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COMPANY PROFILE

Our Company Established in 2008, Pace (India) is located in New Delhi (India). Mr. Divay Bhasin along with 

our whole Pace (India) team has given a distinctive edge to the organization with his vast experience and 

knowledge.

Backed by an enthusiastic team of experts, we have grown in leaps and bounds in the industry. Our talented 

team includes HR personnel, quality control inspectors, sales & marketing executives and other allied 

professionals. With their market awareness and hard toil, we are able to provide superior quality products to 

the clients.

We have a well-structured network that assists us in spreading the business prospects in every nook and 

corner of the country. With our formidable network, we provide our high-performance products to every part 

of the country.

Pace India is one of largest Providers of Comprehensive Metal Cutting Solutions for Milling, Turning, Cast Iron, 

Threading & Grooving, Drilling, CBN & PCD, and Rich Mill Etc. We have been delivering high-quality industrial 

tools for over more than decades. These industrial and cutting tools offered by us are precisely designed in 

adherence to industry laid standards by using advanced machinery that is based on latest technology.

Pace India has remarkably earned a reputation for themselves by always rendering the best services & 

genuine material to their customer at any required hour of need .Our purpose is to satisfy and fulfil the needs 

of our customers by delivering high-quality products at competitive pricing. 

Our technically qualified sales engineers always there to support our valuable customers. Our focus is 

building healthy relationship with our customers by providing quality cutting tools at reasonable price with 

our enhanced technical support. Our goal is to be customer oriented and to work on different application 

areas, adding value to our products by providing services of our technically qualified sales team.
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TURNING TURNING 
Selection Method Of Cutting Tools 

Grade 

Vc(m/min)

PC15SPC25G

450-200

320-140

200-80

PC25SH

480-260

340-150

220-80

460-240

330-150

210-70

PC05S

430-180

300-130

190-70

PC22G

430-200

300-140

210-80

PC30 PC30H

300-200

200-120

150-70

350-250

250-150

180-70

ISO 

Materials Carbon Steel Alloy Steel Hardened And 
Tempered Steel

Hardness HB120-180 HB180-240 HB240-350

P

- - - -

ISO M

HB120-200 HB300

Austenite MartensiteMaterials

Hardness 
Vc(m/min)

Grade 

220-100

260-170

210-110

220-140

190-90

210-130

PC25H PC20H PC05SS

ISO K

HB150-220 HB140-220

Grey Cast IronMaterials

Hardness 

Nodular Cast Iron
Vc(m/min)

Grade 

380-200

220-110

400-190

300-150

280-160

280-140

PC15CCPC15C PC15CH

ISO 

Materials

Hardness 

N

Aluminum 

HB60

Grade 

600-300 900-400 300-1500

-

PC01 PC01H PCD

- - - - - - -

Vc(m/min)

ISO 

Materials

Hardness 

H

Hard materials

HB500-550

Grade 

- - - - - - --

Vc(m/min) 150-60

PCN

Recommended Cutting Parameters Of Turning Inserts

Selection Method of General Turning Tools: 

1. Understand the processed material condition, Machine 
 Model and condition 
2. Select the suitable insert shape, setting angle and clamping 
 designation.  
3. According to above conditions select details of tools as
  L/R, demension, etc. 
4. Select the type, chip break and grade of insert according 
 To all conditions.  

1. Understand the processed material condition, Machine 

 Model and condition.
2. Select the tool's type according to thread's type,  

 processing methods, etc.
3. According to above conditions select details of cutting 

 tools as L/R, dimension, etc.
4. Select the type, chip break and grade of insert according 

 to all conditions.

Selection Method of Threading Tools: 

Selection Method Of Grooving: 

1. Understand the processed material condition, Machine Model 
 And condition.
2. Select the basic type of drilling tools according to the 
 processing. (drilling, boring, threading, etc. )
3. Select the adoption of solid cutters or indexable tools 
 according to the machining accuracy and size.
4. According to above conditions to select details of interface, 
 dimensions, etc.
5. Select the type, chip break and grade of insert according to 
 all conditions.

1. Understand the processed material condition. Machine 
 Model and condition.
2. Select the basic type according to processing methods
 (external, internal, face grooving)
3. According to above conditions select details of  
 tools as L/R, demensions, etc.
4. Select the type, clamping designation, chip break  
 And grade of insert according to all conditions.

Selection Method of Hole-processing Tools:

rECOMMENDED GRADE OVERVIEW FOR TURNING INSERTS

COMMON TURNING 
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TURNING TURNING 
CVD COATED CEMENTED CARBIDE

CVD coated carbide grade , Universal grade 
suitable for steel and cast steel continuous cutting and 
cutting finishing to roughing. grades with a wide rage of 
applications. stainless  steel continuous cutting and in 
interrupted cutting       

PC25SH

PC05S CVD coated carbide grade , It is suitable  
for low-medium speed semi-finishing and finishing steel parts.   

PC15S CVD coated carbide grade , it is for smooth free  
 cutting excellent result machining grade for semi finishing 
 and finishing iso material          

PC05SS CVD coated micro-grain carbide. it is optimized 
for the best combines for the best combination for toughness 
and wearing resistance . It is wide range applicative and 
suitable for stain less and finishing ISO M material.  

Fibrous TiCN and the perfect combination
of ine grain Al O  coating signiicantly2 3
improved the wear resistance and
resistance to collapse of insert.

The carbide substrate

TiCN

2Al O3

Workpiece 42CrMo           Type:CNMG120408-GS Cutting 

parameter:Vc=390m/min  ap=1.5mm  fn=0.2mm/r

PC15SGrade of company 

9min 9min18min 18min

Black General Insert

Higher Cutting Speed And Longer Life Of Insert

Before the surface treatment After the surface treatment

The second generation of steel processing

The inserts with special surface technology, 
greatly improved the surface roughness, 
effectively reduce the cutting force, reduce
the adhesive between the cutter surface 
and the processed material, greatly 
improve the stability of inserts to use.

Contrast Effect Of Insert Abrasion Test

Surface gold TiN has the excellency of reducing the friction and wear recognition effect.

Special structure of Al2O3 settled layer has the best thermal barrier performance, high speed 
dry cutting, ensure resistance to plastic deformation of blade matrix at high speed dry cutting. 

TiCN layer with anti-wear material abrasion performance lead to the best wear resistant of 
the face of clearance angle.

Using gradient sintering technology, and increase the impact resistance and wear resistance
of insert, so as to improve the ability to resist damage of the insert.
Carbide with special crystal structure improves the red hardness of the blade matrix, and
strengthened the high temperature resistant performance of insert.

PC15S

Density ine grain layer of surface

Insert 
for use

Type CNMG120408-GM CNMG190616-GM TNMA220412

Grade PC15S PC15C

Shape

 42CrMo  HB280 1Cr13   HB270 Ferrosteel   HB280

 

V=100m/min     ap=1.5-3.0mm 
f=0.3mm/r 

  =400m/min  ap=1.3~2.5mm  Vmax
f=0.4~ 1.1mm/r

type

V=240m/min ap=1.5~2mm  f=0.2mm/r 

Dry cutting Dry cutting

Contrast

No. No. No.

Competitors

PC15CH
for good wear resistance , toughness and performed 
excellently in interrupted for CAST IRAN machining. it is also 
suitable for tougher casting with excellent result requirements. 

CVD coated carbide grade ,cemented. it is optimized PC15CC
the hard substrate coated  with a smooth and wear -
resistant coating , can bear harsh intermittent cutting 
conditions . universal grade for all cast iron roughing 
cutting at low medium speed. 

CVD coated carbide grade ,cemented. carbide,

PC15C CVD coated carbide grade ,cemented. it is 
optimized for general wear resistance ,toughness and 
performed good for cast iron Machining. It is good for 
free cutting of cast Iron.
  
  

Competitors Competitors

PC05SS

Material & Hardnss

parameters
condition 

Dry cutting

ace ace ace 

Black General Insert

FIRST CHOICE FOR HIGH-SPEED AND EFFICIENT 

Processing Of Cast Iron

Machining Example 
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TURNING 

ace 

TURNING 

The coating surface of PC20H

nc-TiAlN Coating(PC20H )

Insert
for
use   

Type CNMG120404-GM DNMG150404-BM

Grade PC20H PC20H

Shape

High performance TiAlN coated of nano structure ensures that the insert has a very high toughness  
and hardness. Unique coating technology makes the   insert with smooth surface and high wear resistance,  
excellent thermal stability and chemical stability provide effective protection of cutting edge 
 
 
 

                       2-4µm TiAINPVD coated, combinating with ultra 
fine particles' substrates with high-toughness, suitable for all
materials, stainless steel & high-temperature alloy in finishing, 
semi-finishing.

     

PC20H PC25G                     2-4µm TiAlN+TiAlSiN PVD high wear resistanc
e,g hoxidation resistance, combined with hard alloy with 
excellent toughness cemented carbide substrates, suitable 
for all kinds of processed materials with high hardness 
and medium load milling and drilling, stainless steel  and high 
and high temperature alloy in semi-fishing, rough turning, 
cutting and grooving,  achieving the combination of the perfect 
safety and wevar resistance.

                         2-4µm TiAIN PVD coated, combinating with 
fineparticles' substrates with high-toughness, suitable for 
all materials, high-temperature alloy & Ti alloy in finishing,
semi-finishing.

  

PC22G PC25H
 
                       2-4µm AlCrN+AlCrSiN PVD coated, combinating 
with ultra fine particles' substrates with high-toughness, 
suitable in light & medium loadmilling, stainless steel & high- 
temperature high hardness in finishing, semi-finishing. 

   

40Cr     HB280  1Cr18Ni9Ti     HB240

 

V=220m/min     ap=2.0mm     f=0.15mm/r Vc=150m/min    ap=1.0mm    f=0.15mm/r 

Dry Cutting  

Performance

Machine part No.(piece)/edge Tool life(min)

Company A Company A

type

Material & Hardnss

parameters
condition 

Dry Cutting  

ace ace 

Let The Difficult Machining Materials Gets Easy 

Processing case

pVD COATED CEMENTED CARBIDE

ace 

For semi-finishing to finishing turning.

With broad applied range for cast iron. 

Operations: turning, facing.

Advantages: high cutting edge hardness, low 

cutting resistance force, 

easy chip-flow. Combined with more abrasive 

grade can get better efficiency.

Limitations: Sensitive to casting, forging

and discontinuous cutting.

Typical parts : pieces of cast iron.

0.20
2
3

U

0
2

1

Used for finish turning. suitable for non-ferrous metals.
Operations : turning, facing and copying cutting.
Advantages: open positive rake angle groove in high cutting speed 
cutting light. Used as far as the high 
cutting speed can obtained more production efficiency.
Limitations : used for nonferrous metal material process 
Typical parts: ordinary aluminum parts.

-AK

For semi-finishing machining;
For semi finishing turning Of steel.
Operations: turning, facing, profiling
Typical parts : Steel Parts 
Advantages: High universality, easy chip-flow, special bulge close 
to the nose radius and big rake angle generate the cutting ability 
and low cutting force of chipbreaker,

-GM

0.150
1
8

0
5

Used for finish turning.
Aluminum alloy and other non-ferrous metals.
Operations: turning, facing and copying cutting.
Advantages: open positive rake angle groove in hiy
cutting speed cutting light. Used as far as possible the high 
cutting speed (high2500m / min ) can obtain more
production efficiency.
Limitations : used for nonferrous metal material process 
Typical parts: ordinary aluminum parts.

0
2

7
.5

LH

GH 

For rough turning.

Gray and nodular cast iron.

Operations: Turning, facing and profiling.

Advantages: A wide range

of rough machining of cast iron, 

provides good economy of machining.

Typical parts: Parts of cast iron.

0.34

0
1
8
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

TURNING 
Turning Insert Naming Rules

ace MD12

Shape

   

Insert Thickness

Inscribed Circle Thickness

Nose Radius Code

Code Diameter 
of I.C(mm) Code

Code

Thickness

Nose Radius

No radius

Diameter of 
insert(metric)

Round Insert

Thickness is dened as
height from bottom of 
insertto the highest 
part of cutting edge.  

MD GM BM

OPM HM

CQ

FG

AKOTM

FW MF-2

OMMMT

OPR

Length Of Cutting Edge

Diameter

of I.C(mm) 
Insert Thickness(mm)Code

Chipbreaker Code

ace 

TURNING 

C

Shape/Code Metric

Code
Wite

Without Hole With/Without Section plane Code Chipbreaker Section plane

With

With

With

With

With

With

With

With

Without

One-side

One-side

Without

Without

Without

Double-side

Double-side

With

With

With

Without

Without

Without Without

One-side

Double-side

Without

One-side

Double-side

Special

Insert shape Chipbreaker and clamping type

Clearance Angle Of Main Cutting Edge Tolerance

Code Clearance Angle

Code
Nose height M
tolerance(mm)

Toleranle of
I.C(mm)

Thickness S 
tolerance(mm)

(Reference) Details of M-class tolerance (Identied by shape and size)
Nose Height Tolerance(mm)

Inscribed 
circle

Inscribed 
circle

Regular 
triangle

Regular 
triangle

Square

Square

Diamond 
with 80 o

Diamond 
with 80 o

Diamond 
with 55 o

Diamond 
with 35 o

Diamond 
with 35 o

Diamond 
with 55 o

Round

Round

Others

Others

Tolerance Of Inscribed Circle(mm)

COMMON TURNING INSERTS

Turning Insert Naming Rules

Clearance AngleCode

Wite
Without Hole
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace 

TURNING TURNING 
GRADES SPECIFICATION 

INTRODUCTION OF CHIPBREAKER

Type Suitable Material
Chip 

Breaker 
Tolerance  

Chipbreaker 
Diagram

Recommended Cutting Parameter
CVD 

Coating 

CQ

FG

MT

FW

OMF

OPF

OTF

GF

CM

GM

MA

MD

TM

MF

OMM

OPM

OPR

PM

OTM

OTR

BM

L

AK

LH

GH

NO SLOT

TK

OPR

U

Process 
Type  

Finishing

Semi-finishing

Ne
ga

tiv
e 

An
gl

e 
Bl

ad
e 

Be
fo

re
 

Is The Former 
Angle Blade Non-ferrous Metals

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

G

G

M

M

M

M

PC30

PC30

PC01/PC01H

PC01/PC01H

PC25G

PC25G

PC25H

PC25H/PC25G

PC25H/PC25G

PC20H

PC20H

PC25H

PC25H/PC25G

PC25H/PC25G

PC25H/PC25G

PC25H/PC25G

PC05S

PC05S

PC05S

PC25SH

PC15S

PC15S/PC15CH

PC15S/PC05SS

PC15S

PC05SS

PC15S/PC05S

PC25SH

PC25SH

PC15S

PC15S

PC15S

PC15S

PC25SH

PC15S

PC15S

PC15S

PC25H

PC15CC

PC15C/PC15CC/PC15CH

PC15C

PC15C

PC15C/PC15CC

ap=0.2-6.0mm, fn=0.15-0.5 mm/r

ap=0.4-1.0mm, fn=0.1-0.65 mm/r

ap=0.5-1.5mm, fn=0.1-0.6 mm/r

ap=0.3-1.5mm, fn=0.07-0.5 mm/r

ap=1.0-3.2mm, fn=0.1-0.3 mm/r

ap=0.4-2mm, fn=0.15-0.35mm/r

ap=0.8-3mm, fn=0.1-0.3 mm/r

ap=0.3-2mm, fn=0.2-0.5 mm/r

ap=0.8-3.0mm, fn=0.1-0.4mm/r

ap=1.5-5mm, fn=0.15-0.5 mm/r

ap=0.8-3.2mm, fn=0.1-0.3 mm/r

ap=0.4-8.6mm, fn=0.1-0.65mm/r

ap=1.5-4.5mm, fn=0.2-0.5 mm/r

ap=0.5-3.0mm, fn=0.1-0.4mm/r

ap=1.0-3.0mm, fn=0.15-0.3mm/r

ap=1.0-3.5mm, fn=0.1-0.35mm/r

ap=0.5-1.5mm, fn=0.07-0.5 mm/r

ap=0.5-10mm, fn=0.15-0.65mm/r

ap=0.5-1.5mm, fn=0.07-0.5 mm/r

ap=0.5-10mm, fn=0.15-0.35mm/r

ap=1.5-5mm, fn=0.15-0.5 mm/r

ap=0.8-2.0mm, fn=0.05-0.2 mm/r

ap=0.8-3.0mm, fn=0.1-0.4mm/r

ap=0.5-2.5mm, fn=0.05-0.5mm/r

ap=0.4-10mm, fn=0.19-0.85 mm/r

ap=0.2-12.0mm, fn0.1-1.19 mm/r

ap=1-3.0mm, fn=0.1-0.5 mm/r

ap=0.5-1.5mm, fn=0.07-0.5 mm/r

ap=1-4.0mm, fn=0.15-0.5 mm/r

Process On Cast Iron

Negative 

Angle 

Blade Before

Pr
oc

es
s 

On
 S

te
el

 &
 S

ta
in

le
ss

 S
te

el

Finishing

Rough Finish

Semi-finishing

M

M

G

Carbide 
Grade

PVD 
Coating 

PC30

ace 
PC15CH

CVD coated carbide grade ,cemented. it is optimized for good wear resistance , toughness and performed excellently in 
interrupted for CAST IRAN machining. it is also suitable for tougher casting with excellent result requirements. 

PC15CC
CVD coated carbide grade ,cemented. carbide, the hard substrate coated  with a smooth and wear - resistant 
coating , can bear harsh intermittent cutting conditions . universal grade for all cast iron roughing cutting at 
low medium speed. 

PC15C
CVD coated carbide grade ,cemented. it is optimized for general wear resistance ,toughness and performed good for 
cast iron Machining. It is good for free cutting of cast Iron.
  
  

CVD coated carbide grade , Universal grade suitable for steel and cast steel continuous cutting and cutting finishing to 
roughing. grades with a wide rage of applications. stainless  steel continuous cutting and in interrupted cutting       PC25SH

PVD coated carbide grade ,it is high hardness and excellent versatility with good free cutting material for interrupted 
roughing and as well as difficult machining grade for semi finishing & finishing for steel Machining.    PC25G

PVD coated carbide grade ,it is highly hard substrate combines both favorable shock resistance and blade security. used 
PVD coating with excellent versatility, it is preferred in interrupted turning and milling steel.     PC22G

 CVD coated carbide grade , it is for smooth free cutting excellent result machining grade for semi finishing and finishing
 iso material          

PC15S

PC05S CVD coated carbide grade , It is suitable for low-medium speed semi-finishing and finishing steel parts.     

PC25H
PVD coated carbide grade ,it optimized for impact resistance , and wearing resistance, toughness and performed good 
for rough cutting in continuous and interrupted . it can realize high-speed , high -efficiency and environments cutting it 
is preferred in turning stainless steel.    

PC20H
PVD coated micro-grain carbide . use for a variety of stainless steel finishing at medium to low cutting speed. When need 
excellent edge strength and high surface quality provide the perfect ride cutting a high thermal shock resistance . 
Suitable for light interrupted cuts.     

PC05SS CVD coated micro-grain carbide. it is optimized for the best combines for the best combination for toughness and 
wearing resistance . It is wide range applicative and suitable for stain less and finishing ISO M material.  
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turning series 

PACE (INDIA)



ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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CNMG 120404 GH

CNMG 120408 GH

CNMG 120412 GH

CNMG 120404 GM

CNMG 120408 GM

CNMG 120412 GM

CNMG 120404 MA

CNMG 120408 MA

CNMG 120412 MA

CNMG 120404 MD

CNMG 120408 MD

CNMG 120412 MD

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

0.4

0.8

1.2

0.4

0.8

1.2

0.4

0.8

1.2

0.4

0.8

1.2

CNMG 120404 CM

CNMG 120408 CM

CNMG 120412 CM

CNMG 120404 CQ

CNMG 120408 CQ

CNMG 120412 CQ

CNMG 120404 FG

CNMG 120408 FG

CNMG 120412 FG

CNMG 120404 FW

CNMG 120408 FW

CNMG 120412 FW

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

0.4

0.8

1.2

0.4

0.8

1.2

0.4

0.8

1.2

0.4

0.8

1.2

Best Suitable Available        Only On Order        Generally Available 

CNMG 120404 MF

CNMG 120408 MF

CNMG 120412 MF

CNMG 120404 MT

CNMG 120408 MT

CNMG 120412 MT

CNMG 120404 OMM

CNMG 120408 OMM

CNMG 120412 OMM

CNMG 120404 OPM

CNMG 120408 OPM

CNMG 120412 OPM

CNMG 160408 OPM

CNMG 160612 OPM

CNMG 160616 OPM

CNMG 190612 OPM

CNMG 190616 OPM

CNMG 190624 OPM

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

12.9

16.1

16.1

16.1

19.3

19.3

19.3

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

15.875

15.875

15.875

19.05

19.05

19.05

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

4.76

6.35

6.35

6.35

6.35

6.35

6.35

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

5.16

6.35

6.35

6.35

7.94

7.94

7.94

0.4

0.8

1.2

0.4

0.8

1.2

0.4

0.8

1.2

0.4

0.8

1.2

0.8

1.2

1.6

1.2

1.6

2.4
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CNMG 120404 OPR
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Soft material.
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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fiberglass ,carbide and ceramics.      
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 

ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace ace 
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■ Common problems and solution

solution

Problems        Reason
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  Severe abrasion of tool nose
 

Bad

precision in

Flank surface of blade 

machining

insert wear increased a á

Cutting condition is not 

appropriate

Surface accuracy deterioration

Poor surface

quality

Tool wear increase and cutting

edge not sharp enough a a á�á á
Fracture of cutting edge a á á
Unsuitable geometrical shape of cutting edge á
Cutting condition is not appropriate a
Vibration, tremble a a a á á á
Built-up edge a a áT

herm
al                        

The inluence of 

cutting heat

Cutting condition is not appropriate

Unsuitable geometrical shape of cutting edge a a á

Poor dimension accuracy

Unstable size

Insert tolerance

Offset of workpiece or

tools a á á

F
ra

ctu
re

 o
f cu

ttin
g
 e

d
g
e

Flank surface
Abrasion on clearance angle a a á�á
Abrasion on rake angle a a á
Vibration, impactEdge chipping a a

Built- up edge
The hardness of workpiece and 

cutting condition does not adapt a�a á

Heat crack
The hardness of workpiece and cutting tool 

materials and cutting condition does not adapt á
Deformation of cutting 

edge nose

In the interrupted cutting with 

high feed a á á�
Tool life Material and cutting condition is not appropriate a a á

Chippings control

Long chip

winding

Cutting condition is not appropriate a
Unsuitable geometrical shape of cutting edge a á

Chip is shot lead 

to solash

Cutting condition is not appropriate a
Unsuitable geometrical shape of cutting edge a á

B
u
rr,sid

e
 co

lla
p
se

Steel aluminum 

produce burr

Cutting condition is not appropriate a
Tool abrasion and unsuitable
geometrical shape a aá á

Cast iron, the 

collapse edge

Cutting condition is not appropriate a
Tool abrasion and unsuitable
geometrical shape a a a

Mild steel,

the burrs

Cutting condition is not appropriate

Tool abrasion and unsuitable
geometrical shape a a á�á ��á a a a a

a a a a

a a a a

a a a a

a
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common turning application data   

Tool damage type Phenomenon Reason Solution

lank wear

cutting resistance increase

groove wear gradually in

lank surface

tool material is too soft

cutting speed is too high

the clearance angle is too small 

low feed

◆ choose tool materials of high wear resistance

◆ lower cutting speed

◆ increase clearance angle

◆ increase cutting feed

rake face wear

(crater wear)

chipbreaking control is bad

surface quality deterioration

tool material is  too soft cutting 

speed is too high 

◆

high feed

 
choose tool materials of high wear resistance

◆ lower cutting speed

◆ reduce cutting feed

cutting edge sudden collapse edge

breakage tool life is unstable

tool material is too tough

high feed

cutting intensity is not enough

tool rod and handle less rigid

◆
 

choose higher material toughness

◆ reduce cutting feed

◆ increase the edge grinding

( if rounding, chamfer instead)

◆ increase the toolholder size

damage

cutting resistance increase

deterioration of the

surface roughness

tool material is too tough

high cutting feed

cutting edge strength is not 

enough 

tool rod and handle less rigid

◆
 

choose higher material toughness

◆ reduce cutting feed

◆ increase the edge grinding

( if rounding, chamfer instead)

◆ increase the toolholder size

plastic

deformation

(cutting edge collapse)

workpiece size change

nose abrasion

tool material is too soft

cutting speed is too high

cutting depth and feed are too high

cutting depth and feed is too high 

cutting edge temperature is too high

◆
 

choose tool materials of high wear resistance

◆ lower cutting speed

◆ reduce cutting depth and feed

◆
 

use high thermal conductivity of tool

materials

built-up edge

(bond)

inishing surface deterioration

cutting resistance increase

low cutting speed cutting edge 

is not sharptool material is not 

suitable

◆ higher cutting speed

◆ increase rake angle

◆

 

choose small anity tool material

(coating, cermet, etc.)

collapse loss due to

heat crack thermal cycling in

interrupted cutting

expansion and contract ion 

caused by cutting heat ◆

tool material is too tough

 dry cutting

◆ choose higher material toughness

produce burr
boundary wear

cutting resistance increase
high feed, high cutting speed

◆ choose tool materials of high wear

resistance

◆ increase rake angle to improve the

edge sharpness

◆ lower cutting speed

usually occurring in

peel off
high hardness

materials, vibration

cutting

cutting edge bonding
◆

poor chip removal

 

increase rake angle to improve the 

edge sharpness

◆ increase the chip lute

■ Abrasion of tools and various damages
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THREAD CUTTING TOOLS 

0.14/0.09

0.10/0.06

0.08/0.06

0.10/0.06

Pitch

The total amount of feed

Feed time

Tool Moving Styles
Radial Feed(x)and Tooth Side Feed(z) 

Metric ISO External thread with wiper feed quantity recommend table 

Choose appropriate insert and size of tool holder 
(reference the list of thread turning tool) 
Different standard thread processing programming 
parameter table  

THREAD PROCESSING APPLICATIONS DATA

TURNING 
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Pitch

The total amount of feed

Feed time

Tool moving styles
Radial feed(X)and tooth side feed(Z) 

Thread processing applications data

AMERICAN UN EXTERNAL THREAD FEED QUANTITY RECOMMEND TABLE 
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