Edge Preparation

The edge preparation for indexable inserts consists either of a chamfer or a hone or a
combination of both. The chamfer is characterized by the width and the angle as shown
below, while the hone is defined by the radius "r". Edge preparation selection is especially
critical for ceramic inserts and should be matched to the application for which the insert is to
be applied. In general larger chamfers with or without hone are recommended for rough
turning while smaller chamfers and/or hones are recommended for finish turning.

CHAMFER HONE CHAMFER & HONE

TYPICAL EDGE PREPARATIONS FOR CERATIP CERAMIC INSERTS

OPERATION GRADE RAKE ANGLE | WXa HONE EDGE PREP
Finish Turning | All Grades Negative .003 x 25° none T00325
Finish Turning | All Grades Positive .003 x20° none T00320
Roughing A65, KS6000 Positive .008 x 25° none T00825
Roll Turning CER2, A65 Neutral .006 x25° | .001/.002 T00625D
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Tool Wear Categories

Wear Category Explanation

Normal Flank and Nose Wear

Normal flank and nose wear is the most desirable kind
of wear because tool life is very predictable; therefore,
optimum insert life nay be achieved. Normally, nose
wear will be slightly larger than the flank wear.

Notching Notching is a large amount of wear at the depth of the
cut line. The notch wear will be larger and deeper than
normal flank wear. Notching is common when
machining high temperature alloys, hard materials, or
work hardened materials. Countermeasures include
increasing the lead angle of the toolholder, increasing
the hone or land size on the insert, reducing feed rate or
cutting speed, varying depth of cut, or selecting a
tougher insert grade.

Crater Wear

Crater wear is an erosion of the insert material from the
top surface of the insert, thereby forming a smooth and
relatively regular shaped depression (crater). If left
unchecked, the crater may grow and weaken the cutting
edge, causing insert failure. Crater wear may not be a
problem if the maximum flank wear is reached before
the crater breaks through the cutting edge.
Countermeasures include reducing cutting speed or
feed rate, using coolant when applicable, checking for
proper cutting height, or selecting a harder, more stable
grade.

Thermal cracks look like small lines on the top surface
of the insert extending from the cutting edge. Thermal
cracks are caused by rapid changes in temperature at
the cutting edge. The temperature changes may be
caused by intermittent application of coolant and/or
interrupted cuts. When using coolant, make sure the
coolant flow is continuous and directed at the cutting
edge. Other countermeasures include reducing the
cutting speed or selecting a tougher insert grade.
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‘ Tool Wear Categories

Wear Category

Explanation

Built-up Edge Wear

Built-up edge is the result of small fragments of the
workpiece pressure welding to the cutting edge of the
insert. These fragments may then break off and take
small pieces of the insert with them. This results in a
very irregular depression that is not smooth like crater
wear. Built-up edges will cause rapid tool wear and
insert failure. Countermeasures include increasing the
cutting speed, using coolant if the grade allows,
selecting an insert with a high positive chip breaker or
sharp cutting edge, or selecting a cermet or TiC coated
carbide.

Chipping occurs when small pieces of the insert edge
break off rather than wear down. To the naked eye,
chipping may resemble normal flank wear, but under a
microscope, the chipped edge will be very rough and
uneven. Chipping makes the cutting edge rough and
inefficient and insert failure may occur. Check the
condition of the holder and shim to ensure the insert
does not move while cutting. Other countermeasures
include selecting a stronger insert geometry or
selecting a tougher grade. Finally, eliminate other
failure modes such as thermal cracking or built up
edge.

Plastic Deformation

Plastic deformation occurs when excessive heat
causes the insert edge to soften and as a result, the
cutting edge deforms and loses shape. Reduce the
temperature of the cutting edge by reducing the
cutting speed, feed rate, or by using coolant. Harder,
more wear resistant grades are less susceptible to
plastic deformation.
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Fracture is the result of the cutting force becoming
greater than the mechanical strength of the insert.
When this condition occurs, a section of the insert
breaks off (fractures). Fracture is intolerable because
of safety concerns to the machine operator, damage to
the machine tool, scrap of the workpiece and/or the
toolholder and also the loss of the remaining insert
cutting edges. Make sure the toolholder is in good
condition. Solutions include reducing the depth of cut
or feed rate, using a stronger insert geometry or a
stronger grade. Also check to be sure the fracture is
not caused by other failure modes progressing too far.



| Sl Derived Units Conversion Chart

M SI Derived Units Conversion Chart

(Extracted from JIS Handbook "Iron & Steel")

@ Force
N kgf dyn
1 1.019 72x107" 1x10°
9.806 65 1 9.806 65x10°
1x107° 1.019 72x107° 1
@ Stress 1Pa=1N/m2,1MPa=1N/mm?
Pa or N/m* MPa or N/mm* kgf/mm?* kgf/cm® kgf/m*
1 1x107° 1,019 72x1077 1.019 72x1078 1.019 72x107"
1x10° 1 1.019 72x107" 1.019 72x10 1.019 72x10°
9.806 65x10° 9.806 65 1 1x102 1x10°
9.806 65x10* 9.806 65x1072 11072 1 1x10*
9.806 65 9.806 65x10™° 1x1078 1x1074 1
@ Pressure 1Pa=1N/m
Pa kPa Mpa bar kgf/cm?

1 1x107° 1x107° 1x107° 1,019 72x107°
1x10° 1 1x107° 11072 1.019 72x1072
1x10° 1x10° 1 1x10 1.019 72x10
1x10° 1x102 1107 1 1.019 72

9.806 65x10* 9.806 65x10 9.806 65x1072 9.806 65x10™" 1
@ Work / Energy / Calorie 1J=1W-s, 1J=1N-m
J kW-h kgf-m kcal
1 2.777 78x10”7 1,019 72x10™" 2.388 89x10™*
3.600 00x10° 1 3.670 98x10° 8.600 00x10°
9.806 65 2.724 07x107° 1 2.342 70x10™°
4.186 05x10° 1.162 79x10™° 4.268 58x10° 1
@ Power 1W=1J/s , PS: Horsepower

w KW kgf-m/s PS keal/h

1 1x107° 1.019 72x10™" 1.359 62x10™° 8.600 00x10™"
1x10° 1 1.019 72x10° 1.359 62 8.600 00x10°

9.806 65 9.806 65x10~° 1 1.333 33x1072 8.433 71
7.355x102 7.355x10™" 7.5x10 1 6.325 29x10°
1.162 79 1.162 79x10™° 1.18572x10™" 1.580 95x10™° 1
@ Specific Heat
- et b5
1 2.388 89x10~*

4.186 05x10°

1

@ Thermal Conductivity

W/ (m-K)

kcal/ (h-m-°C)

1

8.600 00x10™"

1.162 79

@ Revolution

min~’

r.p.m.

1

60

60




620

| Surface Roughness

B Theoretical (Geometrical) Surface Roughness

Theoretical Surface Roughness at Turning means the minimum
roughness value from the cutting conditions and it is shown by the
formula as follows: f
Ry= f—zx1 0° N F
8R b
R
Ry : Theoretical Surface Roughness [ «m]
f :Feed Rate [mm/rev]
R : Corner Radius of Insert [mm]
How to obtain Surface Roughness Value Relationship with Triangle
= S—— Mo @G N Aritrhmeﬂ%al Mean| I\aax, I-Aeight TenR Poinﬁs Mean | note)
ype ymbo ow to Obtain xplanation oughness oughness oughness ) How to Indicate
o Tr—r . Ra(um) Hy(um) Rz(um) (Tnangle Mark)
@ y is obtained from the
§ distance in micron meter 0.025 0.100 0.100 Example
= between the highest peak and 0.050 0.20 0.20 AVAvavave ;
g the lowest valley in the range ( ) (DWhen Ra is 1.6pm
&£ R of sampled reference length A mA 0.10 0.40 0.40 !
= y (£) to the direction of mean AW /"\\/ \/)/\ /L 0.20 0.80 0.80 1.64mR
2 line of the roughness curve WV \’[ “[ -opmnia
T : 0.40 1.60 1.60 (@When Ry is 6.3um
% Ry=Rp+Rv 0.80 3.2 3.2 (VW) |
= 1.60 6.3 6.3 6.3umR
) ’ P .3 umRy
Rz is obtained from the total in micron % AR T AL AWy 3.2 12.5 125
meter of the mean value of the each A= A VV) (®When Rz is 6.3 um
distance between the mean line and 5 E &E/ Y ﬂ/\/ﬂ/r 6.3 25 25 ! K
peaks (Yp) from the highest one, and ! 125 50 50 o
the mean value of the each distance | yp 14 ypor Yos+ Yoar Yos : . (V) 6.3umRz
between the mean line and the 5 Di’;t;ce’fr;m ﬁl?mg:\ingfo highest 5 25 100 100

valleys (Yv) from the lowest one, of | peaks in the range of sampled reference

Ten Points Mean Roughness

Rz the roughness curve in the range of length "2"
sampled reference length "4". Y1+ Yoot Yvar Yvat Yvs:
Distance from the mean line to the lowest 5
valleys in the range of sampled reference
length " 2"
Rz (Ypi1+Yp2+Yps+Ypa+ Yps)+(Yvi+Yve+ Yva+ Yva+ Yvs)
5
Ra is obtained from the following
formula in micron meter when the
roughness curve is expressed by
y=f(x), taking X-axis to the mean line
direction and Y-axis to the vertical
magpnification of the roughness curve
Ra in the range of sampled reference

length "£".

Ra= | {x)ax

Arithmetical Mean Roughness

Indication in JIS Standard

Note: Finishing symbol (Triangle =7 and wave ~) was abolished from JIS standard
from 1994 Revision.

Example of Ra Indication

Example of Ry, (Rz) Indication

(MDWhen indicating upper limit only
(when upper limit is 6.3 umRa)

(@When indicating both lower and upper limit 6.
(when upper limit is 6.3 zmRa, lower limitis 1.6 xmRa) 1.6

(MDWhen indicating upper limit only
Indicate surface roughness following
the parameter symbol.

Ry6.3
(Rz6.3)

@When indicating both lower and upper limit Ry6.3~1.6
Indicate surface roughness as (upper (Rz6.3~1.6)
limit~lower limit) following the parameter symbol.

B Caution: Surface Roughness Symbol
The above information is based on JIS B 0601-1994.

However, some symbols were revised as shown in the right table in

accordance with ISO Standard from JIS B 0601-2001 version.

Ten Points Mean Roughness (Rz) was eliminated from 2001 version

but it still remains as Rzuis reference.

Type Symbol of Symbol of
JIS B 0601-1994 JIS B 0601-2001
Max. Height Roughness Ry - Rz
Ten Points Mean Roughness Rz - (Rzuis)
Arthmetical Mean Roughness| Ra - Ra




| Hardness Value

B Heat Treatment

Hardness of steel may be determined by the heat treatment as classified below.

Heat Treatment

‘@Ouenching (Tempering)‘ ‘@Normalizing‘ ‘ ®Annealing ‘

—— = Temperature

After heating to over 727°C, cool rapidly
down to 550°C in water or oil

It heightens the hardness and improves the wear resistance.
Quenching makes steel hard because it cools down red-hot
steel very rapidly in water or oil, but it contains internal stress.
In order to remove such internal stress, tempering is used.
(After cooled down once, reheat it to 200°C~700°C)

After heating to over 727°C, cool down

It minimizes the size of composite crystals.

rather rapidly to 600°C and then at normal It is used to improve the mechanical character or machinability.

temperature

®

Quenching

(Tempering)

@

Normalizing
- ®

——Time .
Annealing
Heat Treatment Method

After heating to over 727°C, cool down very | Similar to the process of normalizing, but the crystal size is
slowly to 600°C, then at normal temperature | bigger. It targets machinability improvement and

distortion correction.

For chromium molybdenum steel or carbon steel:

Symbol Heat Treatment Method Description Example

No treatment

® Raw Material as it is rolled SCM435 ®
Material after quenching or temperin

@ Quenching (Tempering) d o perng SCM435 @

. Material softened

@ Annealing (Coarse Pearlite Organization) SCM435 @
Material with minute Pearlite organization

@ Normalizing Harder and sticker than Annealed steel scm43s (N)
Chip control becomes worse a little

"H" of JIS Standard (JIS G4052) such as SCM435H and SCr420H delineates "Structural Steels with Specified Hardenability Bands (H Steel)" which is

different from .

"Structural Steels with Specified Hardenability Bands (H Steel)" delineates steel material whose surface hardness' upper and lower limit is
determined. The surface hardness is measured with the quenching process using a round bar testpiece of 25mm-diameter and 100mm-length.

B Hardness Value

Hardness

Reference Standard Example

Explanation of Example

Brinell Hardness

JIS Z 2243:1992

250HB

Hardness Value: 250, Hardness Symbol: HB

200~250HB When the hardness has the range
Vickers Hardness JIS Z 2244 : 1998 640HV Hardness Value: 640, Hardness Symbol: HV
Rockwell Hardness JIS Z 2245: 1992 60HRC Hardness Value: 60, Hardness Symbol: HRC
Shore Hardness JIS Z 2246 : 1992 50HS Hardness Value: 50, Hardness Symbol: HS
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| Vickers Hardness Conversion Chart

Brinell Hardness B Brinell Hardness S
@ [ 10mm Dia. Ball Rockwell Hardness ” @ g @ | 10mm Dia. Ball Rockwell Hardness ” @ g
2 Load: 3000kgf 2 = 2 Load: 3000kgf 2 =
° = E= ° = <
] ° > ] B >
v | = £ ¢ | = £ ¢
E’ 3 TumssET . A S.cale B §ca|e C Scale ° 7] E 3 THRESER A S.cale B $cale C Scale ° &a
3] o ’ oad: 60kgf|Load: 100kgf | Load 150kgf | © o © ° . Load: 60kgf|Load: 100kgf | Load 150kgf| © k)
> | s Carbide Diamond | 1.6mm | Diamond | & @ > | s Carbide Diamond | 1.6mm | Diamond | & 2
= =El Point | Dia.Ball | Point e ER— Point | Dia.Ball | Point £
@ [77]
940 - 85.6 - 68.0 97 320 | 303 303 66.4 (107.0) 32.2 45 | 1005
920 | - - 85.3 - 67.5 96 310 | 294 294 65.8 - 31.0 980
900 | - - 85.0 - 67.0 95 300 | 284 284 65.2 (105.5) 29.8 42 | 950
880 | - (767) 84.7 - 66.4 93 295 | 280 280 64.8 - 29.2 - 935
860 | - (757) 84.4 - 65.9 92 290 | 275 275 64.5 (104.5) 28.5 41 915
840 | - (745) 84.1 - 65.3 91 2851270 270 64.2 - 27.8 - 905
820 | - (733) 83.8 - 64.7 90 280 | 265 265 63.8 (103.5) 271 40 | 890
800 | - (722) 83.4 - 64.0 88 275 | 261 261 63.5 - 26.4 - 875
780 | - (710) 83.0 - 63.3 87 270 | 256 256 63.1 (102.0) 25.6 38 | 855
760 | - (698) 82.6 - 62.5 86 265 | 252 252 62.7 - 24.8 - 840
740 | - (684) 82.2 - 61.8 84 260 | 247 247 62.4 (101.0) 24.0 37 | 825
720 | - (670) 81.8 - 61.0 83 255 | 243 243 62.0 - 23.1 - 805
700 | - (656) 81.3 - 60.1 81 250 | 238 238 61.6 99.5 22.2 36 | 795
690 | - (647) 81.1 - 59.7 - 245 | 233 233 61.2 - 21.3 - 780
680 | - (638) 80.8 - 59.2 80 240 | 228 228 60.7 98.1 20.3 34 | 765
670 | - 630 80.6 - 58.8 - 230 | 219 219 - 96.7 (18.0) 33 | 730
660 | - 620 80.3 - 58.3 79 220 | 209 209 - 95.0 (15.7) 32 | 695
650 | — 611 80.0 - 57.8 - 210 | 200 200 - 93.4 (13.4) 30 | 670
640 | — 601 79.8 - 57.3 77 200 | 190 190 - 91.5 (11.0) 29 | 635
630 591 79.5 - 56.8 - 190 | 181 181 - 89.5 (8.5) 28 | 605
620 | - 582 79.2 - 56.3 75 180 | 171 171 - 87.1 (6.0) 26 | 580
610 | — 573 78.9 - 55.7 - 170 | 162 162 - 85.0 (3.0) 25 | 545
600 | - 564 78.6 - 55.2 74 160 | 152 152 - 81.7 (0.0) 24 | 515
590 | - 554 78.4 - 54.7 - | 2055 150 | 143 143 - 78.7 - 22 | 490
580 545 78.0 - 54.1 72 | 2020 140 | 133 133 - 75.0 - 21 455
570 | - 535 77.8 - 53.6 - | 1985 130 | 124 124 - 71.2 - 20 | 425
560 | - 525 77.4 - 53.0 71 | 1950 120 | 114 114 - 66.7 - - 390
550 | 505 517 77.0 - 52.3 - | 1905 110 | 105 105 - 62.3 - - -
540 | 496 507 76.7 - 51.7 69 | 1860 100 | 95 95 - 56.2 - - -
530 | 488 497 76.4 - 51.1 - | 1825 95 | 90 90 - 52.0 - - -
520 | 480 488 76.1 - 50.5 67 | 1795 90 | 86 86 - 48.0 - - -
510 | 473 479 75.7 - 49.8 - | 1750 85 | 81 81 — 41.0 - - —
500 | 465 471 75.3 - 49.1 66 | 1705 Extracted from JIS Handbook "Iron & Steel"
490 | 456 460 74.9 - 48.4 - | 1660 Note (1) 1MPa=1N/mm?
480 | 448 452 74.5 _ 47.7 64 | 1620 (2) Value in () is not in practical use, but reference only
470 | 441 442 741 - 46.9 - | 1570
460 | 433 433 73.6 - 46.1 62 | 1530
450 | 425 425 73.3 - 45.3 - | 1495
440 | 415 415 72.8 - 44.5 59 | 1460
430 | 405 405 72.3 - 43.6 - | 1410
420 | 397 397 71.8 - 42.7 57 | 1370
410 | 388 388 71.4 - 41.8 - | 1330
400 | 379 379 70.8 - 40.8 55 | 1290
390 | 369 369 70.3 - 39.8 - | 1240
380 | 360 360 69.8 (110.0) 38.8 52 | 1205
370 | 350 350 69.2 - 37.7 - | 1170
360 | 341 341 68.7 (109.0) 36.6 50 | 1130
350 | 331 331 68.1 - 35.5 - | 1095
340 | 322 322 67.6 (108.0) 34.4 47 | 1070
330 | 313 313 67.0 — 33.3 — | 1035




| Materials Cross Reference Materials Cross Reference

| Stainless Steel / Heat Resisting Steel | | Carbon Steel / Alloy Steel | | Tool Steel
® Stainless Steel (Ferritic) ® Carbon Steel ® Carbon Tool Steel
JIS AIS/ASTM DIN Jis AISI/SAE DIN Jis AISI/SAE DIN
5US405 AISI 405 X6CrAI3 S10C 1010 C10 SK1 W1-13 -
SUS429 | AISI 429 X10CrAl12 S12C 1012 ci2 SK2 W1-111/2 C125W
SUS430 | AISI 430 X8Cr7 S15C 1015 Cci5 SK3 W1-10 C105W1
SUS430F | AISI 430F X12CrMoS17 S17C 1017 ci7 SKa4 W1-9 -
SUS434 | AISI 434 X6CrMo17 $20C 1020 c22 SK5 Wi-8 C80W1
SUSXM27 | ASTM XM27 S22C 1023 C23 SK6 W1-7 C80W1
o Stainless Steel (Martensitic) $25C 1025 C25 SK7 - Crowz2
SUS403 | AISI 403 X7Cr13 gigg 1852 ggg ® High Speed Tool Steel
SUS410 | AISI 410 X10Cr13 So5e 10350057) s SKH2 T 51801
SUS410S | ASTM 410S X6Cr3 Saoe 1059(1040) i SKH3 T4 S18-1-2-5
SUS416 | AISI 416 c43C 0421040 cas SKH4A - -
SUS420J1 | AISI 420 X20Cr13 cune To45(1046) s SKH4B - -
SUS420F | AISI 420F choC 1049 oo SKH5 - -
SUS431 AISI 431 X22CtNi6 T 1050(1053) oo SKH10 T15 S12-1-45
SUS440A | AISI 440A coee 1008 ot SKH51 M2 5652
SUS440B | AISI 440B e 1000 o8 SKH52 M3-1 -
SUS440C | AISI 440C 000K 1010 oKio SKH53 M3-2 5653
SUS440F | ASTM 440F 150K 1015 oKis SKH54 M4 -
® Stainless Steel (Austenitic) S20CK 1020 R :E:gg 36 - $6-5-2-5
28228; 2:2: 58; ® Nickel-Chromium Steel SKH57 _ S10-4-3-10
SUS301 AISI 301 X12CNi17 7 zmgi?g 21?2 ?iz:gfo ® Alloy Tool Steel
SUS302 AISI 302 SNGE31 - : SKS1 - -
SUS302B | AISI 302B _ SKS11 F2 -
SUS303 | AISI 303 Xi2Cmisies | [SNEE1S. | 3419.3910 14NiCr4 SKS2 - 105WCr6
SUS303Se | AISI 303Se - - SKs21 - -
SUS304 AISI 304 X5CrNi189 ® Nickel-Chromium Molybdenum Steel SKS5 _ N
SUS304L | AISI 304L X2CrNi1911 8615,8617 . SKS51 L6 -
SUS304NT | AISI 304N SNCM220 | 60,8622 21NiCrMo2 SKS7 - -
SUS304N2 | ASTM XM21 SNCM240 | 8637,8640 40NiCrMo22 SKS8 - -
SUS305 AISI 305 X5CrNi1812 SNCM415 - - SKs4 - -
SUS308 | AISI 308 SNCM420 | 4320 - SKS41 - -
SUS309S | AISI 3095 SNCM431 - - SKS42 - -
SUS310S | AISI 310S SNCM439 | 4340 34CrNiMo6 SKS43 W2-91/2 -
SUS316 | AISI 316 X5CNiMo18 10 | |SNCM447 - - SKS44 W2-81/2 -
SUS316L | AISI 316L X2CrNiMo18 12 | |SNCM616 - - SKS3 - -
SUS316N__ | AISI 316N SNCM625 - - SKS31 - 105WCr6
SUS317 | AISI 317 . SNCM630 - - SKS93 - -
SUS317L | AISI 317L X2CiMo1816 | 1 SNCms1s - - SKS94 - -
SUS321 AISI 321 X10CINiTi ® Chromium Steel SKS95 - -
SUS347 | AISI 347 X6CNIND18 9 SKD1 D3 X210Cr12
SUS384 | AISI 384 ggrgg :?;g ;gg’i SKD11 D2 X100CrMoV5
SUSXM7 | ASTM XM7 scr430 2130 340'4 SKD12 A2
SUSXM15J1 | ASTM XM15 sc:435 2ia 370:4 SKD2 - X210CrW12
® Heat Resisting Steel SCrd40 5140 42Cr4 :EBZ1 :f; iigg(l\;ﬂr;/\?s
SUH31 SCr445 5147 -
gmgg Eve X53CrMnNiN21 9| @ Chromium Molybdenum Steel
SUha SCM415 - 15CrMo5 ‘ Others
SUH38 SCM418 - - ® Gray Cast Iron
SUH308 | AISI 309 X15CINiSi20 1 zgmsf - SaeTio FC100 20B GG-10
SUH310 AISI 310 X12CrNi25 21 sovaso 7130 25ch04 FC150 258 GG-15
SUH330 AISI 330 X12NICISig6 16_| fo=rer o o FC220 308 GG-20
SUHB60 ASTM 660 - FC250 358 GG-25
SURG61 ASTM 661 SCM435 4135,4137 34CrMo4 FC300 45 B GG-30
« Hoal Rossting Steal (Ferrt SCM440 | 4140,4142 41CrMo4 FC350 50 B GG35
eat Resisting Steel (Ferritic) SCM445 4145,4147 . ® Spheroidal Graphite Cast Iron
SUH21 CrAI1205 SCM822 - - phero p
SUH409 AISI 409 X6CrTi12 o Manganese Steel (Ductile Cast Iron Nodular Cast Iron)
SUH446 | AISI 446 X10CrA124 - FCD400 60-40-18 GGG-40
— — Manganese Chromium Steel
® Heat Resisting Steel (Martensitic) SN0 1550 1522 - Eggggg 22222::32 222:28-3
SUH! X450r5i93 SMn433 1536 - FCD600  |80-55-06 GGG-60
SUH3 SMn438 1541 -
SO REOCNISED St LR - FCD700 100-70-03 GGG-70
SUH11 SMnC420 - -
SUH600 SMnC443 - -
SUH616 | ASTM 616
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| Materials Cross Reference

® Steel ® Non-ferrous Metal
Classifiction JIS Standard Name Symbol Classifiction JIS Standard Name Symbol
_ Rolled Steel for Welded Structure SM CxxxxP
g 5 Rerolled Steel SRB Copper and Copper Alloy Sheet/Strip| CxxxxPP
© @ |Rolled Steel for General Structure SS CxxxxR
% @ ight Gauge Steel for General Structure | SSC CEEr - 4 Connor Aloy Welded | CX¥0BD
Hot-rolled Steel Plate, Sheet/Strip for Automobile Structural Use | SAPH P;Zp:;j?rub:pper oy Yelde CxxxxBDS
Steel | Cold-rolled Steel Sheet/Strip SPC CxxxxBE
Sheet | Hot-rolled Soft Steel Sheet/Strip SPH ) | AxooxP
Carbon Steel Pipe for Ordinary Piping SGP Aluminum and Al. Alloy Sheet/Strip AxxxxPC
Carbon Steel Pipe for Boiler and Heat Exchanger STB - AxxxxBE
Seamless Steel Pipe for High Pressure Gas Cylinder | STH 2 K=} AxxxxBES
Carbon Steel Pipe for General Structural Use | STK g‘é Aluminum and Al. Alloy Rod, Bar, AxxxxBD
@ Carbon Steel Pipe for Machine structural Use | STKM g 3 and Wire AxxxxBDS
i;% Alloy Steel Pipe for Structural Use STKS g'é AxxxxW
= Stainless Steel Pipe for Machine and Structural Use | SUS-TK =z é’ AxxxxWS
% Carbon Steel Square Pipe for General Structural Use| STKR Aluminum and Al. Alloy (Extruded) | AxxxxS
Alloy Steel Pipe STPA . ) AxxxxFD
Carbon Steel Pipe for Pressure Service STPG Aluminum and Al. Alloy Forging AxxxxFH
Carbon Steel Pipe for High Temperature Service | STPT Magnesium )
Carbon Steel Pipe for High Pressure Service | STS gAHOV Magnesium Alloy Sheet and Plate MP
Stainless Steel Pipe SUS-TP Nickel Alloy Nickel Copper Alloy Sheet and Plate | NCuP
o) o Carbon Steel for Machine Structural Use | SxxC,SxxCK Nickel Copper Alloy Rod and Bar NCuB
= o | Aluminum Chromium Molybdenum Steel | SACM o _—
g% Chromium Molybdenum Steel soM Titanium | Titanium Rod and Bar B
— 5 | Chromium Steel SCr Brass Casting CAC20x
"_9 § Nickel Chromium Steel SNC High Strength Brass Casting CAC30x
g % Nickel Chromium Molybdenum Steel SNCM Bronze Casting CAC40x
€ Manganese Steel and Manganese Chromium Steel for Machine Structural Use | SMin,SMInC Phosphoric Bronze Casting CAC50x
g Carbon Tool Steel SK Aluminum Bronze Casting CAC70x
é» | Hollow Drill Steel SKC Aluminum Alloy Casting AC
S | Alloy Tool Steel SKS,SKD,SKT Casting Magnesium Alloy Casting MC
I2 High Speed Tool Steel SKH Zinc Alloy Die Casting ZDCx
© 5 Free Cutting Carbon Steel SUM Aluminum Alloy Die Casting ADC
g)-c% High Carbon Chromium Bearing Steel SuJ Magnesium Alloy Die Casting MD
) Spring Steel SUP White Metal wWJ
3’3 Stainless Steel Bar SUS-B Aluminum Alloy Casting for Bearing | AJ
(f g_ Hot Rolled Stainless Steel Plate, Sheet, SUS-HP, Lead Alloy Casting for Bearing KJ
8 | £ 3 |and Strip SUS-HS
2|5 | cold Rolled Stainless Steel Plate, Sheet, | SUS-CP,
and Strip SUS-CS
=Eg | Heat Resisting Steel Bar SUH-B, SUH-CB
%Eﬁ Heat Resisting Steel Sheet SUH-HP, SUH-CP
= Corrosion-resisting and Hot-resisting NCF-B
85 Superalloys Bar
(f’) < | Corrosion-resisting and Hot-resisting NCF-P
Superalloys Plate and Sheet
Carbon Steel Forging SF
Forged Chromium Molybdenum Steel Forging SFCM
Steel
Nickel Chromium Molybdenum Steel Forging | SFNCM
Gray Cast Iron FC
5 Spheroidal Graphite Cast Iron FCD
5 Blackheart Malleable Cast Iron FCMB
8 Whiteheart Malleable Cast Iron FCMW
Pearlitic Malleable Cast Iron FCMP
Carbon Cast Steel SC
g High Tensile Strength Carbon Cast Steel & Low Alloy Cast Steel | SCC
5] Stainless Cast Steel SCS
‘g Heat Resisting Cast Steel SCH
(@) High Manganese Cast Steel SCMnH
Cast Steel for High Temperature and High Pressure Service | SCPH




| Turning Troubleshooting

Technical Information

Troubleshooting (Turning)

Check Item Insert Grade Cutting Conditions Tool Geometry Setting |Machine
gle
o I Coolant o
E2] o 2|4
2| 8|8 |55 | o |52 C
s | £ 18 | @ . ] ' o 2l |8 | x| ¢
Measures |6 | © | € |3 |8 |2 |5 |3 Fle|E|<|z|s|8|lc|%5|=
El5|2 (e8| |s|é& sle|e|8|2|2|2|8|3|2
s | 3 |® | £ o | 3| < c |25 8| |8 ~ | 2 o | &
o = S c = £ = < (] s o e () = S
T2 (= |2 |€|&|8 |% 3 | g9 |5 |25 &|s%
2l 51213 8 |a % 2le|s|2le| €]
g8lg|& e |° zl8(z]2 Flflslz]e|e
s 2% |8 F| 3o |8 I - S
S 12 |2 5 S
- f=4
2 o e
[}
2 | § |Higher (Larger) t Larger t @
Trouble Trouble Item g G | Lower (Smaller) | Smaller |
Unsuitable Insert Tolerance
5 | Unstable Work [}
'% DiEREET Work or Tool's Escape [ N BN RN N [ NN N NN ]
£
% Flank Wear Increase [ ] ot
o
% Frequent Offsetting Unsuitable Cutting Conditions [ ¥RK B
=)
Built-up Edge o |ot
Poor Cutting by Tool Wear | @ e |e! [ ] [ K AEK B [ IR ]
123 . .
§ Chipping [ ] [ BN X ot [ ) [ N NN J
=
3 Welding, Built-up Edge o o ° ot oo
@ |Poor Surface Roughness
§ Unsuitable Cutting Conditions [ 28K FRN X [}
b=
=]
@ Unsuitable Tool Geometry [ ] [ B [ AR J
. . . *1
Vibration, Chattering [ ] o! o o! [ K 2K XON KRN N [ N NN BN ]
= | Deterioration of Accuracy| Unsuitable Cutting Conditions [ XRN XN N [}
£ |or Tool Life by Cutting
Heat Unsuitable Tool Geometry | @ [ K B [ )
Unsuitable Cutting Conditions o |01 e | o
Burr
o Unsuitable Tool Geometry | @ [ N BEK RN FEK N
£
g Unsuitable Cutting Conditions [ FON FEN J
& | Chipping at Work
£ Unsuitable Tool Geometry | @ [ N BeK REK BEK N oo | 0 |0
@
Unsuitable Cutting Conditions [ B .2 i [ ]
Plucked Surface
Unsuitable Tool Geometry [ ] [ ] [ K B [ )
Wear Increase at Relief Flank Wear d e bt ® o1 o el
Face, Rake F
ace, ake Face Rake Face Wear ° o o0l oot o1
% Notching Notching o (0!
£
& | Chipping Vibration, Chattering .| @! [ ) ot | @t [ BN BN )
(0]
(o)
§ |Crack Unsuitable Tool Geometry [ ] [ XN N [ ] [ 2SN BEK B [ N BN J
Work Hardness, Unsuitable
Thermal Crack Cutiing Conditions [ ] [ XK FaN X o0 o o
. Edge Nose Deformation
Edge Nose Deformation | ; I%lerrupted Cutting [ ] [ JRN XN N [ N NN REN BEK B
i Work Hardness, Unsuitable
Built-up Edge Cutting Conditions ® |0 0 ® o o ®. ©
_ Unsuitable Cutting Conditions .3 ! [ 38K FRN ] [ )
£ |Long, Tangling Chips
§ Unsuitable Tool Geometry [ ] [ XaN X
a
S Unsuitable Cutting Conditions [ XN N [ ]
Chips scattering
Unsuitable Tool Geometry [ ] [ RN B

*1) To prevent chattering, the higher feed rate may be suitable.
*2) To prevent plucked surface, the higher feed rate may be suitable.

*3) When using X-chipbreaker insert for soft steel and low carbon steel, the higher cutting speed makes chips short.
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| Drilling Troubleshooting

Technical Information

- apge
Troubleshooting (Drilling)
Check Item Insert Grade | Cutting Conditions Tool Geometry Setting Machine
j: -~
5 &
o c - =
I - I N - I 2% | 3
© o - 0 < c
Measures s | © g 2|3 o :5 2 | £ 5 2 -
- o - £ P x =
I S I - I - e8 5| s | 5| 5|2 |8
S 3 2 2 5 T O o UE> 2 £ S 3 3
I £ i < 5 o5 2 = 2 pet * -
2 o 3 3 o 20 < 3 = @ ° 5
° = o a 5 = S © 5 2 5 E
=2 = = i £ S o) o 3 S
= 2 = = = 2 = o
g 5 S @] ) 2 § £ ]
3 2 =
o 5 8 £ g 2
[
Higher t Larger 1 B
Trouble Trouble ltem Lo?lver ! Smgller ! =
Unsuitable Cutting Speed (too high) | @ o
Unsuitable Cutting Speed (too low) [ ] ( 2
Unsuitable Coolant Discharge [ ]
Unusual Wear
Poor Rigidity of Machine/Work [ [
Small Hole Dia. ; [ J
Unsuitable Tool Grade [}
No core, Too Small Core o
% Poor Rigidity of Machine/Work [ ] [ ] [ ]
£
8 Unsuitable Drilling Start o
@ | Inner Edge's Crack
5 High Hardness Work [ ( X [ X
Clogged Chips ot (2]
Unstable Insert Installation [ ]
Poor Rigidity of Machine/Work [ o
Unsuitable Drilling Start Q!
Outer Edge's Crack High Hardness Work [ ] Q! Q!
Poor Chip Control [ ] ot
Unstable Insert Installation [ ]
Poor Rigidity of Machine/Work [ ) [ ]
"1
[ te Tool Installment
Scratches on Tool Body nacourate 1ool Instafmen [ ] o
Clogged Chips ot o!
Unsuitable Drilling Start Q!
Poor Rigidity of Machine/Work [ )
[} Poor Rigidity of Toolholder [ ) [ ]
2 5
O_ Inaccurate Tool Installment ° [ J
g Poor Hole Dia.
S Accuracy / Surface Clogged Chips ot o o
S | Finish
2 Large Core Dia. Q!
Unsuitable Drilling Start o!
Unsuitable Coolant Discharge [ ]
Large Chattering/Vibration | Unsuitable Cutting Conditons, Installaion o1 Q! [ ) [ ) [ ]
Unsuitable Cutting Conditions ot
Long Chips
Unsuitable Chipbreaker ()
Machine Stop Lack of Machine Power Q! Q! [ ] [ ]

*1) It is important at lathe operation.
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| Milling Troubleshooting

Technical Information

Troubleshooting (Milling)

Check Item Insert Grade Cutting Conditions Tool Geometry Setting |Machire
g8
5| 8 = Coolant =
= | O o) 2 .g
< - o = £
IR - [ O - 51|~ |& c
A - O I I - |2l 82|28 a3 2ls
Measures o | O/ | g[8 | 2| 5|£|3 sl 2l 8|z|els|=|&lz|B|B|l2
s E2ls(2[2|&|12|2]|3 Sl<|T|5|2|2|2|C|5|=|5|z2
s 5|8 |o|lo| 5| B & s|lwl el < c|Z|s|D|lz|3|2
s| 3|0 |s|2|8|=s| 2|~ sl s|e[8|5|g|lB|e|E|E|l=|E
Tlelzs|g2|ls|&|a|ls|5|2 S|le|8|a|le|8|s|S|s5]|s|&8]|s
2l ol E|2]3 8l3la|2 = o | = cici2|le|s]| 2
9| ol © Cls|s|2]|% g o|ls|3|%|2|d
o| S|E| e s | oo |8 B = S| o |O 2| 2| a
< S alrF S | 2 S| O
S c| o o o = &
| 8|5]|= = g 2 w | = =
Olo|l=]|e 2 =) = I}
L (o] = o
3| (Largen) 1 © L p [More Lager H
c | & [Higher (Larger arger
Trouble Trouble Item f:“; S [Lower (Smaller) } Smaller | LelSS Smfl\er
Unsuitable Cutting Conditions o [ J
Flank Wear Increase
Unsuitable Tool Geometry | @ o o! [ J
Unsuitable Cutting Conditions o0 O®! [ ]
Rake Face Wear Increase
° Unsuitable Tool Geometry | @ o'|0!@®!
o
E Unsuitable Cutting Conditions [ X3K NN BN J
© P
O | Chipping, Crack
2 Unsuitable Tool Geometry [ [ JOK 28K B [ BN BN BN BN BN J
kel
w
Unsuitable Cutting Conditions lole! [ ]
Edge Breakage by 9 b
Thermal Shock Unsuitable Tool Geometry [ ot o
Unsuitable Cutting Conditions [ 2K N [ ]
Built-up Edge
Unsuitable Tool Geometry [ ) [ B !
Unsuitable Cutting Conditions o0 ®! [ ]
Poor Surface Finish
Unsuitable Tool Geometry | @ [ [ JaL N [ BN ) [ BN BN J
‘(? Unsuitable Cutting Conditions o.0.|0. ®@ | O
5 |Burr
§ Unstitable Tool Geometry ot|@!|@! o
j=2)
:E Unsuitable Cutting Conditions . 0! [ ]
S | Plucked Surface
g Unsuitable Tool Geometry o 0O |®! [ ]
Poor Planeness/Paralleiness | Work or Tool's Escape L z o 00! 0! 0! o o o0 o0
- ihrati Unsuitable Cutting ]2 “4
" e GiEiEnlig, e Conditions, Installation o o ®! 4 [ ] ¢ 01000 e o 00
=
S Unsuitable Cutting Conditions o .C%l [ ] g [ J
Biting Chips
Unsuitable Tool Geometry o |0 [ NN ]

*1) To prevent chattering, the higher feed rate may be suitable.

*2) To prevent chatteing, the larger ap may be suitable.

*3) Higher feed rate may be suitable.

*4) Down-cut method is recommended to Helical Endmilling.
*5) If the surface is warped by cutting heat.

*6) Compressed air is recommended.
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| Cermet-Ceramic Cross Over Chart
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| Carbide Cross Over Chart
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| Chipbreaker Cross Over Chart
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| Special Chipbreaker Cross Over Chart
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