSS low cutting force in finishing to medium
cuttin?. Low cost, M-class positive insert
used for high efficiency boring in a wide
range of applications.

I STANDARD CUTTING CONDITIONS
. . Chip- Depth of cut Feed Cutting speed: Vc (sfm)
ISO Operation Work condition Grade : "

P breaker ap (in) f (ipr) Titanium alloys Ni-base alloys

Continuous PSS AHB8015 0.012 - 0.079 0.001 - 0.012 66 - 500 66 - 330

Finishing
. Light interrupted PSS AHB8015 0.012 - 0.079 0.001 - 0.012 66 - 500 66 - 330
Continuous PS AHB8015 0.020 - 0.098 0.001 - 0.012 66 - 500 66 - 330
Finishing to
medium cutting
Light interrupted PS AHB8015 0.020 - 0.098 0.001 - 0.012 66 - 500 66 - 330

Ni-base alloys: INCONEL718 etc.
Titanium alloys: Ti - 6Al - 4V etc.
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Il SELECTION SYSTEM: POSITIVE INSERTS

. Superalloys and titanium

Light interrupted Heavy interrupted

Basic

<
2
23 PSS PSS
'-g Q’l AH8005 AH8005
£5
LS | PSS PS
% AH8015 AH8015 &Y | AH8015
> Basic Basic
£ _ PSS ﬂ All-round ﬁ All-round
:g 'c AH8005 Fracture AH801 5 Fracture AH801 5
e8
S
29 0 0 0
°8
= PS PS PS
£ 1 | AH8015 AH8015 AH8015
©
£~
ic
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Il BASIC CHIPBREAKERS: POSITIVE INSERTS

() Hard Materials

Chipbreaker System for Turning (Positive Inserts)

0.157
20118 BX310 ............................ ...........................
& ( A  BX330 : : : :
S . BX360
“L_) 0079 - . ...............................................................................................................................................
[9) !
E :
o
8 0. ()30 S SISO | SN S SN SN, S ——
0 i i i i i
0.004 0.008 0.012 0.016 0.020 0.024 0.028
Feed: f (ipr)
Coated T-CBN T-CBN
Coated T-CBN
= 980 T-CBN = 980 \
Y= Y=
& &
L L BX310
'8 650 8 650 -
(0] (0]
o o
2 2 BX360
‘£ 330 ‘£ 330
=) =)
$) BXA20 o BX330
Continuous Light Medium Heavy Continuous Light Medium Heavy
interrupted interrupted interrupted interrupted interrupted interrupted
— — — — —_—
Chipbreakerl Appearance | Features
No Performs well in finishing of
chip- y hardened steel.
breaker ﬁ
(T-CBN)
I STANDARD CUTTING CONDITIONS
. Work . Depth of cut Feed Cutting speed
ISO Operation condition Chipbreaker Grade ap (in) f (ipr) Ve (sfm)
Continuous e %r*ﬁggﬁ)aker BXM10 0.002-0.012  0.001 - 0.006 500 - 1150
Precision finishing :
Light interrupted Mo ‘gr‘_'ggﬁ)aker 3%8 0.002-0.012  0.001 - 0.006 230 - 720
Finishing e RIS S 0.003-0.020  0.002-0012  230-720

Hardened steels, Pre-hardened steels: D2, H13, etc.
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Il SELECTION SYSTEM: POSITIVE INSERTS

. Hard Materials

Light interrupted Heavy interrupted

o) —
£ c
{= [\ £
0 ~ y:
==} .
E o :
g
% o | T-CBN
§S | BXM10
o
<
fo =
£8 )
Blc
27
! | T-CBN
S | BXM10

T-CBN

Basic

T-CBN
BXM20

Fracture

For high
speed
Wear

Fracture

For high
speed
Wear

T-CBN
BXA20

T-CBN
BXM10

T-CBN
BXA20

T-CBN
BXM10

T-CBN
BXM20

Basic T-CBN
Fracture BXA20
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Negative type

with hole

Application

-
“

0.200

0.160

<0120

0.080

ap

0.040

S

4

0.004 0.008 0.012 0.016 0.020
f (ipn)

B052

B063

B073

B082

B093

B097

—
129

0.200

0.160

0.120

ap (in)

0.080

120

0.040

—

0.004 0.008 0.012 0.016 0.020
f (ipr)

[+

B063

B082

B093

B097

>
2
w)

Precision finishing

0.006

0.200

0.160

0.120

0.080

0.040

0.004 0.008 0.012 0.016 0.020
f (ipr)

B052

b

B073

B082, B083

1=

0.004 0.008 0.012 0.016 0.020
f (ipr)

L.\.

-]
»
“

Finishing

13°

0.200

0.160

<0120

t% 0.080

0.040

G<|--\

i )

0.004 0,008 0.012 0.016 0.020
f ipr)

B052

B063

B073

B083

B093

FW

120

0.004 0.008 0012 0.016 0.020
f (ipr)

B052

B063

-

B083

Finishing (Wiper)

0.200

0.160

< 0120

(% 0.080

0.040

0.004 0.008 0.012 0.016 0.020
f (ipr)

0.008

Finishing

10°

0.160

£ 0.120

& 0.080

0.040

i

0.004 0.008 0.012 0.016 0.020
f (ipr)

B053

B063

B083

B093

B097

B104

The page number for the product details is shown in red.
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Application

0.200

Negative type
with hole

1 1 0.160
0.120

ap (in)

0.080

Finishing

0.040

:

f (ipn)

0.004 0.008 0.012 0.016 0.

.020

B053

B064

B074

B093

i
~

Finishing of mild steels|

f (ipr)

0.004 0.008 0.012 0.016 0.

.020

B053

B064

B074

B084

B098

0.160

< 0120
& 0.080

0.040}

Am
“
180 180

 (ipr)

0.004 0.008 0.012 0.016 0.

.020

B053

B064

B074

B084

B093

B098

0.200;

0.160;

(¢
.

0.120;

ap (in)

0.002 0.080;

0.040;

20°

f (ipr)

0.004 0.008 0.012 0.016 0.

.020

B053

B064

B094

0.200;

Finishing

0.160

L
X
“

< 0120

% 0.080;

0.040;

200

1

f (ipr)

0.004 0.008 0.012 0.016 0.

.020

B064

B074

B094

B098

0.200]

0.160}

-
»

0.120}

ap (in)

0.080}

0.040

10°

f (ipr)

0.004 0.008 0.012 0.016 0.

.020

B065

B094

0.394

0.315

7
=

= 0.236]

% 0.157

0.008

0.078]

10°

f (ipn)

0.008 0.016 0.024 0.032 0.

.040

B054

B065

B085

ASW -

0.236]

ap (in)

0.157

0.008

0.078

Finishing to medium cutting (Wiper)

;;Z?df
18°

0.008 0.016 0.024 0.032 0.040

fipn)

B054

B099
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TurnlLine - Chipbreaker Overview

Negative type

with hole

Application

0.008

High feed, small depth
of cut

0.394

0.315]

T 0236

0.157

ap

0.078

0.008 0.016 0.024 0.032 0.040
 (ipr)

B054

B065

Boring
(Double sided)

0.200

0.160

0.120

(in)

ap

0.080

0.040

=

o

.004 0.008 0.012 0.016 0.020
f (ipr)

B054

0.200

0.160

0.120

n)

0.080

ap

0.040

0.004 0.008 0.012 0.016 0.020
fipr)

B055

B065

Finishing

»n 4 O
» T6o ® 3710 © 18°

0.200

0.160

0.120

(in)

ap

0.080

0.040

0.004 0.008 0.012 0.016 0.020
f (ipr)

B066

B094

-
=

(in)

Medium cutting
o
o
o
(e8]

0.394
0315
0.236
& 0157

0.078

0.008 0.016 0.024 0.082 0.040
fipr)

B066

B075

B086

B094

0.010

0.394
0315
g 0.236
% 0.157

0.078

— \

0.008 0.016 0.024 0.032 0.040
f (ipr)

B055

B066

LElEY

0.200

0.160

£ 0.120

(% 0.080

0.040

—

0.004 0.008 0.012 0.016 0.020
f (ipr)

B055

B066

Finishing to medium cutting

-
3]

170

0.200

0.160

<0120

FU' 0.080

0.040

=

0.004 0.008 0.012 0.016 0.020
f (ipr)

B056

B067

B086

B095

B100
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TurnlLine - Chipbreaker Overview

Negative type

with hole

Application

0.200

1S
% ZM 0.160 L . FERE j .
Eg gow SR . 2 LYY | S s |
2E & 0.080 E m ] :
o3 N )
£0 0.040| |
17 R 0
=
= 0004 o.(;gz 3312 0016 0.020 B056 B067 B076 B087 B095 B100 B104
0.394
D M oo = g T :
0236 = % = == = .
0.010 F NP o Y s
. @ 0.157 — T -
o)) ) 0.078 |—
£ Z . —
b= 0
E 0.008 007‘13 3324 0.032 0.040 B056 BO67 BO76 B087 B095 B101
g 0.394
é 0315
All-round £°*
Q
@ 0.157f—
0.008
0.078f—
o
2 05008 0.016 0024 0,032 0040
— ’ ‘f(ip.r) . B056 B067 B076 B087 B095 B101
g 0.200
g 27 0.160 & - T £ <o
Eloy £ 0120 ~ B |
Eo S : St ® R
25 & oo : & S
.E o 0.040——
2 & \
S ) 0™3004 0008 0072 0,076 0020 T B101 |
ic © fan B057 B067 B076 B087 ___B1o1 |
0.200
28 -
< 0120 —==
& 0.080}— \ ‘
0.040f— |
0
0.004 o.t;gz sgm 0.016 0020 B057 B068 B088 B095
0.200
32
0120 —
0.012 & o080
£
'g 05004 0.008 0012 0,076 0.020 " Boss |
o f (ipr) —
= 0.200
2
3 0.160 A
£ 33 .. H /\ __,_._ A
: <& -\ g (™
0.008 0.040
0
|—\_/ 0,004 oo;)z g.r[)nz 0.016 0.020 B057 B068 B088 B095 B101
0200
37 _..
€ 0120 —
5 0.080
0.008 0.040 |>
o [ ] B
S 0.004 ot}oz g,rt)m 0.016 0.020 B057 BO68 BO77 B088 ~ B101
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TurnlLine - Chipbreaker Overview

[
o "
g Negative type
2 with hole
<
0.200
=)
< 0.160
= 38
= € 0120 —
3 £
£ & 0.080
= 0.008
= 0.040
S S T
= - 00007 0005 0072 0.076 0.020
e 00 B057 B068  B08s
0.394
o 6 1 0.315 m
gg <0236 e |
3% g 0.157 ~—
Q .
25| _0.006 °
% @ 5 0.078
B 0 Y ey —
b 0.016 0.032 0.048 0.064 0.080 B0O72
f (ipr)
0.200
Parallel .«
0120 @
0.006 & 0080
’—\ﬁ? 0.040
N
ad 0 _—
0.004 0.008 0.012 0.016 0.020 B068
f (ipr) —
0.394
SM =&
023 ) | j%‘t
& o187 : w o
0.010 ' \. -
0.078}—
2 5 L e
=3
3 T ey e B058 B068 B077 B088 B096 B102
g 0.394
g CM .
= £ 023 ‘
0.010 & 0157
& 0.078 |
= [ 1
0.008 o.o;?i ;(;24 0.032 0,040 B058 B069 B0O77 B088 B096 B102
0.394
P 0.315
& o157 \ p—— e
e 0.078 |— N '
g "1
0.008 o.o;e(si s.rt;zzx 0.032 0.040 B058 B069 B077 B089 B093
£ 0.200
2 0.160
[0}
HRM .| <
ﬁ = & 0.080|—]
= o 0.010 0.040—]
@ & \
c
= = 0.004 o.ofoz(ai :.r()nz 0016 0.020 B0O58 B069 B077 B089 B096 B102
0.200
o
k= 0.160
: HMM -
3 £ 0120
= & 0.080f—]
=
= 0.010 0.040b—
g &b I
= R0 028 DU 001 0120 B058 B069 B078 B089 B096 B102
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TurnlLine - Chipbreaker Overview

Negative type
with hole

Application

= 3 0.040
£ i 0
3 0.004 0 ;)z ssm 0.016 0.020 B059 B069 B078 B089 B102
:E; 0.200
§ S 0.160 | I —= /
= 0120 - = . | -
0.006 & oom i '
N S 0.040
5 |
= 0.004 0,008 0.012 0.016 0.020 B059 B069 B078 B090
f (ipn)
0.394
0315 Pz
£ 0012 & o5 et
§ v - 0.078 '
| T L —
2 0008 0,076 0.024 0.032 0040 B059 B070 B078 B090 B103
-q:, f (ipn)
° 0.600
< |
s THS .. = -
-g I = A A
Q a 9 [P, .
s 0.016 « 0200 |23 \}* ‘S
0.120
S 0 T B103
0012 O'sz?i S}()]ae 0,048 0.060 B059 B070 B078 B090 __B103
5 0394
238 pars |
» TRS \
<o < 0.236
23 a
£h 2012 o @ 0.157 |— 19,25
32 F‘ﬁ@/ S lass
E% 0 =308 0.016 0024 0032 0.040 B060 B079
f (ipr) -
1.200
T U 0.960 sooTeTy
| o b 2
= g o720 : i.i Ei‘
] 0.014 e 0=25 2 N
S , @ 0.480 -
3 . —
& 0240 |
= - . g)=19
i S 0.016 0.032 0.048 0.064 0.080
23 Y f (ipr) -~ BOGO s
g’ 0.600
! Tus - =
; < 0360 i b
: 0.018 S 02 5 | Pl
T 0.120 £
5 e
8 0
§ 0012 0.024 0.036 0.048 0.060 B0G0 B079
f (ipr) —_—
0.394
>
i SH -
5]
< o < 0.236 o
S £ H
5 _ 0016 © 01T
Elhgny 0.078
S & ’
@ ~ 0 — Y —
= 0008 ut?z r(J).r()lzzx 0,032 0.040 B060 B070 B079 B103
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Negative type

with hole

Application

0.394

y

0.200

. CH .- ) '

) 1 A

< <0236 Ifr ! (. B

o£ §o L Bel)

cE| . 0.016 1571 -

o ©

g T 0 0.008 0.016 0.024 0.032 0.040 T
U (ipi’) T B060 B070 B079 B090 B103

0.160
0120 - ( . v
M,G-class § ool . v = ,./
,7 0040
0
01004 0008 0012 0016 0020 B061 B070 B072 B080 B091 B096 B103

f (ipr)

0.200

Wiper '
M-class ¢ ..

,7 0.040
0 0.004 0.008 0.012 0.016 0.020

f (ipr)

Finishing to medium cutting

R

D |KNMX/LNGN|

c
S .
ol | |~ 5 O [ A
2 without hole
<
80° 55° 55° 90° 90° 60°
0200
0.160
2 S1 o2
G Soool— N\ —
L% *H"—%g? 0.040 f— — o
& 0 -
= 0.00¢ o.ofoz(ai gng 0,076 0.020 T
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TurnlLine - Chipbreaker Overview

Negative type
without hole

Application

0.394

— 0.315

< 0.236

G-class 2.

2}
=
=
3
0078
£ LD
3 0
g 0.008 ut);z 3324 0.032 0.040 B062 BO71 B105 B081 B096
= 0.200
2 0.160
=) - y
.E 0120 4
2 M ,G'CIaSS & 0080 '
ic

,7 0.040 I
0
0.004 0.008 0.012 0.016 0.020 B062 B071 B072 B081 B092

f (ipn)
o
£ 0.200
=
= 0.160
3
o £ 0.120
¢ | M,G-class g
o
8 0.040 H
1=
@ 0
£ 0.004 0.008 0.012 0.016 0.020 oo —
£ BO71 B081

f (ipn)
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TurnlLine - Chipbreaker Overview

A

0.200

01 -

0.120

ap (in)

0.080

10°

0.040

Precision finishing

—

f (ipn)

0.004 0.008 0.012 0.016 0.020

VN

90°

60°

X

35°

25°

B116

PN

B133

0.200

0.160

U
(7))
“

0.120

ap (in)

0.080

0.005

0.040

200

f (ipr)

0.004 0.008 0.012 0.016 0.020

B106

B116

¢

B133

B149

0.200

Finishing

0.160

1
“

0.120

p (in)

o
o
=}
®
aj

0.080

10°

0.040

-

0.004 0.008 0.012 0.016 0.020

f (ipr)

B106

B116

B149

0.200

PSS -

0.120

ap (in)

0.080

0.006

0.040

Finishing to
light cutting

f (ipr)

0.004 0.008 0.012 0.016 0.020

B107

B117

B133

B149

0.200

0.160

0.120

p (in)

0.080

0.040

—~

\.

f (ipr)

0.004 0.008 0.012 0.016 0.020

¢

B107

B117

B129

B134

B149

0.200;

0.160;

N 5"
NI

0.120;

ap (in)

0.080;

0.008 0.040

| R0.0

08
§ S ERO.031
R0.016
0

8°

f (ipr)

0.004 0.008 0.012 0.016 0.020

e i

B155

0.200;

0.160

N
=

< 0.120

% 0.080;

0.040]

Finishing to medium cutting

R0.031

7°

f (ipr)

0.004 0.008 0.012 0.016 0.020

- .-E\,ia'-. =

B155

0.200;

0.160;

N
(&)

< 0.120

ap (i

0.080;

0.040

1

0.004 0.008 0.012 0.016 0.020

flipn)

B107

B117

B129

B134
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TurnlLine - Chipbreaker Overview

c
(=]}
2 oA &
= Positive 7
(4]
2 with hole
<
£ 0.100
s SW -
S 0060
ng &oom0 || - N
og| 0.008 o :
== 5 0020 |—1H
e = o 1
i 0.004 0.008 0012 0.016 0.020
 (ipr) B107
0.200
: 24 o
g 0,008 & 0.080]— \\
g o oo
-
= o B8 G012 001E 008 B107 B117 B129 B134 B150
|
0.200
W** o . N
c |
£ "Q:dg 0.040
= 0 —
0.004 00;)2‘(3]312 0.016 0.020 B1 08, B109 B118 B134
e 0.200
= 0.160
., RS
£ ol g 0120
3';% R N
_2’8&) 0.008 0.040
s {iﬁ:*/—
2 0
= 0.004 0.008 0012 0.016 0.020
£ e B126
0.394
o)) 6 1 0.315 m
c
£ < 0236 [
s e -
S & 0157 162025 | =
> 0.006 =<
S 0078 L1012
o
= 8 03016 0032 0028 0062 0.080 ~ B127
f (ipr) _
0.200
g’ P M 0.160
% g 0120
Qo
E 0006 @ 0.080 I
= 0.040
° o ‘ ‘
g ® 05004 0.008 0012 0076 0.020
: ‘f(ip;') SR B109 B118
0.200
cMm -
o € 0120
£ b
= & 0.080
5
2 0.010 o0al
€ )
=] —
5 0.004 °-°f°§i:g‘2 0016 0020 B109 B118 B126 B129 B135 B150
= 0.200
2 s s 0.160
o)}
£ € 0120
= £
] & 0.080
=
ic r—/ 0.040|—
0 L
0.004 0.008 0012 0.016 0.020
e B135
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c
=)
=
®©
2
a
o
<

Positive 7°

with hole
0.394
AL 0518
-
£ &7 —
0.008 & 0157
SY; 0.078
Q
v 0.008 °-°f‘?iggz“ 0.082 0040 B110 B119 B126 B135 B150
0.200
0.160
(o)) r R
£|All-round zo O @ ==
g & 0080
€ Tﬁ 0.040
5|
B 0004 0.008 0012 0.016 0.020 —_——
g f ip) B110 B119 B150
= 0.200
]
"6" 0.160
g R !
=| Angular zo™ Q\ @
2 & 0.080
c
ic 0.040
o
‘\& 0004 0.008 0012 0.016 0.020
f (ip1) B110 B119
0.200
— 0.160
< o120f———1—+— . .
M,G-class ¢ v e
& 0.080
‘ 0.040[
0004 0.008 0012 0.016 0.020
oy B110 B119
0.200
— 0.160
(=]
£ <0120
< .
@ | (with hand) & oos
c
= 0.040
(' ‘\<F%
3% 0004 0.[;98_ 0012 0.016 0.020 B136
(ipr) _
s (3 0200
o
= g 0.160
=5 R0.004
g £ 0120
= & 0.080 N
con :
= R
g.f‘s’ o 0.040 \ }"Pos
8 = o LRO.0012
RE 0,002 0.004 0,006 0008 0010 B111 B120 T Bi3e
@ f (ipr) —
O 0.040
o O
g)g 0.032
£eo R0/004
3% g 0024 /1R0:008
g;‘ & 0016
[0}
%% 5 0.008 To' e
53 S |
i 0.0016 0.0032 0.0048 0.0064 0.0080 |~ S+ .
& f on) —Bim
s g, 0.040—T i
EX: 0032} R0-0031 | Ro.007
£ g J P P _ R0.004
52 £ 00241 R0.008
EE & 00161 “ A\.\
S£ 0.008
XS g ‘ Il |
ST = O™ 001Z 00024 0003 0.0048 0.0060 T m1on
L5  (ipr) __B120
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TurnlLine - Chipbreaker Overview

Application

Positive 7°

15°; :

0 0.008 0.016 0.024 0.032 0.040 0.048

f (ipr)

B270

with hole
0.040 ‘
0052 B09931__| po 007
JRP [T
£ 002417 0008
o o INYE TA
_ & 0016 “
Q
L2y 0.008
k] 1l |
to) o
a (S) 0
2 0.0012 00024 0.0036 0.0048 0.0060 B124
< f (ip)
(2
@ 0.040 i
Q
= 0,032 | RO0081L__LRo.007
g P Ro.004/ |
= oo 7 o008
5 & oot N A
§ 0.00
o 5 ’ I |
£ o 0
c 00012 00024 0.0036 0.0048 0.0060
E f (ipr) Bi21
©
c 0.394
% *% 0.315 N
5 J < 0236 5 .\ > /.\
[ b \ “ \
@ 0.157 1
0.078
o
S 0
0.0016 0.0032 0.0048 0.0064 0.0080 Th4nc D4aw
 (ipn) B112 B121 B136, B137
) 0.160
o
A
- 6RS "
Lo
()] z
= < 0.080
- ©
sl o
3 © 0.010 0.040
g [ 11
0.008 0.016 0.024 0.032 0.040 0.048
3 o B270
0.160
w 0.120
= =
g s 0.080
5 0.007 0.040
8 |
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TurnlLine - Chipbreaker Overview

Positive 11°

with hole

Application

0.200

01 -

0.120

ap (in)

0.080

0.040

109

[ —]
0.004 0.008 0.012 0.016 0.020 ~  Ria’
(o0 B138

Precision finishing

0.200

PSF -

0.120

'

ap (in)

0.080
0.005

0.040

20°)

0.004 0.008 0.012 0.016 0.

£ (ipr) B113 B138

0.200

Finishing

0.160

1"
“

0.120

(in)

0.080

i
0.040
0

0.004 o.ofog 00120016000 | g1 B138
(ipr) —

ap

0.008

>

109

0.200

0.160

0.120

PSS :-

0.006 o0s0f—

ap (in)

¢
b

Finishing to light
cutting

.004 0.0;]8. 0.012 0.016 0.020 B113 T
(ipr) —_— -

0.120

& 0.080

»

¢

0.040]

v
109 m 10

0.004 0.008 0.012 0.016 0.020

Fios B113 B130 B139

0.200

0.160

0.120
0.080
0.040

0

0.004 0.008 0.012 0.016 0.020
o B130 B139

Finishing to medium cutting

N
(&)

4

i

0.200

0.160

€ 0120
& 0.080f— \\
0.040—

I I
0.004 0.008 0.012 0.016 0.020

N
N

Medium cutting
? =
o
o
[o3]
60

s

o) B114 B130 B140
0.200
W** 0.160 [—T—T—1—— P w\
= < 0120 4
g : o /o
0 0.004 © 0.080 g
(L, Q .
<
0.004 0.008 0.012 0.016 0.020
£ (ipr) B114 B124 B130 B140, B141
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TurnlLine - Chipbreaker Overview

Insert @

Positive 11°

with hole

Application

0.200

0.160

SR EER -

0.040 ‘

v
=
>

p (in)

0.006

Medium cutting
a

8°

.004 0.0fDE. 0.012 0.016 0.020 Bi115 B142
(ipr) -

0.200

0.160

0.120
0.080
0.040

0004 0008 00120016 0020 | — gaag
 (ip1) B115 B131

o
=
o

e
ap (in)

B142

0.200

0.160

0.120
0.080

0.040 —

(in)

ap

L
0.004 0,008 0.012 0.016 0.020 B142
fipr)

Tm .
m10°

0.200

H ** 0.160

0.120

Finishing to medium cutting

ap (in)

0.080

g

0.040 |

0.004 0.008. 0.012 0.016 0.020 B143
f (ipr)

0.200

All-round **

0.120

p (in)

0.080|—
5 0.040 [—
= [ 1
0.004 0,008 0012 0016 0.020 B115

f (ipr)

Medium cutting
©
4
o
aj

0.200

— 0.160

0.120

_

0.040 |

=
o
o
QO
[7)]
(7]
ap (in)

0.004 u.(;??igl.r()m 0.016 0.020 ~ B115 B131 B143, B144

0.200

0.160

I

0.120

ap (in)

(with hand)

0.080

0.040 Former Tungaloy-
standard hole
Not ISO

B131

0.004 0.008 0.012 0.016 0.020
f (ipr)

0.200

Finishing to medium cutting

L
230

0.160

0.120

(with hand) g .., = A\

0.004 0.040 Former Tungaloy-

3 ’ standard hole
Not ISO

0.004 0.008 0.012 0.016 0.020 5143

f (ipr)

ap (in)

140
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Positive 11°

c
]
e
®
L
s
o
<

with hole
5 0.040
= 0.032
=1 R0,004
£2 < 0.024[—-1R0:008
2% a N
a2 & 0.016
gg 0008 0.016
=X & I
£ o |
= R 00016 0.0032 0.0048 0.0064 0.0080 —_— _
2 f o9 B125 B144
0.040
RO. f‘)031 ‘
0.032 ‘ R0.007.
RO.!
JPP ool
£ R0.008
e -
0008
1l |
) & ol
1) o 0.0012 0.0024 0.0036 0.0048 0.0060
= f Gipr) B151
©
= 0.040
E R0.0031 !
= 0.032 = R0.007
S S J R P T 0024 RO.004 ‘
=0 !
o3 g L L/ roos ‘
E=gel @ 0.016 [
€5 )
5c 0.008
= S I |
] =) 0
< = 0.0012 0.0024 0.0036 0.0048 0.0060
9] f(ipn) B151
%
o 0.040 i
2 0,032 | R0-0081 Ro.‘ow
R0.004
JSP g o e
woll )
0.008
- I |
e O™ 0012 00024 00038 0.0048 0.0060
f (ipr) B151
0.100
0.080
2 JO8 -
.E & 0.040
= 0.020
ic

—
0.002 0.004 0.006 0.008 0.010
fipr) B125

150

c
(] Ce
B Positive 11°
Q
H with hole
<
0394
= M L 0315
c
£ Z o023
3 & 0157
% 0078
) —
T 5020 0,040 0,060 0.080 0.100

109,

Fien B152
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TurnlLine - Chipbreaker Overview 0,

e
£
(]
(7]
£
c c
.0 - ° ° 2 &
= Positive 5 5 Positive 5
o 3]
g with hole s with hole
< <
0.200 0.200
0.160 (o)) 0.160
PSF ! 24
<0120 = £ 0120
Q 3 a \\
@ 0.080 & 0.080 — N @
E | 0.008
0.005 0.040 2 0.040 |}
S . 9 o 0
o S 0004 0,008 0012 0.016 0.020 = 0004 0,008 0012 0.016 0.020
£ ipr) T B147 fipn B147
< =L _ B147
= 0.200 0.200
£ £
S 0.160 2 0.160
PF ., CM
€ 0120 "E’ o € 0120
c
& 0.080 ‘ eF & 0.080 ‘
—~ o5
0.008 0.040 ~| ] £0 0.040 [H
1 1=
o 0 0] 0.010
0.004 0.008 0.012 0.016 0.020 £ = 0.004 0.008 0.012 0.016 0.020
flipr) B147 = S fipr) B147
= 0.200 5 0.200
= < 5
£ 0.160 o3 0.160
3 £al R0.004
- £ 0120 g5 T 0.120 |7
5 s - 58 = | \rao1g
= © 0.080 w ﬁ@ © 0.080
o s | |ro.oos
- —
>| 0006 0040 §2 000
£ *x& o .0012
= o] 0 o= o 0
5 ) 0004 0.008 0012 0.016 0.020 = = 0.002 0.004 0.006 0.008 0.010
£ ~ f(ipr) i f(ipr)
ic B147 £ B148
e 0.200 - 0.040
2 Ps 0.160 g, 0.032 Rolood
T £
o <0120 €8 J S T 0024 [1R0:008
Eg s ~ 25 s |
o= & 0.080 \ w 58 © 0016
o5 €3 0.016
£0 0.040 e 0.008
< E0 o 0 !
= S 0004 0,008 0012 0.016 0.020 5 = 0.0016 0.0032 0.0048 0.0064 00080
ic A f (ipr) B147 * fip) B153
0.100 3 0.394
o
wos .- :
= 0,060 €8 = 023
a 3<
& 0040 =17 J 1 o & o157 <
"
0.020H g g 0.078
5 — %5
(o)) LYQ 0.002 0.004 0.006 0.008 0.010 g% & 0.0016 0.0032 0.0048 0.0064 0.0080
£ f (ipr) e %) f(ipr)
i= B153 5 B148
@
= .2 I .394
= 0.200 . g 0.39
'S W 0.160 >0 0315
£0
1 1 £ 0120 = e € 0236
g 7, =1 o =
& 0.080 ’ . =T J 1 O & 0157 -
. gy
0.040H 82 0.078
o g E o
[e) 0004 0.008 0012 0.016 0.020 = S 0.0016 0.0032 0.0048 0.0064 0.0080
) B153 uE o f ) B148
_ B153 = _ B148
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TurnlLine - Chipbreaker Overview

c (=

o - o -

= Positive i Positive

(4] ($)

g with hole 2 with hole

< <

- 0.394 - 0.394

g 0.315 § 0.315

—; < 0.236 i = 0.236 -
£ —_ & o157 [ A a _ £ _— & o157 x\.

5 s 5 N )

= 0.078 = 0.078 \\

=3 e

f=

g 0 0.0016 0.0032 0.0048 0.0064 0.0080 8 0 0.0016 0.0032 0.0048 0.0064 0.0080

IC f (ipr) B156 (] f(ipr) B157, B158

Positive
with hole

Positive
with hole

Application
Application

0.394

£ 0394
© [}
g 0.315 2 0315
2 £
= < 0.236 =) T 0236 .
< = Ehe

g & 0457 N\ ; = o AN - —~
g — @ 0. N i j) £ — & 0.157 < L &
$ 0.078 :-, 0.078
< 7]
S 0 b 0
8 0,006 o.oofsz_ 00048 0.0064 0.0080 o 00016 0.0032 0.0048 0.0064 0.0080

(ipn) B156 g f (ipr) B156

c c
2 s L y-
= Positive = Positive
2 S
a with hole 2 without hole
< <
Special round
insert
0200 0394
g 0.160 o 0.315
'—; Z 0120 ™ = J £ € 023 |—————
£ —_— & 0.080 \\ g, E —_— & o.157
:?_', 0.040 \l A _g 0.078
: 2 :
S 0.0016 00032 0.0048 0.0064 00060 = 0.008 0,016 0.024 0032 0.040
(= fipn B157 fipn) B127

The page number for the product details is shown in red.

B048 www.tungaloyamerica.com




TurnlLine - Chipbreaker Overview

<
(]
.2 - °
5 Positive 11
o
I without hole
<L
0.200
0.160
2 Ps £ 0120 /ﬂ\
= £ N
= o N i 3
=] & 0.080 N AN
o 0040 A\ 4
= [ [
= o 01004 0.008 0072 0016 0.020
he] f (ipr) B145
o
= 0.200
(<]
= 0.160
(o))
£ 2 3 o120
ﬁ & 0.080
=
ic 0.040
r/—/ 0004 0,008 0072 0.016 0.020
f (ipr) B132 B145
0.200
2 4 0.160
020
Soosol— O\

0.008 N

0.040 —

| |
0.004 0.008 0.012 0.016 0.020
f (ipr) B145

Medium cutting

.ﬂOﬂ
10g

0.200

0.160

0.120

& 0.080

0.040

0.010

(o)} 0.004 0.008 0.012 0.016 0.020
£ f (ipr) B132 B145
=
=3 0.200
o
;E; 0.160
3 i € 0120
B | (with hand) <
Q & 0.080
=
o 0.040
+ o
o ‘\&Vn 0.004 0.008 0012 0.016 0.020
%  ipr) B132 B146
§ 0.200
= —_— 0.160
<0120
M,G-class ¢,
0.040 |- === ——
i 0.004 0,008 0012 0.016 0.020
f (ipr) B132 B146
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Application

Chipbreaker
Positive, double-sided

230

0.002 0.004 0.006 0.008 0.010
f (ipr)

B122

B152

0200
m
o
o2 € 0120
S D o
G & 0080
c 3
i ;’ 0.040 1 \i
2 S 0
= o3 0.004 0.008 0.012 0.016 0.020
fipr) B123 B154
0.200
o_ = 0.120
2= =
e @ 0.080
= 0.004
T =| T N 0.040 —
= — T
0.004 0.008 0.012 0.016 0.020
f (ipr) B154
0200
9 I s 0.160
2E £ 0.120
23 o
< 0.080
S E| .,..0.004 ®
£ S 0.040 —
L qE; — T
0
0.004 0,008 0.012 0.016 0.020
f (ipr) B123 B154
o 0.100
E
£ 9 0.080
55
co T 0.060f—\
e S \
= g @ 0.040
=
ol
2 0.020
= []
@ 2 &
=) o5 0.002 0.004 0.006 0008 0010 | — — s
i < f (ipr) B122, B123 B154
0.100
E0
S5O 0.080
38
23l = 0.060 |
£5 a \
S & 0.040 f—
oL |
< o 0.004 0.020 |
L= & ‘
=3 - 0.002 0,004 0.006 0.008 0.010
f (ipr) B122 B154
0.100
0.080
05 J R P T 0060
=3 : S s
G o @ 0.040
=]
e & 0020 H
(0]

=
(]
S
(1]
9
3
Q
<

Medium cutting

Chipbreaker
Positive, without hole

—

0.200
0.160
£ 0120
§ 0.080
0.040

0.004 0.008 0.012 0.016 0.020
f (ipr)

'RCGXC]

O

Special round
insert

B128
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JRP / JPP / JSP High Tolerance Inserts

B Ground chipbreakers (Sharp edge)

JRP type JPP type JSP type
Lead (Ramp) type Parallel type Neutral (symmetric) type
chipbreaker chipbreaker chipbreaker
For excellent chip control Good chip evacuation
For profiling

B Tolerance of inserts

Tolerance of Height of cutting edge:

corner radius:0 - -0.02 mm (0.0008") +0.025 mm (0.001")

(Minus tolerance)

4 0 )\ 4 )

-0.02
re (.0008"

+0.025 mm (0.001")

JS 3 dimensional chipbreaker

B Excellent cutting performance for superalloys

— Dynamic inclination

- Improved chip control
- Low cutting force prevents
dimensional changes

Steep protrusion
- Improved chip coiling for profile turning
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Negative

TurnlLine - Insert

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

NEGATIVE TYPE

- Steel ® 0CCx | © 0C 0 0C eoCcCoecC [ J
M Stainless C o ocC o [ J
Cast iron eCcoC ® 0C o oC ecec [
Rhombics 80° Non-ferrous [ ]
with hole Superalloys e eCc ©
H Hard materials
c Coated Coated Cermet Uncoated
% Chipbreak Designati 22 o 3
E ipbreaker esignation ggggggggggg §§ o
< Inch Metric PRpRRRZE5s 22 F
TF CNMG 431 TF CNMG120404-TF 0.016" [ [}
CNMG 432 TF CNMG120408-TF 0.031 [
01 CNGG 320.5-01 CNGG090302-01 0.008" [
2 CNGG 321-01 CNGG090304-01  [0.016" °
E - CNGG 322-01 CNGG090308-01 0.031" [
T | CNGG 430-01 CNGG120401-01  [0.004" °
3 V CNGG 430.5-01 CNGG120402-01  |0.008" ° o0 °
g CNGG 431-01 CNGG120404-01 0.016" [ J [ BN ] [ J
CNGG 432-01 CNGG120408-01 0.031" [ ] o o [ ]
(o] CNGG 431 R-C CNGG120404R-C  [0.016" () (]
CNGG 431 L-C CNGG120404L-C 0.016" [
CNGG 432 R-C CNGG120408R-C  (0.031" [
CNGG 432L-C CNGG120408L-C 0.031" [
CNMG 331E TSF CNMGO090404E-TSF [0.016" [ BN ] [ [
CNMG 332E TSF CNMGO090408E-TSF |0.031" [ BN ] [ [
'{% {__,-Q.\:_.\ CNMG 431 TSF CNMG120404-TSF [01c'/@ @ @ © © |@ °
E @ CNMG 432 TSF CNMG120408-TSF [0.031'|® ® ®@ ® @ [ ] [ J [ J
CNMG 433 TSF CNMG120412-TSF (0047 ® ® @ [ ]
FW CNMGS331E-FW CNMGO090404E-FW (0.016' ® ® @ [ ) [
CNMG332E-FW CNMGO090408E-FW (0.031' ® ® @ [ [
= . o ! CNMG431-FW CNMG120404-FW |0.016" [ [ [
&1 cNMGas2-Fw CNMG120408-FW [0.031'|® @ @ ° °
=3
g AFW CNMG 431 AFW CNMG120404-AFW (0.016" [ BN ] [ [
E CNMG 432 AFW CNMG120408-AFW (0.031'|® ® ® @ [ J
[N
® : Line up
Reference pages
External toolholders — B202 - Internal toolholders — B294 -
J series toolholders — B376 TungCap — B223 -, FO06 -
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TurnlLine - Insert

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

NEGATIVE TYPE

Bl steel eccx & | € ¥ cw ecec |oc °
M Stainless @ C | C e C [ ]
. . Cast iron ec e C ecec |oC ([ ]
© Rhombic, 80 Non-ferrous [ ]
with hole Superalloys e C
H Hard materials
c Coated Coated Cermet | Uncoated
g
i i i =5 0 o o
% Chipbreaker Designation 53w 0 0 o o Swws e =4 - S °
Oflrdoda®gdorg 8 0 N o] =
< Inch Metric 55bboIbbI: |EE |B T
FFFFEFS<SEFEFEFISJQ (ON(C) =z =
ZF CNMG331E-ZF CNMGO090404E-ZF [0.016"| @ @
CNMG 431 ZF CNMG120404-ZF |[0.016'| ® @ o [ ]
CNMG 432 ZF CNMG120408-ZF 0031''® @® ©®
CNMG 433 ZF CNMG120412-ZF 0.047"| @
2
£
c 11 CNMG 431 11 CNMG120404-11 0.016" [ [ ] [}
- CNMG 432 11 CNMG120408-11 0.031" [ BN} [ [ ]
§ 17 CNMG 431 TN17 CNMG120404-17 0.016" [ ]
g CNMG 432 TN17 CNMG120408-17 0.031" [ ]
€
5
2
3
<
[
SF CNMG 321 SF CNMGO090304-SF |0.016" ® 00
CNMG 322 SF CNMGO090308-SF  |0.031" ® 00
CNMG 431 SF CNMG120404-SF  [0.016" o 00
CNMG 432 SF CNMG120408-SF  (0.031" ® 00
CNMG 433 SF CNMG120412-SF 0.047" [ I BN
> CF CNMG 431 CF CNMG120404-CF |0.016" [ N}
-_g CNMG 432 CF CNMG120408-CF |0.031" [ BN ]
£ CNMG 433 CF CNMG120412-CF  [0.047" o0
[V
HRF CNMG 431 HRF CNMG120404-HRF [0.016" [ BN ]
CNMG 432 HRF CNMG120408-HRF |0.031" [ N}
CNMG 433 HRF CNMG120412-HRF |0.047" [ BN )
® : Lineup
Reference pages
External toolholders — B202 - Internal toolholders — B294 -
J series toolholders — B376 TungCap — B223 -, FO06 -
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Negative




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

TurnlLine - Insert
NEGATIVE TYPE

Bl steel ® occH ¥ | % oc ecec
M Stainless C
. o Cast iron oC 0C oC € oC oC 0C
© Rhomblcs 80 Non-ferrous
with hole Superalloys
H Hard materials
c Coated Coated Cermet
.S .
g g Chipbreaker Designation qéé S o o
2 L o
5 .- cfg2888wz2 |8 |8H
g < Inch Metric O 0O O®OID I = (207
2 FFFFFFF (0] Z 2
TS CNMG 431 TS CNMG120404-TS 0.016" ® 00 o [ BN}
g’ CNMG 432 TS CNMG120408-TS 0031"'® @ ®@ ® @ o [ BN J
< "4 . CNMG433TS CNMG120412-TS [0047"| © ® @
c |
=
= SwW CNMG332E-SW CNMGO090408E-SW [0.031'| ® @ @ [ ]
[0}
é— CNMG333E-SW CNMGO090412E-SW [(0.047'| ®@ ® @ [ ]
S | " g - CNMG432-SW CNMG120408-SW [0.031'|® ® @ o0
c . s
£ v CNMG433-SW CNMG120412-SW  [0.047'|® ® @ o0
(8]
§
g ASW CNMG 432 ASW CNMG120408-ASW [0.031'|®@ ® © [ ]
CE) CNMG 433 ASW CNMG120412-ASW [0.047'| ® ® @
o
£
c
k)
=
[T
] AS CNMG 431 AS CNMG120404-AS [0.016'|® @ @ [ )
o
56 CNMG 432 AS CNMG120408-AS [0031'® ®@ ® @ [ ]
e ™
%‘% ~ a . CNMG433AS CNMG120412-AS 0.047" o 00
[} ="“‘_\d g
Ir= et
3 -
2]
| CB CNMG 321 CB CNMGO090304-CB |0.016" [ ]
e
mg CNMG 322 CB CNMG090308-CB  [0.031" ®
C-a
23
[e]
Q

® : Line up

Reference pages

External toolholders — B202 -
J series toolholders — B376

Internal toolholders — B294 -
TungCap — B223 -, FO06 -
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® : Continuous cutting

H ¢ : Light interrupted cuttin
Tu r n I_l n e - | n S e rt %:Hgavy interrEpted cuttir?g @A
NEGATIVE TYPE Bl steel eeoccy i € xeExx |eecc |oc oc
M Stainless e cic | e ec c ¢ oc
) . Cast iron eclec ec @ oc c| loc oc
© Rhomblc’ 80 Non-ferrous
with hole S Superalloys @ ec o C
H Hard materials
Coated Cermet
5
% |chipbreak Designati 25 1© Q g
S [Chipbreaker esignation SSlowwwool? ocow2g Q 2
a Oferavanddwr SNV 5 «
g Inch Metric "HH HHHAHE @ >
FFFFFRFFEFL LIRS LIILO 2 %
NS CNMG 431 NS CNMG120404-NS  [0.016" °
CNMG 432 NS CNMG120408-NS [0.031"] ® @ °
(o))
£
% |SS CNMG 331E SS CNMGO090404E-SS [0.016" o0
i CNMG 332E SS CNMGO090408E-SS [0.031" o0
_~_ CNMG431ss CNMG120404-SS  [0.016" CICO ) ) °
"% ) cNmG432ss CNMG120408-SS  [0.031" XK ° °
0" CNMG433SS CNMG120412-SS  |0.047" o000 °
™ CNMG 321 TM CNMGO090304-TM [0.016"| @ @
CNMG 322 TM CNMG090308-TM [0.031'| @ ® @
CNMG 331E TM CNMGO90404E-TM [0.016'| @ @ o0 0 ° ° °
CNMG 332E TM CNMGO90408E-TM [0.031"| @ @ ) ° ° °
> CNMG 333E TM CNMGO090412E-TM [0.047'| @ @ ) ) ° °
£ CNMG 431 TM CNMG120404-TM [0016'|® © ®© © ®© @ ® © © ° )
; CNMG 432 TM CNMG120408-TM [0.031'|® © ® © ®© @ ®@ © © o0 0
2 CNMG 433 TM CNMG120412-TM [0047'|® © ®© © © © © ©¢ ® © © )
(0]
s CNMG 434 TM CNMG120416-TM [0063'| © ®© ®© ®© ® ® ® ® ° )
CNMG 543 TM CNMG160612-TM [0.047'|® ® ® @ °
CNMG 642 TM CNMG190608-TM [0.031'|® ® ® @ )
CNMG 643 TM CNMG190612-TM [0.047'|® ® ® @ )
AM CNMG 432 AM CNMG120408-AM [0.031"| @ @
2 CNMG 433 AM CNMG120412-AM  [0.047| @ @
5 @ . CNMG 434 AM CNMG120416-AM [0.063'| @ @
o . o
E o
3
e}
[0
E NM CNMG 432 NM CNMG120408-NM [0.031'|® ® @ @ PY
ps CNMG 433 NM CNMG120412-NM [0.047'| ® @ @
[
£
2
[
£
® : Line up
Reference pages
External toolholders — B202 - Internal toolholders — B294 -
J series toolholders — B376 TungCap — B223 -, FO06 -

Tungaloy B055




TurnlLine - Insert

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

NEGATIVE TYPE

Bl steel ® eccix ®ec ecec ecec |o
M Stainless e ocC [ ]
. . Cast iron ecec ec @ C * @ eCc (eceoc (ecec |O
© Rhomblcs 80 Non-ferrous [ ]
with hole Superalloys e ocC
H Hard materials
c Coated Coated Cermet | Uncoated
.S .
g § Chipbreaker Designation “C’_'é’ Q Q
— =0
= L 5 o o ® o ® o
5 W SE8288L,82828 g8 |84 |9
< Inch Metric o0 0o Y oI I = = (207 I
% PePPRRPRPPILIT oo |2z |F
TQ CNMG 431 TQ CNMG120404-TQ |0.016" [ J [ ]
2 CNMG 432 TQ CNMG120408-TQ  [0.031" ° °
£
(&)
€
2
5
[0]
g ZM CNMG 332E-ZM CNMGO090408E-ZM |0.031" [ BN )
é CNMG 432 ZzM CNMG120408-ZM |0.031" ® 00 o [ ]
% CNMG 433 ZM CNMG120412-ZM  |0.047" ® 00 [}
L% CNMG 434 ZM CNMG120416-ZM  |0.063" [ BN}
DM CNMG 431 DM CNMG120404-DM |0.016" [ BN J
CNMG 432 DM CNMG120408-DM [0031'|® ®@ ® @
g% - CNMG433DM CNMG120412-DM [0.047'|® ® © @
v CNMG 543 DM CNMG160612-DM  [0.047* °
All-round CNMG 321 CNMGO090304 0.016" [ BN} [ ]
> CNMG 322 CNMGO090308 0031"'® @ ® @ o [ ]
m _,% CNMG 431 CNMG120404 0016'® ®© © © © © @ @ @ © [ J [ ] [ J
8 CNMG 432 CNMG120408 0031''® ®© © © © © @ © @ © [ J [ BN J [}
S CNMG 433 CNMG120412 0047''® © © © © © © © ® © [ ] { ]
-003 CNMG 434 CNMG120416 0063 ® © © © © © @ ©
=
/_,‘\ CNMG 542 CNMG160608 0031'"'® ®@ ® @ [ N BN ] [ )
V CNMG 543 CNMG160612 00470 @ @O @O @000 O
CNMG 544 CNMG160616 0063 ® © © © © © © ©
CNMG 642 CNMG190608 0.031" ® 00
CNMG 643 CNMG190612 0047 ® © © © © © © © [ ]
CNMG 644 CNMG190616 0.063" ® 0 060 0 00O [ ]
® : Line up
Reference pages
External toolholders — B202 - Internal toolholders — B294 -
J series toolholders — B376 TungCap — B223 -, FO06 -
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TurnlLine - Insert

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

NEGATIVE TYPE

Bl steel ecc: 1 @ oc c ecoc oc oc °
M Stainless ® 0C C ecCocC [ J
. . Cast iron oc ® oc/ c ecec |ec oc °
© Rhomblc’ 80 Non-ferrous [ ]
with hole Superalloys e eCc o
H Hard materials
c Coated Coated Cermet | Uncoated
o —
E Chipbreaker Designation “C’_'ﬁ Q g
kS =5 0 o 2
5 SElegg28888 |8 P ° 5
< Inch Metric 555 I ICE 2T - & T o)
FFEF< <G |O 2 = §
g 27 CNMG 431 TN27 CNMG120404-27 0.016"| ®@ @ [ [ ]
E CNMG 432 TN27 CNMG120408-27 0.031"® ® @ [ J o
o .
S ,_.,-aﬁ;,q,\ CNMG 433TN27  CNMG120412-27 [0.047"| @
= -
K]
=
[T
28 CNGP 430-28 CNGP120401-28 0.004" [ I ) ( ]
CNGP 430.5-28 CNGP120402-28 0.008" o o [ ]
CNGP 431-28 CNGP120404-28 0.016" [ I} [ ]
CNGP 432-28 CNGP120408-28 0.031" [ I} [ ]
CNMG 431 TN28 CNMG120404-28 0.016" [ J [ I
CNMG 432 TN28 CNMG120408-28 0.031" (] ® o
CNMG 433 TN28 CNMG120412-28 0.047" [}
33 CNMG 432 TN33 CNMG120408-33 0.031" [ ] [}
(o))
-g CNMG 434 TN33 CNMG120416-33 0.063"| @
8 @ CNMG 543 TN33 CNMG160612-33 0.047"| @
§ v CNMG 643TN33  CNMG190612-33  [0.047'| @
é
37 CNMG 431 TN37 CNMG120404-37 0.016"| @ o
CNMG 432 TN37 CNMG120408-37 0.031"| @ [ ] ( ] [}
6 CNMG 433 TN37 CNMG120412-37  [0.047'| @
38 CNMG 431 TN38 CNMG120404-38 0.016"| @ o [ ] [ ]
CNMG 432 TN38 CNMG120408-38 0.031"| @ o [ ] [ ]
® : Line up
Reference pages
External toolholders — B208 - Internal toolholders — B321 -
J series toolholders — B376 TungCap — B223 -, FO06 -
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® : Continuous cutting

TurnlLine - Insert Ny Epract et
NEGATIVE TYPE Bl steel LY 2K’ c o Joc °
M Stainless ® € C X c o cC [ ] [ J
Cast iron eC ® € | C [ (14 [ AN
Rhombics 80° lNon—ferrous [ AN J
with hole S  Superalloys e e cc e °
H Hard materials
c Coated Cermet | Uncoated
g % Chipbreaker Designation gé = 8w, Q
i =  8EI288F0828RER8% 8 |of
g inh Metro ppZippbpIIEEs 2 |FE
SM CNMG 331E-SM CNMGO090404E-SM [0.016"| ®@ ® @
CNMG 332E-SM CNMGO090408E-SM [0.031'| ® ® @
CNMG 333E-SM CNMGO090412E-SM [0.047'|® ® @
Pl CNMG 431 SM CNMG120404-SM [0016"'|® ® ® @® [ J
: ‘\j?j;' ~ CNMG 432 SM CNMG120408-SM [0.031'|® @ ® @ ) °
CNMG 433 SM CNMG120412-SM [0.047'|® ®@ ® © [ ]
CNMG 543 SM CNMG160612-SM  [0.047'| ®@ @
g CM CNMG 431 CM CNMG120404-CM [0.016" [ B BN J
g CNMG 432 CM CNMG120408-CM |0.031" ® 06 0O
§ CNMG 433 CM CNMG120412-CM  [0.047" eoo0o0
é CNMG 542 CM CNMG160608-CM |0.031" ® 0o
CNMG 543 CM CNMG160612-CM  |0.047" [ I BN J
P CNGG 431 R-P CNGG120404R-P  |0.016" [ J [ J [
CNGG 431 L-P CNGG120404L-P 0.016" [ [} [
&\ CNGG 432 R-P CNGG120408R-P  [0.031" o °
m \ CNGG 432 L-P CNGG120408L-P 0.031" [ [
2 |HRM CNMG 431 HRM CNMG120404-HRM [0.016" o o
% CNMG 432 HRM CNMG120408-HRM (0.031" [ N J
e CNMG 433 HRM CNMG120412-HRM [0.047" [ N J
% CNMG 542 HRM CNMG160608-HRM [0.031" [ N J
g CNMG 543 HRM CNMG160612-HRM |0.047" [ BN J
o CNMG 643 HRM CNMG190612-HRM [0.047" [ BN ]
_'E, CNMG 644 HRM CNMG190616-HRM |0.063" [ N}
i
HMM CNMG 431 HMM CNMG120404-HMM [0.016" [
> CNMG 432 HMM CNMG120408-HMM [0.031" [ [}
E CNMG 433HMM  CNMG120412-HMM (0.047" °
g CNMG 542 HMM CNMG160608-HMM |0.031" [
% CNMG 543 HMM CNMG160612-HMM [0.047" [ J
% CNMG 544 HMM CNMG160616-HMM |0.063" [ J
® : Line up
Reference pages
External toolholders — B202 - Internal toolholders — B294 -
J series toolholders — B376 TungCap — B223 -, FO06 -
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® : Continuous cutting
H ¢ : Light interrupted cuttin
Tu r n I_ I n e - | n S e rt LM Hgavy interrEpted cuttir?g @A
NEGATIVE TYPE Bl steel ® eccx x € 1L @ ececec oc
M Stainless @ C| C | o eceocC
. o Cast iron oC oecC @ ecececC oC (LJ
Rhombic, 80 Non-ferrous (X3
with hole S  Superalloys e ocC (3
H Hard materials
c Coated Coated Cermet | Uncoated
. =
§ Chipbreaker Designation “C’_‘é’ Q g
kS =5 =) 2
3 SEl8e8883883288[R ] o =
< Inch Metric S bobboErxEE @ ) =
FFFFFRFFRFL LI <O|O 2 X %
SA CNMG 431 SA CNMG120404-SA |0.016" ® 6 0 O [ ]
CNMG 432 SA CNMG120408-SA |0.031 ® 6 06 0 00O [ ]
CNMG 433 SA CNMG120412-SA 0.047 ® 6 0O [ ] [ ]
CC» | CNMG 643 SA CNMG190612-SA 0.047 [ ) [ ]
'-"'; I CNMG 644 SA CNMG190616-SA  |0.063" [ ] [ ]
[&]
§
5 |S CNMG 431 R-S CNMG120404R-S |0.016" [ BN ) [ N BN J [ BN ] [ ]
o)
= CNMG 431 L-S CNMG120404L-S 0.016" ® o ® 0o [ J [ ]
. CNMG 432 R-S CNMG120408R-S  |0.031" ® o ® 0o [ BN ] [ ]
\ CNMG 432 L-S CNMG120408L-S  [0.031" ® o ® 0o o [ ]
TH CNMG 432 TH CNMG120408-TH [0.031'|® ® ® ©® [} [ ]
CNMG 433 TH CNMG120412-TH 0047''® ©® ® ©® [ ] [ )
CNMG 434 TH CNMG120416-TH 0063'® ®@ ® ©®
. CNMG 543 TH CNMG160612-TH 0047''® @ ® @ [ ]
v CNMG 544 TH CNMG160616-TH 0063 ® @ ® @ [ ]
o CNMG 643 TH CNMG190612-TH 0047 ® ®@ ® @ [ ]
[
= CNMG 644 TH CNMG190616-TH 0.063'|® ® ® © [}
3
>
8 THS CNMG 432 THS CNMG120408-THS [0.031'|® ® ® ©®
_S CNMG 433 THS CNMG120412-THS (0.047'|® ®© ® ©®
I CNMG 434 THS CNMG120416-THS (0.063'|® ® ® @
3
g CNMG 543 THS CNMG160612-THS (0047'|® ®@ ® ©®
= ; CNMG 544 THS CNMG160616-THS (0.063'|® ® ® @
V CNMG 643 THS CNMG190612-THS [0.047'| © @ @
CNMG 644 THS CNMG190616-THS (0.063" o 00
CNMG 646 THS CNMG190624-THS (0.094" ® 00
CNMG 866 THS CNMG250924-THS (0.094" [ I BN
® : Line up
Reference pages
External toolholders — B208 - Internal toolholders — B321 -
J series toolholders — B376 TungCap — B223 -, FO06 -

Tungaloy B059




® : Continuous cutting

H ¢ : Light interrupted cuttin
Tu r n I_ | n e - | n S e rt L3N Hgavy interrEpted cuttir?g
NEGATIVE TYPE Bl steel occx x| ex %
M Stainless € C | %
Cast iron oC eC @ € X
H o
Rhomblcs 80 Non-ferrous
with hole S  Superalloys
H Hard materials
Coated
5
W F chipbreak Designati 22
= o ipbreaker esignation 55w wwo 8 Q 0 10 10
T 2 Oflrd v m B3 dwd-da
o g i Somo©IIbibiob
% Inch Metric PeRPEez<cPRER
TRS CNMM 432 TRS CNMM120408-TRS [0.031'|® @® @
D
£ CNMM 433 TRS CNMM120412-TRS [0.047'|® ® @
‘3? CNMM 543 TRS CNMM160612-TRS [0.047'|® ® @
8% CNMM 544 TRS CNMM160616-TRS [0.063'(® ® @
S0
9? CNMM 644 TRS CNMM190616-TRS [0.063'|® @® @
52 CNMM 646 TRS ~ CNMM190624-TRS [0.094'|® @ @
é CNMM 866 TRS CNMM250924-TRS [0.094'|® ® @
TU CNMM 643 TU CNMM190612-TU  |0.047" [ BN J
N CNMM 644 TU CNMM190616-TU  |0.063" [ BN}
< gm " CNMM 646 TU CNMM190624-TU [0.094'|® ® ®
®| . CNMM866TU CNMM250924-TU [0.094'| © @
g :
‘»
% TUS CNMM 642 TUS CNMM190608-TUS [0.031'| @ @
C
@ CNMM 643 TUS CNMM190612-TUS [0.047'|®@ @® @
E’ CNMM 644 TUS CNMM190616-TUS [0.063'|® @® @
% CNMM 646 TUS CNMM190624-TUS [0.094'| ® ® @
(6]
2 ,ﬁ\\ CNMM648TUS  CNMM190632-TUS [0.125'| @ @
I N
% CNMM 864 TUS CNMM250916-TUS [0.063'|® ® @
CNMM 866 TUS CNMM250924-TUS [0.094'| ® ® @
CNMM 868 TUS CNMM250932-TUS [0.125'| @ @
SH CNMG 432 SH CNMG120408-SH |0.031" [ B BN
CNMG 433 SH CNMG120412-SH 0.047" [ N BN
CNMG 434 SH CNMG120416-SH  [0.063" ® 00
CNMG 543 SH CNMG160612-SH  |0.047" ® 00
o)) CNMG 544 SH CNMG160616-SH  |0.063" ® 00
o
5‘; CNMG 643 SH CNMG190612-SH  |0.047" ® 00
i CNMG 644 SH CNMG190616-SH  (0.063" ® 00
3
'g CH CNMG 431 CH CNMG120404-CH |0.016" ® 00
E CNMG 432 CH CNMG120408-CH (0.031" e 6 0O
=]
g CNMG 433 CH CNMG120412-CH  (0.047" e 6 0 O
= CNMG 543 CH CNMG160612-CH  [0.047" o0 o
CNMG 544 CH CNMG160616-CH |0.063" [ N BN ]
CNMG 643 CH CNMG190612-CH  |0.047" ® 00
CNMG 644 CH CNMG190616-CH [0.063" e 00
Reference pages
® : Line up
External toolholders — B208 - Internal toolholders — B321 -
J series toolholders — B376 TungCap — B223 -, FO06 -
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® : Continuous cutting

H ¢ : Light interrupted cutting
Tu r n I_l n e - | n S e rt % : Heavy interrupted cutting
NEGATIVE TYPE I stee o > .
M Stainless [}
. R Cast iron ecec o € oC [ oC O
Rhomblc’ 80 Non-ferrous [ J
with hole Superalloys
H Hard materials [
c Coated Cermet | Uncoated Ceramics
Ke] .
§ Chipbreaker Designation “C’_'ﬁ o g
Q e =
s S¢l8 w82 Q § o Sgr =
< Inch Metri 5 bbb ) T X% X o
nc etric FFF - 4 = a3 =
- CNMA 431 CNMA120404 0.016" ® 0 0 [
CNMA 432 CNMA120408 0031"® ® ® ® ©® ([ [ [
CNMA 433 CNMA120412 0047'® ®@ ® ® © [ [
CNMA 434 CNMA120416 0.063"| @ ® 00 [ [
CNMA 542 CNMA160608 0.031" ® 00
Q CNMA 543 CNMA160612 0.047" ( BN BN BN )
o CNMA 544 CNMA160616 0.063" ( BN BN BN )
'3-% CNMA 643 CNMA190612 0.047" o e 00
=}
o CNMA 644 CNMA190616 0.063" ( BN BN BN
5
O
g Wiper CNMA 432 W CNMA120408W 0.031" [}
o CNMA 433 W CNMA120412W 0.047" [ J
8 CNMA 434 W CNMA120416W 0.063" [}
X3
c
=
- CNGA 431 CNGA120404 0.016" { BN ]
CNGA 432 CNGA120408 0.031" ([ [ BN BN )
CNGA 433 CNGA120412 0.047" ® 0 o0 m
CNGA 434 CNGA120416 0.063" [ J [
CNGA 435 CNGA120420 0.078" [
® : Line up
Reference pages
External toolholders — B208 - Internal toolholders — B321 -
TungCap — B223 -, FO06 -

Tungaloy Bo61




® : Continuous cutting

H ¢ : Light interrupted cuttin
Tu r n I_l n e - | n S e rt L3N Hgavyinterrﬁpted cuttir?g
NEGATIVE TYPE I stee
M Stainless
Cast iron eoC © oC
H o
Rhomblcs 80 Non-ferrous
without hole Superalloys
Hard materials [
Ceramics
S
= o9
_2 8 Chipbreaker Designation E% ™ o
= o OF |0 v v~
A 2 c |TIREER
% < Inch Metric ol S S S
- CNGD 453 CNGD120712 0.047"| @
CNGD 454 CNGD120716 0.063"| @
- CNMN 432 CNMN120408 0.031"| @
E’ CNMN 433 CNMN120412 0.047"| @
=
o
€
=
o
0}
g - CNGN 431 CNGN120404 0.016" [
> CNGN 432 CNGN120408 0031'|®@ @
=
'<-C; CNGN 433 CNGN120412 0.047"| @ [
= CNGN 434 CNGN120416 0063'|® @ @
CNGN 435 CNGN120420 0.078"| @
CNGN 452 CNGN120708 0.031"| @ [
CNGN 453 CNGN120712 0.047"| @ [
m CNGN 454 CNGN120716 0.063"| @ [
CNGN 455 CNGN120720 0.078" [

® : Line up

Reference pages

CNGD... : External toolholders — B271
CNMN..., CNGN... : External toolholders — B246, Internal toolholders — B341
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TurnlLine - Insert

® : Continuous cutting
¢ : Light interrupted cutting

% : Heavy interrupted cutting

NEGATIVE TYPE

- Steel ® eCCi  0C O oCoC eoCcCocC [ J
M Stainless eCc © [ ]
Cast iron ecec ec o ecec ecec °
Rhombic, 55° l Non-ferrous o
with hole S  Superalloys ec o
H Hard materials
- Coated Coated cermet Cermet Uncoated
% Chipbreak Designati ES Q Q
g pbreaker esignation gg 2000 2o 89 89 .
< Inch Metric 555 5 LI eE & B I
FFFEFEFEFO [O(O) 2 2 =
TF DNMG 431 TF DNMG150404-TF 0.016" [ N [}
DNMG 432 TF DNMG150408-TF 0.031 [
&
ﬁ
Jé 01 DNGG 330.5-01 DNGG110402-01 0.008" o
5 DNGG 331-01 DNGG110404-01  [0.016" o0
'§ DNGG 332-01 DNGG110408-01 0.031" [} [
o w DNGG 430.5-01 DNGG150402-01 0.008" [ BN ] [}
: DNGG 431-01 DNGG150404-01 0.016" [ [ BN ] [ J
DNGG 432-01 DNGG150408-01 0.031" [ [ BN ] [}
TSF DNMG 331E-TSF DNMG110404E-TSF |0.016" ( BN ] [ [
DNGG 332E-TSF DNMG110408E-TSF |0.031" o o [ J [ J
DNGG 333E-TSF DNMG110412E-TSF |0.047" { BN ] [ [
o DNMG 431 TSF DNMG150404-TSF [0.016'|® ®© ® ® @ [ [
'_% DNMG 432 TSF DNMG150408-TSF [0.031'|® ®© ® ® @ [ J [
ng_ DNMG 433 TSF DNMG150412-TSF [0.047'|® ®© ®© ® ©®
DNMG 441 TSF DNMG150604-TSF (0.016" ( BN ] [ [
DNMG 442 TSF DNMG150608-TSF [0.031'|® ® ® @ [ J [}
DNMG 443 TSF DNMG150612-TSF [0.047'|® ® ® @
FW DNMG 331E-FW DNMG110404E-FW |0.016" (]
§ DNMG 332E-FW DNMG110408E-FW |0.031" ([
s DNMG 431 FW DNMG150404-FW |0.016" [
2| - DNMG432FW DNMG150408-FW [0.031"| @
@ | " DNMG 441 FW DNMG150604-FW [0016"| @
i-l% DNMG 442 FW DNMG150608-FW (0.031" o
ZF DNMG331E-ZF DNMG110404E-ZF |0.016" o o
DNMG 431 ZF DNMG150404-ZF |0.016" ® 0 o0 [ [
o DNMG 432 ZF DNMG150408-ZF |0.031" o 0 o0 [ [
% » DNMG 433 ZF DNMG150412-ZF 0.047" ® 0 o0
= & ™ . DNMG441ZF DNMG150604-ZF [0.016'| @ @
DNMG 442 ZF DNMG150608-ZF  (0.031" ® 00
DNMG 443 ZF DNMG150612-ZF 0.047" ( N ]
Reference pages @ :Lineup
External toolholders — B204 - Internal toolholders — B296 -
J series toolholders — B376 TungCap — B223 -, FOO08 -
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Negative




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

TurnlLine - Insert
NEGATIVE TYPE

lecl ¢

Bl steel % e ec eoc °
M Stainless ® C C @ C ocC [ ]
Cast iron o€ e C eoc oC [ ]
R!\ombic, 55° Non-ferrous [}
with hole Superalloys e C
H Hard materials
c Coated Cermet | Uncoated
=} .
_2 _‘Z’ Chipbreaker Designation qéé . 8w o S
s . (SfgssBsegsE @ e
g inoh Metric peppippizs |2 F
11 DNMG 331 TN11 DNMG110404-11 0.016" [
o DNMG 332 TN11 DNMG110408-11 0.031 [
ﬁ - DNMG 431 TN11 DNMG150404-11 0.016 [ J [ [ J
L% O DNMG 432 TN11 DNMG150408-11 0.031"( @ [
- 17 DNMG 431 TN17 DNMG150404-17 0.016" [ J
g ; DNMG 432 TN17 DNMG150408-17 0.031" [
£
SF DNMG 431 SF DNMG150404-SF  [0.016" ® 00
DNMG 432 SF DNMG150408-SF  (0.031" ® 00
DNMG 441 SF DNMG150604-SF  [0.016" ® 00
@ DNMG 442 SF DNMG150608-SF  (0.031" ® 0 0
CF DNMG 431 CF DNMG150404-CF [0.016" [ BN J
DNMG 432 CF DNMG150408-CF  (0.031" [ BN J
2 DNMG 433 CF DNMG150412-CF  [0.047" L)
_’é DNMG 441 CF DNMG150604-CF  |0.016" [ BN J
m o DNMG 442 CF DNMG150608-CF  [0.031" oo
DNMG 443 CF DNMG150612-CF  [0.047" [ BN ]
HRF DNMG 431 HRF DNMG150404-HRF (0.016" [ BN J
DNMG 432 HRF DNMG150408-HRF (0.031" [ BN J
DNMG 441 HRF DNMG150604-HRF (0.016" [ BN J
@ DNMG 442 HRF DNMG150608-HRF (0.031" [ BN J
® : Line up
Reference pages
External toolholders — B204 - Internal toolholders — B296 -
J series toolholders — B376 TungCap — B223 -, FOO08 -

B064 www.tungaloyamerica.com




TurnlLine - Insert

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

NEGATIVE TYPE

Negative

Bl steel e ecic ¥ oc ecec
M Stainless
. . Cast iron ecec oc ecec
Rhomblc’ 55 Non-ferrous
with hole Superalloys
H Hard materials
c Coated ggﬁ}%‘i‘ Cermet
= 58 .
. . . g3 °
S |Chipbreaker Designation 53|10 0 1 © = S o
2 Ol - d @ ~Y oy O
o . ™ T " o o 19
< Inch Metric o000 = n o
[ = = (C] 22
TS DNMG 332 TS DNMG110408-TS  [0.031"| ®
DNMG 431 TS DNMG150404-TS  [0.016 o0 o ) )
o DNMG 432 TS DNMG150408-TS  [0.031"| @ C3) )
= . DNMG433TS DNMG150412-TS  [0.047"| ® 3
T |
i W DNMG 441 TS DNMG150604-TS  [0.016" ° o0
DNMG 442 TS DNMG150608-TS [0.031'| @ @ ° )
DNMG 443 TS DNMG150612-TS [0.047'| @ @
> |SW DNMG 332E-SW DNMG110408E-SW [0.031"| @
% DNMG 333E-SW DNMG110412E-SW [0.047"| @
£ | DNMG 432 SW DNMG150408-SW [0.031"| @
g% o~ DNMG 433 SW DNMG150412-SW [0.047"| @
£=™ DNMG 442 SW DNMG150608-SW [0.031'| @
% DNMG 443 SW DNMG150612-SW [0.047'| @
£
3 |AS DNMG 431 AS DNMG150404-AS [0.016"| @ ° °
"g DNMG 432 AS DNMG150408-AS [0.031"| @ @ @ °
§ DNMG 433 AS DNMG150412-AS [0.047'|® ® ® ®
] g . DNMG441As DNMG150604-AS [0.016"| @
E ™ =
- W DNMG 442 AS DNMG150608-AS [0.031'] @ @
«E DNMG 443 AS DNMG150612-AS  [0.047'| @
2
_|CcB DNMG 331 CB DNMG110404-CB  [0.016"| @ ° °
e)
. DNMG 332 CB DNMG110408-CB  [0.031"| @ ° °
C.a
So
a5l
o]
a
NS DNMG 431 NS DNMG150404-NS  |0.016" ® [}
> DNMG 432 NS DNMG150408-NS [0.031'|® ® @ °
£
[%)
=
£

Reference pages

External toolholders — B204 -
J series toolholders — B376

Internal toolholders — B296 -

TungCap

— B223, FO08 -

® : Line up

Tungaloy B065



® : Continuous cutting
TurnlLine - Insert Ny Epract et
NEGATIVE TYPE Bl steel ® ecci ¥ | c | ¥ |ci * o ececec oc
M Stainless ® C C | o ecoC
. Cast iron ecec ® ececlec oc [ 33
R!\omblc, 55° l Non-ferrous (L3
with hole S  Superalloys e ocC (£
H Hard materials
c Coated Coated Cermet | Uncoated
o —
_2 E Chipbreaker Designation qéé o 1 o ol8 =
5 . |oE82888333:88%8 8 g
< Inch Metric ppRPPeRPE3EII5e 2 |
SS DNMG 331E SS DNMG110404E-SS |0.016" [ BN ]
DNMG 332E SS DNMG110408E-SS |0.031" [ BN ]
DNMG 431 SS DNMG150404-SS  [0.016" [ BN B BN ] [ BN J
@ DNMG 432 SS DNMG150408-SS  [0.031" ® 06 00O [ BN J ([ ]
ﬁ By ‘ DNMG 433 SS DNMG150412-SS 0.047" ® 6 00 [ ]
i " DNMG 441 SS DNMG150604-SS  |0.016" X °
DNMG 442 SS DNMG150608-SS  |0.031" ® 0600 [}
DNMG 443 SS DNMG150612-SS  |0.047" ® 06 0O
™ DNMG 331E TM DNMG110404E-TM |0.016" [ BN ]
DNMG 332E TM DNMG110408E-TM |0.031" [ BN ]
DNMG 333ETM DNMG110412E-TM |0.047" [ BN ]
DNMG 331 TM DNMG110404-TM |0.016" ® 0 0
DNMG 332 TM DNMG110408-TM  |0.031" ® 00
g DNMG 431 TM DNMG150404-TM [0.016'|® ® ® @ [ BN ]
é DNMG 432 TM DNMG150408-TM [0.031'|® ® ® @ [ BN )
g DNMG 433 TM DNMG150412-TM [0.047'|® ® ® @ [ BN ]
g DNMG 434 TM DNMG150416-TM  |0.063" [ BN ]
= DNMG 441 TM DNMG150604-TM [0.016'|® ® ® @ [}
m DNMG 442 TM DNMG150608-TM [0.031'|® ® ® @ [ J
DNMG 443 TM DNMG150612-TM [0.047'| ® ® ® @ [ )
DNMG 444 TM DNMG150616-TM [0.063'|® ® ® @
AM DNMG 432 AM DNMG150408-AM |0.031" [ BN ]
DNMG 433 AM DNMG150412-AM  |0.047" [ BN ]
g DNMG 434 AM DNMG150416-AM  (0.063" [ BN ]
% . DNMG442.AM DNMG150608-AM [0.031"| @ @
= e DNMG 443 AM DNMG150612-AM  |0.047" [ BN ]
é DNMG 444 AM DNMG150616-AM  |0.063" [ BN )
S
i)
o |NM DNMG 432 NM DNMG150408-NM |0.031" ® 0 0 [ J [ ]
% DNMG 433 NM DNMG150412-NM  |0.047" [ BN BN )
i.% ‘“‘%}j@ DNMG 442 NM DNMG150608-NM |0.031" [ [}
® : Line up
Reference pages
External toolholders — B204 - Internal toolholders — B296 -
J series toolholders — B376 TungCap — B223, FO08 -
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® : Continuous cutting
¢ : Light interrupted cutting
% : Heavy interrupted cutting

TurnlLine - Insert
NEGATIVE TYPE

Bl steel ® eccix x e ec |oc ecec (o
M Stainless e oC [ ]
. . Cast iron ecec ec @ Cc | @ ec |oC ecec |o
Rhomblc’ 55 Non-ferrous [ ]
with hole S  Superalloys e ocC
H Hard materials
c Coated Coated Cermet | Uncoated
. =
§ Chipbreaker Designation “C’_‘é’ Q Q g
= el -
5 SE8288.,82888 8 |88 |o 5
o . T T -y - 24 19 s o))
< Inch Metric o000 O0WLWLWLILII = n un s i3
FFFFFRFRFRFEFEIS (O] 22 [ >
TQ DNMG 431 TQ DNMG150404-TQ [0.016" o [ ]
o DNMG 432 TQ DNMG150408-TQ  [0.031" o [ ]
C
;| <G
(6]
€
2
e}
g ZM DNMG 332E-ZM DNMG110408E-ZM [0.031" [ BN )
o DNMG 432 ZM DNMG150408-ZM [0.031" ® 00 o [ ]
8 DNMG 433 ZM DNMG150412-ZM  [0.047" e 00
c
g - DNMG 442 ZM DNMG150608-ZM [0.031" ® 00
w DNMG 443 ZM DNMG150612-ZM  [0.047" o o
DM DNMG 432 DM DNMG150408-DM [0.031" o 00
DNMG 433 DM DNMG150412-DM (0047 ® ®© ® @
DNMG 441 DM DNMG150604-DM [0.016" [ ]
g~ DNMG 442 DM DNMG150608-DM (003" @ ® @
\Wg‘ DNMG 443 DM DNMG150612-DM [0.047'|® © @ ®
DNMG 444 DM DNMG150616-DM [0.063"| @
(o))
-_,% All-round DNMG 331 DNMG110404 0.016" o o [ B BN J [} [ ]
8 DNMG 332 DNMG110408 0.031'® ® ® @ [ B BN J [ ] [ ]
S DNMG 431 DNMG150404 0.016" [ BN BN J [ I BN BN BN J [ [ BN ) [ )
é DNMG 432 DNMG150408 0031''® © © © © © ®© © © © [ ] [ BN ) [ ]
DNMG 433 DNMG150412 0047''® © © © © © © © © O [ BN ) [ ]
c . ~ DNMG 434 DNMG150416 0.063" o 0 [ N BN J
S DNMG 441 DNMG150604 0016’ © @ oo o °
DNMG 442 DNMG150608 0031'"'® ®© © © © © @ © [ ]
DNMG 443 DNMG150612 0047 ® ®© © © © © © © [ ]
DNMG 444 DNMG150616 0.063" o o
g 27 DNMG 431 27 DNMG150404-27 0.016" [ ] ( ]
Lg DNMG 432 27 DNMG150408-27 0.031" ® o [ ]
[@)]
25| iy, DNMG 43327 DNMG150412-27  [0.047" °
o5 |
<
L
® : Line up
Reference pages
External toolholders — B204 - Internal toolholders — B296 -
J series toolholders — B376 TungCap — B223, F008 -
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® : Continuous cutting

' € : Light int ted cutti
Tu rn I_ ine - | nse rt S ngavylr;n?gr'.rfgp?edcgutltri‘r?g
NEGATIVE TYPE Bl steel oec c | xcx x| @ ocec |oc oc °
M Stainless ® €C C 1 o ecoecC [ J
Cast iron oC o ececC oC oC [ J
[ ]

Rhombic, 55° Non-ferrous
with hole Superalloys e oC

H Hard materials

c Coated Coated | Germet | Uncoated
] .
_2 _‘Z’ Chipbreaker Designation qéé owWo o9 S =
s | SE2R82IENE 18 B8 |2
: nch verc | BppzZiiz 5 B IF
28 DNMG 431 TN28 DNMG150404-28  (0.016" [ N
DNMG 432 TN28 DNMG150408-28  (0.031" [ N J
33 DNMG 431 33 DNMG150404-33  (0.016" [ J
DNMG 432 33 DNMG150408-33  [0.031" [ ] [ ]

DNMG 432 37 DNMG150408-37  [0.031" [ J [ ]

37 DNMG 431 37 DNMG150404-37  |0.016" ([ ]

(®)]
£ |38 DNMG 433 38 DNMG150412-38  [0.047'| ®
8
€
3
o)
(0]
m il
Parallel DNGG431R DNGG150404R 0.016" ) )
DNGG 431 L DNGG150404L 0.016" ° °
P DNGG 432R DNGG150408R 0.031" °
0 DNGG 432 L DNGG150408L 0.031" °
SM DNMG 331E SM DNMG110404E-SM 0016’ ® @ ®
DNMG 332E SM DNMG110408E-SM [0031'| ® ® @
DNMG 431 SM DNMG150404-SM [0016'f © ® ® @
DNMG 432 SM DNMG150408-SM [0031'] © ® ® @
7. DNMG 433SM DNMG150412-SM [0047'| © ® ® @
Y DNMG 441 SM DNMG150604-SM [0.016'f © ®© ® ®
DNMG 442 SM DNMG150608-SM [0031'] ® ® ® @
DNMG 443 SM DNMG150612-SM [0047"| © ® ® @

® : Line up

Reference pages

External toolholders — B204 - Internal toolholders — B296 -
J series toolholders — B376 TungCap — B223, FO08 -
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® : Continuous cutting
¢ : Light interrupted cutting
% : Heavy interrupted cutting

TurnlLine - Insert
NEGATIVE TYPE

Bl steel IR T e loc e ocec |o
M Stainless c c|% eece|c e oc °
) Cast iron ec o c o oc e eclec |o
Rl:‘omblca 55° l Non-ferrous [
with hole S  Superalloys eece c c o
H Hard materials
- Coated Cermet| cg{éd
% Chipbreak Designati 22 0 0 S :
] ipbreaker esignation ggu&gggg Wwwe 8582838 |o 2
< Inch Metric 555%%235355222528 T S
FFREFIA<Er RS0 062 | 2
cM DNMG 431 CM DNMG150404-CM [0.016" )
DNMG 432 CM DNMG150408-CM [0.031" oo o0 o0
DNMG 433 CM DNMG150412-CM  0.047" oo o0 o
DNMG 441 CM DNMG150604-CM [0.016" )
o ‘ DNMG 442 CM DNMG150608-CM [0.031" )
£ DNMG 443 CM DNMG150612-CM  0.047" )
3
Elp DNGG 430.5FRP  DNGG150402R-P  [0.008" ° °
2 DNGG 430.5FLP  DNGG150402L-P  [0.008" ° °
= DNGG 431 FRP DNGG150404R-P  [0.016" ° °
Z~.. DNGG 431FLP DNGG150404L-P  [0.016" ° ™
\wﬁ DNGG 432 FRP DNGG150408R-P  [0.031" °
DNGG 432 FLP DNGG150408L-P  [0.031" °
HRM DNMG 431 HRM DNMG150404-HRM [0.016" Y0
£ DNMG 432 HRM DNMG150408-HRM [0.031" o0
Em DNMG 433 HRM DNMG150412-HRM [0.047" Y0
o5 DNMG 441 HRM DNMG150604-HRM [0.016" o0
ga @ DNMG 442 HRM DNMG150608-HRM [0.031" o0
2 DNMG 443 HRM DNMG150612-HRM [0.047" o0
L
HMM DNMG 431 HMM  DNMG150404-HMM|0.016" °
DNMG 432HMM  DNMG150408-HMM [0.031" °
o DNMG 433HMM  DNMG150412-HMM (0.047" °
SA DNMG 431 SA DNMG150404-SA  [0.016" M0
DNMG 432 SA DNMG150408-SA  [0.031" o0
> DNMG 441 SA DNMG150604-SA  [0.016" °
e @ DNMG 442 SA DNMG150608-SA  0.031" ™
3
% S DNMG 431 R-S DNMG150404R-S [0.016'|® © © ® @ N
? DNMG 431 L-S DNMG150404L-S [0.016'|® © ©@ @ @ oo
= DNMG 432 R-S DNMG150408R-S [0.031'|® © ®@ @ @ o0
DNMG 432 L-S DNMG150408L-S [0.031'|® © ®@ @ @ o0
S e DNMG 441 R-S DNMG150604R-S [0.016'|® © © ® @
= DNMG 441 L-S DNMG150604L-S [0.016'|® © ®@ ® @
DNMG 442 R-S DNMG150608R-S [0.031'|® © ®@ @ @ °
DNMG 442 L-S DNMG150608L-S [0.031'|® © ®@ @ @
Reference pages
® : Line up

Internal toolholders — B324 -
TungCap — B223, FO08 -

External toolholders — B210 -
J series toolholders — B376

Tungaloy B069




® : Continuous cutting

TurnLine - Insert 3 Havy imermapied cutting
NEGATIVE TYPE Bl steel ocics & | w e % eclec |oc |o
M Stainless € C | % eC [ J
Cast iron oC eC @ € ' oCoC oC [ ] oC ©
Rhombics 55° l Non-ferrous [ ]
with hole S  Superalloys eoc
H Hard materials [
- Coated Coated |cermet | ,UN- | | Ceramics
S .
_2 E Chipbreaker Designation qéé o 1 olo o
= B SEe8B833w8288R |§ |2 85
g inch Metric pPRRRzIRPRRIs |2 |F KXX
2
TH DNMG 432 TH DNMG150408-TH [0.031'|®@ @ @ °
DNMG 433 TH DNMG150412-TH [0.047'|® @ @ °
DNMG 434 TH DNMG150416-TH [0.063'| ® @
 DNMG 442 TH DNMG150608-TH [0.031'|®@ ® @ °
DNMG 443 TH DNMG150612-TH [0.047'|®@ ® @ °
DNMG 444 TH DNMG150616-TH [0.063'|® ® @
THS DNMG 432 THS DNMG150408-THS [0.031'|® ® @
DNMG 433 THS DNMG150412-THS [0.047'|® ® @
DNMG 434 THS DNMG150416-THS [0.063'| ® @
.g < \. . DNMG 442 THS DNMG150608-THS [0.031'|® ® @
3 LW DNMG 443 THS DNMG150612-THS [0.047'|® ® @
% DNMG 444 THS DNMG150616-THS [0.063'| ® @
(0]
c
2 [sH DNMG 432 SH DNMG150408-SH  [0.031" o0 o
S DNMG 433 SH DNMG150412-SH  [0.047" o0 o
é DNMG 434 SH DNMG150416-SH  [0.063" o0 o
@ DNMG 442 SH DNMG150608-SH [0.031" oo o
DNMG 443 SH DNMG150612-SH  [0.047" o0 o
m CH DNMG 431 CH DNMG150404-CH [0.016" o0 o
DNMG 432 CH DNMG150408-CH  [0.031" o000
DNMG 433 CH DNMG150412-CH  [0.047" o000
DNMG 441 CH DNMG150604-CH [0.016" o0 o
‘ DNMG 442 CH DNMG150608-CH [0.031" o0 o
DNMG 443 CH DNMG150612-CH  [0.047" o0 o
- DNMA 431 DNMA150404 0.016" o000 (0 |0 |o
DNMA 432 DNMA150408 0.031" XX °
DNMA 433 DNMA150412 0.047" X
DNMA 441 DNMA150604 0.016" o000
2 ‘ DNMA 442 DNMA150608 0.081" eoo o
3 DNMA 443 DNMA150612 0.047" o0 o
g
3 |- DNGA 431 DNGA150404 0.016" e |o )
E DNGA 432 DNGA150408 0.031" e (¢ (eo0 o
> DNGA 433 DNGA150412 0.047" )
% DNGA 434 DNGA150416 0.063" °
= o DNGA 442 DNGA150608 0.031" Y
DNGA 443 DNGA150612 0.047" °
DNGA 444 DNGA150616 0.063" °
DNGA 445 DNGA150620 0.078" °
® : Line up

B070 www.tungaloyamerica.com




TurnlLine - Insert

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

Negative

NEGATIVE TYPE -Steel
M Stainless
Cast iron eoC
H o
gnhomblc’ 55 Non-ferrous
without hole Superalloys
Hard materials [ ]
Ceramics
c
S 59
[ . . . c.3
© |Chipbreaker Designation £5
S Og|Wv
a OO v
. - r
< Inch Metric X X
w
- DNGD 452 DNGD150708 0.031"| @
DNGD 453 DNGD150712 0.047"| @
. DNGD 454 DNGD150716 0.063'| @
2| - DNGN 431 DNGN150404 0.016" @
% DNGN 432 DNGN150408 0.031" [ ]
g DNGN 433 DNGN150412 0.047" @ @
g DNGN 434 DNGN150416 0.063"| @
g DNGN 452 DNGN150708 0.031" [}
> DNGN 453 DNGN150712 0047 @
o
'(-‘; DNGN 454 DNGN150716 0.063" [ J
c
£
- DNMX 454 DNMX150716 0.063"| @

Reference pages

External toolholders — B210 -
J series toolholders — B376

Internal toolholders — B324 -

TungCap

— B223, FO08 -

DNGD... : External toolholders — B271 -

DNGN... : External toolholders — B247

T m

Tungaloy B071



® : Continuous cutting

H ¢ : Light interrupted cutting
Tu r n I_I n e - | n S e rt & : Heavy interrupted cutting
NEGATIVE TYPE Bl steel ® ecci x oC °
M Stainless oC [ J
Cast iron eC oC oC [
Q Round, Non-ferrous L]
with hole Superalloys (Y-
Hard materials [
c Coated Uncoated | Ceramics
Ke] =
) Bl o c3
= © |Chipbreaker Designation 55 0 10 10 10 ©
= = 3fle-ra®d =] -
o Y Inch Metri 5555 L T =<
2 nc etric FRRFRZ = 3
61 RNMG 32 TN61 RNMG090300-61 [ BN ]
g RNMG 43 TN61 RNMG120400-61 - oo @ @ @ [
§ /‘\ RNMG 54 TN61 RNMG150600-61 - [ BN ]
. .
2|k RNMG 64 TN61 RNMG190600-61 - ® 00
£
% v RNMG 86 TN61 RNMG250900-61 - [ BN ]
ol = RNGA 43 RNGA120400 - [ )
s
o3
EO
55| (9
g =
€
-Steel
M Stainless
Cast iron eoC
Round’ Non-ferrous
without hole Superalloys °o e
Hard materials [
Ceramics
<
o —
3 23
O [Chipbreaker Designation £5|le ®
3 R ~ m @
m < Inch Metric XXsg
ol = RNGN 43 RNGN120400 - | @@
C
%’:—_;; RNGN 45 RNGN120700 - |® @ [}
EE RNGN 43 T0420 - °
c3 RNGN 43 T6 - °
-

® : Line up

Reference pages

RNMG..., RNGA... : External toolholders — B217 -

B072 www.tungaloyamerica.com




TurnlLine - Insert

® : Continuous cutting

¢ : Light interrupted cutting
% : Heavy interrupted cutting

NEGATIVE TYPE Bl steel oc c:x oc ecec o
M Stainless
. Cast iron oC oC ocoecC o
© Square, 920 Non-ferrous
with hole Superalloys
H Hard materials
c Coated ggrar;%‘% Cermet
£
S |Chipbreaker Designation §§ . & 2B
2 sflz8 g |88y
< Inch Metric > o ~ R
- - (O] 2 2 X
TF SNMG 431 TF SNMG120404-TF  [0.016" )
SNMG 432 TF SNMG120408-TF  (0.031 °
o1 SNGG 320.5-01 SNGG090302-01  [0.008" [ 3}
SNGG 321-01 SNGG090304-01  [0.016" °
SNGG 322-01 SNGG090308-01  [0.031" o0
ﬂ’eﬂ SNGG 430.5-01 SNGG120402-01 0.008" °
2 H SNGG 431-01 SNGG120404-01  [0.016" °
ey
-g SNGG 432-01 SNGG120408-01 0.031" o0
s
@ |B~D SNGG 321 R-B SNGGO090304R-B  [0.016" [} ® °
[&]
g SNGG 321 L-B SNGG090304L-B  [0.016" ) ° )
SNGG 322 R-B SNGGO090308R-B  [0.031" ° )
SNGG 322 L-B SNGGO090308L-B  [0.031" ° )
SNGG 431 R-C SNGG120404R-C  [0.016" ) )
]. .~ SNGG 431L-C SNGG120404L-C  [0.016" ) ) ®
ﬂ SNGG 432 R-C SNGG120408R-C  [0.031" °
SNGG 432 L-C SNGG120408L-C  [0.031" ° )
SNGG 432 R-D SNGG120408R-D  [0.031" °
SNGG 432 L-D SNGG120408L-D  [0.031" °
TSF SNMG 431 TSF SNMG120404-TSF [0.016'| ®@ @ ) °
o ~ SNMG 432 TSF SNMG120408-TSF [0.031'|® @ ) )
5 }“‘, SNMG 433 TSF  SNMG120412-TSF [0.047'|@ ®
ISl S|
ic W,
|5

Reference pages

External toolholders — B213 -

Internal toolholders — B322 -

® : Line up

Tungaloy B073

Negative



® : Continuous cutting

H € : Light interrupted cuttin
TU r n I_I n e - | n S e rt L3N Hgavyinterrﬁpted cuttir?g
NEGATIVE TYPE I stee c | % lox e o
M Stainless e C | C e C [ ]
. Cast iron e C oC [ ]
© Square, 90 Non-ferrous (]
with hole Superalloys e C
Hard materials
c Coated Cermet | Uncoated
o [
= o9
_2 8 Chipbreaker Designation E% S 8w >4
= = 88| Y ® Y wS o 0 o
Y 2 . cflssgo23d |8 |2
bl < Inch Metric ©o©o I uviII (2] I
= FEFL<FES<A 4 =
11 SNMG 431 TN11 SNMG120404-11 0.016" [}
g’ SNMG 432 TN11 SNMG120408-11 0.031" [ [}
i
2]
c| | W
i
- 17 SNMG 432 TN17 SNMG120408-17 0.031" [
E
B0
28
cn
8
£
[
SF SNMG 431 SF SNMG120404-SF [0.016'| ® ® @
SNMG 432 SF SNMG120408-SF  [0.031'|® ® @
CF SNMG 432 CF SNMG120408-CF  |0.031" [ BN ]
8’ SNMG 433 CF SNMG120412-CF 0.047" [ BN ]
£
K]
c
=
HRF SNMG 432 HRF SNMG120408-HRF [0.031" [ BN J
SNMG 433 HRF SNMG120412-HRF |0.047" o0
® : Line up
Reference pages
External toolholders — B213 - Internal toolholders — B322 -

B074 www.tungaloyamerica.com




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

TurnlLine - Insert
NEGATIVE TYPE

Bl steel ® eccx 1 € 1 CH 1 eCOC oc oc
M Stainless @ C| C ececC
. Cast iron eC 0C ecec oC oC
© Square, 90 Non-ferrous
with hole Superalloys ec
H Hard materials
< Coated Coated Cermet
E Chipbreaker Designation ES Q Q g
2 VNP 9 SRl wwwoo 28 e o S
o OO rr AN M AN M © O - ™ o o3 ©
< Inch Metric SOOI IITI = (2] 2
FFFFFFII<ZO (3] 4 %
TS SNMG 431 TS SNMG120404-TS 0.016" o 0 [ ) [}
g’ ~ SNMG 432TS SNMG120408-TS 0031"'® @ ® @ o [ ]
S '. SNMG 433 TS SNMG120412-TS 0.047 e 00
2| F o
iC e T
]
5 AS SNMG 431 AS SNMG120404-AS |0.016" [ ]
(8]
g6l SNMG 432 AS SNMG120408-AS 0.031' @ @ [}
3<
58| 7T
I% ———__ .
Z —
NS SNMG 432 NS SNMG120408-NS  |0.031" [ BN )
§ -
o |
£
c SS SNMG 431 SS SNMG120404-SS 0.016" e 6 0O [}
L
- ~ SNMG 432SS SNMG120408-SS  (0.031" eeo0e0 o
h ' ' SNMG 433 SS SNMG120412-SS 0.047" e 06 0O
{ 1
=
™ SNMG 321 TM SNMGO090304-TM [0.016" e 00
SNMG 322 TM SNMGO090308-TM  |0.031" [ B BN )
SNMG 431 TM SNMG120404-TM  [0.016" [ I ) [ ]
87 SNMG 432 TM SNMG120408-TM [0031'|® ® @ @ ( ]
g ~ SNMG 433 T™M SNMG120412-TM 0047'® ® ® @ [ ]
o -
€ ‘;_“_; SNMG 434 TM SNMG120416-TM  [0.063" o 00
§ -~ SNMG 542 TM SNMG150608-TM  [0.031"| @
= ~ SNMG 543 TM SNMG150612-TM 0.047" [ ] [ ]
SNMG 642 TM SNMG190608-TM  |0.031" o [ ]
SNMG 643 TM SNMG190612-TM 0.047" [ ] [ ]

® : Line up

Reference pages

External toolholders — B213 - Internal toolholders — B322 -

Tungaloy B075




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

TurnlLine - Insert
NEGATIVE TYPE

Reference pages

External toolholders — B213 -

Internal toolholders — B322 -

B076 www.tungaloyamerica.com

Bl steel ® eccx x| ®eec ec jecec |o
M Stainless [ ® oC [ ]
. Cast iron ecec ec @ Cc v eec oc (ecec |o
© square’ 20 Non-ferrous [ ]
with hole Superalloys @ oc ¢C
H Hard materials
< Coated Coated| Germet | Uncoated
g E Chipbreaker Designation “C’_'é’ Q
— =0
= 2 5% |w M o owlo ® o
[y 8882 888,82 82828 B8 |o
o < Inch Metric 5 > > H>ObbODODOBIIIE OV |T
> FFFFFFEFEFRFERELS IO 22 =
g ZM SNMG 432 ZM SNMG120408-ZM  |0.031" o 00
gm SNMG 433 ZM SNMG120412-ZM  |0.047 ® 00
o | B
oE| Lo
£0© ot
6 | L
£
DM SNMG 432 DM SNMG120408-DM  |0.031" [ BN )
SNMG 433 DM SNMG120412-DM  |0.047" [ B BN )
o L]
—
All-round SNMG 321 SNMG090304 0.016" [ BN J [ ] o
SNMG 322 SNMGO090308 0.031" [ B BN [ ] [ J
(®)]
-E SNMG 431 SNMG120404 0.016" [ N BN e 6 06 0 O [ N ) { ]
8 SNMG 432 SNMG120408 0031'"'® ®@ ® @ O 0 06060 0 0 0 [ BN ) { ]
S SNMG 433 SNMG120412 0047 ® ® ® @ o 0 060 0O { ]
é SNMG 434 SNMG120416 0063'|@ © @ @ oo o
‘ SNMG 435 SNMG120420 0.078" e 00 ® 0o
- : SNMG 543 SNMG150612 0.047" ® 06 06 0O
—
SNMG 544 SNMG150616 0.063" [ BN J [ ]
SNMG 643 SNMG190612 0.047" o 0 060 00 00 [ ]
SNMG 644 SNMG190616 0.063" o 0 0606 060 0 00 [ )
SNMG 856 SNMG250724 0.094" ® 00
SNMG 866 SNMG250924 0.094" ® 6 0O [ ]
g 27 SNMG 432 TN27 SNMG120408-27 0.031" [ ] [}
8 SNMG 433 TN27  SNMG120412-27  [0.047" °
of| ¥ =
o5 | [N
£0| K
@ [ |
£
® : Line up




TurnlLine - Insert

® : Continuous cutting

¢ : Light interrupted cutting
% : Heavy interrupted cutting

NEGATIVE TYPE

Reference pages

External toolholders — B213 -

Internal toolholders — B322 -

Bl steel oeccx x| ¢ | w e % c eec joc |o
M Stainless ® € C * C o C o oC [ J
Cast iron oc e cl % ¢ eec (ec |o
© Square, 90° Non-ferrous [ )
with hole Superalloys e e c o
H Hard materials
: Coated Cermet céjar{éd
o —
.S Chipbreaker Designation %é o wo®oo = _g
5 S8lee83388232888328 2 2 | |7
2 Inch Metric 55 555IILobBILIIL (& |X >
FFFRFFRFFRF<IFFRFFRFII<O00 |2 |F 2
37 SNMG 432 TN37 SNMG120408-37 0.031' ®@ @ [ [ J
SM SNMG 432 SM SNMG120408-SM  (0.031" e 06 060 [}
_ SNMG 433 SM SNMG120412-SM  (0.047" [ B BN BN )
\‘?‘h‘z SNMG 866 SM SNMG250924-SM (0.094' @ ® @ [
g CcM SNMG 432 CM SNMG120408-CM  (0.031" ® 0o
§ SNMG 433 CM SNMG120412-CM  (0.047" ® 0o
€ =
3 ‘f:_e;'.'\
S | N
P SNGG 321 FRP SNGGO090304R-P  (0.016" o [ )
SNGG 321 FLP SNGGO090304L-P 0.016" [ [ J
SNGG 322 FRP SNGGO090308R-P  |0.031" (BN ] [ J
SNGG 322 FLP SNGGO090308L-P 0.031" [}
E SNGG 431 FRP SNGG120404R-P  [0.016" ° °
— ‘ SNGG 431 FLP SNGG120404L-P 0.016" [ J [ ]
SNGG 432 FRP SNGG120408R-P 0.031" [ [}
SNGG 432 FLP SNGG120408L-P 0.031" [ [ )
HRM SNMG 432 HRM SNMG120408-HRM [0.031" e o
g SNMG 433 HRM SNMG120412-HRM (0.047" o o
gcn SNMG 542 HRM SNMG150608-HRM |0.031" (BN ]
oF SNMG 543HRM  SNMG150612-HRM [0.047* o0
gg SNMG 643 HRM SNMG190612-HRM (0.047" [ BN ]
LIE_ SNMG 644 HRM SNMG190616-HRM (0.063" [ BN ]
® : Lineup

Tungaloy B077



® : Continuous cutting

TurnlLine - Insert Ny Epract et
NEGATIVE TYPE -Steel ® OCCI % €| CI % 0C OC eocC
M Stainless ® C€C C 1 0C (14
Cast iron oC oC eC oC oC (=3
© Square, 90° l Non-ferrous CX
with hole S  Superalloys ec ¢ (£
H Hard materials
c Coated Cermet | Uncoated
o —
S E Chipbreaker Designation qéé owWowvo =
4 : _ |Sflgzesgs@isEE B g
3 inh Metro pppppR2zizs |2 2
HMM SNMG 432 HMM SNMG120408-HMM (0.031" [ J
SNMG 433 HMM SNMG120412-HMM (0.047" [ J
SA SNMG 431 SA SNMG120404-SA  |0.016" ® 06 06 00O
g SNMG 432 SA SNMG120408-SA  |0.031" [ BN BN BN BN J (]
?, SNMG 433 SA SNMG120412-SA  |0.047" ® 060 00
S | - ! SNMG 643 SA SNMG190612-SA  |0.047" [ J ([
§ I | SNMG 644 SA SNMG190616-SA  [0.063' °
S SNMG 431 R-S SNMG120404R-S  |0.016" ® o o 0o [ J
_ SNMG 431 L-S SNMG120404L-S 0.016" ® o ® 0o [ ]
].'} SNMG 432 R-S SNMG120408R-S  |0.031" ® o ® 0o [ J [ J
o ] SNMG 432 L-S SNMG120408L-S  (0.031" [ N ) o0 0 ) )
TH SNMG 432 TH SNMG120408-TH [0.031'|® ® ® ® [ J
SNMG 433 TH SNMG120412-TH 0.047" ® 00 [ J
SNMG 543 TH SNMG150612-TH 0.047'|®@ ® @ [ J
} %  SNMG544TH SNMG150616-TH  [0.063'(® ® ® °
ﬁ SNMG 643 TH SNMG190612-TH 0047 ® ®@ ® @ [ ]
8, SNMG 644 TH SNMG190616-TH 0.063"'|® ® ® @ [ ]
O
; THS SNMG 432 THS SNMG120408-THS [0.031" [ BN BN )
§ SNMG 433 THS SNMG120412-THS |0.047" ® 00
f, SNMG 543 THS SNMG150612-THS |0.047" ® o
E SNMG 544 THS SNMG150616-THS |0.063" ® o
% - SNMG 642 THS SNMG190608-THS |0.031" ® 00
=| (¥  SNMG643THS SNMG190612-THS [0.047"| © @ @
L SNMG 644 THS SNMG190616-THS [0.063'| ® ® ®
SNMG 646 THS SNMG190624-THS |0.094" [ BN BN )
SNMG 854 THS SNMG250716-THS |0.063" ® 00
SNMG 856 THS SNMG250724-THS |0.094" ® 00
® : Line up
Reference pages
External toolholders — B213 - Internal toolholders — B322 -

B078 www.tungaloyamerica.com




TurnlLine - Insert

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

NEGATIVE TYPE Bl steel eccx 1 | ex ¥
M Stainless € C | %
Cast iron oC ® € %
o
© Square, 90 Non-ferrous
with hole Superalloys
H Hard materials
c Coated
o —
= o9
§ Chipbreaker Designation g% owoSY © _‘£
o ofIRd 883332 d T
. ™ T T r - - o))
< Inch Metric oo oI Iowio )
FFFFILS<FEFE >
>:'§ TRS SNMM 543 TRS SNMM150612-TRS [0.047'|® ® @
>
8% SNMM 544 TRS SNMM150616-TRS [0.063'|® ® @
o2 (7" SNMM 644 TRS SNMM190616-TRS [0.063'|® ® @
gg - _;_.';J SNMM 646 TRS SNMM190624-TRS (0.094' ® ® @
5o B SNMMB8E6TRS  SNMM250924-TRS [0.094|@ @ @
=5
(&)
TU SNMM 644 TU SNMM190616-TU  (0.063" [ J
SNMM 646 TU SNMM190624-TU  |0.094" (BN ]
5 SNMM 856 TU SNMM250724-TU  |0.094" ( BN ]
8 SNMM 866 TU SNMM250924-TU [0.094'| ® @
»
Q<
E’ TUS SNMM 643 TUS SNMM190612-TUS [0.047'|® ® @
®n
; SNMM 644 TUS SNMM190616-TUS [0.063'|® ® @
'_,4% SNMM 646 TUS SNMM190624-TUS [0.094'|® ® @
>
i = SNMM 856 TUS SNMM250724-TUS [0.094'|® ® @
§ ! ‘ . SNMM 858 TUS SNMM250732-TUS [0.125'| @ @
T | s sNmm 866 TUS SNMM250924-TUS (0.094' ® ® @
SNMM 868 TUS SNMM250932-TUS [0.125'| ®@ @
SH SNMG 432 SH SNMG120408-SH  |0.031" ® 00
SNMG 433 SH SNMG120412-SH 0.047" ® 00
o SNMG 543 SH SNMG150612-SH 0.047" ® 0 0
c
= ( ' SNMG 544 SH SNMG150616-SH  |0.063" ® 00
]
‘; SNMG 643 SH SNMG190612-SH  |0.047" ® 00
é SNMG 644 SH SNMG190616-SH  |0.063" ® 00
e
8
€ |CH SNMG 432 CH SNMG120408-CH  (0.031" o 00
>
3 SNMG 433 CH SNMG120412-CH  [0.047" o0 0
= | | g%  SNMG434CH SNMG120416-CH  [0.063" oo o
==

Reference pages

® : Line up

External toolholders — B213 -

Internal toolholders — B322 -

Tungaloy B079




® : Continuous cutting

TurnlLine - Insert * Ficavy Intartopted outiig
NEGATIVE TYPE -Steel oc oc °
M Stainless ([ ]
Cast iron eC ® € % oC oC ([ ] eoc o
@ Square, 90° Non-ferrous ([ ]
with hole Superalloys
Hard materials [ ]
< . Coated ggf&%‘t’ Cermet | Uncoated Ceramics
_g E Chipbreaker Designation GE,é © © o o 0
s . |SFle22& 8w e Sgc
3 Inch Metric PEpRe &8 |2 E B33
- SNMA 322 SNMA090308 0.031" ® 00 [}
SNMA 323 SNMA090312 0.047" ® o
SNMA 431 SNMA120404 0.016" ® 00 [
o SNMA 432 SNMA120408 0031''® @ @ @ [ [ J [ J
‘3-% SNMA 433 SNMA120412 0047 ® ®@ ® @ [ [ J [ J
3 SNMA 434 SNMA120416 0.063" ® 00
g SNMA 543 SNMA150612 0.047" ® 00
é SNMA 643 SNMA190612 0.047" ® 00
jei
2. SNGA 321 SNGA090304 0.016" °
é SNGA 431 SNGA120404 0.016" ([ [ J [ J
w SNGA 432 SNGA120408 0.031" [ [ J [ J [ J
SNGA 433 SNGA120412 0.047" [ J [ BN BN J
SNGA 434 SNGA120416 0.063" [} [}
® : Line up
Reference pages
External toolholders — B213 - Internal toolholders — B322 -

B080 www.tungaloyamerica.com




TurnlLine - Insert

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

NEGATIVE TYPE

Negative

Bl steel oc °
M Stainless oC [ J
Cast iron oC [ oC ©
o
Square, 920 Non-ferrous [}
without hole Superalloys (@€
H Hard materials [ ]
c Coated | Uncoated Ceramics
22
© |Chipbreaker Designation £5lo D
= Qm|N o o r v
Q Os|x= - - N
< Inch Metric E £ X xx
- SNGD 453 SNGD120712 0.047" [ ]
SNGD 545 SNGD120716 0.063" [ ]
- SNGN 322 SNGN090308 0.031" [ BN ]
SNGN 421 SNGN120304 0.016" [ ]
SNGN 423 SNGN120312 0.047" [ ]
SNGN 431 SNGN120404 0.016" [ ]
SNGN 432 SNGN120408 0.031" [ ] o 0o
SNGN 433 SNGN120412 0.047" [ B BN J
SNGN 434 SNGN120416 0.063" ® 0o
SNGN 435 SNGN120420 0.078" [ N}
SNGN 436 SNGN120424 0.094" [ }
2 SNGN 452 SNGN120708 0.031" °
5 SNGN 453 SNGN120712 0.047" e o
g SNGN 454 SNGN120716 0.063" [ ] [}
3 SNGN 455 SNGN120720 0.078" )
1S
e)
‘E’D - SNMN 432 SNMN120408 0.031" [ ]
£ ~ SNMIN433 SNMN-120412 0.047"| @
(%] Y b i
= n\ *SNMN 434 SNMN120416 0.063" °
- *SNMN 432 TN SNMN120408TN 0.031" [ ]
*SNMN 433 TN SNMN120412TN 0.047" [ ]
— *SNMN 434 TN SNMN120416TN 0.063" [ )
e |\ *SNMN 435 TN SNMN120420TN 0.078" [ ]
- **SNMN 436 TN SNMN120424TN 0.094" [ ]
**SNMN 634 TN SNMN190416TN 0.063" [ ]
- SNGX 545 SNGX120716 [ )

* Chamfer hone 0.008" wide, -25° angle.
** Chamfer hone 0.005" wide, -25° angle.
Note: Carbide grades have a radius hone.

Reference pages

SNGD... : External toolholders — B273

SNGN..., SNMN... : External toolholders — B256 -, Internal toolholders — B342 -

® : Line up
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TurnlLine - Insert

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

NEGATIVE TYPE

- Steel @ ecec eCoC oC ocC o [ ]
M Stainless @ ecoc ®
Cast iron ® oC oCoC ococ o [ ]
Q Tr.iangular, 60° Non-ferrous )
with hole Superalloys )
H Hard materials
c Coated Coated cermet Cermet Uncoated
% o - 52
© |Chipbreaker Designation £5|lo © S o o
g SEE QN 8 N B 2
< Inch Metric 555 56 2es £
TF TNMG 331 TF TNMG160404-TF 0.016" [ N J [ ]
TNMG 332 TF TNMG160408-TF 0.031" [ N J
g
é 01 TNGG 220.5-01 TNGG110302-01 0.008" (]
‘E TNGG 221-01 TNGG110304-01 0.016" [ ]
k% TNGG 222-01 TNGG110308-01 0.031" [ N J
§ 4-\ TNGG 330.5-01 TNGG160402-01 0.008"| @ [ N J [ ]
(] TNGG 331-01 TNGG160404-01 0.016"| @ [ N J [ ]
H TNGG 332-01 TNGG160408-01 0.031"| @ [ N J
TNGG 333-01 TNGG160412-01 0.047" [ ] [ ]
- |01 TNGG330.5F-01 TNGG160402F-01  (0.008" (]
% B TNGG331F-01 TNGG160404F-01 [0.016" [ )
g g_ TNGG332F-01 TNGG160408F-01 [0.031" [
.§ é
a
A~C TNGG 221 R-A TNGG110304R-A 0.016" [ ] [ ]
TNGG 221 L-A TNGG110304L-A 0.016" [ (]
TNGG 222 R-A TNGG110308R-A  [0.031" (] (]
TNGG 222 L-A TNGG110308L-A 0.031" [ ] [ ]
TNGG 321 R-C TNGG160304R-C  [0.016" [ ] [ ]
TNGG 321 L-C TNGG160304L-C 0.016" [ ]
8 TNGG 322 R-C TNGG160308R-C  [0.031" [ ]
-_g’ TNGG 322 L-C TNGG160308L-C  |0.031" [ ]
;Z f TNGG 33V R-C TNGG160400R-C  [0.0012" [ ]
;% _ﬁ; \\ TNGG 33V L-C TNGG160400L-C  [0.0012" °
§ TNGG 330.5 R-C TNGG160402R-C  (0.008" [ ] [ [ ] [
TNGG 330.5L-C TNGG160402L-C 0.008" [ ] [
TNGG 331 R-C TNGG160404R-C  [0.016'| ® @ [ ] ® 00 [
TNGG 331 L-C TNGG160404L-C 0.016"| @ @ [ ] [ ] [ ] [
TNGG 332 R-C TNGG160408R-C  [0.031'| @ @ [ ] ® 00 [ ]
TNGG 332L-C TNGG160408L-C 0.031" @ @ [ ] [ ] [ ] [ ]

Reference pages

External toolholders — B211 -
J series toolholders — B377 -

Internal toolholders — B323 -
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TurnlLine - Insert

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

NEGATIVE TYPE

Bl steel ® eccx 1 ecec oc oc o °
M Stainless ecocC [ ]
. . Cast iron ecec oc oc oc °
Q Triangular, 60 Nem-iies °
with hole Superalloys (Y-
H Hard materials
c Coated ggrar%%‘% Cermet Uncoated
E Chipbreaker Designation ES Q Q g
£ (Lhip Ignati Gl www W = 2 =
2 Of|lor a » N A o] 0~ =] o
S . - X~ o 2 o e o))
< Inch Metric oo oo I I = n < T @
F-FFFFI<® (C] Z X = 2
D TNGG 431 R-D TNGG220404R-D  [0.016" o0
TNGG 431 L-D TNGG220404L-D  [0.016 °
o f TNGG 432 R-D TNGG220408R-D  [0.031 )
C
< “_-:--.\\ TNGG 432 L-D TNGG220408L-D  [0.031' )
=
S [w TNGG 331 R-W TNGG160404R-W  |0.016" ° °
@
3] TNGG 331 L-W TNGG160404L-W  |0.016" ° °
a /‘ TNGG 332 R-W TNGG160408R-W  [0.031" °
’ﬂ TNGG 332 L-W TNGG160408L-W  |0.031" °
w TNGG 330.5FR-W  TNGG160402FR-W [0.008" °
2 TNGG 330.5FL-W  TNGG160402FL-W |0.008" °
£
.ggv TNGG 331FR-W TNGG160404FR-W |0.016" °
< al TNGG 331FL-W TNGG160404FL-W |0.016" °
5e
g(‘nf:’ TNGG332FR-W TNGG160408FR-W |0.031" °
£ TNGG 332FL-W TNGG160408FL-W |0.031" °
TSF TNMG 231E-TSF  TNMG110404E-TSF [0016'] ® @ ° °
TNMG 232E-TSF  TNMG110408E-TSF (0031 @ @ ° °
=) a TNMG 330.5 TSF TNMG160402-TSF  |0.008" ° ° °
g /. TNMG331TSF TNMG160404-TSF (006" ©® ® ® @ ° °
E14 77 . TNMG332TSF TNMG160408-TSF [0.031'|®@ © @ ® @ ° °
TNMG 333 TSF TNMG160412-TSF  [0047'| ©® ® @ °
T |FW TNMG 231E-FW TNMG110404E-FW [0.016'| @
o
= TNMG 232E-FW TNMG110408E-FW [0.031"| @
o =y TNMG 332-FW TNMG160404-FW [0.016"| @
= = TNMG 333-FW TNMG160408-FW [0.031"| @
2 |
£
ZF TNMG 331 ZF TNMG160404-ZF (0016 © ® @ ° °
o i TNMG 332 ZF TNMG160408-ZF (003" ©® ® @ ° °
E y ’J; TNMG 333 ZF TNMG160412-ZF  [0.047" °
i_% i-v}-'\-"\'--,

Reference pages

External toolholders — B206 -
J series toolholders — B377 -

Internal toolholders — B296 -

® : Line up
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TurnlLine - Insert

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

NEGATIVE TYPE

Bl steel cx €| % lex eoc oc °
M Stainless ® C | C @ C oC [ J
. . Cast iron e C ecC oC [
@) Triangular, 60 Nem TS °
with hole Superalloys e C
H Hard materials
c Coated Cermet | Uncoated
A"
. . . c2 ©
S |Chipbreaker Designation 58w o oS wwsSES 8
2 C8lda®mB3 288 0 =}
2 Inch Metric 53 ootBhETE % -
FFFEFS<EFEFEFLSISO 4 [
11 TNMG 221 TN11 TNMG110304-11 0.016" [
TNMG 222 TN11 TNMG110308-11 0.031 [
TNMG 330.5 TN11 TNMG160402-11 0.008" [
o
'_% TNMG 331 TN11 TNMG160404-11 0.016 [} [ [ J
:E TNMG 332 TN11 TNMG160408-11 0.031" [
. TNMG 431 TN11 TNMG220404-11 0.016" [
TNMG 432 TN11 TNMG220408-11 0.031" [
e 17 TNMG 331 TN17 TNMG160404-17 0.016"| @ [} [
E ” TNMG 332 TN17 TNMG160408-17 0.031"| @ [
c.Q
29
cwn
i)
£
L
SF TNMG 331 SF TNMG160404-SF  [0.016" [ BN BN )
TNMG 332 SF TNMG160408-SF  [0.031" [ BN BN )
TNMG 333 SF TNMG160412-SF 0.047" [ BN BN )
CF TNMG 331 CF TNMG160404-CF [0.016" [ BN ]
=X TNMG 332 CF TNMG160408-CF  |0.031" [ N}
£
2
c
=
HRF TNMG 331 HRF TNMG160404-HRF (0.016" o o
TNMG 332 HRF TNMG160408-HRF [0.031" [ BN ]

Reference pages

External toolholders — B211 -
J series toolholders — B377 -

Internal toolholders — B323 -
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® : Line up




® : Continuous cutting

H ¢ : Light interrupted cuttin
Tu r n I_l n e - | n S e rt LM Hgavyinterrﬁpted cuttir?g @A
NEGATIVE TYPE Bl steel ® eccix x oc ecec
M Stainless
. Cast iron oC 0C ( 1 oC oC
Q Triangular, 60° Nem-iies
with hole Superalloys
Hard materials
< Coated Coated Cermet
E Chipbreaker Designation ES Q Q g
el J SElekegsg 8 |28 =
2 Of[o v A & o el ©
. - " r o))
< Inch Metric o000 = n 9 b
- - - (5 Z2 2
TS TNMG 331 TS TNMG160404-TS 0.016" ® 00 [ J o 0o
8’ TNMG 332 TS TNMG160408-TS 0.031"'® ® ® @ [ ] o o
ﬁ TNMG 333 TS TNMG160412-TS 0047 ® ® ® ©
C
=
g sSwW TNMG 232E-SW TNMG110408E-SW (0.031" (]
é_g_ _ TNMG 233E-SW TNMG110412E-SW (0.047" [ ]
Q% f:\ TNMG 332-SW TNMG160408-SW  (0.031" o
[o) Nl ' I'\
£2 TN TNMG 333-sw TNMG160412-SW  [0.047"| @
2 o
c
5 AS TNMG 331 AS TNMG160404-AS 0.016" ® o [}
(]
-8“‘5 TNMG 332 AS TNMG160408-AS 0031''® ®@ ® ©® [
< {
€8 . TNMG333AS TNMG160412-AS  [0.047'(@ © @
o gy
D0 | . LY
I% m—_ —
1S
7]
| CB TNMG 221 CB TNMG110304-CB  [0.016" o [ ]
O
m% - TNMG 222 CB TNMG110308-CB  [0.031" [} [}
c o A
50
a3 4@
[e)
gl
NS TNMG 331 NS TNMG160404-NS [0.016" [ BN ) [}
g’ ) TNMG 332 NS TNMG160408-NS [0.031'(|® @ @ [ ]
sl A
= _ N
[ ﬁ e -
® : Line up
Reference pages
External toolholders — B206 - Internal toolholders — B296 -

J series toolholders — B377 -

Tungaloy B085




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

TurnlLine - Insert
NEGATIVE TYPE

Bl steel ® eccx 1 € 1 CH 1 @ 0C C ococ |ocC
M Stainless @ C C | @ 0eccC oC
) . Cast iron ecec ® oc ¢ oclec |oc (33
Q T”angmars 60 Non-ferrous (2
with hole S  Superalloys e eoc o [ 23
H Hard materials
c Coated %grﬁ%‘t’ Cermet | Uncoated
S -
g § Chipbreaker Designation = Q Q
= - 9 SEluwuwes822838 |8 o
o Inch Metri CCEEEZECECE B E |8 P
nc etric [« I <> I «>]
2 PPRPRERRIIsccT|c |2 ¥
SS TNMG 231E SS TNMG110404E-SS [0.016" o0
TNMG 232E SS TNMG110408E-SS [0.031" o0
TNMG 331 SS TNMG160404-SS  [0.016" o000 ° °
o2 TNMG 332 SS TNMG160408-SS  [0.031" o000 ° °
& : TNMG 333 SS TNMG160412-SS  (0.047" eo o0 o0 °
£ TNMG 431 SS TNMG220404-SS  [0.016" o000 °
) TNMG 432 SS TNMG220408-SS  [0.031" o000 °
TNMG 433 SS TNMG220412-SS  [0.047" o000
™ TNMG 221 TM TNMG110304-TM [0016'| © ® @
TNMG 222 TM TNMG110308-TM [0031'| © @ @
TNMG 231E TM TNMG110404E-TM [0016'| @ @
TNMG 232E TM TNMG110408E-TM [0.031'| @ @
TNMG 233E TM TNMG110412E-TM [0047'| @ @
(@)}
£ TNMG 321 TM TNMG160304-TM [0016'| @ @ °
3 A TNMG 322 TM TNMG160308-TM [0031'| @ @
S 4@ TNMG331TM TNMG160404-TM [0016'| © @ @ o0
5| A~
é .. TNMG332TM TNMG160408-TM [0.031'|® ® ® @ o 0o 0
TNMG 333 TM TNMG160412-TM [0.047'|® ® ® @
TNMG 431 TM TNMG220404-TM [0016'| @ @ )
TNMG 432 TM TNMG220408-TM [0.031'|®@ ® ® @ °
TNMG 433 TM TNMG220412-TM  [0047'| ©® ® @ °
TNMG 434 TM TNMG220416-TM [0063'| @ @
AM TNMG 332 AM TNMG160408-AM  [0031"| @ @
-ﬁ TNMG 333 AM TNMG160412-AM  [0.047"| @ @
A
5 @
. .
£
5
g NM TNMG 332 NM TNMG160408-NM  [0.031"
= . TNMG 333 NM TNMG160412-NM  [0047'| @ @
[0) r .f-'- QS
E | Aoami
8 e
(@]
£
@ |TQ TNMG 331 TQ TNMG160404-TQ  [0.016" ) )
C
i TNMG 332 TQ TNMG160408-TQ  |0.031" ° °
Reference pages
® : Line up

External toolholders — B206 -
J series toolholders — B377 -

Internal toolholders — B296 -
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® : Continuous cutting

TurnlLine - Insert & ey encpescune [
NEGATIVE TYPE Bl steel e ocicx ¥ e o oc| |ecec |eclec |eo
M Stainless C o oC [ ]
Cast iron ecec ec @/ c x @ooc |ecec lecec |o
Q Tr-iangular, 60° l Non-ferrous [ J
with hole S  Superalloys e ocC
H Hard materials
c Coated Coated | Germet | Noq
'.g o P
§ Chipbreaker Designation %% o o o A o =4 = _‘é’
s 8820 888.82828 |88 28 |2 | ¢
2 Inch Metric S hSIhbbbIIT BE (28 |E >
FFFFS<FFFFS < |66 |22 |F 2
£ |ZM TNMG 331 ZM TNMG160404-ZM [0.016'/ @ ® @ ° °
% TNMG 332 ZM TNMG160408-ZM [0.031" @ ® @ ° °
E_E TNMG 333 ZM TNMG160412-ZM (0047 @ ® @
§§ TNMG 432 ZM TNMG220408-ZM  [0.031" °
5 TNMG 433 ZM TNMG220412-ZM  [0.047" °
i
DM TNMG 332 DM TNMG160408-DM [0.031'|® @ ® @
_ TNMG 333 DM TNMG160412-DM  [0.047"| @ @
: '. TNMG 434 DM TNMG220416-DM  [0.063" °
£NLZ
s
All-round TNMG 221 TNMG110304 0016"| ® ® o0 o0 ° °
TNMG 222 TNMG110308 003" @ @ oo o0 ° °
TNMG 321 TNMG160304 0.016" °
=) TNMG 322 TNMG160308 0.031" °
E= TNMG 331 TNMG160404 0016/® ® ® ® © © ® 0 0 © oo |o
; TNMG 332 TNMG160408 0031'/® ® ® @ © © 0 0 0 o e o0 |0
% TNMG 333 TNMG160412 00/7'/® ® @@ © 0 00 0 0 °
S . TNMG 334 TNMG160416 0063 @ ® @ o0 o0 °
Q_\ TNMG 335 TNMG160420 0078 ©® @ @
CEEEE 