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ISO13399 DIMENSION STANDARDS Turning

B Turning Dimensions

® Turning Inserts

New Desariisiton Previous
Symbol P Symbol
AN Relief Angle a
D1 Hole Diameter ad
IC Inscribed Circle Diameter A
RE Corner Radius re
S Insert Thickness
LE Edge Length (PCD / CBN Tip)
©® External Turning Holders (Square Shank)
New . Previous
Symbol DRSGTEien Symbol £ © ®
B Shank Width B K
H Shank Height H1 LH F
HF Cutting Edge Height h 7
HBL Head Bottom Offset Length L2 s T
HBH Head Bottom Offset Height H2
HBKW Head Back Offset Width F2 N
m
LF Functional Length L1 ;! y
[ o LF
LH Head Length L2 =] g0
LU Usable Length T E o v | Ii
LN Neck Length L3, L4 LB T
I
WF Cutting Edge Distance F1
) , ) E[
WF2, WFS Cutting Edge Distance (Secondary) F2 _ w &
OAH Overall Height F1 g &U \
=] om
MHD Mounting Hole Distance M1
] \“/
MHD2 Mounting Hole Distance (Secondary) M2 LF
® External Turning Holders (Round Shank)
New - Previous T
Symbol BEesereten Symbol jH |
DCON Connection Diameter @D, @D1 0.630"
LF Functional Length L1
0.787"
WF Cutting Edge Distance F1 | 0° 80°
WF2 Cutting Edge Distance (Secondary) F2 :
w
BD Body Diameter @d, @d1 AN S @f_!y\"—'
H Shank Flat Width HA1 w 5° | - :
! - M
® Sub-Spindle Turning Holders 5
New - Previous l £
Symbol Description Symbol % 0 § c
S o} © 5
DCON Connection Diameter @D [a] n &
2 HDD Head Diameter @D1, OD2 =
[3) LU
% LF Functional Length L2 LS LF
= LS Shank Length - 2
LU Usable Length L3 T =
, ' 3 [ © i £
WF Cutting Edge Distance F1 S HH i = =
a > N
WF: Cutting Edge Distance (Secondary) F2 L Ell §
LU
CDX Maximum Cutting Depth B LS LF

800.823.7284
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1ISO13399 DIMENSION STANDARDS Boring

B Boring Dimensions

@ Boring Bars A
Coolant Hole
New Desaiisiten Previous
Symbol P Symbol
Z . | =
DMIN Minimum Bore Diameter QA = ! ! § B
DCON Connection Diameter @D, @D1 H
LF
GAMO Rake Angle 0
H Shank Flat Width H c
LF Functional Length L1
LH Head Length L2 Coolant Hole
LPR Full Length L1 — §
LU Usable Length L2 o D
RE Corner Radius re GAMO PR
WF Cutting Edge Distance F
30
WF2 Cutting Edge Distance (Secondary) F2 + @?{Jg - ——— % T: i# E
Fig.4
® Boring Bars (Square Shank)
New Description Previous . oM F
Symbol P Symbol el oN
- =i w
DMIN Minimum Bore Diameter QA \ / = ©
B Shank Width B \ LF
o
H Shank Height H G
HF Cutting Edge Height h n
T T
LF Functional Length L1
LH Head Length L2 H
WF Cutting Edge Distance F1
® Boring Bar Sleeves
N Previ g
ew - revious
Symbol Description Symbol
DCON Connection Diameter @D, @D1
DCB Connection Bore Diameter @d1 K
HDD Head Diameter @b2
DCB:2 Connection Bore Diameter (Secondary) @d1, @d2
H Shank Flat Width - M
LF Functional Length L1
LS Shank Length L1
LH Head Length L2 N
A Head Flat Distance -
P

IVOINHO3AL

800.823.7284
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1ISO13399 DIMENSION STANDARDS

M Boring Dimensions (Continued)

® Micro Boring Bars

TECHNICAL

R4 0! KYOCERG

Boring

New Desariisiton Previous 5 & .
Symbol P Symbol T g
DMIN Minimum Bore Diameter OA =
H Bar Flat Height -
LF Functional Length L1
LU Usable Length L2
LPR Bar Overhang Length L3
WF Cutting Edge Distance
WF2 Cutting Edge Distance (Secondary) S
RE Corner Radius re
LBB Cutting Edge Width W
® Micro Boring Bar Sleeves
LF
New Desaiisiten Previous
Symbol P Symbol & -
DCB Connection Bore Diameter @d1 % = - c
= £
DCON Connection Diameter @D1 I
) LPR \ 40mm =
HDD Neck Diameter b2 2 Goolant Holes No2 (@8.2mm hole depth)
HDD2 Head Diameter D3 @2.5mm hole (for Adjustment Pin) and M3 screw
L4 %
DCB:2 Connection Bore Diameter (Secondary) @d2 &
m T
H Shank Flat Height - (€2 Bar nstalation sice) 8! JiL oY S — x
¥ T T
LF Functional Length L1 —
L1 Head Length L2 H
LF
L2 Neck Length L3 K]
13
L3 Connection Bore Depth L4 L2
& ‘
LPR Bar Overhang Length T - ) J T
2 e ]
No.1 Overhang Length of Bar at Position 1 - AL :
No.2 Overhang Length of Bar at Position 2 - L
" 8 8
No.3 Overhang Length of Bar at Position 3 - a a
T
No.4 Overhang Length of Bar at Position 4 - EZ Bars —
Installation Side 8%
® Micro Boring Bar Holders (Round Shank)
. Side Stopper H
New - Previous |
Symbol Description Symbol /-! Y ﬁ
o -2 i Z
DCON Connection Diameter D1 \_ 2 L %) Z’_ ‘ : §
HDD Head Diameter QD2 ‘ o H ‘
jo}
H Shank Flat Height ; Fig1 5| | Mot L
(S...8VN) T
LF Functional Length L1 e —
LH Head Length L2 D"\
WF Cutting Edge Height F1
L2 Neck Length -

800.823.7284
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1ISO13399 DIMENSION STANDARDS Boring

M Boring Dimensions (Continued)

©® Micro Boring Bar Holders (Square Shank) A
S;\lme‘gol Description ngr\gggls E :;: @? ’,_]/j) m[
HF Cutting Edge Height h (SFV‘Z-_‘N) . Hote 1 " (splé; ; B
Shank Height H1 ﬁ_‘ﬁ:’@(—,; ‘ I[
Shank Width -
LF Functional Length L1 HBKL
LPR Protruding Length L1 N\ c ©
LH Head Length L2 L ke ® o
HBKL Head Back Offset Length F2 = 3 ®
HBKW Head Back Offset Width F2 Fig.3 L2 LPR D
WF Cutting Edge Distance F1 (SUNS-N) =
WF2 Cutting Edge Distance (Secondary) F1 £ T
LU Usable Length F3 E
L1 Holder Clearance Distance 1 L3
L2 Holder Clearance Distance 2 L4
® Boring Bar Adapters F
S;\lme\g ol Description l;rsr\:gl;ls “‘i”‘”:"g‘im;" %pecia' UVLS (;ATLS,;% m— meta‘i | g
DCON Connection Diameter @D1 i . G
H Shank Flat Height - ;
B Shank Flat Width - H
LF Functional Length L1 H
L2 Shank Length -
L3 (Min) Minimum Modification Length -
G Coolant Hole Thread Size - J
® Replaceable Boring Bar Heads
S)’/\lrf\‘l’)vol Description Fg;\gggls PEE Locating Pin "
DMIN Minimum Bore Diameter OA _ = = — §
DCON Connection Diameter @D \ \ % ";" 98’ O .
LF Functional Length L1 R M
WF Cutting Edge Distance LF =
GAMO
WF2 Cutting Edge Distance (Secondary) S
GAMO Rake Angle
RE Corner Radius re N
P

IVOINHO3AL

800.823.7284
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ISO13399 DIMENSION STANDARDS Grooving / Cut-Off

B Grooving & Cut-Off Dimensions
® Grooving & Cut-Off Inserts

New Description FisieLs IC /%\*C W10f25mm *CWiO‘OEmm
Symbol Symbol \ Y] »
IC Inscribed Circle Diameter A 8
BCH Corner Chamfer Length C fs
CDX Maximum Cutting Depth B éL
CW Cutting Edge Width W
CUTDIA Maximum Cut-Off Diameter @Dmax § g PS'BB
LE Edge Length (PCD / CBN Tip) S %# e [
D1 Hole Diameter @d Ol INSL RE
DAXN Face Groove Diameter (Min.) @D o =
DAXX Face Groove Diameter (Max.) @D \_-= 7:5
INSL Insert Length L
PSIR®L Lead Angle 0
RE Corner Radius re
S Insert Thickness H, T,M
WA Insert Width A
® External Grooving Holders (Square Shank)
New Description Previous cDo
Symbol Symbol
B Shank Width - t-—= < - ®
CDX Maximum Cutting Depth T QOL — LH fL 2° U
H Shank Height HA1
HF Cutting Edge Height h T
HBL Head Bottom Offset Length L3
HBH Head Bottom Offset Height H2
HBKW  Head Back Offset Width F2 2= o 5 o
LF Functional Length L1
LH Head Length L2 LH
LN Neck Length - ‘ @\
WF Cutting Edge Distance F1 i LIL( E
GAMP Axial Rake Angle 6 T
MHD Mounting Hole Distance M1 P é LF
MHD2 Mounting Hole Distance (Secondary) M2
® External Grooving Holders (Round Shank)
. 04720
W et : |
S DCON Connection Diameter @D i
: LF Functional Length L1 Lb\ L‘
WF Cutting Edge Distance F1 . [T LF -
DN Neck Diameter 2d1 oo ‘GZ\ . T B |
HDD Head Diameter od2 @l =l N P l
H Shank Flat Height H1 ‘k §/

800.823.7284
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ISO13399 DIMENSION STANDARDS Grooving / Cut-Off

B Grooving & Cut-Off Dimensions (Continued)

® Internal Grooving Holders A
sl iz
z
DMIN Minimumn Bore Diameter oA == N B
DCON Connection Diameter @D
H Shank Flat Height H1 }
LF Functional Length L1 C
LH Head Length L2 &
LU Usable Length L2 -8
° D
WF Cutting Edge Distance F1
CDX Maximum Cutting Depth T
G Coolant Hole Thread Size - E
® Micro Grooving Bars
) N2 ™ 2
S)'l\ln(:‘kl)vol Description Fg;e;]lggls %}[Jﬁé f—f+*;; & %&@ f—f+fﬂ;g§% E
DMIN Minimum Bore Diameter oA ) - . = =
DCON Connection Diameter @D TR s " ‘, o ¥
DAXN Face Groove Diameter (Min.) @D ) B‘NQJE-‘EJQ Chipbreaker n deta G
DAXX Face Groove Diameter (Max.) @D
CW Cutting Edge Width w H__ DCON
BCH Corner Chamfer Length c XY YT =N L @TEF H
H Bar Flat Height H1 LF
LF Functional Length L1
LU Usable Length L2 J
WF Cutting Edge Distance F
WF2 Cutting Edge Distance (Secondary) L4 K
LH Head Length L2
CDX Maximum Cutting Depth T
RE Corner Radius re M
® Face Grooving Toolholders
S;lr'i‘l')vol Description Psr%'ng LF N
DAXN Face Groove Diameter (Min.) @D o
DAXX Face Groove Diameter (Max.) @D
H Shank Height H1 P
HF Cutting Edge Height h
HBH Head Bottom Offset Height H2 " é ® 8 n g
B Shank Width - 1 ] g_;
LF Functional Length L1 :
LH Head Length L2 C‘“Q T
WF Cutting Edge Distance F, F1 “ _ =
WF2 Cutting Edge Distance (Secondary) S L A 4 3 \
CDX Maximum Cutting Depth T e ¢\
cw Cutting Edge Width W T ® | £ o&% %; 7%‘
— o tod—

800.823.7284
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ISO13399 DIMENSION STANDARDS Grooving / Cut-Off

B Grooving & Cut-Off Dimensions (Continued)
® Cut-Off Toolholders

3% Clamp Screw can be operated from both front and back sides.

New L Previous CDX
Symbol Description Symbol ;
= o
CUTDIA Maximum Cut-Off Diameter @Dmax |
"
H Shank Height H1 N
RO
HF Cutting Edge Height h e - .
\ ]
OAL Overall Length L1 o[ A IXED \9 T
B Shank Width - L
LF Functional Length L1
LH Head Length L2 LN
| / L
LN Neck Length L3 -1 b
w P I I ——
LN2 Neck Length (Secondary) - = | g = [ |
&l A
HBL Head Bottom Offset Length L3
HBH Head Bottom Offset Height H2 CDXLH
WF Cutting Edge Distance F1 ‘ e ——
=2 T EN EN ;
CDX Maximum Cutting Depth T ORSY . 3 - jg% - T @
l"i"’ £
& 3-Rc1/8
GAMP Axial Rake Angle 0 ‘ HBL ‘ LF
MHD Mounting Hole Distance M1
MHD2 Mounting Hole Distance (Secondary) M2
® Cut-Off Blades
2 L— KTKB KTKBR
. &y~ N
New e Previous 4 N
Symbol Description Symbol
CUTDIA Maximum Cut-Off Diameter @Dmax
H Blade Height H1
HF Cutting Edge Height h
B Blade Width -
LF Functional Length L1
A Insert Mount Width -
CW Cutting Edge Width W
® Cut-Off Tool Blocks
New D ot Previous @
Symbol escription Symbol - i [ Location of Edge ~ [= : : :
H Shank Height H1 *
HBH Head Bottom Offset Height H2 é LJWF OAL
B Shank Width B1
& —
B2 Blade Mount Width - o () m
2 © *
S OAL Overall Length L1 s
= OAL
Q LS Shank Length L2
= Location of Edge N
! I
I
0]
I

800.823.7284
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1ISO13399 DIMENSION STANDARDS

Threading
B Threading Dimensions
® Threading Inserts
New Description Previous
Symbol Symbol
IC Inscribed Circle Diameter A
S Insert Thickness T
D1 Hole Diameter @d
PDX Profile Distance S, St 5 o Y
PDX1 Profile Distance (Secondary) S2 élfiﬁég
PNA Included Angle 6 : q T
RE Corner Radius re mr
WA Insert Width T
CW Cutting Edge Width W
® External Threading Toolholders (Square Shank)
S;ln?l:)vol Description Fg;\ggtéls é’ {@\’, m‘ é’ ‘@l |
H Shank Height H1
HF Cutting Edge Height h S gfz |
HBH Head Bottorn Offset Height H2 II LIL MI :
B Shank Width - A LFMHD &
KTNR2020K-16JCT shown above
LF Functional Length L1
LH Head Length L2
WF Cutting Edge Distance F1 m[ 5 ml
MHD Mounting Hole Distance M1 fos E =
HBKW Head Back Offset Width F2 %*R‘}& \ T %TKHQ ‘ ‘ I|
CDX Maximum Cutting Depth T o
LPR Protruding Length T
® External Threading Toolholders (Round Shank)
New Description Previous 12
Symbol Symbol
DCON Connection Diameter @D - -
LF Functional Length L1
WF Cutting Edge Distance F1
DN Neck Diameter @d1
. HDD 3 ]
HDD Head Diameter @d2 (x%
H Shank Flat Height H1 50
® Internal Threading Toolholders
m
S;\lrz‘l’)vol Description nger\gggls R o = Ooe %
DMIN Minimum Bore Diameter OA %fL}; & — (‘ KJ‘% =
DCON Connection Diameter @D - Fos kﬂ
H Shank Flat Width - .
LF Functional Length L1 LH B Q§
LH Head Length L2 PNy ﬁ/
WF Cutting Edge Distance F1 Fig.2 m

800.823.7284
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ISO13399 DIMENSION STANDARDS

M Drilling Dimensions
® Drilling Inserts

S;\lme‘gol Description ngr\gggls
IC Inscribed Circle Diameter A
S Insert Thickness T
W1 Insert Width W
INSL Insert Length L
D1 Hole Diameter @d
DC Cutting Diameter @Dc
DC. Cutting Diameter @D2
PL Point Length Lp
RE Corner Radius re
AN Relief Angle (Minor) a
ANN Relief Angle (Major)
® Drilling Toolholders
New Description Previous
Symbol Symbol
DC Cutting Diameter @Dc
DCON Connection Diameter @D
OAL Overall Length L
LFS Functional Length L1
LU Cutting Depth L3
LS Shank Length -
DCSFMS Contact Surface Diameter Machine Side @d1
LCF Flute Length L2
Rec Coolant Hole Thread Size -
g
Z
i
R10  OJKYOCERA

Drilling

n
=
[
. N
‘M@)_" 8 Coolant Hole
@ o ==
QL iFs s %
OAL 8
[m)]
OAL
LFS
LU |
O
Al -

Visit us online at

800.823.7284

KyoceraPrecisionTools.com



1ISO13399 DIMENSION STANDARDS Drilling

M Drilling Dimensions (Continued)
® Countersinks A

New - Previous /<
Symbol L=l Symbol A C\\ //
DCX Maximum Cutting Diamet oD 5|2 fﬁ\\gz S O 1z
aximum Cutting Diameter al & 1/<®/ [I— 8 a lL 5 I 8 B
PHD Premachined Hole Diameter IDs V
DCON Connection Diameter @d LU LU\{
OAL
OAL Overall Length L OAL c
LU Usable Length L1
® Drilling Sleeves
N Previ DF L2 LS D
ew Al revious DCON L3
Symbol Description Symbol —oo8 "
DCB Connection Bore Diameter @d /{}\
DCON Connection Diameter D1 / \ \ l
DF Flange Diameter D2 \ ; E
\ /
LS Shank Length L1 o
F
G
H
J
K
M
N
P

IVOINHO3AL

800.823.7284
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TECHNICAL

R12

ISO13399 DIMENSION STANDARDS

B Milling Dimensions
® Milling Inserts

S;\lme‘gol Description ngr\gggls
IC Inscribed Circle Diameter A
S Insert Thickness T
BCH Corner Chamfer Length X
RE Corner Radius re
BS Wiper Edge Length z
INSL Insert Length L
D1 Hole Diameter ad
L Cutting Edge Length W
WA Insert Width A
AN Relief Angle (Major) a
AS Relief Angle (Wiper Edge) B
LE Edge Length (PCD / CBN Tip) S
GAN Insert Rake Angle 0
® Face Mills
S;‘me‘gol Description PSr)?r\’gggls
DC Cutting Diameter @D
DCX Maximum Cutting Diameter D1
DCSFMS Contact Surface Diameter Machine Side b2
DCB Connection Bore Diameter ad
DCCB;4 Connection Counterbore Diameter @d1
DCCB: Mounting Bolt Hole Diameter @d2
LF Functional Length H
CBDP Connection Bore Depth
KDP Keyway Depth a
KWW Keyway Width b
PCD Secondary Bolt Distance [4[0]
APMX Maximum Cutting Depth S
KAPR Lead Angle -
® End Mills
New Description Previous
Symbol Symbol
DC Cutting Diameter @D
DCX Maximum Cutting Diameter @D1
DCON Connection Diameter @d, @d1
DN Neck Diameter @d2
CwW Cutting Width W
LF Functional Length L
LH Head Length 2, 01,12
LU Usable Length L2
LS Shank Length L3
LN Neck Length L1
APMX Maximum Cutting Depth S
RMPX Maximum Ramping Angle a
A.R. Axial Rake Angle -
R.R. Radial Rake Angle -
KAPR Lead Angle -
TA Taper Angle 0
0} KYOCERE

R

R
PHONN

&

D)
\ A
b

DCX

DCSFMS
DCCB:

DCB

KWw DCCBs

g e

S

DCCB:

DCCB:

DCX

LF

DCONn6

LF

Milling

800.823.7284
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1ISO13399 DIMENSION STANDARDS Milling

B Milling Dimensions (Continued)
® Modular End Mills A

S;\lme‘gol Description ngr\gggls /CR*KS TL_’
DC Cutting Diameter oD HJ* P B
DCSFMS Contact Surface Diameter Machine Side D1 K] F’:% §
DCON Connection Diameter ad .
OAL Overall Length L 8 AcA Section
LF Functional Length L1 OAL c
CRKS Connection Retaining Knob Thread Size M1
H Weldon Flat Width -
APMX Maximum Cutting Depth S D
RMPX Maximum Ramping Angle a
AR. Axial Rake Angle -
R.R. Radial Rake Angle - E
KAPR Lead Angle -
® Slot Mills ow CW E
S;\‘n?l’)vol Description Fg;\gggls ; {NN
ow Cutting Edge Width w o WB
CDX Maximum Cutting Depth T *: T §I G
DC Cutting Diameter @D LH
DCB Connection Bore Diameter ad
WB Body Width A H
DCSFMS  Contact Surface Diameter Machine Side @d1 oy
DHUB Hub Diameter OA _CBDP|
THUB Hub Thickness A -
LF Functional Length L1 L iR o J
LN Neck Leck H g@! _#8z 8
CBDP Connection Bore Depth E
KDP Keyway Depth a é K
KWW Keyway Width b
DCCB;4 Connection Counterbore Diameter @d1
DCCB: Mounting Bolt Hole Diameter @d2 M
APMX Maximum Cutting Depth W.0.C.1,S
® Slot Mill Drive Rings
New foer Previous i
Symbol Description Symbol
DCB Connection Bore Diameter ad ==
DIOUT  Outside Diameter oD __:_:__g P
wB Body Width Al 9
KWW Keyway Width a > e
DCON Connection Diameter @d1 § B

IVOINHO3AL

800.823.7284
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MATERIAL GROUPS

MATERIAL GROUPS

Name Group Representative Materials Description
1008, 1010, 1015, 1018, 1022, 1025, 1030, 1040, 1045, Low to medium carbon steels
1 1050, 1055, 1110, 1140, 11561, 1525, 1526, 15641, 1552, Leaded and freer cuttin
10L18, 11114, 12113, 12114 9
1340, 4140, 4145, 5140, 8640, 4150, 4060, 5150, 6150, ' .
2 8650, 8660, 8620, 8630, 50100, 51100, 52100 Medium to high carbon steels and alloy steels
Steel
3 A2, D2, M2, D4, M7, M35, M50, S7 Tool steel, high alloy steel casting
4 Case hardened steel, induction hardened steel, Hardened steels (40Rc)
heat treated steel
5 303, 304, 310, 316, 317, 321 Austenitic, moderate to difficult machinability
Stainless Steel 6 403, 410, 416, 422, 430 Martensitic, free cutting stainless
7 13-8Mo, 15-6PH, 17-4PH, 17-7PH Wrought stainiess steel
Precipitation hardened
8 A48-64, G3000, G4000, J431a Gray cast iron with low to medium hardness
Cast Iron 9 A439-62, A4T6-67, AB36-67, J434, 60-40-18, 80-55-06, ng:rr:tgfgd d?f'f';ﬁlffgtr:gghme
A48-50B, A48-60B, D4512 ) .
Malleable castings, nodular cast iron
10 Cast iron with hardness greater than 36Rc Chilled cast iron
P/M iron, P/M steel, P/M copper iron, P/M copper steel, Consolidated compacts of metal powders
Powdered Metals 1" P/M nickel steel, P/M infiltrated steel Generally considered to have poor machinability
12 Inconel, Hastelloy, Waspalloy, Rene, Monel Nickel and iron based superalloys
Heat-Resistant Alloy 13 Stellite, Haynes 188, Haynes 25 (L605) Cobalt based superalloys
14 Titanium, tungsten, tantalum, zirconium Titanium based alloys and refractory metals
15 Aluminum less than 8% silicon, brass, silver, platinum, gold Non—ferrouls laIons
Free machining
Non-Ferrous Alloys
16 Aluminum greater than 8% silicon, aluminum castings, Non-ferrous alloys
aluminum bronze, copper alloys Non-free machining
3
= Plastics, graphite, epoxy, nylon, "Green" ceramics, PVC,
§ Non-Metallics 17 teflon, fiberglass, glass, sintered ceramics, fiber reinforced Easy to difficult to machine non-metallics
= plastic
800.823.7284
R14 {g I(HDEERE Visit us online at KyoceraPrecisionTools.com



GENERAL CUTTING CONDITIONS

Turning
M Steel Turning
® Negative Inserts ® Positive Inserts
Grade Machining Parameters Grade Machining Parameters
Material Type Feed Rate Material Type Feed Rate
Carbide 0.002 ipr 0.006 ipr 0.018 ipr Carbide 0.001 ipr 0.004 ipr 0.008 ipr
Cermet 0.001 ipr 0.005 ipr 0.010 ipr Cermet 0.001 ipr 0.005 ipr 0.010 ipr
Material Grade Cutting Speed (sfm) Material Grade Cutting Speed (sfm)
Group FROM MEDIAN TO Group FROM MEDIAN TO
CA025P 500 650 800 CA025P 450 600 750
CA510 550 700 850 CA510 500 650 800
CA515 550 700 850 CA515 500 650 800
CA525 450 600 750 CA525 400 550 700
CA530 400 550 700 CA530 350 500 650
1 PR1425 300 450 600 1 PR1425 300 450 600
PR1225 300 450 600 PR1225 300 450 600
PR930 300 450 600 PR930 300 450 600
TN610 750 975 1200 TN610 750 975 1200
TN620 700 925 1150 TN620 700 925 1150
PV710 800 1050 1300 PV710 800 1050 1300
PV720 750 975 1200 PV720 750 975 1200
Grade Machining Parameters Grade Machining Parameters
Material Type Feed Rate Material Type Feed Rate
Carbide 0.002 ipr 0.007 ipr 0.0014 ipr Carbide 0.001 ipr 0.004 ipr 0.008 ipr
Cermet 0.001 ipr 0.004 ipr 0.008 ipr Cermet 0.001 ipr 0.004 ipr 0.008 ipr
Material Cutting Speed (sfm) Material Cutting Speed (sfm)
Grade Grade
Group FROM MEDIAN TO Group FROM MEDIAN TO
CAO025P 450 600 750 CA025P 350 475 600
CA510 550 675 800 CA510 400 550 700
CA515 550 675 800 CA515 400 550 700
CA525 400 550 700 CA525 300 425 550
CA530 400 550 700 CA530 300 425 550
PR1425 250 375 500 PR1425 200 350 500
2 PR1225 250 375 500 2 PR1225 200 350 500
PR930 250 375 500 PR930 200 350 500
TN610 600 800 1000 TN610 600 800 1000
TN620 500 700 900 TN620 500 700 900
PV710 650 850 1050 PV710 650 850 1050
PV720 650 800 950 PV720 650 800 950
Grade Machining Parameters Grade Machining Parameters
Material e Feed Rate Material e Feed Rate
Carbide 0.002 ipr 0.007 ipr 0.014 ipr Carbide 0.001 ipr 0.004 ipr 0.008 ipr
Cermet 0.001 ipr 0.004 ipr 0.008 ipr Cermet 0.001 ipr 0.004 ipr 0.008 ipr
Material Grade Cutting Speed (sfm) Material Grade Cutting Speed (sfm)
Group FROM MEDIAN TO Group FROM MEDIAN TO
CA025P 450 600 750 CA025P 350 450 550
CA510 550 675 800 CA510 400 550 700
CA515 550 675 800 CA515 400 550 700
CA525 400 550 700 CA525 250 375 500
CA530 400 550 700 CA530 250 375 500
3 PR1425 250 375 500 3 PR1425 200 350 500 =
PR1225 250 375 500 PR1225 200 350 500 <
PR930 250 375 500 PR930 200 350 500 (E
TN610 600 800 1000 TN610 600 800 1000 -
TN620 500 700 900 TN620 500 700 900
PV710 650 850 1050 PV710 650 850 1050
PV720 650 800 950 PV720 650 800 950
Note)

Recommended cutting conditions seen above are general machining parameters. For Material Groups See Page ® R14

For more accurate cutting conditions, see specific products in previous sections.

800.823.7284

Visit us online at KyoceraPrecisionTools.com
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GENERAL CUTTING CONDITIONS

Turning
M Steel Turning
Machining Parameters
. (.jl.;apdee Feed Rate
Material Finishing Finishing-Medium Medium-Roughing
Ceramic See Below See Below See Below
CBN See Below See Below -
Material Cutting Speed (sfm
Group | ardness | Grade FROM | MEDIAN TO FROM I\%IESIAN e TO FROM | MEDIAN TO
AB5 240 800 1050 240 800 1050
AB6N 240 800 1050 240 800 1050
PT600M 240 800 1050 240 800 1050
KBN510 240 900 1200
44Rc KBN525 240 900 1200
0.009 ipr KBN900 300 400 500 300 400 500
MAX KBNO5M 290 1089 1450 290 1089 1450
KBN10M 264 990 1320 264 990 1320
KBN25M 264 990 1320 264 990 1320
KBN30M 240 890 1190 240 890 1190
KBN35M 240 890 1190 240 890 1190
AB5 230 750 980 230 750 980
AB6N 230 750 980 230 750 980
PT600M 230 750 980 230 750 980
KBN510 230 850 1150
48Rc KBN525 230 850 1150
. KBN900 300 400 500 300 400 500
0.009 ipr
MAX KBNO5M 280 1030 1400 280 1030 1400
KBN10M 230 850 1140 230 850 1140
KBN25M 253 935 1265 253 935 1265
KBN30M 230 850 1140 230 850 1140
KBN35M 230 850 1140 230 850 1140
AB5 200 660 800 200 660 800
AB6N 200 660 800 200 660 800
PT600M 200 660 800 200 660 800
KBN510 200 700 1000
52Re KBN525 200 700 1000
) KBN900 250 350 450 250 350 450
0.008 ipr
MAX KBNO5M 240 850 1210 240 850 1210
KBN10M 220 770 1100 220 770 1100
KBN25M 220 770 1100 220 770 1100
KBN30M 200 700 1000 200 700 1000
4 KBN35M 200 700 1000 200 700 1000
A65 175 550 650 175 550 650
AB6N 175 550 650 175 550 650
PT600M 175 550 650 175 550 650
KBN510 175 600 800
56Rc KBN525 175 600 800
’ KBN900 200 300 400 200 300 400
0.006 ipr
MAX KBNO5M 240 850 1210 240 850 1210
KBN10M 220 770 1100 220 770 1100
KBN25M 220 770 1100 220 770 1100
KBN30M 200 700 1000 200 700 1000
KBN35M 200 700 1000 200 700 1000
A65 150 450 650 150 450 650
A66N 150 450 650 150 450 650
PT600M 150 450 650 150 450 650
KBN510 150 500 675
60Rc KBN525 150 500 675
0.004 ipr KBN900 150 250 350 150 250 350
MAX KBNO5M 180 600 825 180 600 825
KBN10M 165 550 750 165 550 750
KBN25M 165 550 750 165 550 750
KBN30M 150 500 675 150 500 675
KBN35M 150 500 675 150 500 675
i A65 100 400 450 100 400 450
ZS A66N 100 400 450 100 400 450
% PT600M 100 400 450 100 400 450
@ 4R KBN510 100 450 550
C KBN525 100 450 550
0.004 ipr KBN900 100 200 300 100 200 300
MAX KBNO5M 120 550 660 120 550 660
KBN10M 110 500 600 110 500 600
KBN25M 110 500 600 110 500 600
KBN30M 100 450 540 100 450 540
KBN35M 100 450 540 100 450 540
Note)

Recommended cutting conditions seen above are general machining parameters.
For more accurate cutting conditions, see specific products in previous sections.
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For Material Groups See Page ® R14
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GENERAL CUTTING CONDITIONS

Turning
M Stainless Steel Turning
©® Negative Inserts ® Positive Inserts A
Grade Machining Parameters Grade Machining Parameters
Material 13 Feed Rate Material 12 Feed Rate
Carbide 0.002 ipr 0.008 ipr 0.014 ipr Carbide 0.001 ipr 0.004 ipr 0.006 ipr
Cermet 0.002 ipr 0.004 ipr- 0.008 ipr Cermet 0.002 ipr 0.004 ipr- 0.008 ipr
i Cutting Speed (sfm| i Cutting Speed (sfm,
l\éaterlal Grade g Speed (sfm) Material Grade g Speed (sfm)
roup FROM MEDIAN TO Group FROM MEDIAN TO
PR1225 300 450 600 PR1225 250 325 400
PR930 250 400 550 PR930 200 263 325
PR1535 225 388 550 PR1535 200 263 325
5 CA6515 400 575 750 5 CA6515 350 425 500
CA6525 300 500 700 CA6525 300 375 450
TN620 300 400 500 TN620 300 375 450
PV720 350 450 550 PV720 350 425 500
Grade Machining Parameters Grade Machining Parameters
Material 13 Feed Rate Material 12 Feed Rate
Carbide 0.002 ipr 0.008 ipr 0.014 ipr Carbide 0.002 ipr 0.004 ipr 0.006 ipr
Cermet 0.002 ipr 0.0083 ipr 0.004 ipr Cermet 0.002 ipr 0.003 ipr 0.004 ipr
i Cutting Speed (sfm i Cutting Speed (sfm|
Material Grade g Speed (sfm) Material Grade g Speed (sfm)
Group FROM MEDIAN TO Group FROM MEDIAN TO
PR1225 250 400 550 PR1225 125 213 300
PR930 200 350 500 PR930 100 175 250
PR1535 200 350 500 PR1535 100 175 250
9 CA6515 300 400 500 6 CA6515 150 275 400
CA6525 250 325 400 CA6525 225 288 350
TN620 250 375 500 TN620 200 300 400
PV720 300 425 550 PV720 250 350 450
GizcE Machining Parameters Gias Machining Parameters
Material 132 Feed Rate Material 1z Feed Rate
Carbide 0.002 ipr 0.008 ipr 0.014 ipr Carbide 0.002 ipr 0.004 ipr 0.006 ipr
Cermet 0.002 ipr 0.0083 ipr 0.004 ipr Cermet 0.002 ipr 0.0083 ipr 0.004 ipr
i Cutting Speed (sfm i Cutting Speed (sfm|
Material Grade g Speed (sfm) Material Grade g Speed (sfm)
Group FROM MEDIAN TO Group FROM MEDIAN TO
PR1225 250 400 550 PR1225 125 213 300
PR930 200 350 500 PR930 100 175 250
PR1535 200 350 500 PR1535 100 175 250
7 CA6515 300 400 500 7 CA6515 150 275 400
CA6525 250 325 400 CA6525 225 288 350
TN620 250 375 500 TN620 200 300 400
PV720 300 425 550 PV720 250 350 450
o
o
I
=
o
P3
Note)

Recommended cutting conditions seen above are general machining parameters.

For more accurate cutting conditions, see specific products in previous sections. For Material Groups See Page ® R14
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GENERAL CUTTING CONDITIONS

Turning
M Cast Iron Turning
©® Negative Inserts ©® Positive Inserts
Grade Machining Parameters Grade Machining Parameters
. Tz Feed Rate 1 Feed Rate
Material Carbide 0.004 ipr 0.008 ipr 0.012 ipr Material Carbide 0.002 ipr 0.004 ipr 0.008 ipr
Cermet 0.004 ipr 0.008 ipr 0.012 ipr Cermet 0.002 ipr 0.004 ipr 0.008 ipr
Ceramic 0.004 ipr 0.008 ipr 0.012 ipr Ceramic 0.002 ipr 0.004 ipr 0.008 ipr
CBN 0.002 ipr 0.007 ipr 0.012 ipr CBN 0.002 ipr 0.004 ipr 0.008 ipr
MGaterial Grade Cutting Speed (sfm) Material Grade Cutting Speed (sfm)
roup FROM MEDIAN TO Group FROM MEDIAN TO
CA310 650 825 1000 CA310 350 425 500
CA315 500 650 800 CA315 300 375 450
CA320 500 650 800 CA320 300 350 400
PR905 500 650 800 PR905 300 350 400
PV7005 1000 1150 1300 PV7005 500 750 1000
8 KS6000 650 1075 1500 8 KS6000 550 875 1200
KS6050 800 1200 1600 KS6050 600 1000 1400
CS7050 1000 1400 1800 CS7050 800 1200 1600
PT600M 1000 1500 2000 PT600M 800 1300 1800
KBN900 1600 2800 4000 KBN900 1400 2200 3000
KBN60M 1100 1650 2200 KBN60M 900 1350 1800
Giach Machining Parameters Grade Machining Parameters
s Feed Rate 12 Feed Rate
Material Carbide 0.004 ipr 0.008 ipr 0.012 ipr Material Carbide 0.002 ipr 0.004 ipr 0.008 ipr
Cermet 0.004 ipr 0.008 ipr 0.012 ipr Cermet 0.002 ipr 0.004 ipr 0.008 ipr
Ceramic 0.004 ipr 0.006 ipr 0.008 ipr Ceramic 0.002 ipr 0.004 ipr 0.008 ipr
CBN 0.004 ipr 0.006 ipr 0.008 ipr CBN 0.002 ipr 0.004 ipr 0.008 ipr
Material Cutting Speed (sfm) Material Cutting Speed (sfm)
Grade Grade
Group FROM MEDIAN TO Group FROM MEDIAN TO
CA310 500 650 800 CA310 350 425 500
CA315 400 600 800 CA315 300 375 450
CA320 400 550 700 CA320 300 350 400
PR905 400 550 700 PR905 300 350 400
PV7005 500 750 1000 PV7005 400 650 900
9 KS6000 600 850 1100 9 KS6000 500 750 1000
KS6050 600 850 1100 KS6050 500 750 1000
CS7050 650 900 1150 CS7050 550 800 1050
PT600M 650 925 1200 PT600M 550 850 1150
KBN900 800 1150 1500 KBN900 700 1050 1400
KBN60M 650 975 1300 KBN60M 550 875 1200
g
4
i
Note)
Recommended cutting conditions seen above are general machining parameters.
For more accurate cutting conditions, see specific products in previous sections. For Material Groups See Page ® R14
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GENERAL CUTTING CONDITIONS

Turning
B Heat-Resistant Alloy Turning
©® Negative Inserts ©® Positive Inserts
Grade Machining Parameters Grade Machining Parameters
Material Tz Feed Rate Material 1 Feed Rate
Carbide 0.002 ipr 0.006 ipr 0.012 ipr Carbide 0.002 ipr 0.006 ipr 0.012 ipr
Ceramic 0.004 ipr 0.008 ipr 0.012 ipr Ceramic 0.004 ipr 0.008 ipr 0.012 ipr
I\/éaterial Grade Cutting Speed (sfm) Material Grade Cutting Speed (sfm)
roup FROM MEDIAN TO Group FROM MEDIAN TO
PR005S 100 200 300 PR005S 100 200 300
PR015S 80 155 230 PR015S 80 155 230
PR1535 130 165 200 PR1535 80 140 200
PR1305 150 205 260 PR1305 150 205 260
PR1310 130 165 200 PR1310 130 165 200
PR1325 110 135 160 PR1325 110 135 160
12 PR1225 80 115 150 12 PR1225 80 115 150
PR930 80 115 150 PR930 80 115 150
CA6515 80 120 160 CA6515 80 115 150
CA6525 80 115 150 CA6525 80 115 150
KS6030 500 850 1200 KS6030 500 850 1200
KS6040 500 750 1000 KS6040 500 750 1000
Ciach Machining Parameters Grade Machining Parameters
Material Type Feed Rate Material Type Feed Rate
Carbide 0.004 IPT 0.005 IPT ‘ 0.006 IPT Carbide 0.004 IPT 0.005 IPT ‘ 0.006 IPT
Material Cutting Speed (sfm) Material Cutting Speed (sfm)
Grade Grade
Group FROM MEDIAN TO Group FROM MEDIAN TO
PR005S 100 200 300 PR005S 100 200 300
PR015S 80 155 230 PR015S 80 155 230
CA6515 80 120 160 CA6515 80 120 160
CA6525 80 115 150 CA6525 80 115 150
12 PR1535 130 165 200 12 PR1535 130 165 200
SWo05 130 230 330 SWo05 130 230 330
PR1305 150 205 260 PR1305 150 205 260
PR1310 130 165 200 PR1310 125 163 200
PR1325 110 135 160 PR1325 110 135 160
PR1225 110 135 160 PR1225 110 135 160
=
2
Note)

Recommended cutting conditions seen above are general machining parameters.

For more accurate cutting conditions, see specific products in previous sections. For Material Groups See Page ® R14
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GENERAL CUTTING CONDITIONS

Turning
B Non-Ferrous Turning
©® Negative Inserts ©® Positive Inserts
Grade Machining Parameters Grade Machining Parameters
Material Tz Feed Rate Material 1 Feed Rate
Carbide 0.004 ipr 0.010 ipr 0.016 ipr Carbide 0.004 ipr 0.010 ipr 0.016 ipr
PCD 0.002 ipr 0.004 ipr 0.006 ipr PCD 0.002 ipr 0.004 ipr 0.006 ipr
i Cutting Speed (sfm, i Cutting Speed (sfm
I\/éaterlal Grade g Speed (sfm) Material Grade g Speed (sfm)
roup FROM MEDIAN TO Group FROM MEDIAN TO
KW10 650 1150 2300 KW10 300 625 950
PDLO10 700 1300 2600 PDLO10 350 675 1000
15 PDL025 700 1300 2600 15 PDL025 350 675 1000
KPDO001 1000 3250 6500 KPDO0O01 500 850 1200
KPDO010 1000 3250 6500 KPDO010 500 850 1200
Giaeh Machining Parameters Grade Machining Parameters
Material s Feed Rate Material 12 Feed Rate
Carbide 0.004 ipr 0.010 ipr 0.016 ipr Carbide 0.004 ipr 0.010 ipr 0.016 ipr
PCD 0.002 ipr 0.004 ipr 0.006 ipr PCD 0.002 ipr 0.004 ipr 0.006 ipr
Material Cutting Speed (sfm) Material Cutting Speed (sfm)
Grade Grade
Group FROM MEDIAN TO Group FROM MEDIAN TO
KwW10 600 1100 2200 KW10 250 575 850
PDL0O10 650 1250 2500 PDLO10 300 625 900
16 PDL025 650 1250 2500 16 PDL025 300 625 900
KPDO001 950 3200 6400 KPDO001 450 800 1100
KPD010 950 3200 6400 KPDO010 450 800 1100
-
<
o
=
I
o
=
Note)
Recommended cutting conditions seen above are general machining parameters.
For more accurate cutting conditions, see specific products in previous sections. For Material Groups See Page ® R14
800.823.7284
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GENERAL CUTTING CONDITIONS Milling

B Steel Milling

- A
Grade Machining Parameters
Material W= Feed Rate
Carbide 00.004 ipt 0.006 ipt 0.010 ipt
Cermet 00.002 ipt 0.004 ipt 0.006 ipt B
Material Grado Cutting Speed (sfm)
Group FROM MEDIAN TO
PR830 350 550 650
PR1225 390 590 820 c
PR1230 400 600 725
1 PR1525 390 590 820
PR1535 390 590 820
TN100M 500 900 1100 D
TN620M 650 820 1000
Giagk Machining Parameters E
Material 13 Feed Rate
Carbide 0.002 ipt 0.004 ipt 0.006 ipt
Cermet 0.002 ipt 0.004 ipt 0.006 ipt
Material Cutting Speed (sfm) F
Grade
Group FROM MEDIAN TO
PR830 350 500 600
PR1225 330 520 720
PR1230 400 600 725 G
2 PR1525 390 590 820
PR1535 390 590 820
TN100M 300 650 800
TN620M 590 720 820 H
Grade Machining Parameters
Material Type Feed Rate
Carbide 0.002 ipt 0.004 ipt 0.008 ipt J
Cermet 0.002 ipt 0.004 ipt 0.005 ipt
Material Grade Cutting Speed (sfm)
Group FROM MEDIAN TO
PR830 200 425 550 K
PR1225 260 460 590
PR1230 325 525 675
3 PR1525 390 590 820
PR1535 390 590 820 M
TN100M 250 450 600
TN620M 500 590 720
N
P
o
(e}
I
=
<
P3
T
Note)
Recommended cutting conditions seen above are general machining parameters.
For more accurate cutting conditions, see specific products in previous sections. For Material Groups See Page ® R14
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GENERAL CUTTING CONDITIONS

M Stainless Steel Milling

Machining Parameters

TECHNICAL

Grade
Material Type Feed Rate
Carbide 0.002 ipt 0.004 ipt ‘ 0.006 ipt
Material Grade Cutting Speed (sfm)
Group FROM MEDIAN TO
PR1225 330 520 660
PR1525 330 520 660
5 PR1535 330 520 660
CA6535 590 790 960
Gizak Machining Parameters
Material Type Feed Rate
Carbide 0.002 ipt 0.005 ipt ‘ 0.008 ipt
MGaterial Grade Cutting Speed (sfm)
roup FROM MEDIAN TO
PR1225 - - -
PR1525 - - -
6 PR1535 490 660 820
CA6535 590 790 980
gl Machining Parameters
Material Type Feed Rate
Carbide 0.003 ipt 0.005 ipt ‘ 0.008 ipt
Material Cutting Speed (sfm)
Grade
Group FROM MEDIAN TO
PR1225 - - -
PR1525 - - -
’ PR1535 300 390 490
CA6535 - - -
M Cast Iron Milling
CiEcE Machining Parameters
Material 1Bz Feed Rate
Carbide 0.004 ipt 0.010 ipt 0.016 ipt
Ceramic 0.002 ipt 0.004 ipt 0.008 ipt
Material Cutting Speed (sfm)
Group Grade FROM MEDIAN TO
PR1210 390 590 820
PR1510 390 590 820
CA420M 550 750 980
8 KS6000 650 2500 3300
KS6050 1900 2950 3900
CS7050 1900 2950 3900
Grade Machining Parameters
Material L= Feed Rate
Carbide 0.004 ipt 0.008 ipt 0.012 ipt
Ceramic 0.002 ipt 0.004 ipt 0.008 ipt
Meaterial Grade Cutting Speed (sfm)
roup FROM MEDIAN TO
PR1210 330 490 660
PR1510 330 490 660
CA420M 490 660 820
9 KS6000 500 1200 1800
KS6050 1300 1950 2950
CS7050 1300 1950 2950

Note)

Recommended cutting conditions seen above are general machining parameters.
For more accurate cutting conditions, see specific products in previous sections.
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GENERAL CUTTING CONDITIONS

B Heat-Resistant Alloy Milling

Gk Machining Parameters
Material Type Feed Rate
Carbide 0.003 ipt 0.005 ipt 0.006 ipt
Material Cutting Speed (sfm)
Group Grade
FROM MEDIAN TO
12 PR1535 70 100 160
CA6535 70 100 160
Gzl Machining Parameters
Material 1P Feed Rate
Carbide 0.003 ipt 0.006 ipt 0.008 ipt
Material Grade Cutting Speed (sfm)
e FROM MEDIAN TO
14 PR1535 130 200 260
B Non-Ferrous Milling
Grade Machining Parameters
Material Wi Feed Rate
Carbide 0.004 ipt 0.008 ipt 0.012 ipt
PCD 0.002 ipt 0.004 ipt 0.008 ipt
i Cutting Speed (sfm,
Material Grade utting Speed (sfm)
Group FROM MEDIAN TO
KW10 660 1970 2950
GW25 660 1970 2950
15 PDL025 660 1640 2620
KPDO001 1640 3280 4920
KPD230 1640 3280 4920
Eracs Machining Parameters
Material fee FeseliRElE
Carbide 0.002 ipt 0.005 ipt 0.008 ipt
PCD 0.002 ipt 0.004 ipt 0.006 ipt
Material Cutting Speed (sfm)
Grade
Group FROM MEDIAN TO
KW10 660 820 980
GW25 660 820 980
16 PDL025 660 820 980
KPDO001 980 2460 3280
KPD230 980 2460 3280

Note)

Recommended cutting conditions seen above are general machining parameters.
For more accurate cutting conditions, see specific products in previous sections.

Milling

IVOINHO3AL

For Material Groups See Page ® R14
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SI UNIT CONVERSION TABLE / CUTTING SYMBOLS

M Inch / Metric Conversion Chart

e Cutting Speed (Vc) ¢ D.O.C. (ap)
Cutting Speed (Vo) SFM = (0'2.62 X rpm) x dia.(ipch) D.OC. (ap) 1inch =25.4mm
3.28feet/min (SFM) = 1m/min 0.04inch = Tmm
SFM m/min inch mm
300 91 SFM (Surface Feet per Minute) 0.02 0.5
600 183 0.04 1.0
900 274 0.08 2.0

¢ |IPR Feed Rate (f)
Feed Rate (f)

¢ |PT Feed Rate (fz)
Feed Rate (fz)

1ipr = 256.4mm/rev
0.004ipr = 0.1mm/rev

1ipt = 25.4mm/t
0.004ipt = 0.1mm/t

ipr m/min ipt mm/t
0.002 0.05 ipr (Inch per Revolution) 0.002 0.05 ipt (Inch per Tooth)
0.004 01 mm/rev (mm per Revolution) 0.004 01 mm/t (mm per Tooth)
0.008 0.2 0.008 0.2
e Torque
Ibft Nm Ibft (Pound x Feet)
Nm (Newton x Meter)
0.738 1
I Sl Derived Units Conversion Chart (Extracted from JIS Handbook "Iron & Steel’)
e Force
N kgf dyn
1 1.019 72X10" 1X10°
9.806 65 1 9.806 65X10°
1X10°° 1.019 72X10°6 1
e Stress
Pa or N/m? MPa or N/mm? kgf/mm? kgf/cm? kgf/m?
1 1X10® 1.019 72X107 1.019 72X10° 1.019 72X10"
1X10° 1 1.019 72X10" 1.019 72X10 1.019 72X10°
9.806 65X10° 9.806 65 1 1X107? 1X10®
9.806 65X10* 9.806 65X10? X107 1 X104
9.806 65 9.806 65X10° 1X10° 1X10* 1
* Pressure
Pa kPa MPa bar kgf/cm2
1 1X10° 1X10® 1X10% 1.019 72X10°
1X10° 1 1X10° 1X10°? 1.019 72X10°?
1X10° 1X10° 1 1X10 1.019 72X10
1X10° 1X102 1X10 1 1.019 72
9.806 65X10* 9.806 65X10 9.806 65X102 9.806 65X10" 1
¢ Power
W kW kgf - m/s PS kecal/h
1 1X10° 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 1.8333 33X107? 8.433 71
7.355X10? 7.3565X10" 7.5X10 1 6.325 29X10?
1.162 79 1.162 79X10°° 1.185 72X10" 1.580 95X10° 1
¢ Revolution
2 min’ s r.p.m.
g 1 0.0167 1
5 60 1 60
=
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THEORETICAL (GEOMETRICAL) SURFACE ROUGHNESS

M Theoretical (Geometrical) Surface Roughness

Theoretical Surface Roughness for Turning indicates the minimum roughness value from the cutting conditions and it is shown by the formula as follows:

f
2 3 Rz(h) : Theoretical Surface Roughness [um]
Rz(h)= ——x10 ) =
8R(RE) f : Feed Rate [mm/rev] =
R(RE) : Cormner Radius of Insert [mm] s
R
(RB)
How to Obtain Surface Roughness Values Relationship with Triangle Symbol
Type | Symbol How to Obtain Explanation Arithmetical Mean Max. Height | Ten Points Mean 3% (Relationship
Roughness Roughness Roughness ;Nith Triangle)
. o ‘ Ra(um) Rz(um) RzJIS(um) 9
a Ry is a mean value in micron meter obtained
g from the distance of the .hlglhest peaks 0.025 01 01
g) and the lowest valleys within the range of
5 sampled reference length (1) in the direction ] N m 0.050 0.2 0.2
& of the center line of the roughness curve. AN n f/\ 0100 04 04 VVVV
= Rz Note) When calculating Rz, extraordinarily v \f/ AVERYAE : : :
=) high or low threads are considered as " 0.200 0.8 0.8
[0} damages and excluded from the calculation,
I. and only standard lengths are used. 0.400 1.6 16
3 0.800 32 32 AVAVAVA
> Rz=Rp+Rv
1.600 6.3 6.3
2 Yp1,Yp2,Yp3,Yp4,Yp5 : 3200 125 125 \VaVA
g Distance from the mean line to highest 5 6.300 25.0 25.0
‘c:;; Rz is a mean value in micron meter obtained Ipeal:ﬁ 'fl‘ }he range of sampled reference 12.500 50.0 50.0
8 from the distance of 5 highest peaks (Yp) $n1gY 2 VW3 YVA VS - Vv
o and the 5 lowest valleys (Yv) measured from viivve, V3,Yvd, WG : . 25.000 100.0 100.0
g RzJIS the center line of the roughness curve within 5DI\?1aEIiInge ;‘r:c;?et:";nm:g?shgﬁqt?eyf;]%vr\/::ée %% Finishing symbol (Triangle \/ and wave ~) was removed from
g Z the range of sampled reference length “I . len thY‘I » 9 P JIS standard in the 1994 Revision.
@ 9 * How to Indicate
£ R = (Yot+Yp2:+Yp3+ Ypa+Yps) + (Yt +Yi2+ g Yvd-+ i) 3 . o = E m ® When Ra is 1.6um—1.6pumRa
D? 218 5 /\,,9[ EAW iV V\’IA ;W\ 4/ 2 When Rz is 6.3um—6.3umRz
e RERAVELAVERNAFRYVELY ® When RzJIS is 6.3um—6.3umRzJIS
K .
(2}
&
£ Ra is obtained from the following formula
g: in micron meter, the roughness curve is
o] expressed by y=f(x), the X-axis is in the
E direction of the center line and the Y-axis is
@ R the vertical magnification of the roughness
% a curve in the range of sampled reference
= length “1”.
9
© 1
é Ra= 2 Jo {f(x)}dx
=
Indication in JIS Standard
Example of Ra Indication Example of Ry, (Rz) Indication
@ When indicating the upper limit only 6.3 @ When indicating upper limit only Indicate Rz6.3
(when upper limit is 6.3 mRa) surface roughness following the parameter symbol.
6.3 @ When indicatin imi
- - g both lower and upper limit Indicate Rz6.3~1.6
@ When |nd|cat|nglbpth lower and upper !'W” 1.6 surface roughness as (upper limit ~ lower limit)
(when upper limit is 6.3 mRa, lower limit is 1.6 mRa) s
following the parameter symbol.

Note: The indications of Ra and Rz are different.

B Caution-Symbols for Surface Roughness

The above information is based on JIS B 0601-2001.

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 RzJIS reference, since it was
popular in Japan.

800.823.7284
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Type Symbol of JIS B 0601-1994 = Symbol of JIS B 0601-2001
Max. Height Roughness Ry - Rz
Ten Points Mean Roughness Rz - (RzJIS)
Arithmetical Mean Roughness Ra - Ra
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TECHNICAL

R26

HEAT TREATMENT AND HARDNESS EXPRESSION

M Heat Treatment

One of the ways to determine the hardness of steel is the heat treatment and it is classified to 3 types.

721°C =

— Temperature

Heat Treatment
@ Quenching » .
(Tempering) @ Normalizing ® Annealing
@

(Tempering) 10 550°C in water or oil.

QuEREig After heating to over 727°C, cool rapidly down

Quenching makes steel hard because it cools down red-hot steel
very rapidly in water or oil, but it may promote internal stress.
In order to remove such internal stress, tempering is used.

«;éj (After cooled down once, reheat it to 200°C~600°C)
600°C = =
550G ‘i@ §® @ After heating to over 727°C, cool down rapidly | It miniaturizes the crystals. (Steel is also composed of small cells.) It
% % Normalizing | to 600°C and then to normal temperature. is used to improve the mechanical character or machinability.
Time - . -
Heat Treatment Method ® After heating to over 727°C, cool down very it mlnlatgrlzgs the crystals like the process of normalizing, but the
: o crystal size is bigger than that of normalizing.
Annealing | slowly to 600°C, then to normal temperature. RSO ) ) )
It targets machinability improvement and distortion correction.
M Hardness Value
Hardness Reference Standard Example Explanation of Example
250HB Hardness Value : 250, Hardness Symbol : HB
Brinell Hardness JIS Z 2243:1992
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 B60HRC Hardness Value : 60, Hardness Symbol : HRC
Shore Hardness JIS Z 2246:1992 50HS Hardness Value : 50, Hardness Symbol : HS

0! KYOCERG
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VICKERS HARDNESS CONVERSION

M Vickers Hardness Conversion Chart

s3avHo
LH3SNI
>

S Brinell Hardness & g Si Brinell Hardness & g
I 10mm Dia. Ball @ T o I 10mm Dia. Ball ) I o
2 Load: 3000kgf Rockwell Hardness = | = 2 Load: 3000kgf Rockwell Hardness =| =
o (HB) 3 £ o (HB) @ | S _
£ 2 © £ 2| 5| =2
5 A Scale B Scale C Scale 20 5 A Scale B Scale C Scale 2l g (ﬁ 2B
p= Tungsten | Load: 60kgf | Load: 100kgf | Load: 150kgf T = @ T Tungsten Load: 60kgf Load: 100kgf Load: 150kgf L = @ A=
o | Standard ; - N © o | Standard ; - . o (%¥o)
g Ball Carbide | Diamond 1.60mm Diamond g = 3 Ball Carbide | Diamond 1.60mm Diamond g =
© Ball Point (1/16in) Ball Point 5 & ° Ball Point (1/16in) Ball Point > s
= (HRA) (HRB) (HRC) = = (HRA) (HRB) (HRC) = =0
]
940 - - 85.6 - 68.0 97 320 303 303 66.4 (107.0) 32.2 45 | 1005 m % C
920 - - 85.3 - 67.5 96 310 294 294 65.8 - 31.0 - 980 @ 8
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 52 D
9=z
Ex] =
@
840 - (745) 84.1 - 65.3 91 285 270 270 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 a %
780 - (710) 83.0 - 63.3 87 270 256 256 63.1 (102.0) 25.6 38 | 855 g E E
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 5 F
=
700 - (656) 81.3 - 60.1 81 250 238 238 61.6 99.5 222 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 o
° G
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 - 915 (11.0) 29 | 635 %
630 - 591 79.5 - 56.8 - 190 181 181 - 89.5 (8.5) 28 | 605 Q H
il
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 I
=)
600 - 564 78.6 - 55.2 74 160 152 152 - 81.7 (0.0) 24 | 515 |
o
590 - 554 78.4 - 54.7 - 2055 150 143 143 - 78.7 - 22 | 490 g
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 5
=
560 - 525 77.4 - 53.0 71 | 1950 120 114 114 - 66.7 - - 390 = K
550 505 517 77.0 - 52.3 - 11905 110 105 105 - 62.3 - - - o
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 - - - =
M
520 480 488 76.1 - 50.5 67 | 1795 90 86 86 - 48.0 - - - 3
510 473 479 75.7 - 49.8 - 11750 85 81 81 - 41.0 - - -
Is)
500 465 471 75.3 - 491 66 1705 4 Extracted from JIS Handbook “Iron & Steel” (SAE J 417) 35
490 456 460 74.9 - 48.4 - 11660 Note 1) TMPa = 1N/mm? <z N
480 448 450 745 - 477 64 1620 2) Value in () is not in practical use, but reference only CZ) §
[}
m
470 441 442 741 - 46.9 - 11570 7
460 433 433 73.6 - 46.1 62 1530 %
450 425 425 73.3 - 45.3 - 1495 g P
440 415 415 72.8 - 445 59 | 1460 ﬁ
430 405 405 72.3 - 43.6 - 1410 .
m
(e}
420 397 397 71.8 - 427 57 11370 =
410 388 388 71.4 - 418 - 11830 =
=
400 379 379 70.8 - 40.8 55 1290
390 369 369 70.3 - 39.8 - 11240
380 360 360 69.8 (110.0) 38.8 52 1205 5 T
m
x
370 350 350 69.2 - 37.7 - 1170
360 341 341 68.7 (109.0) 36.6 50 11130
350 331 331 68.1 - 355 - 11095
340 322 322 67.6 (108.0) 34.4 47 11070
330 313 313 67.0 - 333 - 11035
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MATERIAL LIST (JIS)

B Metal B Non-Ferrous Metal

Class Name of JIS Standard Symbol Class Name of JIS Standard Symbol
Rolled Steel for Welded Structure SM CxooxP
° Copper and Copper Alloy Sheet / Strip CxxxxPP
Z Re-Rolled Steel SRB ] CxooR
§ Q
% Rolled Steel for General Structure SS 8 CxoxBD
2 Light Gauge Steel for General Structure SSC Copper and Copper Alloy Rod and Bar CxxxxBDS
& CxxxxBE
Hot-Rolled Steel Plate, Sheet and Strip for Automobile Structural Use SAPH -
Aluminum and Al. Alloy AxxxxP
ol Cold-Rolled Steel Plate, Sheet and Strip SPC Sheet / Strip AxxxxPC
o O
® % | Hot-Rolled Soft Steel Plate, Sheet and Strip SPH AxxBE
| AxxxxBES
Carbon Steel Pipe for Ordinary Piping SGP %’ § £ Aluminum and Al. Alloy AxxxBD
- - o g=  Rod Bar,and Wire AxxxBDS
Carbon Steel Pipe for Boiler / Heat Exchanger STB 2 < 2 § AW
Seamless Steel Pipe for High Pressure Gas Cylinder STH ?% é é A0S
Carbon Steel Pipe for General Structural Use STK @ Aluminum and Al. Alloy Extruded Shape AXxxxS
Carbon Steel Pipe for Machine Structural Use STKM ) ) AxxFD
Aluminum and Al. Alloy Forging AoooEH
2 Alloy Steel Pipe for Structural Use STKS
% Stainless Steel Pipe for Machine Structural Use SUS-TK é - § w | Magnesium Alloy Sheet and Plate MP
o 2958
2} Steel Square Pipe for General Structural Use STKR § <3 g .
g 4 Magnesium Alloy Rod and Bar MB
Alloy Steel Pipe for Ordinary Piping STPA
Carbon Steel Pipe for Pressure Service STPG <=CE>> Nickel Copper Alloy Sheet and Plate NCuP
Carbon Steel Pipe for High-Te ture Servi STPT 2
arbon Steel Mipe for High-1emperaiure service £ Nickel Copper Alloy Rod and Bar NCuB
Carbon Steel Pipe for High-Pressure Service STS
Stainless Steel Pipe for Ordinary Piping SUS-TP 3 @ b}
- c &S Titanium Rod and Bar B
Carbon Steel for Machine Structural Use SxxC, SxxCK = L%— g
- Aluminium Chromium Molybdenum Steel SACM
£ - Brass Casting CAC20x
5§38 | Chromium Molybdenum Steel SCM
§ © - High Strength Brass Casting CAC30x
=] Chromium Steel SCr
27 . . Bronze Casting CAC40x
[ (,/*:) Nickel Chromium Steel SNC
%] N N Phosphoric Bronze Casting CAC50x
Nickel Chromium Molybdenum Steel SNCM
Aluminum Bronze Castin CACT0;
Manganese Steel and Manganese Chromium Steel for Machine Structural Use | SMn, SMnC o uminum Bronz "9 X
k7] Alumi Alloy Casti AC
Carbon Tool Steel SK é@ uminum Aoy £asting
< Hollow Dl Steel SKC Magnesium Alloy Casting MC
o2 ) . .
F @  Aloy Tool Stesl SKS, SKD, SKT Zinc Alloy Die Casting 2DCx
High Speed Tool Steel SKH Aluminum Alloy Die Casting ADC
_ Free Cutting Carbon Steel SUM Magnesium Alloy Die Casting MD
8 5 p
= § % High Carbon Chromium Bearing Steel SuJ White Metal wJ
QD
& Spring Steel SuUP
K]
3 o Stainless Steel Bar SUS-B
Q 9N _
@ % % Hot-Rolled Stainless Steel Plate, Sheet and Strip SUS-HP, SUS-HS
@ Cold-Rolled Stainless Steel Plate, Sheet and Strip SUS-CP, SUS-CS
+, S Heat-Resisting Steel Bar SUH-B, SUH-CB
SRRl
= é 9| Heat-Resisting Steel Plate and Sheet SUH-HP, SUH-CP
é > Corrosion-Resisting and Heat-Resisting Superalloy Bar NCF-B
3 < Corrosion-Resisting and Heat-Resisting Superalloy Plate and Sheet NCF-P
- Carbon Steel Forging SF
f‘g)" % Chromium Molybdenum Steel Forging SFCM
L
Nickel Chromium Molybdenum Steel Forging SFNCM
= Gray Cast Iron FC
[3)
% - Spheroidal Graphite Cast Iron FCD
@
@ = Blackheart Malleable Cast Iron FCMB
©
© Whiteheart Malleable Cast Iron FCMW
Pearlitic Malleable Cast Iron FCMP
Carbon Cast Steel SC
High Tensile Strength Carbon Cast Steel & Low Alloy Cast Steel SCC
@
% 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
800.823.7284
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MATERIAL CROSS REFERENCE CHART

M Steel
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA
AISI / SAE JIS GB BS DIN NF TOCT
040A10
1010 S10C ?g 045A10 8185 XG10
045M10
1012 s12C 040A12 XC12
C15E
1015 S15C 15 055M15 o1oR
1017 S17C XC18
0732/'220 co2 co2
1020 $20C 20 ook C22E C22E
CooR C22R C22R
1023 $22C
c25 c25 c25
1025 $25C 25 C25E C25E C25E
C22R C25R C25R
1029 $28C 25T
080A30
080M30 €30 €30
1030 $30C 30 C30 C30E C30E 301
" C30E C30R C30R
@ C30R
-
% S33C 30T
5 c35 c35 c35
2 1035 $35C 35 C35E C35E C35E 35T
% C35R C35R C35R
Ll
= 1038 s38C 351
Q
< M4
= 1039 08c(;J4o ’ ©40 ©40
o $40C 40 C40E C40E 401
i 1040 C40E C40R C40R
m C40R
'_
2 1042 $43C 080A42 40T
3 1043
%
g 1045 c45 c45 c45
1046 S45C 45 C45E C45E C45E 45T
C45R C45R C45R
548C 080A47 45T
0882"050 C50 C50
1049 S50C 50 ook C50E C50E 501
e C50R C50R
1050
hpoine $53C 50T
70M
° 85555 C55 C55
1055 $55C 55 Cost C55E C55E
s C55R C55R
1050 C60 C60 C60
1060 $58C 60 C60E C60E C60E 60T
C60R C60R C60R
045A10
S09CK 045M 10 C10E XC10
S15CK 15F C15E XC12
$20CK XC18

800.823.7284
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MATERIAL CROSS REFERENCE CHART

M Steel
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA
AISI / SAE Jis GB BS DIN NF rocr
o SNC236 36NICr6 40XH
L
7 SNC415 12CrNi2 14NiCr10
s
X5 SNC631 30CNi3 36NiCr10 30XH3A
2=
z
e SNC815 12CroNi4 655M13 15NICr13
T
o SNC836 37CINi3 31NiCr4
8615 805A20
8617 , 805M20 20NICrMo2
a0 SNCM220 20CNiMo oo ONOo2 20NCD 2
- 8622 805M22
L
'_
5 8637 .
2 10 SNCM240 40NICrMo2-2
2
§ SNCM415
> 20XH2M
2 432 NCM42 18CINIMNMoA 17NICrMo6-4
% 320 SNC! 0 8CrNiMnMo, iCrMo6 (20XHM)
3 SNCM431 30CrNiMo8
s
5 4340 SNCM439 40CHNIMoA 4ONICrMo6
5 SNCM447 34CrNiMo6
—
< SNCM6B16
o
= SNCM625
SNCMB30
SNCM815
15Cr 17Cr3 15X
SCra15 15CrA 17Crs3 15XA
5120 SCra20 20Cr 20X
—
z 5130 34Cr4 34Cr4 34Cr4
4 X
b 5132 SCraso socr 34CrS4 34CrS4 34CrS4 %0
=
37Cr4 37Cr4 37Cr4
S
= s182 SCrass s5cr 37Crs4 37Crs4 37Crs4 86X
o
£ 530M40
© 5140 SCr440 40Cr 41Cr4 4‘21;;?4 44115214 40X
41CrS4
45Cr
44 45X
SCr445 50Cr 5
SCM415 15CrMo 15CrMod
18CrMo4
SCM418 20CtMo BOMOa 20XM
SCM420 708M20 20CrMo5 20XM
—
| SCM421
%
s 30CrMo 30XM
= 4131 SOM430 30CrMoA 30XMA
Ll
. a9 SCM432
S 3
= o 34CrMo4 34CrMo4 34CrMo4
5 = 4187 SCM435 85CMo 34CrMos4 34CrMoS4 34CrMoS4 85XM
o
)
= 708M40
5
4140 709M40 42CrMo4 42CrMoé
oC
M440 42CiM
5 4142 s¢ Crio 42CrMo4 42CrMoS4 42CrMoS4
42CrMoS4
4145
1t SCM445
SCM822

R30  OJKYOCERA
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MATERIAL CROSS REFERENCE CHART

M Steel 95
> ® A
o5
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA » =
AISI / SAE JIS GB BS DIN NF IroCcT
- 1522 SMn420 20Mn2 150M19 20Mn5 zd
m mZ B
5 30Mn2 3012 52
4p)
1534 SMn433 150M36 34Mn5 Zho]
= o " 35Mn2 " 3512
==
52 3512 .
1541 SMn438 40Mn2 150M36 36Mn5 =9
£a 4012 @z
5Y n3lC
w g 40r2 8
o 9 1541 SMn443 45Mn2
zg 45T2
<<
Q 5115 SMNC420 15CrMn 16MnCr5 =
Z 52D
= 5140 SMnC443 40CrMn g z
1522H SMn420H
SMn433H 32
1541H SMn438H 2E E
1541H SMn443H
SMnC420H @
S F
SMnC443H =
o 17Cr3
i SCra15H 15CrH ' 15X
= 17CrS3 o)
4]
w 3
o 5120H SCr420H 20Cr1H 17Cr3 20X ° G
T =
o 5130H 34Cra4 34Cr4 34Cr4 5
C SCra30H 30X
< 5132H r 34Crs4 34Crs3 34CrS4
z o
Z 37Cr4 37Cr4 37Cr4 g
g 5135H SCra3sH 37CrS4 34CrS4 37Crs4 X - H
3
_
= 41Cra 41Cr4 41Cr4
o 140H 440H 40CrH 40X
< 5140 SCra40 ocr 41Crs4 41Crs4 41CrS4 0 2
i 3]
2 4118H SCN415H 15CrMoH 15CrMo5 2
< =]
T =
18CrMo4 o
fa M418H
i SCM418 18CrMoS4
ﬁ 4118H SCM420H 20CrMoH 708H20 18CrMo4 § K
@ j
T 4135H 34CrMo4 34CrMo4 34CrMo4 3
M435H
'§ 4137H SOMA435 34CrMoS4 34CrMoS4 34CrMoS4
—
w 4140H 42CrMo4 42CrMo4 42CrMo4
fu M440H =
% 4142H SCM440 42CrMoS4 42CrMoS4 42CrMoS4 cM
- =
< [
= 4145H
g a7 SCM445H .
) L&
T SCM822H SIE
7 “°' N
SNC415H 52
(o}
m
SNC631H @
SNC815H 12Cr2Ni4H 655H13 15NICr13 5 B
8617H 805H17 >
8620H SNCM220H 20CrNiMoH 805H20 21NiCrMo2 20N CD 2 @
8622H 805H22 .
m
4320H SNCMA420H 20CrNi2MoH 20NiCrMoSB-4 g
2

X3aNI
-
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MATERIAL CROSS REFERENCE CHART

M Steel
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA
UNS AISI JIS GB BS DIN NF rocT
S20100 201 SUS 201 1Cr17Mn6Ni5N Z12CMN17-07Az
S20200 202 SUS 202 1Cr18Mn8Ni5N 284516 12X17T9AH4
S30100 301 SUS 301 1Cr18Mnf ONi,SMOSN 301821 X12CrNi17 7 Z11CN17-08 07X16H6
1Cr17Ni7
SUS 301L X2CrNiN18-7
SUS 30141 X12CrNi17 7
S30200 302 SUS 302 1Cr18Ni9 3025825 Z12CN18-09 12X18H9
S30215 | 302B SUS 3028
S30300 303 SUS 303 Y1Cr18Ni9 303821 X10CrNiS18 9 Z8CNF18-09
S30323 303Se SUS 303Se Y1Cr18Ni9Se 303541 12X18H10E
S30400 = 304 SUS 304 0Cr18Ni9 304531 X5CrNi18 10 Z7CN18-09 08X18H10
S30403 304L SUS 304L 00Cr18Ni10 304511 X2CrNi19 11 Z3CN19-11 03X18H11
S30451 304N SUS 304NT1 0Cr18Ni9N Z6CN19-09Az
S30452 SUS 304N2 0Cr19Ni10ONbN
S30453 304LN SUS 304LN 00Cr18Ni10N X2CrNiN18 10 Z3CN18-10Az
SUS 304J1
SUS 304J2
S30431 | S30431 SUS 304J3
S30500 305 SUS 305 1Cr18Ni12 305519 X5CrNi18 12 Z8CN18-12 06X18H11
SUS 305J1
S30908 309S SUS 309S 0Cr23Ni13 Z10CN24-13
S31008 | 310S SUS 3108 0Cr25Ni20 310831 Z8CN25-20 10X23H18
d S31600 316 SUS 316 0Cr17Ni12Mo2 316S31 X5CrNiMo17 12 2 Z7CND17-12-02
E X5CrNiMo17 13 3 Z6CND18-12-03
% S31603 316L SUS 316L 00Cr17Ni14Mo2 316511 X2CrNiMo17 13 2 Z3CND17-12-02
; X2CrNiMo17 14 3 Z3CND17-13-03 03X17H14M3
'c?) S31651 316N SUS 316N 0Cr17Ni12Mo2N
S31653 316LN SUS 316LN 00Cr17Ni13Mo2N X2CrNiMoN17 12 2 Z3CND17-11Az
X2CrNiMoN17 13 3 Z3CND17-12Az
S31635 SUS 316Ti X6CrNiMoTi17 12 2 Z6CNDT17-12 08X17H13M2T
SUS 316J1 0Cr18Ni12Mo2Cu2
SUS 316J1L 00Cr18Ni14Mo2Cu2
S31700 317 SUS 317 0Cr19Ni13Mo3 317516
S31703 317L SUS 317L 00Cr19Ni13Mo3 317812 X2CrNiMo18 16 4 Z3CND19-15-04
S31753 SUS 317LN Z3CND19-14Az
SUS 317J1 0Cr18Ni16Mo5
SUS 317J2
SUS 317J3L
N08367 SUS 836L
NO8904 | N08904 SUS 890L 904514 Z2NCDU25-20
5 S32100 321 SUS 321 1Cr18l\fi9Ti. 321831 XB6CrNiTi18 10 Z6CNT18-10 08X18H10T
z 0Cr18Ni10Ti
@ S34700 347 SUS 347 0Cr18Ni11Nb 347S31 X6CrNiNb18 10 Z6CNNb18-10 08X18H12b
S38400 384 SUS 384 Z6CN18-16
S30430 304Cu SUS XM7 0Cr18Ni9Cu3 394517 Z2CNU18-10
$38100 SUS XM15J1 0Cr18Ni13Si4 Z15CNS20-12
S32900 329 SUS 329J1 0Cr26NisMo2
S39240 | S31803 SUS 329J3L Z3CNDU22-05Az 08X21H6M2T
S39275 | S31260 SUS 329J4L Z3CNDU25-07Az

800.823.7284
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MATERIAL CROSS REFERENCE CHART

M Steel 95
zhlA
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA B3
UNS AISI JIS GB BS DIN NF TroCcT
S40500 = 405 SUS 405 Ogcr:fg\' 405817 X6CrAlI13 Z8CA12 c% % B
SUS 410L 00Cr12 73C14 EE
$42900 429 SUS 429
S43000 | 430 SUS 430 10r17 430817 X6Cr17 78C17 12X17 = g
S43020  430F SUS 430F Y1iCr17 X7CrMoS18 Z8CF17 53 Cc
$43035 SUS 430LX X6CITi7 Z4CT17 R
SUS 430J1L X6CrNb17 Z4CNb17
S43400 434 SUS 434 1Cr17Mo 434317 X6CrMo17 1 Z8CD17-01 5¢
S43600 | 436 SUS 436L (% g D
SUS 436J1L
S44400 444 SUS 444 Z3CDT18-02
S44700 SUS 447J1 00Cr30Mo2 é % E
S44627 SUS XM27 00Cr27Mo Z1CD26-01 oy =
S40300 403 SUS 403 1Cr12
T S41000 410 SUS 410 10r13 410821 X10Cr13 713C13 .
E S41008 = 4108 SUS 410S 403817 X6Cr13 78C12 08X13 ©F
2 SUS 410F2 &
% S41025 SUS 4101 1Cr13Mo X12Crs13
'<£ 1Cr12Mo o
2 S41600 416 SUS 416 Y1iCr13 416521 Z11CF13 § G
S42000 420 SUS 420J1 2Cr13 420529 X20Cr13 720C13 20X13 z
S42000 420 SUS 420J2 3Cr13 420837 X30Cr13 733C13 30X13
S42020  420F SUS 420F Y3Cr13 Z30CF13 o
SUS 420F2 " H
SUS 429J1 -
S43100 431 SUS 431 1Cr17Ni2 431529 X20CrNi17 2 Z15CN16-02 20X17H2
S44002  440A SUS 440A 7Cr17 Z70C15 I
S44003 = 440B SUS 440B 8Cr17 - J
9Cr18 z
S44004 | 440C SUS 440C 11Cr17 Z100CD17 95X18
9Cr18Mo g
S44020 | S44020 SUS 440F Y11Cr17 E K
S17400 | S17400 SUS 630 0Cr17Ni4CuNb X5CrNICUND16-4 Z6CNU17-04 5
S17700 | S17700 SUS 631 OCr17Ni7Al X7CrNiAI17 7 Z9CNA17-07 09X17H7 IO
SUS 632J1 =
. . . . E M
Representative Classification of Stainless Steel Z
Stainless Steel (Austenitic Related) Stainless Steel (Ferritic Related) Stainless Steel (Precipitation Hardened Related)
JIS JIS Jis 45
SUS201 SUS309S SUS405 SUS630 °°'N
SUS202 SUS310S SUS429 SUS631 6%
SUS301 SUS316 SUS430 wm
SUS302 SUS316L SUS430F S
SUS302B SUS316N SUS434 TP
SUS303 SUS317 SUSXM27 %
SUS303Se SUS3T7L Stainless Steel (Martensitic Related) .
SUS304 SUS321 = =
JIS o
SUS304L SUS347 z
SUS304N1 SuUs384 SUS408 )
SUS304N2 SUSXM7 SUS410 .
SUS305 SUSXM15J1 SUS4108
SUS308 SUS416 4
SUS420J1 8
SUS420F
SUS431
SUS440A
SUS440B
SUS440C
SUS440F
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TECHNICAL

R34

MATERIAL CROSS REFERENCE CHART

M Steel
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA
UNS AISI JIS GB BS DIN NF rocr
SUH 31 3315842 Z35CNWS14-14 45X14H14B2M
SUH 35 349852 Z52CMN21-09Az
S63008 SUH 36 5Cr21Mn9Ni4N 349854 X53CrMnNi21-9 Z55CMN21-09Az 55X20 T 9AH4
S63017 SUH 37 2Cr21Ni12N 381834
SUH 38
S30900 309 SUH 309 2Cr23Ni13 309524 Z15CN24-13
S31000 310 SUH 310 2Cr25Ni20 310824 CrNi2520 Z15CN25-20 20X25H20C2
o N08330 | N08330 SUH 330 1Cr16Ni35 Z12NCS35-16
g S66286 SUH 660 0Cr15Ni25Ti2MoAIVB ZBNCTV25-20
% R30155 SUH 661
@ SUH 21 CrAl1205
i.'f( S40900 409 SUH 409 409819 X6CrTi2 Z6CT12
L
T SUH 409L Z3CT12
S44600 446 SUH 446 2Cr25N Z12C25 16X28
S65007 SUH 1 4Cr9Si2 401845 X45CrSi9-3 Z45CS9
SUH 3 4Cr10Si2Mo Z40CSD10 40X10C2M
SUH 4 8Cr20Si2Ni 443365 Z80CSN20-02
SUH 11 40X 9C2
SUH 600 2Cr12MoVNbN 20X12BHMB®P
S42200 SUH 616 2Cr12NiMoWV

Representative Classification of Heat Resisting Steel

Heat Resisting Steel (Austenitic Related)

JIS
SUH31
SUH35
SUH36
SUH37
SUH38

SUH309

SUH310

SUH330

SUHB60

SUHGB61

0! KYOCERG

Heat Resisting Steel (Ferritic Related)

JIS

SUH21

SUH409

SUH446

JIS

SUH1

SUH3

SUH4

SUH11

SUHB00

SUHB16

Heat Resisting Steel (Martensitic Related)

800.823.7284
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MATERIAL CROSS REFERENCE CHART

M Steel
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA
AISI / SAE JIS GB BS DIN NF roCT
SK140
K1) T13 C140E3U Y13
W1-111/, SK120 T12 C120E3U Y12
y (SK2)
Ll
E W1-10 SK105 T11 C105W1 C105E2U Y11
@0 (SK3)
é Wi1-9 (Ssﬁ‘r; T10 C90E2U Y10
Q SK85 T8Mn C90E2U Y8r
% wi-e (SK5) To cBow C80E2U Y9
SK75 C80E2U
K] T8 C80W1 Gr0EoL Y8
SK65
i T CTOW2 C70E2U Y7
T SKH2 W18CraV BT1 HS18-0-1 P18
T4 SKH3 WA18Crd4VCo5 BT4 $18-1-2-5 HS18-1-1-5 P18K502
5 SKH4 WA18Cr4v2Co8 BT5 HS18-0-2-9 P18K50
. Ti5 SKH10 WA12Cr4V5C05 BT15 S12-1-4-5 HS12-1-5-5
@ M2 SKH51 WBMo5Crav2 BM2 $6-5-2 HS6-5-2 PEMS5
g M3-1 SKH52 %m%%crx\f PEM5®3
5 M3-2 SKH53 CWBMOo5Cr4V3 $6-5-3 HS6-5-3 PBM5®3
@ M4 SKH54 BM4 HS6-5-4
@ M35 W6Mo5Cr4V2Co5
5 a1 SKH55 WIMOBOAV200s BM35 $6-5-2-5 HS6-5-2-5HC PEM5KS
= M36 SKH56
SKH57 BT42 $10-4-3-10 HS10-4-3-10
M7 SKH58 W2Mo9Crav2 HS2-9-2
M42 SKH59 W2Mo9Cr4VCo8 BM42 $2-10-1-8 HS2-9-1-8
F2 SKS11 XB4
SKS2 105WCr6 105WCr5 XBL
SKS21 w
SKS5
L6 SKS51
SKS7
SKS8 Cro6 C140E3UCr4 13X
5CrW2si 6XB2C
St SKS4 6CrW2Si 5XB2CD
S1 SKS41 4CrW2Si 4XB2C
W2-9'/, SKS43 BW2 100V2
w2-8 SKS44
o SKS3 9CrWMn 9XBI'
CU% SKS31 CrwiMn 105WCr6 105WCr5 XBT
- SKS93
o SKS94
5 SKS95 8MnSi
2 D3 SKD1 Cri2 BD3 X2100r12 X200Cr12 X12
D2 SKD10 Cri2Mo1Vi X153CrMoV12 X12M®
D2 SKD11 Cri2MoV BD2 X153CrMoV12 X160CrMoV12
A2 SKD12 Cr5Mo1V BA2 X100CrMoV5
SKD4 X32WCrV3
H21 SKD5 3Crawsv BH21 X30WCHV9-3 X30WCHV9
H11 SKD6 4Cr5MoSiV BH11 X38CrMoV/51 X38CrMoV5 4XEMOC
H13 SKD61 4Cr5MoSiV1 BH13 X40CrMoV/51 X40CrMoV5 4X5MO1C
H12 SKD62 BH12 X35CrWMoV5 3X3M3D
H10 SKD7 4Cr3Mo3SiV BH10 X32CrMoV33 32CrMoV12-18
H19 SKD8 BH19
SKT3 55CrNiMoV4
SKT4 5CrNiMo BH224 /5 55NiCrMoV6 55NiCrMoV7 5XHM
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TECHNICAL

R36

MATERIAL CROSS REFERENCE CHART

M Steel
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA
AISI / SAE JIs GB BS DIN NF rocr
75
]8;2 suP3 80
85
suPs 555i2Mn 56SICr7 60Si7 60C2
g 9260 suP7 6%%?22%1 61SICr7 60Si7 60C2r
0] 5155 suP9 55CMnA 55013 55Cr3
T 5160 SUP9A 60CMnA 55013 60Cr3
® 6150 SUP10 50CrVA 735A51, 735H51 50Crv4 51CrV4 XPASOXTDA
51B60 SUPT1A 60CMNBA 51Crv4 50XTP
9254 SUP12 685A57, 685H57 54SICr6 54SiCr6
4161 SUP13 60CrMnMoA 705A60, 705H60 60CrMn3-2 60CrMod4
1110 SUM11
1108 SUM12 Y12
1212 SUM21
1213 SUM22 Y15 (230M07) 9SMn28 5250
m 12113 SUM22L Y12Pb 9SMnPb28 S250Pb
E 1215 SUM23
% SUM23L
S 12114 SUM24L Y15Pb 9SMNnPb28 S250Pb
9 SUM25 9SMn36 S300
E 1117 SUMB31 15510
; SUMBITL
iz SUM32 Y20 210M15, 210A15 (13MF4)
Y30
1137 SUM41 o (35MF6)
1141 SUM42 Y40Mn (45MF6.1)
1144 SUM43 (226M44) (45MF6.3)
= 51100 SUJt GCr4
§ i 52100 SuJ2 GCr5 100Cr6 100Cr6 11X 15
é;; § AS;: dﬁ% SUJ3 GCr15SiMn
@ % SUJ4 GCr15S5iMo
S SUJ5 GCri8Mo

0! KYOCERG
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MATERIAL CROSS REFERENCE CHART

M Cast Iron 9
& [72]
cEA
CLASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA o
AISI / SAE JIS GB BS DIN NF rocT
NO.20 FC100 HT100 100 Cy10 zg B
m
= NO.30 FC150 HT150 150 GG15 FGL150 Ccy15 e %
O
lﬂ__: NO.35 FC200 HT200 200 GG20 FGL200 cy20
g NO.45 FC250 HT250 250 GG25 FGL250 Cy25 Z3
=
% NO.50 FC300 HT300 300 GG30 FGL300 Cy30 53 c
o »wo
o NO.60 FC350 HT350 350 GG3s5 FGL350 Cyas
GG40 FGL400 CY40 T
eg
60-40-18 FCDA400 QT400-18 400117 GGG40 FGS370-17 BY40 0= D
z b fo)
o) 65-45-12 FCD450 QT450-10 420/12 FGS400-12 BY45 v
k& 70-50-05 FCD500 QT500-7 500/7 GGG50 FGS500-7 BY50
< —Hw
2 80-60-03 FCDB00 QT600-3 600/7 GGG60 FGS600-2 BY60 S s E
wr
; 100-70-03 FCD700 QT700-2 700/2 GGG70 FGS700-2 BY70
o
e] 120-90-02 FCD800 QT800-2 800/2 GGG8Oo FGS800-2 BY80
os]
QT900-2 900/2 BY100 S'F
5
M Non-Ferrous Metal 5
- G
ClASS USA JAPAN CHINA UK GERMANY FRANCE RUSSIA s
AISI / SAE JIS GB BS DIN NF rocrt ©
1199 1A99 A199.99R A99 o
S
1A97 A199.98R AQ7 S H
3
1A95 A95
A1080 1A80 1080(1A) A199.90 1080A A8 =]
1050 A1050 1A50 1050(18) A199.50 1050A A5 g J
=z
5052 A5052 5A02 NS4 AMg2.5 5052 Amg ®
5A03 NS5 AMg3 5
>— =
9 5056 A5056 5A05 NB6 AMg5 AMg5V - K
— =
< 5456 AB556 5A30 NG61 5957 &
)
z 2036 A2117 2A01 AICu2.5Mg0.5 2117 D18 _
s =
<3( A2017 2A11 HF15 AlICuMg?1 20178 D1 ; M
@D
2124 A2024 2A12 AlCuMg2 2024 D1BAVTV
2319 2B16 2
SE
A2NO1 2A80 AK4 Z2 N
=z
2218 A2018 2A90 AK2 °3
2014 A2014 2A14 AICuSiMn 2014 AKS8 -
>
6061 ABOB1 6061 6061 T p
=
7175 A7075 7A09 AIZnMgCu1.5 7075 V5P 3
356.2 AC4C ZAISI7TMn LM25 G-AISI7TMg .
(O] m
Z 4132 AC3A ZAISI12 LM6 G-AI12 A-S12-Y4 AL2 P
= 2
g 355.2 ZAISIECUTMg AL5 2
>_
S 4130 AC8A ZAISi2Cu2Mg1 G-AI12(Cu)
-
< =
2 ZAICUSMn AL19 2T
x
2 201.0 ZAICUSMNCdVA
s
= 520.2 ZAMg10 LM10 G-AMg10 AGT1 ALS
<
ZAMg5Si G-AIMg5Si AL13
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INSERT GRADES CROSS REFERENCE

. CVD Coated Carblde (Tu rn I ng) * This table is Kyocera’s own estimation based on publications and is not authorized by companies mentioned in it.
Classification
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo =~ Tungaloy  Kennametal Iscar
Class | Symbol
HG8010 UE6105 GC4305 TPO501 KCPO5B
PO1 e Jotiov HC5000 UE6005 : GC4005 TPOS00 | HS7T000 To00s KCPO5 08150
HG3305 UE6015 GC4205 TP1000 KC9105
MC6015 AC700G
CAS510 GM10 UE6105 GC4205 TP1501 AC2000 T9005 KCK05
cpP2 GC4015 T9105 KCP10B 1c8150
CAB15 Jot1ov GM20 UE6110 TP1000 AC810P
P10 cPs5 GC3115 T9015 KCP10 1C9150
CAB505 Jo215v GM8015 UE6005 po Sooate TP1500 AC820P Tone o R
CAB515 HG8010 UEG010 oS TP100 AC8015P o Koo
UE6020 AC8025P
CA025P GC4025 AC2000 T9015 KCP25B
= CAB25 Jot1ov GM20 "Jgggfg cpP2 GC4215 ﬁig% AC3000 To115 KCP25 :ggfgg
8 P20 CAB515 ooy GM8020 eadio cPs5 GC4220 Toooom AC820P T9025 KCO125 ooae
& CAB525 HG8025 Oeaaag cp7 GC4225 o ACB30P T9125 KC9225 ooeo0
o CR9025 GC4325 AC8025P T9225 KC9325
Criuza MC6025 GC4225 TP2501 AC3000
CAB25 TP3501 To125 KCP30B
GM25 UEB020 GC4230 AC630M 10635
CAB525 Jc215v TP2500 T9035 KCP30
P30 GM8035 | MC6035 : GC4235 AC830P 1C8350
CA530 JC325V TP2000 T9135 KC9040
Hag025 UE6035 GC2135 ACP100 1C9350
CA5535 oo e TPas00 | 4SRN0 3130 KC9140
CR9025 TP200
CAB30 JC825v MC6035 823222 ACB30M T9035 K}?Cpéfos
P40 JC450V GX30 UE6035 ; TP40 AC830P 10635
CAB535 Ny i GC4240 oo T3130 KC9140
GC4335 KC9240
*;CC"%%B 108250
VIO CABS15 JCB05X GM10 MC7015 cp2 GC2015 TP1500 AC610M T9015 oo 1C9250
Jci1ov HS9105 US7020 cPs GC2220 TP100 AC6020M TO115 Ko 1C9350
KC9210 IC6015
& V20 " Jot1ov S US7020 cpP2 GC2015 Tmoo0 /0000 T6120 i 1C9250
2 Jc215v S MC7025 cP5 GC2025 TP200 Ry T9115 Koo 1C9350
8 GC2220 T9125 106025
= AC830P KC9225
©
g
s
Jo215v TM4000 | ACB030M T6030 KCM35B 108350
M30 : JCagsy | MBS | MCTOZ5 ; v TP3501 ACE30M 6130 KCM35 IC9350
JC525X TP300 AC830P To125 KC9240 1C4050
KC9045
M40 . JC525% GX30 US735 ; ; TP40 ; ; Koooae 1c635
CAS1O o108 HG3305 MG5005 — ACA05K KCPKO5 1C5005
HG3315 GC3205 AC410K T5105 KC9315 1c428
Rl ORLElTs JOB0SW HX3505 Ue5105 CP1 GC3210 TH1000 AC300G T5010 KCKOSB 1c9007
CAB505 JCO50W UC5015 TK1001
HX3515 AC4010K KCKO5 1C9150
cA310 scosow | ameots UC5015 J— Tkiooo | ACA010K o1 KCO110 1C5010
CAB15 UC5105 cpP1 AC410K KC9120 Ic418
. Jciiov HX3515 GC3210 TK2000 5105
= K10 CA4505 UC5115 cP2 AC415K KC9315 IC428
g JCB05W HG8010 GC3215 TK2001 T5115
s CA4515 o ooy UE6010 cP5 Sosare oo ACT00G Tooto KCK15B 1C9015
= CA5505 MC5015 AC4015K KCK15 1c9007
©
o
b N
S
Z Jotiov MC5015 GC4225 AC4015K T515 KC9125
5 CcA15 MY5015 TK2000 KC9320
2 Jo215v GM8020 cP2 GC3215 AC420K 5115 Ic418
i K20 CA320 UEG010 TX150 KC9325
s Jg1 08W Hag025 Uoaie cPs ggezzo Tooon Agmoe T5125 Keaod 1C9015
JCB05W Ueatio 3025 AC820P T5020 raon
GC3040 TP2500 T5125 KCP25B
K30 CAB20 Jo215v GM25 UEB110 ; Soa0a oo ; g Pt -

800.823.7284
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INSERT GRADES CROSS REFERENCE

. PVD Coated Carblde (for Tu rn 1 ng) * This table is Kyocera's own estimation based on publications and is not authorized by companies mentioned in it.
A
Classification
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo |~ Tungaloy  Kennametal Iscar
Class | Symbol
PO PR1705 Jo5003 ACZ150 KC5510 B
PR1705 i
PR30 o
PR1025 cY15 ACZ150 KC5010 1c507
P10 PR1115 Ioo0s CY150 a0 R GC1025 CP200 ACZ310 AHT10 KC5510 IC807 (o]
PR1215 IP2000 AC520U KU10T IC907
DT4
PR1225 o
PR1725
PR930
g HRTICES v&e c())Fl? am1 GC1020 /1:7701205 KG5025 D
2 PR1115 Jos015 ACZ310 KC5525 Ic507
o CY150 VP15TF VM GC1025 AHT725
P20 PR1215 JC5030 CP250 ACZ330 KC7215 1C907
a IP2000 VP20MF TA1 GC4125 AH730
PR1225 JC5040 AC520U KC7315 IC908
UP20M TAS GC1125 SH725
PR1625 KU25T
VP20RT SH730
PR1725 E
CY250 VP10RT GC1125 ACZ330 GH330 KC7015
- P10 JC5015 CY9020 VP15TF e 1GC1145 oo ACZ350 AH120 KC7020 038
Phjees JC5040 HC844 VP20MF e GC1115 AC530U AH740 KC7235 ot
IP3000 UP20M GC1105 AC1030U = AHQ030 KU25T
CY250 ZM3 GC1145 AH140 KC7030 Ic328 7
P40 PR1535 JC5040 e Qw3 Soiles CPE00 ACZ350 AH740 KC7040 s
TAS J740 KC7140
GC1005 KC5010 Ic507
PIFIOES IPO50S VP1OMF M GC1025 192000 EH510Z KCB510 IC520 G
M10 PR1215 JC5003 ™ CP200 ACZ150 AHT10
N JP9105 VP10RT m GCi10s  Sho% Ny KC6005 Ic807
GC15 KCU10 1c907
PR30 ST4 506 AHB30
_ PR1025 Jos015 VP10RT a1 oS | TTP2050 EH520Z AHT725 KC5025 Ic308 H
T PR1125 JC5030 IP100S VP15TF UM aoigie TS2500 ACZ150 AH730 KC5525 IC507
2 M20 PR1215 JC5040 GX30 VP20MF TA1 oo CP200 ACZ310 GH3230 KC7020 1C907
- PR1725 Jcsots JPO115 UP20M TAS gones CP250 AC520U GH730 KC7025 1c908
2 PR1225 Jos118 VP20RT DT4 S CP500 AC1030U SH725 KCU25 1c3028
< PR1515 DM4 SH730
S
& J
p= Jo5015 VP15TF ST4 ACZ330 Ico08
V30 PR1125 JC5030 CY250 VP20MF M3 88;85? P50 ACZ350 Arios0 KC7030 IC1008
PR1535 JC5040 CY9020 UP20M am3 oo AC530U it KC7225 IC1028
Jos118 MP7035 TAS AC6040M IC3028
M3 J740 Ic K
74 208
M40 PR1535 Jos118 MP7035 avs | §SA14% cpeon | ATEOSOM | amiao ICo28
TAS AHB45 Ic328
Ko1 Jo5003 EH10Z AH110 KC5515 1c910 M
EH10Z Ic807
PRO05 Jo5003 CY100H TA1 752000 GH110 KC5010 1C910
KO PR1215 Jos015 CY10H VPOSRT ™1 GC1010 CP200 EH5102 AH110 KC7210 1C507
_ AC510U
- Ic908
< N
7 EH20Z KC5025
] PRY05 IP2000 VPTORT a1 GC1o020 192500 ACZ310 AH120 KC5525 Ic508
>; K20 s Jos015 i VP15TF o ac192% 1 crano AC520U i KC7015 e
VP20RT CP250 AC530U KC7215
AC1030U KC7315
P
VP15TF am3 1c508
K30 Voaomr S GC1030 CP500 ACZ310 KC7225 e
o
MP9005 AHB005 1c804 Pl
_ SO AREES JC5008 VPOSRT AHOO05 IC806 z
> Z
$ g
I AH8015 KC5010 1c807 =
g 10 PRO05S JC5015 Po105 i Schios CP200 AC510U AHO05 KC5510 IC808
= PRO15S Josois V1oRs Soios TS2000 | AC50158 SH730 KCU10 1c907
= AH110 KCS10 1c908
3 T
i MP9015
3 20 PRO15S JC5015 POt MTa015 GC1025 CP250 285108 ‘;\18015 ﬁgsozs :gsos
E= PR1535 Jcsots o115 VP20RT GC1125 TS2500 520 120 5525 608
5 AC50255 AHT725 KCU25 1c908
a MP2025
o
S30 PR1535 MP9025 Gc1125 AC520U AHT725 1c3028
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INSERT GRADES CROSS REFERENCE

. Cermet (Tu rn I ng) * This table is Kyocera’s own estimation based on publications and is not authorized by companies mentioned in it.
Classification . ) ) i o . f
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo =~ Tungaloy  Kennametal Iscar
Class | Symbol
NS520
Po1 TNG10 LN10 oHB50 iy o 7 7 T110A GT530 ) IC20N
PV710 ©X50 T1000A GT720 IC520N
NX1010 Q15 HTX
J530
ezo LN10 T15002 Nowso, KT315 IC20N
P10 Tﬁsggo gigg CH350 '\:;,22552,\“5 gg CT5015 TP&&QO T2000Z GT9530 KT175 IC520N
_ PUTH0 i Cz25 UPoaN S1e CT525 omp T1200A GT530 HT2 IC530N
@ T1500A GT730 KTP10 IC75T
kol PV720 PX75 AT9530
(25 CCX
o
cCoX CX50 CH550 MP3025 T1200A NS9530 IC20N
TNG20 ox75 Ch7080 NX2525 T15 CT525 TP1020 T1500A | NS530/730 PS5 IC520N
P20 TN9O oX90 1005 NX3035 c7X CT530 C15M T2000Z GT9530 KTa000 IC530N
TNB020 NAT e AP25N o7z GC1525 TP1030 T2500Z | GT530/730 IC75T
PV720 PX90 VP45N T3000Z AT9530 IC30N
- V730 o0 ] NX4545 N40 CT530 TP1030 T3000Z NS740 ) Ic75T
Uy VP45N c7X GC1525 T250A IC30N
TNG20 T5
NX2525 T110A KT1120
M10 NEY LN10 CH350 AP25N c7x CT15015 CM T1000A NS520 KT315 IC20N
TN6020 UPaaN crz CT525 CMP 20007 J530 K10 IC520N
PV720 715
D
Q2
»
2 TNG20 gigg CHB50 NX2525 orx NS530 KT175
o, V20 TN9O e Cr7080 NX3025 s CT530 TP1020 T1500A NS730 HT2 IC30N
£ TNG020 i 1005 AP25N ore GC1525 C15M T2000Z GT530 PS5 IC530N
& PV720 NAT VP25N GT730 KT5020
=
ox75
CX90
M30 PV730 PX90 cz25 NX4545 c7X - TP1030 TTZ%%&Z NS740 - -
©x99
suz
PV7005 AP25N TaN T110A
Kol cox LN10 - VP25N T15Q15 - - T1000A NS520 KT1120 -
=
2 DX NX2525 o T1200A Naooo KT315
= K10 v LN10 CH350 AP25N i CT5015 - T1500A G530 HTX -
2 VP25N T2000Z KTP10
IS PV7005 715 GT730
>
NX2525
K20 - NIT cz25 AP25N - - - T3000Z - KT5020 -
VP25N
H ¢ Boldface grade shows PVD Coated Cermet.
M Carbide
Classification . . ) ) e . "
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo =~ Tungaloy  Kennametal Iscar
Class | Symbol
P10 2 SRT WS10 STIOT - S1P - ST10P TX10S K2885 IC70
SRT STi20 TX20 IC70
= P20 . i EX35 s - SMA S10M ST20E Ry K125M oy
ol SR30 ABON
o P30 - DX30 Exse UTi20T - SM30 S25M A0 e KMF oM
o DX35 ST30E
P40 - o0 EX45 - - S6 S60M ST40E TX40 PVA IC54
WHO2 . H1 THO3 K68
) KO1 - KGO3 Whoe HTio5T - HiP - e Kooar 1 1C04
= = HiP G1F KMI
g g K10 AR Kaw WH10 HTiI10 KM1 H10 890 o TH10 K8735 IC20
z = HM H10T K313
2 3 . 883 G10E GoF
= o K20 GW25 pan WH20 Hmeor KM3 H13A 890 EH20 KS15F KMF 1020
v HX EH520 KS20
a3 a3 IC10
K30 - KG30 - - - - 883 cioe Urao THR a9
G5 ‘
§ _ W - aoios WH50 GTi30 - - - G5 D40 - -
59 i GTi3s
op V50 VW50 WHB0 GTi40 - - - G6 D50 - -
cc GD174 GTi30S
°8 GD201
g3 MH5
[0
D )
® i MH7 GTi40S ) ) ) a7 ) )
E’ Ve MH8 WB60 GTi508 G8 D60
GD206

800.823.7284
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INSERT GRADES CROSS REFERENCE

. Coated Carblde (M I I I I ng / Drl I I 1 ng) * This table is Kyocera's own estimation based on publications and is not authorized by companies mentioned in it.
Classification A
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo |~ Tungaloy  Kennametal Iscar
Class  Symbol
P10 PR1225 JX1020 F7010 - - ACP100 - KC715M .
Jcs003 A GC1010 B
DH103
JP4120 GC1180 1c330
DH108 MC7020
PR1525 R JS4045 Mara0 v GC1030 MP1500 ACP200 KG522M 1C250
PR1225 JP4020 GC4220 T250M T313W IC520M
P20 DH115 F7030 DT4 ACP2000 KC525M
PR1230 o TB6020 oo e GC4020 T25M NS AHT725 Ko 1C950 ©
CA520D Mo JX1015 v GC4080 T20M 1C5400
GX2140 GC4334 1c1008
3
Q9
D
o JC6235 CY250 MP2500 3130 KC994M 1c330 D
Jc5015 CY9020 MP6130 GC1130 ey AC230 GH330 KC725M 1c328
pa0 PR1230 JC5040 TB6045 F7030 s GC4040 e Jorvin AH120 KC792M 1C635
PR1535 JC5240 JX1045 VP15TF GC4230 oo Josiass AH330 KC530M 1c830
JC8050 JM4060 VP3ORT GC4330 oo AH730 KCPK30 1c908
JC7550 GX2160 AH3135 KCPM40 1c928
E
JC7550 CY250 GC4040 e AC230 IC635
P40 E JC5040  HC844 TBEOBO  VP3ORT ; GC4240 oW ACZ330 AH140 KC735M 1c928
JC7560 JX1060 GC4340 ACZ850 1C4050
T25M
F
CY9020 601025 ACM100
M10 PR1225 DH108 JX1020 F7010 - Soroe ; ACM200 ; KC522M .
JP4020 EH10Z
JO730Y PN215 ’\l/\lll(l:—|7501250 mgiggg GH330 G
= Jcsass oviae ARSI GC2030 oo ACM200 AH330 380
8 V20 PR1525 Jos118 A Vo DT4 s30T e ACP200 AH120 KC730M oo
B PR1225 JC5015 s Voaomr DM4 GC2334 oo EH20Z AH130 KC525M
2 JC5030 5 GC2044 0 ACU2500 AH725 1Co28
@ CY250 MP7030 F25M
o JC5040 AH3135
< MP7130 F30M
& H
s Jc83ss JM4160
CABS3S Jcso15 JM4060 F7030 GC1040 T350M ACM300 3130 KC994M 1c380
M30 S Jos015 TB6045 VP3ORT ZM3 GC2040 T250M ACP300 it KC725M 1c328
Jo5118 JX1045 MP7140 S40T F4OM ACZ350 KCPK30 1C330
JC8050 GX2160
J
M40 - JC7560 - VP30RT - - MM4500 | ACZ350 AH140 - 10830
DH202 1c5100
KoT : o TB6005 ; ; ; MH1000 ACK100 AH110 ; oo K
DH103 1C5100
PR1510 JC8015 JP4005 MP8O10 GC1010 | MKisoo | ACK2000 1015 IC4010
CY10H MC5020 ACK200 1115 KCK15
K10 PRO05 JC610 o AT - GC3220 T150M Yo RS oo 1C910
= PR1210 JCB05W e el K15W F15M ey il DT7150
5 i CY9020 020 CU2500 1215 A M
k7]
S
2 JOB05X GC1020 MP1500
X Gt JC610 TH315 GC3020 T150M EH20Z AH120 KC520M 1c810
PR905 CY150 VP15TF ACZ310 KC920M
K20 JC5015 ; K20W/K20D | T250M AH725 1C910
PR1210 TB6020 VP20RT ACK300 KC925M
AN JC8015 s GC3330 MK2000 | fSESS0 T1215 Koo 1c928 N
Jos118 GC3334 MK2050
JC5080 GC3040 MK3000
K30 - e - - - oo oo - GH130 KC930M 1c928
P
CAG535 s PCSOBM | oo oo GC1030 ACM100 o908
s10 PR1535 ohoe PTH13S it - GC1025 MS2050 | ACM200 - KC510M oo
= PR1210 e Js1025 GC1010 ACK300 oo -
= e
= 5
) Jc8118 GC1030 1C903 2
3 Crath IG5015 CY100H ’\\%)19 ;?S GC2030 ACU2500 :8282 -
g S20 PR1535 JC8050 ; s30T MP2050 : KC525M
=z CY10H MP9130 ACM200 1c908
5 PR1210 JC7560 GC1130
3 ooy MP9030 S 1c830
< Ico28 T
(%))
JC8050 GC2040 KC725M 1c328
S30 PR1535 ety - MP9140 - oo F40M ACM300 - ko oo
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INSERT GRADES CROSS REFERENCE

. Cermet (M I I I I ng) * This table is Kyocera’s own estimation based on publications and is not authorized by companies mentioned in it.
Classification
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo |~ Tungaloy  Kennametal Iscar
Class | Symbol
TNBO
NIT CH550 NS530 KT530M
Pie NGO CX75 MZ1000 NX2525 - - C1sMm - NS730 KT195M -
PV6OM
TN620M
= NAT T2500A NS530 HT7
[0)
3 P20 oo CX75 Shero yoved o CT530 v T250A NS730 KT530M IC30N
(25 PVEOM CX90 T1500A NS740 KT605M
ol
CX90
P30 - CX99 CHross | paois - - - T4500A NS540 - IC30N
SC30
TNBO
M10 TNG20M - MZ1000 NX2525 - - C15M - - - -
5 PV6OM
(0]
2] m%gm NIt CH550 T2500A KT7
@ M20 TNGO CX75 CH570 NX2525 - CT530 C15M TO50A NS530 KT530M IC30N
<@ NAT CH7030 KT605M
= PVEOM
‘T
&» CX75
= CX90 NS740
S M30 - Ox99 - NX4545 - - - T4500A N3OS - -
SC30
. Ko1 - LN10 - - - - - - - - -
5
= LN10 MZ1000
*@ K10 PVEOM CX75 CH550 NX2525 - - - - - - IC30N
< CH7030
X B 7 - - B B B N B
K20 NIT GH7035 NX2525
M Ceramic
Classification . . X . o i .
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo = Tungaloy | Kennametal Iscar
Class | Symbol
KA30 SE1
AB5 HC1
Ko KT66 . NPC-H2 . HC2 CC620 . NNSS(SJ& 17120 K@q\lg% INT1
PT600M NPC-A2 HC5 CCB50 WX120 ACS 1S6
CS7050 HC6
KS6015 HwW2
5
- Kot KYK10
3 NX WA1 KYK25 IN420
o K10 ggf‘ . NXA . HC2 ggg?gg ) WX120 LX11 KB90 IN22
N4 PTE0OM Whiskal HC6 GE1690 NS260C LX21 KY1320 IN23
WIN HC7 KY3000 1S80
CS7050 KY3400
KS6050
SX6 CC6090 WG300 KYK35
K20 KS6050 - - - SX9 CC6190 - WX120 FX105 KY3400 IS8
SP9 GC1690 CX710 KY3500
= So1 - - - - CCB50 - - - KY2100 -
L)
o] JX1
z JP2 cc KYS
3 Ehd Whiskal WA CoroaD kY400 Is25
2 S10 KS6030 CA200 W - WAS Soaoes - WX120 WG300 PV oo
- KS6040 SX3
= CC6160 KY1540
3 SX7
E SX9
e CC6220 1S35
n S20 = - - - JX3 CC6230 - WX120 - KYS30 w7
sl HC4 €0650 1
o HO1 - NPC-A2 - HC7 CCB70 - NB100C KY4400 -
o o= (RGN 2C7 CCB050 L1
P4 53 PT600M
o T o
= a =
5 =3 AG5
o =y pass NPC-A2 zc7
H10 - Whiskal - WA1 CCB70 - - WG300 KY4300 -
A56N WIN WA5
PTE00M

* Boldface grade shows PVD Coated Ceramic.

800.823.7284
R42 {g I(HDEERE Visit us online at KyoceraPrecisionTools.com



INSERT GRADES CROSS REFERENCE

. C BN * This table is Kyocera's own estimation based on publications and is not authorized by companies mentioned in it.
Classification . . ) i L . . A
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo | Tungaloy  Kennametal Iscar
Class | Symbol
B20 CB7525 BX910
Ko1 KBN475 JBN795 . BC5110 B22 CB50 CBNoS0C | oo BX930 . B0
. B30 CB7050 BX950 B
C
[e)
£ MB710 CBN20 BN60O BX950 KB1630
z K10 DRI JBN330 BH200 MB5015 o R CBN200 BN700 BXC90 KB1345 s
8 MB4020 CBN300 BN7000 BX470 KB9610
v
MB4120 516 CBN350 BN7000 BX950
K20 KBN20O ; BH250 MBS140 o ; CBN500 NGao0 BXC90 KB9640 : (o]
BC5030 CBN600 BX90S
BN1000
KBN510 ggg] ?g B24 CCBE?',\?(??S BNX10 gﬁgﬁg IB20H
Ho1 KBNOSM DH102 - B52 €B20 BNC100 KB1610 IB25HC
KBN10M NBooo B5K SN BNC160 Bxos 1B50 D
BNC2010
BNC160
BXM10 KBH10
5 KBN510 Jos102 BC8120 B24 87015 N BNX20 A o
< KBN525 Jc8003 MBC020 B36 BN2000
5 " CB7050 | CBNOBOK BX330 KB1615 IB1OHC
2 10 KBNOSM JBN500 BH200 BC8020 B54 BNC200
CB50 CBN200 BX360 KB1625 1B50
= KBN1OM JBN300 MB8025 B52 o a0 BNCcz020 o peire E
5 KBN25M JBN330 MB825 B5K 05 60 50 5610
8 BXA20 KB9610
[}
o
S CBN350 KBH20
£ KBN25M Jc8003 5322)22% B22 CB7025 | CBN30OP BNX25 S;gg% KBH20B 55
= H20 KBN35M JC5015 BH250 Bt B36 CB7525 | CBN400C BN350 oy KB1340 Boa
KBN900 JBN245 fyevace B6K CB7115 CBN500 BNC300 EA KB5625 F
CH2540 KB9640
KBN35M MB835 B40 CB7125 BNC300 Exos0 KB5630 1B55
D KBN200 JBN245 BH250 BC8130 B6K 82;%2 CH3515 BN350 BXM20 KB9640 IB25HA
BXA20 G
) KBN65B
3_ BN350 BX450 IBOSS
[ORNG)
= - Pl i - Vg - - CBN200 BN7000 BX470 KB5630 IB10H
sSo BN7500 BX480 1B10S
& KBN7OM
. * Boldface grade shows PVD Coated CBN. H
B PCD (Diamond)
Classification . . ) i e . f
Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo | Tungaloy  Kennametal Iscar
Class | Symbol J
DAY0 PD100
| nNot KPDOO1 hye - MD205 PD oo o DA1000 e KD1400 -
2 DA2200 KD1405
ko]
= NADIODi DA150 KD100
2 N10 N onoo e - MD220 PD2 CcD10 PcD10 DA1000 DX140 KD1400 D5
3 5 PCD20 K
o Koo DA2200 KD1415
5 50
2
S KPDOO1
z KPDO10 JDA10 PCD30 DA1000 DX110
z NEZE KPD230 JDA715 - MD230 - - PCD30M DA2200 DX120 KD1425 -
KPD250 M
N

IVOINHO3AL

800.823.7284
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CHIPBREAKER CROSS REFERENCE

B Molded Chipbreaker Cross Reference Table

[ J Negative Inserts « This table is Kyocera’'s own estimation based on publications and is not authorized by companies mentioned in it.
Kyocera
Cutting Range General | Chipbreakerfor | pjet | Hitachi | Mitsubishi | NTK | Sandvik | Seco | Sumitomo | Tungaloy |Kennametal  Iscar
Chinbreak Gummy Material /
PRIEaKer | = soft Steel
Finishing WF W-FF2 SEW AFW
(With Wiper Edge) WP - . . sw - WEWF S womre | Low Fw Fw WF
Finishing - Medium WE WM W-M3 ASW
(With Wiper Edge) wa - . . Mw - WMX | W-M5 Guw Sw MW we
FP FF
— DP XF F1 FA | BE BH FFSFF"\‘( VL\;II\—/I XF - FB FE Tism UF Fsslf
9 GP PP XP FT PF FE PK P ] QF SP FA Ravd FS o
FL LU LF
su TS NS K
HQ PQ AB B SH C
- . UA Wy LC FF2 EX SJ cB RP NF
~ IRIEHTIG) = EEm \0/8 \% @ uT gE LPSASY WR PF MF2 | SXUJ | 11 17 FN SM
R SE 27 ZF FM
) XM UA
g3 ‘ . PG UR AE MV MP - oM M3 A AM DM M3P
2 = Medium - Roughing GS XS DE MA NM T™ MN TF
5 o uB A M ZW1 | SM SMC  MF3 GE oM s
8 PM PMC QU
Medium - Roughing PT i GC AR GH s MR ,\;‘1";5 "Sg TH 32Y RP R3P
High Feed Rate GT PQ AY RP XMR 32 37 RN NR
MR6 ME
Standard
. Standard GG LG MT MC MU | 31 33
Roughing PH : Ga RE Standard G HQSA MR7 | WX Uz | FK THS TR MG GN
) RP
Roughing GSRM | H HX R4 R5 TU TRS
Single Sided PX - UCUP | HETE :\z/ EE m - QRHR'? R ReR7 ARG a% ':‘FF’ 57 65 SBHA T,\"\‘,&"
High Feed Rate uD UE R57 RP TUS AW
- aH FS SH FaM
Finishing 0 - SF up FJ LM ZF1 MF M1 SU EF | SF S8 FP VL
Ls F3S
! _
D D
=g MS bE  MSMAGM MM MMC | MF1 MF3 HMM -
& MU P S MJ MM MRXMR = A3 A5 EG SMSA | P MP s
Medium - Roughing TK = o =y ESMH = ZPWS | SMSMR | M5 56 | EXMU s MS MM
SG 9 GH GJ SFSGF | R8 RR9  UPEM SH uP oM
SX RM RS SMCMRR  MF4 HRM HPF
KQ
Standard
Medium K - - AHVA | LKMF . KF . UzZUXUJ| 33 N GN
c C VY Standard KM CF
2 Standard
2 KH
8
Roughing cc : ; ; ot ; KR KRR | MR9 az g",ﬂ RP UN NR
zs
(2]
>
(<]
ol Medium - Roughing AH . - - - - AL 95 AG P ag PP
g =
=z

TECHNICAL

800.823.7284
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CHIPBREAKER CROSS REFERENCE

® Positive Inserts

s3avHo
LH3SNI
>

Kyocera
Cutting Range General G%mprr?;el\%?éég{ , Dijet Hitachi | Mitsubishi = NTK Sandvik | Seco | Sumitomo Tungaloy Kennametal —Iscar ==
H c
Chipbreaker Soft Steel &3 B
32
Minute D.O.C. CF - - - - - - - - 01 - - [%X)
Finishing W-F1 Luw
(with Wiper Edge) WP B ) ) sw ) WE WK \wopp sbw sw Fw WF 5
Zm
~ PF FB GU (23
= - FV SQ | AZ3 AMX PF PF PSF 11 GF PF msIC
D 5 Finishing DP GP XP ASF - FF1 FCFK 23
% % PP VE FP SMG AZT UF XF P LU 23 UF FP SM @S
S >
o) N ) ACB MQ MV PM F1 LB SF PS PSS
o= -
g = Finishing - Medium @ HQ XQ T JE P AF1 UM SMC M3 SUSs o4 LF 14 .
oc
N ) Without PF MF2 C3
Finishing - Medium @ GK = BM JQ Indication Qb CL PMC XM M5 Us GU - - F3P E % D
no
. PR UR MU GM
Medium Standard - - J MP Standard AM3 KM XR F2 sC PM MP MR Standard
8 FM PV MF MMC PSS PF @
<8 Finishing MQ - - MP SVLM - SM - LU JS PR Fw FP WF o= E
o LSMs MR PSP PS | Mw FoM 2E
(%) PM wr
192}
p}
2 AP AG AF
E g Finishing - Medium AH = ALU - AZ - AL AL AW AL HP AS -
S % F
Pz =
(9]
® Positive Inserts (For Small Parts Machining)
Cutting Range Kyocera Dijet Hitachi Mitsubishi NTK Sandvik Seco Sumitomo | Tungaloy | Kennametal Iscar %
o)
Minute D.O.C. CF - - - - - - - o1 - - s G
(9]
PF
FP FV
- CK AZT7 AMX S| 11 PF
% _ Finishing GF ASF JQ SMG 7R PF XF FF1 FC PF UF FP M o
o3 SKS LS-P c
2 =
D H S H
53 A
2= - . GQ ACB LP AM AM3 F1
< R
8 Finishing - Medium SK T JE MV YL PM XM MF2 SU PS LF 14
o
5
Medium GK - J MP Standard QD CL PR F2 sSC PM MF MP Standard g J
=
(9]
% ] FM FV JS PF FW FP
}gg % Finishing MQ - MP SVIM - MF - LU PSF MW WF g
1) 2
- K
%] =z
g AP AG AF i
= @© L .
g z Finishing - Medium AH ALU - AZ - AL AL A AL HP AS
= z
M
=z
H (9}
M Cera-Notch Conversion Chart
Is)
Insert Style Kyocera Horizon Tool-Flo Kennametal RTW Valenite Sandvik Mitsubishi = s
o =
. “o N
Notch Style Grooving Insert Zz
o
Face Grooving KCFP HF FLF NF - - TLF* EF "
w
T
ID/OD Grooving KCG/KCGP HG FLG NG PG VLG TLG* EG =
m
ID/OD with Chipbreaker KCGP MY HG RK-LK FLG CB NG RK-LK PG RK-LK - - EG RK-LK = P
sl
=
ID/OD with Positive Rake KCGP HGP FLGP NGP - VLGP TLGP* EGP @
=
ID/OD Deep Grooving KCGDP HGD FLGD NGD PGD - - EGD =
I
Full Nose Radius KCRP HR FLR NR PR VLR TR EGR (E
=
Full Nose Radius with
: HRP FLRP NRP PRP VLRP TLRP* -
Postive Rake RCh
Notch Style Threading Insert ST
x
60° V Partial Profile KCT HT FLT NT PT VLT TLT* ET
60° V Fine Pitch Positive KCTK HTK FLTK NTK PTK VLTK TLTK* -
60° V Postive KCTP HTP FLTP NTP PTP VLTP TLTP* -

* Sandvik inserts require a Kyocera or industrial standard clamp due to different clamping system.

800.823.7284
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MILLING INSERT CROSS REFERENCE

B Milling Insert Part Number Cross Reference

* This table is Kyocera’s own estimation based on publications

and is not authorized by companies mentioned in it.

Kyocera

Class = Applications Hitachi Mitsubishi Sandvik Sumitomo Tungalo Iscar
ANS| 1SO PP galoy
SDMR1203AETN-MJ
SDKR1203AESR-MJ
SDMR42AUER-H = SDMR1203AUER-H M SDMR1203AEEN SDKR1203AETN-MJ | SDKR1203AUTR-HS
SDKR42AUEN-S ~ SDKR1203AUEN-S | K SDKR42TN | (SDNR1203AEEN-JS) SDMR1203AETN SDKR1203AEPN-MS | SDKR1208AUN-76
SDKR42ZSR-MJ
Steel SDKR42ZPN-MS
SDKN1203AEN
SDKN42AUTN | SDKN1203AUTN K SDK42TN-C9 | SDKN1203AETN (SS?DT\I%%,\(A);AEI'N) ggﬁmggﬁm"m SDKN1203AETN
(SDNN1203AETN1)
SDKN42M SDKN1203AEFN-12
Castlron | SDKA2FN-CO (SDNN1203AEEN) SDKN42ZFN
SDKN42AUFN | SDKN1203AUFN K
7 (SDCN1203AEFN-D)
Non-Ferrous SDKN42M (SDCN42ZFN-DIA)
SDKN1504AEN SDKN1504AETN
SDKN53AUTN | SDKN1504AUTN K Steel SDKS3TN-CS | 1N 1504AETN SDKN53MT SDKNS3ZTN SDKN1504AETN
SEMR1203AFTN-MJ | SEKR1203AFTR-HS
SEMR42AFER-H = SEMR1203AFER-H M SEKR1203AZ-WM SEMR1203AFEN SEKR1203AFSR-MJ | SEKR1203AFR-HS
SEKR42AFEN-S | SEKR1203AFEN-S K SEKRA4ZTN (SEERT203AFENJS) | oepionaazWL) | (SEER1203AFEN) SEKR1203AFTN-MJ | SEKR1203AFN-76
SEKR1203AFPN-MS | SEKR1203AF-N-42
SEEN42AFTN SEEN1203AFTN E Steel SEE42TN-C9 | SEEN1203AFTNA SEEN42MT SEEN1203AFTNCR-14
SEKN1203AFTN
SEKN1203AFTN 1 SEKN1203A7 SEKNA2MT SEKN1203AFTN-16
EERNS D B K SEKA2ZTN-CO | (SENN120AFTNY) | (SEMN1208A2) (SENN1203AFTN) SEKN42AFTN
SEKN42AFTN16
SEKN1208AZ SEKN42M SEKN1208AFFN
SEKN42AFFN | SEKN1203AFFN K Castlon | SEK42FN-CO | (SEEN1203AFFN1) SENN1208A2) SENNTZ0GAFEN) SEKNADAREN
SEEN42AFFN SEEN1203AFFN E | Non-Ferous & SEE42FN-C9 | (SECN120BAFFR1)
SEKN1203EFTR
(SECN1203EFTR)
SEKN42EFTR | SEKN1203EFTR K Steel SEK42TR-G3 | SEKN1203EFTR1 (SECN1203EER) (SEEN1203EFTR)
(SECN42EFTRCR)
(SEEN42EFTRCR)
SEKN53AFTN | SEKN1504AFTN K Steel SEK53TN-C9 SEKN1504A7 SEKNS3MT SEKN1504AFTN
SPEN42EFSR1
SPEN1203EESR1
SPEN42EESR | SPEN1203EESR E Castlion  (SPKA2FR-ASE) ooy 1o0arreRs
(SPNN1203EEER1)
SPMR42EDER-H = SPMR1203EDER-H M SPKR1203EDSR-MJ | SPKR1203EDR-76
SPKRA2EDER-S = SPKRI203EDER-S | K (SPER1203EDER-JS) | SPKN120GEDR-WH SPKR42SSRMJ SPKR1203EDTR-HS
SPCN1203EDTR
SPCN42EDTR | SPCN1203EDTR c Sted! (SPEN1203EDR) (SPAN1203EDR) SPCH42TR-R SPONAZSTR
SPKN1203EDTR
: (SPCH42TR) SPKN42STR SPKN1203EDTR
SPKN42EDTR | SPKN1203EDTR K SPK42TR-A3 | SPKN1203EDR SPKN1203EDR SPCHAZTRA) (SPEN1208EDTR) PKN1203EDTR42
(SPEN42STR)
-
S
= SPKN42EDFR | SPKN1203EDFR K Castlon | SPK42FR-A3 SPKN1203EDR (SPCH42R) SPKNT203EDFR SPKN1203EDFR
£ SPKN42SFR
iy
=
SPKN1504EDTR
SPKN53STR
SPKN5EDTR SPKN1504EDTR K Steel SPK53TR-A3 | SPKN1504EDR SPKN1504EDR (SPCH53TR-R) SPONTB04EDTR) SPKN1504EDTR
(SPCN53STR)
(SPCH53R-R) SPKN1504EDFR
SPKN5EDFR SPKN1504EDFR K Castlron | SPK53FR-A3 SPCHESTR F) SPKNSISER SPKN1504EDFR
e Tolerance is different for part numbers in ().
« Since edge shape of milling inserts is slightly different by each manufacturer, please adjust edges (Z axis direction) during operation.
800.823.7284
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MILLING INSERT CROSS REFERENCE

M Milling Insert Part Number Cross Reference

 This table is Kyocera’s own estimation based on publications
and is not authorized by companies mentioned in it.

Kyocera _ . . . - . .
Class = Applications Hitachi Mitsubishi Sandvik Sumitomo Tungaloy Iscar
ANSI 1SO
SPCN1203ZPTR
SPCN42XPTR | SPCN1203XPTR c SPC42TR-A5 oo
Steel
SPKN1203ZPTR
SPKN42ZTR
SPKN42XPTR | SPKN1203XPTR K SPKA2TR-AS SPEN 08T
(SPEN42ZTR)
SPKN1203ZPFR
SPKN42XPFR  SPKN1203XPFR K Castlion | SPK42FR-AS e
SPKNS3XETR | SPKN1504XETR K Steel SPK53C2SR
TPMRS2PDER-H  TPMR1603PDER-H| M (TPER1603PPER-JS) | (TPKN1603PPR-WH) (TPKR1603PPTR-HS)
Steel TPK32TR-ED | TPKN1603PPR
TPKN32PDTR  TPKN1603PDTR K TG | (reN oy TPKN1603PPR TPKN32TR TPKN1603PPTR
TPKN32PDFR  TPKN1603PDFR K Castlion | TPK32FR-EQ TPKN1603PPR TPKNG2R TPKN1603PPFR
TPMR2204PDSR-MJ
TPMR4SPDERH | TPMR2204PDER-H| M TPKR2204PDTR-HS
st L i (TPER2204PDER-JS) | TPKN2204PDR-WH TPKR2204PDSRMY | [EAREZOREDTRH
TPKRA43ZSR-MJ
Steel TPKN2204PPTR
TPKASTR-EO | TPKN2204PDR TPKN43ZTR TPKN2204PDTR
UASHRADMR | AT K TPK43TR-GO | (TPEN2204PDR) TPKN2204PDR (TPCHASTR) (TPCN2204PPTR) TPKN2204PDTR-42
(TPCN43ZTR)
TPKN2204PPFR
TPKN43ZFR
TPKN43PDFR  TPKN2204PDFR K Castlion | TPK43FR-EQ (TPCH43R) gigmfégé;f P TPKN2204PDFR
(TPEN2204PPTR-16)
(TPEN43ZTR)
TEMR32PTER-H = TEMRIGO3PTER-H | M (TEER1603PEER-JS) (TEKR1603PEPR-MS)
Steel (TECN1603PETR)
TEK32TR-GO (TEEN1603PETR)
TEKN32PTTR TEKN1603PTTR K (eoamay | (EENIGOSPETRI) TEKN32TR Meontotn
(TEENS2ZTR)
TEK32FR-GO (TEEN1603PEFR)
TEKN32PTFR TEKN1603PTFR K Casthion | [ ) | (TEENTBOSPEFRY) TEKNS2R Meengoorhy
! (TECN1603PEFR-D)
TEEN32PTFR TEEN1603PTFR E | Non-Ferous (TECN1603PEFR1) TEENS2R ey
TEMR43PTER-H | TEMR2204PTER-H M
T e | JENPZZ0PTERH | M (TEER2204PEER-JS) TEKR2204PEPR-MS
TEEN2204PETR
TEE43TR-GOE (TECN2204PETR)
TEEN43PTTR TEEN2204PTTR E - (exaahong  TEEN2204PETRT TEEN43TR S Yo
e (TECN43ZTR)
(TEEN2204PETR)
TEKN43PTTR TEKN2204PTTR K TEK43TR-GOE  TEKN2204PETR1 TEKN43TR (TECN2204PETR)
(TEEN43ZTR)
(TECN43ZTR)
y (TEEN2204PEFR)
Castlron | TEKA3FR-GOE | (TEEN2204PEFR1) TEKN43R MeeNgaorhy
TEKN43PTFR TEKN2204PTFR K
. (TECN2204PEFR-D)
Non-Ferrous (TECN2204PEFR1) (TEEN43R) fllEhpnisajy
SNON1204ZNTN
SNCN43XNTN | SNCN1204XNTN | C SNC43TN-D5 | SNC43B2S (CSN4aMT) ey
Steel
SNKN1204ZNTN
SNKN43XNTN | SNKN1204XNTN K SNK4STN-D5  SNK43B2S (CSN43MT) v
SNMF43XNTN ~ SNMFI204XNTN | M Steel (SNKF43TN-D5) (SNKF4382S) (CSNB43MT) gm@g@‘;ﬁ'ﬁ”’

e Tolerance is different for part numbers in ().
o Since edge shape of milling inserts is slightly different by each manufacturer, please adjust edges (Z axis direction) during operation.

800.823.7284
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TERMS AND ANGLES

B Terms and Angles of Turning Toolholder

Side Relief Angle B
Minor Cutting
Edge Angle
@(‘?

Side Rake Angle

Total Length

Turning Holders

Shank Width
e \
Corner Radius %utting Edge Approach Angle
Angle
Cutting Edge Height
Inclination Angle
Shank Height
Front Relief Angle
B Function of Tool Angles
Tool Angle Name Function Effect
o If it is positive (+) angle, sharper cutting performance is obtained.
Side Rake Angle (less cutting resistance, less edge strength)
o Affects cutting force, cutting heat, chip « Positive (+) angle is recommended for easy to machine workpieces or thin
Rake Angle . I )
evacuation and tool life. workpieces.
Inclination Angle « Smaller rake angle or negative (-) angle is recommended when a stronger
edge is required like scale cutting or interrupted cutting.
Relief Angle Front Relief Angle | e Prevents the tool’s contact to the workpiece | e When it is small, the cutting edge becomes strong, but the wear at relief faces

Side Relief Angle

surface, except the cutting edge.

may shorten the tool life.

Cutting Edge Angle

Affects chip control and the direction of
cutting force.

When it is large, chip thickness becomes thick and chip control improves.

Cutting Edge

Angle Approach Angle

Affects chip control and the direction of
cutting force.

When it is large, chip thickness becomes thin and chip control worsens, but
cutting force is dispersed and edge strength improves.

When it is small, chip control ability improves.

Minor Cutting
Edge Angle

Prevents friction between cutting edge and
work surface.

When it is large, edge strength deteriorates.

B Toolholder Rigidity

1. Flexure of Toolholder

2. Flexure of Boring Bar

Overhang LPR

TECHNICAL

Cutting Force F

The flexural strength of toolholder will decrease by increasing of shank height by
third root and will decrease of reducing over hang by third root.

Minimizing toolholder shank over hang as much as possible is important

as well as shank's sectional square measure.

R48  OJKYOCERA

Symbol Name Unit Symbol Name Unit
§ (Detta) Deflection mm & (Delta) Deflection mm
5= 4xF _ 4xkxapxf b Shank Width | mm DCON Shank Dia. mm
- . 3 H Shank Height mm S E Young ratio N/mm?
Exb{H)  ExbxH ! , 64xFx(LPR) _ 64xkxapx1x{LPR)
E Young ratio N/mm 6 = — ap Depth of Cut mm
Incorrectt ap Depth of Cut mm 3xExm (‘m 3xExmx 1@ f Feed Rate mm/rev
[g] f Feed Rate mm/rev K Specific Cutting Force | N/mm®
k Specific Cutting Force|  N/mm® LPR Overhang mm
/ﬂ LPR Overhang mm F Cutting force N
Clamp Screw
F Cutting force N (F=kxapxf)
(F=kxapxf)

Supporting Point

Overhang LPR

+ Amount of
Displacement

Sleeve

800.823.7284
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TERMS AND ANGLES

M Terms and Angles of Milling Cutters

A: Axial Rake Angle (A.R.)

Cutter D:iameter

Milling Cutters

Lead Angle and Chip Thickness

fz
Insert 45°
‘o.c.I
C: Approach Angle ) )
(Corner Angle) Chip's Thickness
0.7xfz

Cutting Edge Angle

75°

Angle

L . (+) 1
7
rJ S
Y ! // \ _fll__-)
: Jol
S 07 3 —
| T: True Rake,

(Diameter at|Edge Point)
R: Radial Rake Angle |

R.R)

M Function of Tool Angles

[ Inclination Angle

Chip's Thickness
0.97xfz

fz

90°

Insert
.0.C

1.00xfz

Chip's Thickness

Symbol Name

Function

Effect

Axial Rake Angle

A AR)

Controls chip flow direction and cutting force

When it is positive -+ Good cutting performance and less chip welding

Radial Rake Angle
(R.R)

Controls chip flow direction and cutting force

When it is negative -+ Good chip evacuation

C Approach Angle

Controls chip thickness and chip flow direction

When it is large --- Thinner chip thickness
Lower cutting load

T True Rake Angle

Actual rake angle

When it is positive -+ Good cutting performance and less chip
welding, but lower edge strength

When it is negative --- Higher edge strength but easier to weld

1 Inclination Angle

Controls chip flow direction

When it is positive -+ Good chip evacuation
Less cutting force
Lower edge stability of the corner part

True Rake Calculation Formula : tanT = tanR x cosC + tanA x sinC
Cutting Edge Inclination Angle Formula : tanI = tanA x cosC - tanR x sinC

B Number of Inserts (2)

1) If there is one stage

If the number of stage is one, it is not indicated on the catalog.
Please use "No. of inserts" of the catalogue for "Z" of the

formula to calculate

—r ——————

.
[2}

h

3

<

E fz= L
= Zxn

800.823.7284

2) If the number of stages is more than two

cutting conditions.

B MECX End Mill
p. 4D
P &
‘ ;
2 Stage
- . Type
7N
» No.f
Description St ers
A\ o
MECX 08-510-07-1 Pl e
15120727 % 4
. 751607 L
5|8 e o
53| -

> Vi=fzxZxn

Visit us online at KyoceraPrecisionTools.com

If the number of stages is more than two, it is indicated on the catalog.
Please use "No. of Flutes" of the catalogue for "Z" of the formula to
calculate cutting conditions.

B MSR

Fig6

Fig.7

@Toolholder Dimensions (Bore ¢d: Inch)

No.off No.of e o

Description | Std. | -4 Fies [bages| 4D [ 401 ] od
IMSR 063R-1 4 1

053R2 /E/ 2 63 | 50 |25.
080R-1 4 1

080R2 55 |25,

8 2 —

4 80 | 70 [31.7

0! KYOCERE

IVOINHO3AL

R49



TECHNICAL

R50

WF / WE CHIPBREAKER (NEGATIVE) EDGE POSITION OFFSET ADJUSTMENT

® WF / WE Chipbreaker Edge Position Offset Adjustment
For D type and T type, cutting edge offsets are required.

Cutting Edge Offsets (in) For DNMX and TNMX inserts, cutting edge offsets are required
DNMX431WF DNMX432WF DNMX433WF == Wiper Edge Geometry
DNMX441WF DNMX442WF DNMX443WF | 4« e=eccccee Standard Insert Edge Line
X-axis Z-axis X-axis Z-axis X-axis Z-axis
0.0094 0.0008 0.0055 0.0004 0.0043 0.0004
Cutting Edge Offsets (in)
TNMX331WF TNMX332WF TNMX333WF
X-axis Z-axis X-axis Z-axis X-axis Z-axis
0.0094 0.0004 0.0063 0.0000 0.0043 0.0000 ) X
For DNMX and TNMX inserts, program corrections
are required for up facing
DNMX43 Insert Rarmoing Angle 6 -
R ping Angle R
DNMX44 Insert | oo (FE) )
(in) 0° 5 | 100 | 15° | 20° | 25° Z-axis
i : > Cutting Edge Offsets
Z-axds Cutting Edge 1/64 | 0.0000 -0.0134 -0.0138 |-0.0142|-0.0142 -0.0142 5 emm
Offsets (in) \,
1/32 0.0000 | -0.0102  -0.0102 | -0.0098 | -0.0094 | -0.0087
3/64 0.0000 | -0.0059 | -0.0067 | -0.0063 | -0.0059 | -0.0059
Comer-R (RE) Up Facing Angle 6
(in) 0° 5° 10° 16° 20° 25° 30° 35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90°
Z-axis Cutting Edge
Ofsets () 1/64 0.0000 | -0.0008 | -0.0012 | -0.0012 | -0.0016 | -0.0020 | -0.0024 | -0.0028 | -0.0031 |-0.0035 | -0.0039 | -0.0043 | -0.0047 | -0.0039 | -0.0031 -0.0024 | -0.0016 | -0.0008 | 0.0000
sets (in
1/32 0.0000 | 0.0051 | 0.0047 | 0.0043 | 0.0035 | 0.0028 | 0.0020 | 0.0016 | 0.0008 | 0.0000 |-0.0008 | -0.0020 | -0.0028  -0.0024 | -0.0016 -0.0008 | -0.0004 | -0.0004 | 0.0000
3/64 0.0000 | 0.0142 | 0.0134 | 0.0122 | 0.0106 | 0.0094 | 0.0079 | 0.0063 ' 0.0051 | 0.0035 | 0.0020 | 0.0000 |-0.0016 |-0.0016|-0.0012 -0.0008 |-0.0004 |-0.0004 0.0000
TNMX33 Insert ComerR (RD Ramping Angle 8
(in) 0° 5° 10° | 15° | 200 | 25°
Z-axis Cluttmg Edge 164 0.0000
Offsets (in)
1/32 0.0000
s/64 0.0000 Do not use TNMX33 insert for ramping
Corner-R (RE) Up Facing Angle 6
(in) 0° & 10° 15° 20° 25° 30° 35° 40° 45° 50° 558 60° 65° 70° 75° 80° 85° 90°
é;xf C(.ut)tmg Edge 1/64 0.0000 | -0.0024 | -0.0020 | -0.0020 | -0.0024 | -0.0028 | -0.0031 | -0.0031 | -0.0035 | -0.0039 | -0.0043 | -0.0047 | -0.0051 | -0.0047 | -0.0039 ' -0.0028 | -0.0020 | -0.0008 | 0.0000
sets (in
1/32 0.0000 | 0.0043 | 0.0043 | 0.0039 | 0.0031 | 0.0024 | 0.0016 | 0.0008 | 0.0000 | -0.0008 |-0.0016|-0.0024 |-0.0031 -0.0031 | -0.0024 -0.0016 | -0.0008 | -0.0004 | 0.0000
3/64 0.0000 | 0.0134 | 0.0126 | 0.0114 | 0.0098 | 0.0087 @ 0.0075 | 0.0059 | 0.0055  0.0031 | 0.0016 | 0.0000 |-0.0020 -0.0020  -0.0012 |-0.0004 | 0.0000 A 0.0000 0.0000
® Caution (Finished Edge Line)
Ramping External Up Facing R MR Facing Application Caution
l l External / Please check the applicable toolholder to confirm
-— . )
/ Facing the lead angle matches the angle of the wiper.
\ Up Facing For D type and T type inserts, Z-axis program
Ramping corrections are required.
Do not use wiper inserts if a precise radial shape is
OR « OR needed.

Radius Cutting (Differences from Non-wiper Insert)

When machining a profile or radius on a workpiece, please note that Nominal Corner R Finished Dimension
DNMX and TNMX wiper inserts have some limitations.
Please refer to the list on the right for finished dimensions. 0.016 (1/64) R0.016 * 8'016
0.032 (1/32) R0.032 +0.008
Undercut W Wiper
************ 7 ENo Wiper 0.047 (3/64) R0.047 * 3012
T Type Inserts Unit: in

Overcut Nominal Corner R Finished Dimension
0.016 (1/64) R0.016 * 306
0.032 (1/32) R0.032 +0.008
0.047 (3/64) R0.047 *3 016

0! KYOCERG

D Type Inserts

Unit: in

800.823.7284
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WP CHIPBREAKER (POSITIVE) EDGE POSITION OFFSET ADJUSTMENT

® WP Chipbreaker Edge Position Offset Adjustment
For D type and T type, cutting edge offsets are required.

s3avHo
LH3SNI
>

Z-direction Ditype | Ttype = Wiper Edge Geometry
Correction Amount (in) | o 0004 | 0.0008

« ==« Standard Insert Edge Line

SLHISNI
ONINHNL
(o)

X-direction Ditype | Ttype
Correction Amount (in)

SLH3SNI
@od/Ngd
(9]

SHIATOH
DNINENL
O

For D type and T type, program corrections
are required for ramping and profiling.

‘ Z-direction Correction Amount

ST00L
TIVNS
m

Z-direction 8
Correction Amount 3 F
3
@
)
G
Ramping Angle 6 0° 5° 10° 15° 20° 25° Profiing Angle 8 0° 68 10° 15° 20° 25° 30° 35° 40° 45° 50° <
=
Z-direction Correction Z-direction Correction [
Amount (in) D type 0 -0.0055 | -0.0059 | -0.0063 | -0.0063 | -0.0067 Amount (in) D type 0.0000 | 0.0028 | 0.0024 | 0.0016 | 0.0012 | 0.0008 | 0.0004 | 0.0000 - - -
Z-direction Correction Z-direction Correction o
Amount (in) T type 0 -0.0063 | -0.0067 | -0.0067 | -0.0067 - Amount (in) T type 0.0000 | 0.0028 | 0.0024 | 0.0020 | 0.0020 | 0.0016 | 0.0012 | 0.0008 | 0.0004 | 0.0004 | 0.0000 =
5 H
Profiing Angle 8 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 2]
Z-direction Correction
Amount (i) D type -0.0004 | -0.0008 | -0.0012 | -0.0016 | -0.0020 | -0.0020 | -0.0016 | -0.0012 | -0.0008 | -0.0004 | 0.0000 .
I
Z-direction Correction ]
Handed Insert Amount (in) T type - - - -0.0004 | -0.0008 |-0.0012 | -0.0016 | -0.0012  -0.0008 | -0.0004 | 0.0000 g J
For D type and T type, cutting edge offsets are required. =
o)
Z-direction Ditype | Ttype = Wiper Edge Geometry =
Correction Amount (n) | 0,0004 | 0.0004 -=== Standard Insert Edge Line ; K
o)
X-direction Dtype | Ttype =
Correction Amount (in) |  gos3 = M
=z
=) z

ONIT00L
JONYHO Y0IND
<

IVOINHO3L  S1dVd 34VdS

Z-direction Correction Amount

X3aNI
-

Ramping Angle 6 0° 5° 10° 16° 20° 26°

Z-direction Correction 0
Amount (in) D type

-0.0087 | -0.0094 | -0.0094 | -0.0098 | -0.0098

Z-direction Correction

Amount (i) T type -0.0094 | -0.0094 | -0.0098 | -0.0094 -

800.823.7284
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TROUBLESHOOTING

Nose Wear

Notching

Crater Wear

Plastic
Deformation

Crack from
Wear

Chipping

Crack from
Welding or
Built-up Edge

Mechanical
Fracture

Fracture from
Thermal Crack

Flaking

roughness and dimensional
accuracy

* End of tool life

Countermeasures
M Cutting Edges Figuration and Countermeasures
Typical Cutting Edge Figuration Observation Causes Countermeasures
® Deterioration of surface ® Too high Ve ® Reduce Ve

® Change to higher wear resistant grade

® Burr formation ® Too high fand Vc ® Sharper cutting performance
e Cutting force increase * Reduce Vc

* Change to higher heat resistant grade
* Chip control deterioration * Too high Vc * Reduce Vc

® Surface finish deterioration
(peeled surface)

* Change to high speed type like Cermet
or Al203 coated insert

* Workpiece dimension’s
change

e Crack at nose

® Too high cutting load

® Inappropriate tool grade

e Change to harder grade

® Reduce f and ap

 Surface finish’s sudden dete- | ¢ Too high Vc * Reduce the pre-set tool life

rioration e Change to higher wear resistant grade
* Workpiece dimension chang-

es
e Cutting force increase ® Too high f * Reduce f and ap

e Surface roughness deteriora-

tion

e Chattering

o Lack of insert toughness

* Change to more rigid toolholder

* Change to tougher grade

® Surface finish deterioration

e Cutting force increase

® Too low Ve

® Increase Vo

* Improve sharp cutting performance
(rake angle, chamfer)

e Sudden cracking

* Unstable tool life

® Too high f and ap
® Chattering

* Change to tougher grade
® Enlarge chamfer
® Enlarge Corner-Ri(r)

* Change to more rigid toolholder

e Cracking by heat cycle

® Possible in interrupted cut-
ting and milling

® Too high Vc and f

* Reduce f
* Reduce Vc

* Change to dry cutting

® Possible in high-hardness
material cutting

® Possible in machining with
chattering

® | ack of insert toughness

® | ack of toolholder’s rigidity

e Change to harder grade
(TiC-base ceramic to CBN.)

e Change to more rigid toolholder
* Change edge preparation

0! KYOCERG
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TROUBLESHOOT”\]G Turning
B Turning
o Check Item Insert Grade Cutting Conditions Tool Geometry Setting o
.
% Coolant o CTD s
s 8 2 o 8§ = s
Countermeasures K s 2 5 |z : 15 & ?g S = | e
© 5 E828 o O 2 5 £ T £ £ & 3 2z B
¢ 25828 > -0 3 13 8 ¢ 2 5 2| 5
Ol o £6 26 o o . | x € o o o T 5 2 2=
5 S FZ 62 o] oS S s 5 F = o o T
T I9 L % = % % _(\Cg o o % D = % = c S
o k- 5858 Elg » 8 < g & 5 3 8 g
= o |s0 =9 = = 2 o £ @ 5
[} [P RO 5 = a 2 o | =2 | 5 [S BRG] o
o 8 o2 of o 2 w | T Q @ > >
g o 2 2 fiss < ° 5 O
] S o 5] o o | = 2
< S o | - < o
. S 5§ © S 5 o
Trouble Trouble ltem o Higher (Larger) 1 Larger t g
Lower (Smaller) } Smaller } o
. itable Insert Tol
5 Unstable Workpiece Unsuitable Insert Tolerance [
2 | Dimension Tool and Workpi
e piece
5 ool and 1 o oioi 0 o 0o 0 o
E Flank Wear Increase [ ) ot
Q9 | Frequent Offset Unsuitable Cutting
] - . -
+5 | During Cutting Conditions . of
c
> Built-up Edge e o
Poor Cutting by Tool Wear | @ o 0! [ ] o 0t 01 [ FEN )
1)
3 Chipping [ ) [ X X [ ] ot ot e O o
c
<
[©) . .
Welding, Built-up Ed
3  Poor Surface elding, Buift-up Edge o o [ o o e, O
OC | Roughness Unsuitable Cutting
o Conditions o1 ®. 0! g
©
:75,) Unsuitable Tool Geometry [ ] o1 [ FEN )
Vibraton, Chattering ° 0. g, 0! eei0.0.0. o 0 0 o
+— | Deterioration of Unsuitable Cutting o 0! 0! [ ]
@ . Conditions
® | Accuracy or Tool Life
Y Cutting Heat Unsuitable Tool Geometry | @ [ I N o
Unsuitable Cutting
Burr Conditions o 0! e o
= Unsuitable Tool Geometry = @ ® 01 0. 0! 0!
c
Q Unsuitable Cutting
2 , ) Conditions LASL AN 4
6 Workpiece Chip Off
= Unsuitable Tool Geometry | @ o 0t 0t 01 @) e &6 o o
S
m Unsuitable Cutting R
. Conditions o [ X L4
Scuffing
Unsuitable Tool Geometry | @ [ ] [ K B o!
. Flank W
Wear Increase at Relief | o o g o d o oo o
Face, Rake Face Rake Face Wear ° e 0l 0! ° oot o
o Notching Notching o 0! [ J
o)
©
% Chipping Vibration, Chattering [ ] o 0! [ ) ot et e 6 o o
(@)
Q Crack Unsuitable Tool Geometry o o o 0! [ ] ot 0t @1 e 6 o o
O y
L0 Work Hardness, Unsuitable
Thermal Crack Gutting Conditions o o, 0! 0! o O ot [ X
Edge Nose Edge Nose Deformation at =
Deformation Interrupted Cutting ® ol 0. 0! ® 0. 00t O 5
. Work Hardness, Unsuitable =
Buit-up Edge ok Hardnoes, U ° ool ° ° ot o. 0 g
Unsuitable Cutting *3
> . . Conditions ( X orer o o
£ Long, Tangling Chips
5 Unsuitable Tool Geometry [ ] o ®!
O " .
Unsuitable Cutting
% . ) Conditions LANL 2 °
O  Chips scattering
Unsuitable Tool Geometry [ J ot @t

“1) To prevent chattering, the higher f may be suitable.
“2) To prevent scuffing, the higher f may be suitable.
“3) When using X-chipbreaker insert for soft steel and low carbon steel, the higher V¢ cuts chips short.

800.823.7284
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TROUBLESHOOTING Milling

B Milling

Check Item Insert Grade Cutting Conditions Tool Geometry Setting @
£
8
lant o
é Coola g, 5 . s
3 25 g T 0o B 2 % - 3 £ ]
Countermeasures g g z s s 28 o g T2 8 c 3 s _
oL £3238 2 $ £ < £ £ = 385 L2 2% B
5859§@§u05 _Q“_5ocngn_c065g
o B L6 Lb g | = g 2 2 8 5 8 o S =553 38 2
S S |FZ o= |2 < o 5 S =5 9 /%3 & 8 o %
T 2 pE=§ £ = 9 x 8§ 83 E O 5 5 5 235
2 o 8w20 &% 2% < g = @m%BEE
S g o888 8% ° ¢ i &8 5 S 8 & &
S S o |8 =8 3 g 2 g0 =
| 8 5 c S 2 = =< e}
R < . S o
. o og © o}
c o =
Problem Problem Item O Higher (Larger) t Larger t =
Lower (Smaller) } Smaller §
Unsuitable Cutting
Conditions L g
Flank Wear Increase
Unsuitable Tool Geometry | @ ot [ [ ]
Unsuitable Cutting
Conditions oleole] L
Rake Face Wear
Increase
Unsuitable Tool Geometry | @ oteot ®@!
S
i) Unsuitable Cutting
e Conditions ole/ o o
8 Chipping, Cracking
§) Unsuitable Tool Geometry ) oot @t e 6 o6 o o o
LU
Unsuitable Cutting
Conditions oleole, g
Edge Breakage by
Thermal Shock
Unsuitable Tool Geometry [ ) ot o!
Unsuitable Cutting
Conditions ofeof L
Built-up Edge
Unsuitable Tool Geometry ) [ B [
Unsuitable Cutting
Conditions ofele, L
Poor Surface Finish
Unsuitable Tool Geometry | @ ° [ X ) [ N ) e o o
> Unsuitable Cutting
8 Conditions olelel o o
3 Burr Formation
o
< Unsuitable Tool Geometry ot el @] [ ]
o
£
=
= . )
> Unsuitable Cutting
O Conditions ol o) °
Workpiece Chip Off
Unsuitable Tool Geometry oteot @ @t [ ]
Poor Planeness / Tool and Workpiece *5
Parallelness Evacuation ol el ° o ofolol 0] e o o 0 0 o
< Heavy Chattering Unsuitable Cutting o |y
<C il
e Vibration Conditions, Installation L2 oo, o ©® o otol 0| 0] e o o o
5 %)
P
w @ Unsuitable Cutting *3 6
= (—% Conditions ot [ b [ ] i
Damaging Chips
Unsuitable Tool Geometry e of o, 0t

1) To prevent chattering, the higher fz may be suitable.
“2) To prevent chattering, the larger ap may be suitable.
“3) Higher fz may be suitable.
“4) Down-cut method is recommended for helical end milling.
“5) If the surface is warped by cutting heat.
)

“6) Compressed air is recommended.

800.823.7284
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TROUBLESHOOTING Drilling

M Drilling

o=
oy} % A
>
Check Iltem Insert Grade | Cutting Conditions Tool Geometry Setting 2 = E
= %]
c
— S}
- [ I}
5% | 2 =
c o 3 c =
o 8 f:) I c g g - o) [235+]
Countermeasures o @ 3 o 5 O 2 B = 9 mz B
5 o S & ©s 2 3 ¢ 5 2 Az
= 5 o 3 S a = 2] 2 |3
3 2 Ve f ° x % o g £ © ® 65 4 >
= o 0 5 ° © = o =
a 2 g 9] o S o 8 I 5% k9] S
T ° c 3 o= 3 = 2 = O » S 50
o 5 S g 3 % s S e 28 e = a2
2 e 5 5 8 2 3 % 8% 8 5 i€
g g £ 5 £0© 2 ! = E 2 2 Iz}
5 & s °© 5 % 3 g &
. @) 5 3 =) <§> <
. i T
Problem Problem Item Higher (Larger) 1 Larger | 5 z2
: Lower (Smaller) 4 Smaller + | 2 SZ D
- =
Unsuitable Cutting Speed ® o! X0
(too high)
Unsuitable Cutting Speed
(too low) L LA —H®»
o=
Unsuitable Coolant ® o= E
Discharge wr
Unusual Wear - "
Poor Rigidity of Machine / ° ®
Workpiece
Small Hole Dia. Y Y 3
= §E
=
Unsuitable Tool Grade [ ) 2
No core, Too Small Core [ B o
)
© o ’ o]
Poor Rigidity of Machine / o
o))
g Workpiece L L o s G
o)
3 Unstable Driling Start 0!
% Inner Edge Cracking
E High Hardness Workpiece [ ) ®! o =
o H
o)
Clogged Chips [ B o A
Unstable Insert Installation [ ] .
u
Poor Rigidity of Machine / 2
Workpiece ® ® = J
=
Unstable Driling Start [ ¥ ©
Outer Edge Cracking | High Hardness Workpiece [ ) ®! [ ]
=
Poor Chip Control o ot 5 K
)
Unstable Insert Installation [ )
Poor Rigidity of Machine / =
Workpiece ® ® - M
=z
Inaccurate Tool Installment [ ) [ ] 2
Scratches on Tool Body
Clogged Chips ot @I 2
32
Unstable Driling Start o = % N
D=
Poor Rigidity of Machine / (2]
Workpiece ® o mm
T
" Poor Rigidity of Toolholder () [ %
0 TP
= Inaccurate Tool Installment ‘@ [ ] =
O_ Poor Hole Dia. a
g Accuracy / Surface Clogged Chips ot @l o .
o Finish 3
% Large Core Dia. [ X é
= g
Unstable Driling Start ol -
Unsuitable Coolant PY
Discharge =
. — Unsuitable Cutting ST
Large Chattering / Vibration | . ivone mnstallation ot O o o [ J Y.
Unsuitable Cutting
. Conditions LA
Long Chips
Unsuitable Chipbreaker [ )
Machine Failure Lack of Machine Power ol ©O| o (]

800.823.7284
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BASIC TURNING FORMULAS (inch)

B Turning

B Boring

DIA

Surface Speed per Minute
SFM= 0.262 x DIA x RPM

Revolutions per Minute
RPM= 3.820 x SFM
DIA

Feedrate (inches/minute)
IPM= IPR x RPM

Chip Thinning for Non-Round Inserts (inches/revolution)
tchip Max

cost

Chip Thinning for Round Inserts (inches/revolution)
Programmed IPR=_tehip Max

4/-4ap (Zap)

Ic

Programmed IPR=

M External Grooving
_1|

Y
nmei
WOC

DIAG DiA

Surface Speed per Minute
SFM= 0.262 x DIA x RPM

Revolutions per Minute
RPM= -3.820 x SFM
DIA

Feedrate (inches/minute)
IPM= IPR x RPM

Feedrate (inches/revolution)
IPR= tchip

0! KYOCERG

Metal Removal Rate
Q=12 x DOC x IPR x SFM (in¥/minute)

Horsepower Required at the Spindle
HPS= Q x UHP

Horsepower Required at the Motor

HPS
HPM= "Err

Time in Cut (seconds)
T 15.7 x DIA x LOC
SFM x IPR
or
T= 60 x LOC
IPM

B Internal Grooving

DIAG pia
V/ /L_y
/ WOC

Metal Removal Rate
Q=12 x WOC x IPR x SFM (cu.in/minute)

et = ——  ——

Horsepower Required at the Spindle
HPS= Q x UHP

Horsepower Required at the Motor

HPM= HPS
EFF
Time in Cut (seconds)
T 7.85 x DOC x (DIA + DIAG)
SFM x IPR

or
T 60 x LOC
IPM

800.823.7284
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BASIC THREADING FORMULAS (Inch)

l’
b

O

Frer

A i c

@ D

B External Threading B Internal Threading
e

|l
Y

A Jn A J )
E
Surface Speed per Minute Time in Cut (seconds)
SFM= 0.262 x DIA x RPM T= 60 x LOC x NO. OF PASSES
- IPR x RPM F
Revolutions per Minute Feedrate
RPM=_3.820 x SFM Standard Threads
DIA
) ) IPR= i
Feedrate (inches/minute) TPI G
IPM= IPR x RPM Metric Threads
_ Pmm
IPR= 5 d
H
J
M Definition of Terms K
DIA = Diameter of the Workpiece (Inches) LOC = Length of Cut (Inches)
DOC = Depth of Cut (Inches) Q = Metal Removal Rate (Cubic Inches per Minute) M
EFF = Machine Efficiency RPM = Revolutions per Minute
f = Feedrate (See IPM and IPR) SFM = Surface Speed (Feet per Minute) N
HPM = Horsepower Required at the Motor T = Time (in Seconds)
HPS = Horsepower Required at the Spindle tehip Max = Maximum Recommended Chip Thickness (Inches) P
IPM = Feedrate (Inches per Minute) UHP = Unit Horsepower Factor
IPR = Feedrate (Inches per Revolution) 1 = Lead Angle

IVOINHO3AL

IC = Insert inscribed circle (inches)

800.823.7284
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BASIC TURNING FORMULAS (Metric)

B Turning
® Cutting Speed

_ 7 XxDmxn
Vo= =4500

Ve : Cutting Speed [m/min]

Dm : Workpiece Diameter [mm]

n : Spindle Revolution [min']

@Dm

® Power Requirement

_ KsxVcxapxf Pc
Pe===6120x 5

. Power Requirement

Pup= KsxVcxapxf

4500 x 7 ap : Depth Of Cut [mm]

f . Feed Rate [mm/rev]

Ks : Specific Cutting Resistance [kgf/mm-]

(kw]

V¢ : Cutting Speed [m/min]

7 : Mechanical Efficiency (0.7 ~ 0.8)

: Power Requirement (Horse Power) [HP]

Ks Figure

Cast Iron

Low Carbon Steel
Medium Carbon Steel
High Carbon Steel
Low Alloy Steel

High Alloy Steel

Malleable Cast Iron

Bronze, Brass

190
210
240
190
245

93
120

70

® Surface Roughness

Rz=h= x 1000

8 X R(RE)

R(RE)

f : Feed Rate [mm/rev]

: Corner Radius of Insert [mm]

2 Rz=h : Theoretical Surface Roughness [um]

7
Q~

e

Rz(h)

® Chip Removal Volume
Q=Vcxapxf

Q : Chip Removal Volume [cm?3/min]

Ve : Cutting Speed [m/min]

ap : Depth Of Cut [mm]

f : Feed Rate [mm/rev]

® Edge Position Compensation

cos( + (B -90°)
Sln%

AX= R-R) x

sin(3 + (B - 90°)
sin< -1

AZ= R-R) x

R’(RE)/
Z_S AX: éaXIS DII’eCtFIOH Edge Position Tosllaltr T Insert Corner Angle Cutting Edge Angle X 47
= ompensation [mm)] CellelEEr e (EPSR) (KRINS)
o
= AZ : Z-axis Direction Edge Position PCLN 80° 95° 0.100 x (R-R) 0.100 x (R-R)
Compensation [mm] PTGN 60° ot 0714 x (R-R) 0.030 x (R-R)
R : Corner-R before Change [mm] PDJN 55° 93° 0.866 x (R-R) 0.099 x (R-R)
R : Comer-R before Change [mm] PDHN 55° 107.5° 0.531 x (R-R) 0.531 x (R-R)
PVLN 35° 95° 2.072 x (R-R) 0.273 x (R-R")
EPSR  : Insert Corner Angle [°] PVPN 35° 175° 1351 x (R-R) 1351 x (R-R)
KRINS : Toolholder’s Cutting Edge Angle [°] PSBN 90° 75° 0.225 x (R-R)) 0.293 x (R-R)
Example: Compensation when changing corner-R from 0.80 to 0.40, using PCLN type holder,
AX=0.100 x (0.80 - 0.40) = 0.04 (mm)
A4z=0.100 x (0.80 - 0.40) = 0.04 (mm)
800.823.7284
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BASIC TURNING FORMULAS (Metric)

B Turning (Cutting Time) ‘ L |
® Cutting Time (External Turning Case 1: 1 Pass machining) Pe— i A
e At Constant Revolution T : Cutting Time [second]
T— 60 x L L : Cutting Length [mm] S
fxn f : Feed Rate [mm/rev] Q B
e At Constant Cutting Speed n : Spindle Revolution [min] L
T= 60 x 7 x L x Dm Dm : Workpiece Diameter [mm] -
1000 x fx Ve Ve : Cutting Speed [m/min]
C

® Cutting Time (External Turning Case 2: Multi-Pass machining)

e At Constant Revolution T : Cutting Time [second] _

@D2
@D

To 60 x 7 XL X (D1 + D2) N n : Spindle Revolution [min™"]

L : Cutting Length [mm] LL D
T= 60 x L %N
2x 1000 x f x Ve D: : Max. Diameter of Workpiece [mm]
D2 : Min. Diameter of Workpiece [mm]

fxn ap : Depth Of Cut per Pass [mm]
 — -
Ve : Cutting Speed [m/min]

* At Constant Cutting Speed f :Feed Rate [mm/rev]
N : Number of Passes = (D:-D2)/ap/2 (if it is indivisible,

obtain integer by rounding up one place of decimals.) F
@ Cutting Time (Facing) T : Cutting Time [second] ‘«g—
e At Constant Revolution T+ : Machining Time before reaching Max. u G
Spindle Revolution [second]
7= 80X [Di-Dg) L : Cutting Length [mm]
2xfxn :D tthngt P g g
o At Constant Cutting Speed ap P ut per Pass [mm] H
1,280 % 7 X (D1 + D2 x D1 - D) <N : Feed Rate [mm/rev] _-7*

4000 x fx Vc n : Spindle Revolution [min™]
Di : Max. Diameter of Workpiece [mm]
D: : Min. Diameter of Workpiece [mm] J
Ve : Cutting Speed [m/min]

N : Number of Passes = (D:-D)/ap/2 (if it is indivisible,
obtain integer by rounding up one place of decimals.)

— K
® Cutting Time (Grooving) i
¢ At Constant Revolution T : Cutting Time [second] || —
- T: : Machining Time before reaching Max.
T= 602); E;( nD2 xN Spindle Revolution [second] sl s M
¢ At Constant Cutting Speed L Cutting Length [mm] 8 8
7,.680x 7 X (D1+D2) x (D1-Dp) T :Feed Rate [mmey] _'-
= 2000 x fx Vo n : Spindle Revolution [min-'] v .
D : Max. Diameter of Workpiece [mm]
D2 : Min. Diameter of Workpiece [mm]
V¢ : Cutting Speed [m/min]
P

® Cutting Time (Cut-Off) =

e At Constant Revolution
T= 60 X DW
2xfxn
¢ At Constant Cutting Speed

-|—1=6O X 7z X (D14 Ds) x (D1- Da)

4000 x f x Ve

_ 60 x D3
To=Tt o X Nt

800.823.7284

Visit us online at KyoceraPrecisionTools.com

Ts

Ts

f

Nmax

Ds
Ds
e

: Machining Time before reaching Max.
: Machining Time when reaching Max.

: Feed Rate [mm/rev]
: Spindle Revolution [min™"]

: Cutting Time [second] '

(@Ds)

Spindle Revolution [second]

Spindle Revolution [second]

Max. Spindle Revolution [min]

: Max. Diameter of Workpiece [mm]
: Diameter when reaching Max. Spindle Revolution [mm)]
. Cutting Speed [m/min]

0! KYOCERE
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BASIC MILLING FORMULAS (inch)

M Milling =M

Table Feed
—i-
PM

;

wOC
]
L ¥ Table Feed with f, Compensation (inches/minute)
=IPT x N x RPM x f,
Surface Speed per Minute Metal Removal Rate
SFM = 0.262 x DIA x RPM Q =WOC DOC x IPM (in/min)
Revolutions per Minute Horsepower Required at the Spindle
RPM = w HPS = Q x UHP
DIA
Feedrate (inches/minute) Horsepower Required at the Motor
IPM = IPT x N x RPM HPM = HPS/EFF
Feedrate (inches/tooth) Time in Cut (Seconds)
_ tchip Max _ 157 xDIAx LOC
Programmed IPT = —-5—— T= S XPRXN
. . I o or
Radial Chip Thinning for 90° Cutters L e0xLoC
Dia’ - IPM
1/2 (Ae)
1 Dia) _
v (3)
B Definition of Terms
DIA = Diameter of the Workpiece (Inches) WOC = Width of Cut (Inches)
D.0.C. = Axial Depth of Cut (Inches) LOC = Length of Cut (Inches)
EFF = Machine Efficiency N = Number of Effective Teeth in Cutter
f = Feedrate (See IPM, IPR, and IPT) Q = Metal Removal Rate (Cubic Inches per Minute)
HPM = Horsepower Required at the Motor (HP) RPM = Revolutions per Minute
HPS = Horsepower Required at the Spindle (HP) SFM = Surface Speed (Feet per Minute)
IPM = Feedrate (Inches per Minute) T =Time (in Seconds)
g IPR = Feedrate (Inches per Revolution) tehip Max = Maximum Recommended Chip Thickness (Inches)
% IPT = Feedrate (Inches per Tooth) UHP = Unit Horsepower Factor
w
. f, = Cutter Compensation Factor a = Lead Angle

800.823.7284
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BASIC MILLING FORMULAS (Metric)

® Milling A
® Cutting Speed
Vc : Cutting Speed [m/min]
Ve = n xDC xn DC : Cutter Diameter [mm]
1,000 n  :Spindle Revolution [min-] | | B
(D\ame?e‘#t;?rE%ge Point)
® Table Feed & Feed per Tooth
fz . Feed per Tooth [mm/t] c
VG = Vf Vf . Table Feed [mm/min]
Zxn Z  :Number of Inserts
n : Spindle Revolution [min]
D
® Power Requirement Pc : Power Requirement [kW] Ks Figure
Vf : Power Requirement (Horse Power) [HP]
Ks x Q Ks x a6 x VX a ae : Width of Cut [mm] Low Carbon Steel 190 E
Pc = = P Vi : Table Feed [mm/min] Medium Carbon Steel | 210
6,120 xn 6,120,000 x n fz  :Feed per Tooth [mm/] High Carbon Steel 240
Z  : Number of Inserts Low Alloy Steel 190
KS X ae X fZ X Z X N X ap n . Splndle Revolution [min"] High Alloy Steel 245 F
= ap : Depth of Cut [mm]
6.120.000 Cast Iron 93
) ) Xn Ks : Specific Cutting Force [kgf/mm?] Vialleab! | 5
n :Mechanical Efficiency (0.7~0.8) alleable Cast Iron 120
Q : Chip Removal Volume [cm3/min = cc/min] Bronze, Brass 70
G
® Chip Removal Volume Q : Chip Removal Volume [cm¥min = cc/min]
ae : Width of Cut [mm)]
ae x Vfx a aexfzxZxnxa Vi : Table Feed [mm/min]
Q= P _ P fz  : Feed per Tooth [mm/] H
1,000 1,000 Z  : Number of Inserts
n : Spindle Revolution [min']
ap : Depth of Cut [mm]
. . J
® Cutting Time T :Cutting Time [seconds]
L' :Total Table Transfer Length [mm]
, \ (=L +Ds+ 2q)
T= 60 xL = 60 x L L : Workpiece Length [mm] K
\i fzxZxn Ds : Cutter Diameter [mm]

a :ldling Distance [mm]
Vi : Table Feed [mm/min]
fz . Feed per Tooth [mm/t]
Z  : Number of Inserts M
n  : Spindle Revolution [min]

® True Rake Angle

N
tanT = tanR x cosC + tanA x sinC
P
® True Rake Angle A (GAMP) : Axial Rake Angle (A.R.) [ °] (-90° < A < 90°)
R (GAMF) : Radial Rake Angle (R.R.) [ ° ] (-90° < R < 90°)
tan = tanA x cosC - tanR x sinC C (KAPR) : Approach Angle [ °] (0° < C < 90°)

T (GAMN) : True Rake Angle [ °] (-90° < T < 90°)
I (GAMO) : Inclination Angle [ °](-90° < | < 90°)

IVOINHO3AL

® Table Feed & Feed per Tooth

_ 1,000 x Va n : Revolution [min-]
- TARE A RE : Radius of Ball-Nose End Mill (Ball Part's Radius [mm])
2X X ’\/_a(ZRE ap) ap : Depth of Cut [mm]
Va : Cutting Speed at Position a [m/min])

800.823.7284
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TECHNICAL

R62

BASIC DRILLING FORMULAS (inch)

M Dirilling

DRILLING

SURFACE SPEED PER MINUTE
SFM = 0.262 x DIA x RPM

REVOLUTIONS PER MINUTE

3.82 x SFM
RPM= ——— —
DIA

FEEDRATE (inches per minute)
IPM = IPR x RPM

FEEDRATE (inches per revolution)
IPR=IPT x N

METAL REMOVAL RATE (in® per minute)
DRILL: Q=3 x DIA x IPR x SFM
COREDRILL: Q=12 x DOC x IPR x SFM

B Definition of Terms

DIA = DIAMETER OF THE DRILL (INCHES)
DOC = DEPTH OF CUT (INCHES)

EFF = MACHINE EFFICIENCY

HPM = HORSEPOWER AT MOTOR

HPS = HORSEPOWER AT SPINDLE

IPM = FEEDRATE (INCHES PER MINUTE)

IPR = FEEDRATE (INCHES PER REVOLUTION)
IPT = CHIPLOAD (INCHES PER TOOTH)

LOC = LENGTH OF CUT (INCHES)

CORE DRILLING

HORSEPOWER REQUIRED AT THE SPINDLE
HPS = Q x UHP

HORSEPOWER REQUIRED AT THE MOTOR

HPS
HPM=
EFF
TIME IN CUT
+_15.7x DIAXLOC
SFM x IPR
or
T_ _ 60xLOC
IPM

N = NUMBER OF EFFECTIVE FLUTES
N = 1 FOR DRILLS
N = 2 FOR COREDRILLS

Q = METAL REMOVAL RATE (CUBIC INCHES PER MINUTE)

RPM = REVOLUTIONS PER MINUTE

SFM = SURFACE SPEED (FEET PER MINUTE)

T = TIME (SECONDS)

UHP = UNIT HORSEPOWER (SEE TABLE BELOW)

UNIT HORSEPOWER FACTORS

Material
Aluminum
Brass

UHP Factor (HP/in3/min)
0.25
0.25
0.30
0.33
0.54
1.10
0.58

Hardness (BHN)

Copper

Gray Cast Iron
Nodular Iron
Inconel 700
1020

200
225
330
165

0! KYOCERG

Material

1050
4140
52100
6150

Cast Steel
Stainless Steel

Hardness (BHN)
225
275
225
375
225
225

UHP Factor (HP/in3/min)
0.80
0.70
0.67
1.30
0.62
0.73

800.823.7284
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BASIC DRILLING FORMULAS (Metric)

M Drilling
® Cutting Speed

7 XxDCxn

\/c =
© 1,000

® Feed Rate

Vf=fzxZxn

® Cutting Time

60xL  B60xzmxDCxL
fxn  1,000xVcxf

800.823.7284
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\e

i
fz

OS> ~~r 4

<
o0

: Cutting Speed [m/min]
: Drill Diameter [mm]
: Spindle Revolution [min-]

: Table Feed [mm/min]

: Feed per Tooth [mm/t]

: Number of Inserts

: Spindle Revolution [min-]

: Cutting Time [second]

: Drilling Depth [mm]

: Feed Rate [mm/rev]

: Spindle Revolution [min-]
: Drill Diameter [mm]

: Cutting Speed [m/min]

® Power Requirement

DC . Ve
Pc = 0 x100x(1+(

Pc : Power Requirement [kW]
DC : Drill Diameter [mm]

Vc : Cutting Speed [m/min]

f : Feed Rate [mm/rev]

0! KYOCERE
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TOOLING EXAMPLES OF SMALL TOOLS

M Tooling Example ) CNC Automatic Lathe (Gang Type)

© %

Cut-off  Back Turning Grooving External Threading Boring
(Chapter H) (Chapter E) (Chapter G) (Chapter E) (Chapter J) (Chapter F)

\ Tools installed on Gang Type Automatic Lathe /

M Tooling Example @ CNC Automatic Lathe (Gang Type)

4 N

faw Boring
g @!E (Chapter F)

Mt € ~—
il

V)

Cut-off Back Turning Grooving  External External Threading . -
(Chapter H) (Chapter E) (Chapter G) (Chapter E) (Chapter E) (Chapter J) Tools installed on Gang Tool Post + Milling Toolholders

TECHNICAL

800.823.7284
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TOOLING EXAMPLES OF SMALL TOOLS

M Tooling Example ® CNC Automatic Lathe (Opposed Gang Type)

A
W External / Facing f \
(|
=, ) B

A
't - l’.\
B External l; c

| e ] -
= ', D
,,,,,,,, 1) ]
~ (Chapter E) h"’.
MW Grooving - : E
. =l
& Mrtee | =
'L ,,,,, i,,,// (Chapter G) F

|
=
D
o
2
m
©
©

(Chapter J) H
H Boring

iy 0 |0 J

(ChapterF) | K /
K

M Tooling Example 4 CNC Automatic Lathe (Turret Type)
M
(05;’&”9% N
s e - €= o

P

IVOINHO3AL

Cut-off Back Turning External External Grooving Threading
(Chapter H) (Chapter E) (Chapter E) (Chapter E) (Chapter G) (Chapter J)

Automatic Lathe List by Manufacturer and Tooling Examples see page ® R66~R71

800.823.7284
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AUTOMATIC LATHE LIST BY MANUFACTURER

M CITIZEN MACHINERY (Cincom Products)

Model Toolholder Dimensions | Number Toolholder Dimensions | Number S_Ieeve Diameter Number C'\Sgi);g Notes
(Gang-Type) of tools (Turret-Type) of tools | (Horizontal / Opposed) = of tools Dia.

A12/16 10x10x 100 5 @19.05/020 012/016 | ©12/016 -
A20 éi(g%)f: ;ozti:hzi)lgelz:%1 6mm 6 0254 220 020 )
A0V gli(tig)ﬁx;oz(j\lwi)lge:?%1 6mm 6 0254 020 020 )
A32 16x16 x 150 6 @25.4 @32 @32 -
B12 10x10x 100 5 ©19.05/020 @12 @12 -
B12E/B16E 10x 10 x 120(60) 5 ©19.05(@200P) 012/016 | @12/016 -
B20 12(13) x 12(13) x 120 6 ©19.05/020 @20 @20 -
BL12 10x10x60 ~ 120 5 @20(@19.05) 012 @12 -
BL20/25 12(13) x 12(13) x 120 4~7 @20(©19.05) @20/@25 | @20/@25 -
C12/16 10x10x 120 6 ©19.05 012/016 | @12/016 -
C32 16x16x 130 5 @25.4 @32 @32 -
D25 glitx(;f? 'I>f01c>5\??older 1 [J19mm 0254 025 16 )
F10 10x 10 x 60 10 @19.05 @10 @20 -
F12 10x10x 60 10 @19.05 012 @25 -
F16 10x10x 60 10 @19.05 016 @32 -
F20 16(19) x 16(13) x 90 10 @25.4 @20 @10 -
F25 16(19) x 16(13) x 90 10 ©25.4 @25 012 -
FL25 16x16x90 12 @25 @16 -
FL42 16x16x90 12 @42 @20 -
G32 16(19) x 16(19) x 90 10 @32 @25 -
K12/16 12(10) x 12(10) x 100 6(7) ©19.05/020 012/016 | @25 -
K12E/K16E 12x12x120 6 ©19.05/020 012/016 | @42 -
L10 8x8x100 ~ 130 5 @15.875 @10 @32 -
L12 10x10x 100 6 ©19.05 012 @12/ 016 -
L16 12(10) x 12(10) x 130 5 @19.05 016 @12 /016 -
L20,L.20E éitx(;fgf ;OLS\??older :[J16mm 5 019.05 020 10 )
L20X,L220 20810 120810x120 | 5.7 019.05/025 00 | o -
L25 16x16x 130 5 @25.4 @25 @16 -
L32 16x 16 x 130 5 @25.4 @32 -
M12 10x10x 120 5 10x 10 x 60 10+a @19.05 012 -
M16 10x10x 120 5 10x10x 60 10+a | ©19.05 o6 @25 -
M20 16x 16 x 130 5 16 x 16 X 90 10+a | Q254 @20 232 -
M32 16X 16 x 130 5 16X 16 x 90 10+a | ©25.4 32 012 -
MC20 13x13x120 24242 ©19.05/020.0 2200 | @16 -
MSL12 10x10x 120 - @12 | @20 -
R04 8x8x120 5 0156.875 @4 @32 -
5 R0O7 8x8x120 5 @16.875 a7 @16 -
% RLO1 10(8) x 10(8) x 90 ©16(020) @10 @20 -
= RL02 16 x 16 x 90 @20 @20 @20.0 -
RL21 10(12) x 10(12) x 90 ©19.05 @35 @12 -

* This table is approved by machine manufacturers.

* Manufacturers are in no particular order.
R66 {gl('_-IIIIEEREI 800.823.7284
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AUTOMATIC LATHE LIST BY MANUFACTURER

M CITIZEN MACHINERY (Miyano Products)

s3avHo
LH3SNI
>

Model Toolholder Dimensions  Number Toolholder Dimensions' Number S_Ieeve Diameter Number C'\Sgﬁw 9 Notes

(Gang-Type) of tools (Turret-Type) of tools | (Horizontal / Opposed)  of tools Dia.
ABX-518Y2 20 x 20 x 125(100) 24 @25 48 @51 g :_CU'
ABX-51SYY2 20 x 20 x 125(100) 24 025 48 51 5 e B
ABX-51TH5 20 x 20 x 125(100) 36 @25 72 @51 D
ABX-51THY2 20 x 20 x 125(100) 36 @25 72 @51
ABX-64SY2 20 x 20 x 125(100) 24 @25 48 64 CEO §
ABX-64SYY2 20 x 20 x 125(100) 24 @25 48 64 E E C
ABX-64TH5 20 x 20 x 125(100) 36 @25 72 64 * o
ABX-64THY2 20 x 20 x 125(100) 36 @25 72 64
BNA-34C 20 x 20 x 125(100) 8(16) @25 24 @34 § %’
BNA-34DHY 20 x 20 x 125(100) 14(22) @25 27 @34 Eg D
BNA-34S 20 x 20 x 125(100) 8(16) @25 24 034 no
BNA-42C/C2 20 x 20 x 125(100) 8(16) @25 24 042
BNA-42DHY 20 x 20 x 125(100) 14(22) @25 27 042 6' 2
BNA-42DHY2 20 x 20 x 125(100) 14(22) @25 27 @42 o> E
BNA-42DHY3 20 x 20 x 125(100) 14(22) @25 27 042 o
BNA-42GTY 20 x 20 x 125(100) 3 20 x 20 x 125(100) 8(16) @25 24(7) @42
BNA-42MSY2 20 x 20 x 125(100) 8(16) @25 24 042 g
BNA-42S/S2 20 x 20 x 125(100) 8(16) @25 24 042 g F
BNA-42C5/SY5 20 x 20 x 125(100) 12(24) @25 24 042 ©
BNC-42C7 20 x 20 x 125(100) 8(16) @25 24 042
BND-51C2 20 x 20 x 125(100) 12 @25 24 @51 %
BND-5152 20 x 20 x 125(100) 12 @25 24 51 o G
BND-51SY2 20 x 20 x 125(100) 12 @25 24 @51 g
BNE-42S6 20 x 20 x 125(100) 24 @25 48 042
BNE-42SY6 20 x 20 x 125(100) 24 @25 48 042 8
BNE-5156 20 x 20 x 125(100) 24 025 48 51 o H
BNE-51SY6 20 x 20 x 125(100) 24 @25 48 051 el
BNE-51MSY 20 x 20 x 125(100) 24 @25 48 @51
BNJ-34S3/S5 20 x 20 x 125(100) 18 @25 30 @34 %
BNJ-34SY3/SY5 20 x 20 x 125(100) 18 @25 30 @34 g J
BNJ-42S3/S5 20 x 20 x 125(100) 18 @25 30 @42 g
BNJ-42S6 20 x 20 x 125(100) 20 @25 40 @42
BNJ-42SY3/SY5 20 x 20 x 125(100) 18 @25 30 @42 g
BNJ-42SY5 20 x 20 x 125(100) 18 @25 30 042 E K
BNJ-42SY6 20 x 20 x 125(100) 20 @25 40 @42 %
BNJ-51S3/S5 20 x 20 x 125(100) 18 @25 30 @51
BNJ-51SY3/SY5 20 x 20 x 125(100) 18 @25 30 @51 =
BNJ-515Y6 20 x 20 x 125(100) 20 @25 40 @51 E M
GN-3200 12(16) x 12(16) x 70 ~ 120 4~5 @20 4~5 @40 527
GN-3200W 12(16) x 12(16) x 70 ~ 120 4~5 @20 4~5 @40
GN-4200 12(16) x 12(16) x 70 ~ 120 7~8 @20 7~8 @40 2l %
LX-06E2 20 x 20 x 125(100) 8 032 8 6 inch power chuck 8 5 N
LX-06E3 20 x 20 x 125(100) 8 032 8 6 inch power chuck CZ> %
LX-08C 25 x 25 x 150 10 040 10 8 inch power chuck =
LX-08E2 25 x25x 150 8 040 8 8 inch power chuck (ﬁ
LX-08E3 25 x25x 150 8 040 8 8 inch power chuck E P
LX-08R 20 x 20 x 125(100) 10 @25 20 8 inch power chuck E
LZ-01R2 20 x 20 x 125(100) 12 @25 24 8 inch power chuck <
LZ-01RY2 20 x 20 x 125(100) 12 @25 24 8 inch power chuck P
LZ-02R2 20 x 20 x 125(100) 10 @25 20 8 inch power chuck %
LZ-02RY2 20 x 20 x 125(100) 10 @25 20 8 inch power chuck g
RLO1 1l 10x10x 70 ~ 120 2~3 @16 2~3 @10
RLO1V 10x10x 70 ~ 120 2~3 @16 2~3 010
RLO3 12(16) x 12(16) x 70 ~ 120 4~5 @20 4~5 @40 § T
VCo03 12(16) x 12(16) x 70 ~ 120 4~5 @20 4~5 @40 =

* This table is approved by machine manufacturers.

* Number of tools shown in parentheses () is the maximum number of toolholders mountable including @25 sleeves. ) X
* Manufacturers are in no particular order.

800.823.7284
Visit us online at KyoceraPrecisionTools.com {g KHDEERE /:1)67



AUTOMATIC LATHE LIST BY MANUFACTURER

M STAR MICRONICS

Model Toolholder Dimensions' Number ' Toolholder Dimensions ' Number Sleeve Diameter Number C'\let&t?; Notes
(Gang-Type) of tools (Turret-Type) of tools = (Horizontal / Opposed) | of tools Dia 9
ECAS-12 10x10x95~150 6 @22 213
12x12x80~150
- 6 @22
ECAS-20 16x16x80~144 020
16x16x60~78
ECAS-20T X 022/ 032 @20
16x16x80~88
16x16x60~78 10
ECAS-32T X 022/ 032 032
16x16x80~88 10
JNC-10 8x8x65 6 @10
JNC-16 10x10x80 6 216
JNC-25/32 10x10x78~120 10 @22 @25/ 32
KJR-16B/25B 16x16x78 12/16 | @22/@32
KNC-16/20 16x16x68 16 @22
KNC-2511/32I1 16x16x78 20 @22 / @32
RNC-10 10x10x80~120 5 @22
RNC-16 10x10x80~120 5 @22
SA-16R 10x10%x95~120 6 @22
12x12x95~130 5 @22 (Front & Rear) / (@22) 4/4
SB-16 Only D/E for
(A/C/D/E) 12x12x95~130 6 4/4 Back Clamp Sleeves
10x10%x95~130 6 4/4
SB-12Il (C/E) 12x12x95~130 6 4/4
SB-1611 (C/E) 12x12x95~130 6 4/4 Back%’;;ﬁﬂifg{e ves
10x10%x95~130 6 4/4
SB-20 A/C/E 12x12x95~130 6 4/4
12x12x95~130 6 4/4
SB-12R typeG 10x10x95~130 7 4/4 o13
12x12x95~130 6 4/4
SB-16R/20R typeN 10x10x95-130 = wa 216/ @23
12x12x95~130 6 4/4
SB-16R/20R typeG 10x10x95-130 = wa 216/ @23
12x12x95~130 5 @22/ - 4
§C20 10x10x95~130 6 4/4
SE-12B/16B 10x10x95~120 5 @22 213/16
16x16x84~88
SG-42 16x16x71~82 @22/ @32 @42
20x20x84~88
SH-7 8x8x95~120 5 @22 o7
SH-12/16 10x10x95~120 5 @22 213/16
SI-12/12C 10x10x80~130 6 @22 213
8x8x67~110
SR-10J (Spacer is needed) 6 016 4
SR-20RII 12x12x100~135 6 4 @22 6/8 @23
SR-2011I 12x12x95~135 6 Q22 6/8 @23 Toolpost for 2 Toolholders
SR-20IVtypeA 12x12x100~130 7 @22 (Front & Rear) / @22 6/8 @23 (Deep Boring) on the Front Side
SR-20IVtypeB 12x12x100~130 7 @22 (Front & Rear) / @22 6/8 @23
SR-25J/32J 16x16x95~155 6 4 @22+032 (Front & Rear) / @22 @32
SW-12RlI 10x10x95~115 7 @16(Front & Rear) / @22 4/8 213
12x12x73~79
12x12x65~73(Cut-Off)
- 22 / @32 2
ST-20 16x16x64~73 ©022/08 020
16x16x65~73(Cut-Off)
16x16x83~88
16x16x71~82
ST-38 16x16x84~88(Cut-Off) @22 / @32 @32 / @38
20x20x84~88
20x20x84~88(Cut-Off)
16x16x105~135 4 16x16x84~88
» SV-38R 20x20x115~135(Cut-Off) 1 16x16x71~82 @22 / @32 -/8 @32 / @38
= 20x20x84~88
= 12x12x95~135 5 12x12x70~78
= - @22 / @32
2 SV-12/20 16x16x95~135 4 16x16x65~70
i
16x16x60~78
SV-32 16x16x95-135 4 X 022/ @32
16x16x80~88
SW-7 8x8x80~120 6 o7

 This table is approved by machine manufacturers.
* Manufacturers are in no particular order.
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Model Toolholder Dimensions Number ' Toolholder Dimensions Number S_Ieeve Diameter Number C'\Sgi);g Notes
(Gang-Type) of tools (Turret-Type) of tools | (Horizontal / Opposed) | of tools Dia.

B0123-lI 12x12x85 9 - - @20/ - 4/- @12
B0124/125/126-I11 12x12x85 9 - - @20/ @20 4/4 | @12
B0203-11 12x12x85 9 - - @20/ @20 4/4 | @20
B0204/205/206-Il1 12x12x85 9 - - @20/ @20 4/4 | @20
B020M-II - - - - - /@20 -/1 @20
B0265/265B/266-11 | 16x16x100 12 - - @25/ @25 5/4 | @26
B0325/325B/326-11 | 16x16x100 12 - - @25 /025 5/4 | 032
B0385/385L 20x20x125 8 - - @32/ 032 3/5 | @38
B038T - - 20x20x125 St.8 @32 /025 @38
B073/074-I1 8x8x85 9 @20 4 o7
BH20/BH20Z 12x12x85 4 12x12x85 St12 | ©25/032 @20
BH38 16x16x125 5 20x20x125 St12 | ©25/032 @38.1
BM163-IlI 12x12x85 9 - - @20/ - 4/- @16
BM164/165-111 12x12x85 9 - - @20/ @20 4/4 | 016
C150/CH154 12x12x60~100 4~6 - - - @80
C180 12x12x60~100 4-6 - - - @120
C220/220T 12x12x60~100 6~8 - - - @120
C300-1IV 16x16x100~130 6~10 - - - @165
C300H 16x16x100~130 6~10 - - - @165
P013 8x8x100~120 6 - - @16/ - 3/- o1
PO13-II 8x8x100~120 6 - - o16/ - 3/- o1
P014 8x8x100~120 6 - - 016/ 016 3/3 | o1
PO14-I1 8x8x100~120 6 - - 216 /016 3/3 o1
P033 8x8x100~120 6 - - @16/ - 3/- @3
P033-II 8x8x100~120 6 - - 16/ - 3/- @3
P034 8x8x100~120 6 - - 016/ 016 3/3 | @3
P034-I1 8x8x100~120 6 - - 216 /016 3/3 @3
S$205/206/SS207 12x12x100 8 - - @22 / @20 5/4 | @20
SS26 16x16x100 7 - - @22 /@20 5/4 | 026
S$S32/32L 16x16x100 7 - - @22 / @20 5/4 | @32
SS20M - - - - -/ @20 -/1 @20
S$S267 16x16x100 7 - - @22 / @20 5/4 | @26
SS327 16x16x100 7 - - @22 /20 5/4 | 032
MB25 - - 20x20%x90 2xSt.8 | @20/ @32 5/4 | @25
M42J/M42SD - - 20x20x125 St12 | ©25/032 @42
M50J/M50SY-IlI - - 20x20x100 St12 | @20/@32 @51
M06JC - 20x20x125 St.8 @25 @220/ @42
MO06J - 25x25x150 St.8 @32 / @40 @260 / @51
Mo08J - 25x25x150 St.8 @32/ @40 @280 / @65
MO06D - 25x25x150 St12 | @40 @260 / @51
MO08D - 25x25x150 St12 | @40 @280 / @65
M06SD - 25x25x150 St12 | @40 @260 / @51
M08SD - 25x25x150 St12 | @40 @280 / @65
MO06SY - 25x25x150 St12 | @40 @260 / @51
MO08SY - 25x25x150 St12 | @40 @280 / @65
TMU1 20x20x100~125 1 20x20x125 St16 | @32/032 @38
TMB2 20x20x100~125 1 20x20x125 St16 | @32/032 @51
TMAS-IV 20x20x100~125 1 @32/ 032 @65
TMA8J 20x20x100~125 1 @32 /032 @65
TMAS8H 20x20x100~125 1 @32/ @32 @65
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 This table is approved by machine manufacturers.

* Manufacturers are in no particular order.
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AUTOMATIC LATHE LIST BY MANUFACTURER

B AMADA

Model Toolholder Dimensions' Number ' Toolholder Dimensions Number S_Ieeve Diameter Number C'\Sgi);g Notes
(Gang-Type) of tools (Turret-Type) of tools | (Horizontal / Opposed) = of tools Dia.
G05 16x16 @20 @50x40
G06 16x16 @20 @60x60
G07 16x16 @20 @100x100
GO7M 20x20 @20 @100x100
GO7F 16x16 @20 @120x120
GG5 16x16 @20 @50x40
GS04 16x16 @20 @30x20
J1 20x20 8 @25 @120x120
J3 25x25 8 @32 @170
J5 25x25 8 @32 @240
JJ1 20x20 8 @32 @50x50
JJ3 25x25 8 @32 @100x100
JJ3M 25x25 12 @32 @100x100
Ai8 20x20 8 @25 @50x50
A12 16x16 12 @25 @80x50
A18S 20x20 18 @25 @80x50
AD12 16x16 9 @25 @80x50
AD18S 20x20 15 @25 @80x50
AA1 20%x20 8 @25 @50x50
Mi8 16x16 5 @20 @70x70
S10 20x20 12 @25 @250x150
Vv8G 20x20 15 @32 @220x450
V10T 20x20 30(15x2) | @32 @250x450
B Nomura DS
Model Toolholder Dimensions Number ' Toolholder Dimensions ' Number Sleeve Diameter Number C'\letati);g Notes
(Gang-Type) of tools (Turret-Type) of tools | (Horizontal / Opposed)  of tools Dia.
NN-10C 10x10x130 6 17 @10
NN-10CS 10x10x130 5 o17 4 @10
NN-10SII 10x10x130 5 @23 @10
NN-10SB5 10x10x130 5 @23 @13
NN-10T 10x10x130 7 @23 @10
NN-16HIIl 12x12x130 6 @23 @16
NN-16J 12.7x12.7x130 6 @23 016
NN-16SB5 10x10x130 5 @23 @16
NN-16SB6 Type1 12.7x12.7x130 7 @17(@22) 4 @16
NN-16SB6 Type2 12.7x12.7x130 5 @17(@22) 4 @16
NN-16SB6 Type2.5 | 12.7x12.7x130 6 @17(@22) 5 @16
NN-16SB6 Type3 12.7x12.7x130 5 @17(@22) 4 @16
NN-16SB7 12.7x12.7x130 5 @16 4 @16
NN-16UIll 12x12x130 5 @23 @16
NN-16UB5 12x12x130 5 @23 @16
NN-20CS 12.7x12.7x130 5(6) @22 4 @20(@25)
NN-20HIII 12x12x130 6 @23 @20
NN-20J 12.7x12.7x130 6 @23 @20
NN-20J2 12.7x12.7x130 6 @22 4 @20
NN-20UlIll 12x12x130 5 @23 @20
NN-20U5 12.7x12.7x150 5(6) @22 4 @20(@25)
NN-20UB5 12x12x130 5 @23 @20
NN-20UB7 12x12x130 6 @23 @20
NN-20UB8 12.7x12.7x150 5(6) @22 4 @20(@25)
NN-20YB 12x12x130 8 @23 @20
NN-25YB/32YB 16x16x130 8 023 /@32 @25 / @32
NN-32YB2 16x16x130 5 Q22 / @32 4 @32
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 This table is approved by machine manufacturers.
* Manufacturers are in no particular order.
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A
Model Toolholder Dimensions' Number ' Toolholder Dimensions Number Sleeve Diameter Number C’\let?;; Notes
(Gang-Type) of tools (Turret-Type) of tools | (Horizontal / Opposed)  of tools Dia 9
SANAX-6 12x12 5 (Max.) - 5 016 - 215.0 - B
16x16 5 (Max.) - 5 225/ @30 - 20.0 -
SANAX-8
12x12 7 (Max.) - 5 225/ @30 - 20.0 -
SANAX-10 16x16 5 (Max.) - 5 225/ @30 - 0255 -
EBN-10EX 1212 6 (Max.) : ; @20 ; 025.5 - C
NUCBOY-8EX 12x12 6 (Max.) - - @20 - @20.0 -
NUCLET-10EX 16x16 10 (Max.) - - @20 - 0255 -
NUCPAL-10EX 16x16 10 (Max.) - - @20 - 2255 - D
* This table is approved by machine manufacturers.
* Manufacturers are in no particular order.
M List of Instruments and Applicable Small Tools and Toolholders E
Models of Major Machine Tool Manufacturers _
Applicable
) Toolholder  Total Length of Attached Toolholder Toolholders
Manufacturer Model (Automatic Lath :
anufacturel odel (Automatic Lathe) Size (MAX) F
A12,A16,B12,L12,M416,RLOT,RL21 10x10 ...1010F-
K12,K16 12x12 100 . 1212F--
RLO2 16x16 ...1616H-- G
- . ABAW122E,5155,5§1?§12,C1G,M212,M216 10x10 10100
Citizen Machinery sl 120
A20,A20VI1,B20,BL20,BL25,K12E K16E .
120X L 220 12x12 .. 12120%- H
116,.20,L20E 12x12 L 12120%-+
130
C32,1.25,1.32,M20,M,20,M,32
M420,M,32,M,32 16x16 ...1616JX J
RNC-10,RNC-16,SA-16R,SE-12B/16B -
SH12/16 10x10 120 ... 1010JX-
SI-12,81-12C 10x10 130 ... 1010J%-+
SB-16A,SB-16C,SB-16D,SC20 12x12 130 . 12120%-+ K
) . SR20RII,SR2011,SV12,5V20 12x12 . 12120%-+
Star Micronics * 135
SV32,5V32J,3V32JIl 16x16 . 1616JX-+ M
ECAS-12 10x10 .. 1010J%-+
ECAS-20 12x12 150 L 12120%-+
N
SR25J,SR32J 16x16 . 1616JX-+
B0O7 10x10 ...1010F-
85
BO,BA,BC,BH20,BM,BU12,BU20
,BABC, ,BM, , 12x12 L 1212F-
) BS12,BS18,B520
Tsugami P
C004,C150,C180,C220 12x12 . 1212F-
100
BH38,B526,8532,BU26,BU38 16x16 ...1616H-- =
(e}
I
NN-10C,NN-10CS,NN-10SlI - =
NN-10SB5,NN-10SIl,NN-10T,NN-16S85 1010 -+ 10100% S
P2
Nomura DS NN-16Hll,NN-16UBS,NN-16UIILNN-16J 130 B
NN-20HIIl NN-20UII1,NN-20UB5,NN-20YB 12x12 12120
NN-25YB 16x16 L 16160X T

* Manufacturers are in no particular order.
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PARTS COMPATIBILITY OF LEVER LOCK TOOLHOLDERS

B Parts Compatibility of Lever Lock Toolholders

1) For better usability of lever lock toolholders, some levers, lock screws and shims are modified.

2) It is highly recommended to use only new parts. However, they are compatible with conventional
parts and can be used together with them.

3) It is possible to use new parts only with a toolholder which has been in use.

4) When purchasing replacements, order them stating the new numbers.

5) Some of the shims remain unmodified.

Spare Parts
Category FE{ aeg;é Toolholder Description Lever Lock Screw Shim
New No. Conventional New No. Conventional New No. Conventional
PCLN%. ---09 LL-1N LL-1 LS-1N LS-1 LC-32N LC-32
D9 =12 LL-2N LL-2 LS-2N LS-2 LC-42N LC-42
=-16 LL-5N LL-5 LS-4N LS-4 LC-53N LC-53
D13 PDJN®L =11 LL-1DN LL-1D LS-1N LS-1 LD-32N LD-32
T 15 LL-3N LL-3 LS-2N LS-2 LD-42
PSBN®L ----09 LL-1N LL-1 LS-1N LS-1 LS-32
=12 LL-2N LL-2 LS-2N LS-2 LS-42
PSKNAL =09 LL-1N LL-1 LS-1N LS-1 LS-32
=12 LL-2N LL-2 LS-2N LS-2 LS-42
i3 PSSNF®L ----09 LL-1N LL-1 LS-1N LS-1 LS-32
=12 LL-2N LL-2 LS-2N LS-2 LS-42
§ PSDNN =09 LL-1N LL-1 LS-1N LS-1 LS-32
e =12 LL-2N LL-2 LS-2N LS-2 LS-42
§ PTGN®L 1212F-11 LL-0O3N LL-03 LS-03N LS-03 -
‘_g =11 LL-03TN LL-03T LS-03SN LS-038S -
% =16 LL-1N LL-1 LS-1N LS-1 LT-32N LT-32
. eem22 LL-2N LL-2 LS-2N LS-2 LT-42N LT-42
pi7 PTFN®L 1212F-11 LL-03N LL-03 LS-03N LS-03 -
=11 LL-03TN LL-03T LS-03SN LS-03S -
=16 LL-1N LL-1 LS-1N LS-1 LT-32N LT-32
ee-22 LL-2N LL-2 LS-2N LS-2 LT-42N LT-42
PRGCHL =12
LL-1CN LL-1C LS-1N LS-1 LR-12C
D25 PRXC™ ee12
T PRGN -+--09 LL-1N LL-1 LS-1N LS-1 LR-80
=12 LL-2N LL-2 LS-2N LS-2 LR-81
D27 PWLN®L =06 LL-1N LL-1 LS-1N LS-1 LW-32N LW-32
T =08 LL-2N LL-2 LS-2N LS-2 LW-42N LW-42
116M- PCLN% 09-20 LL-03SN LL-03S LS-03SN L.S-03S -
[120Q- 09-27
F92 LL-1N LL-1 LS-1SN LS-18 LC-32N LC-32
[125R- 09-32
PCLN®L 12-- LL-2N LL-2 LS-2N LS-2 LC-42N%L LC-42%L
Fo93 PDUNRL 11-- LL-1DN LL-1D LS-1SN LS-18 LD-32N LD-32
§ PTUN® 11-- LL-03TN LL-03T LS-03SN LS-038S -
g Fo9 S25R- PTUN 16-30 LL-O3SN LL-03S LS-03SN LS-03S -
@ Ss2s- 16-40 LL-1N LL-1 LS-1N LS-1 LT-32N LT-32
S40T- 16-50
J16M- PWLN®L 06-20 LL-03SN LL-03S LS-03SN LS-038S -
F100 J20Q- 06-27 LL-1N LL-1 LS-1SN LS-18
“osR. 06.32 LW-32N LW-32
F102 PWLN®L 08--- LL-2N LL-2 LS-2N LS-2 LW-42N%L LW-42%L
T63H- PCLN% -DX12
_ N15 To3H- BONNN 12 LL-2N LL-2 LS-2N LS-2 LC-42N LC-42
%, T63H- PDJN®L -DX15
£ LL-3N LL-3 LS-2N LS-2 LD-42
% N16 T63H- PDNNN -15
= T T63H- PTGN®L -DX16 LL-1N LL-1 LS-1N LS-1 LT-32N LT-32
N17 T63H- PWLN®L -DX08 LL-2N LL-2 LS-2N LS-2 LW-42N LW-42
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