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(kg Tool Solukims

TurnLine TTF Series

Inserts Identification System

TTF 12 R050 —S— 16 R

l l

Insert
Size

Insert
Type

Inserts for Parting

L:

Left-hand NB : Without Chipbreaker

TTF Series Inserts for Parting-off

Edge Width
Insert Hand Name of Chipbreaker Lead Angle Hand of Lead Angle
R : Righthand S 'S Chipbreaker (PSIRR) R: Right-hand

Toolholder

Right-hand

Toolholder Left-hand

Insert

Right-hand

Insert Left-hand

Lead Angle

Right-hand

Lead Angle Right-hand

PSIRR

>Pj

PSIRR

ﬂ<

Model IC(mm) | T(mm) | d(mm)
TTF12%* 8.7 3 5 @ Good recommendation
TTF16%* 9.5 4 5 Grade | TG1225
Material Steel o
Recommended Stainless .
Cast Iron o
Order No. Dimensions (mm)
Insert Toolholders
Right hand Left hand w a Dmax r
TTF12R050-S TTF12L050-S 0.5 0 5 0.05
TTF12R070-S TTF12L070-S 0.7 0 8 0.05
TTF12R100-S TTF12L100-S 1.0 0 12 0.08
TTF12R150-S TTF12L150-S 1.5 0 12 0.08
“ TTF12R200-S TTF12L200-S 2.0 0 12 0.08 | KTKFR/L1010K-12
TTF12R050-S-16R TTF12L050-S-16R 0.5 16 5 0.05 | KTKFR/L1212K-12
TTF12R070-S-16R TTF12L070-S-16R 0.7 16 8 0.05 | KTKFR/L1212M-12
TTF12R100-S-16R TTF12L100-S-16R 1.0 16 12 0.08 | KTKFR/L1616M-12
TTF12R150-S-16R TTF12L150-S-16R 15 16 12 0.08 | KTKFR/L2020M-12
TTF12R200-S-16R TTF12L200-S-16R 2.0 16 12 0.08 | KTKFR/L2525M-12
TTF12R050-NB TTF12L050-NB 0.5 0 5 0.05
TTF12R070-NB TTF12L070-NB 0.7 0 8 0.05
TTF12R100-NB TTF12L100-NB 1.0 0 12 0.08
TTF12R150-NB TTF12L150-NB 15 0 12 0.08
“ TTF12R200-NB TTF12L200-NB 2.0 0 12 0.08
TTF12R050-NB-20R TTF12L050-NB-20R 0.5 20 5 0.05
TTF12R070-NB-20R TTF12L070-NB-20R 0.7 20 8 0.05
TTF12R100-NB-20R TFK12L100-NB-20R 1.0 20 12 0.08
TTF12R150-NB-20R TTF12L150-NB-20R 15 20 12 0.08
TTF12R200-NB-20R TTF12L200-NB-20R 2.0 20 12 0.08
TTF16R100-S TTF16L100-S 1.0 0 16 0.08
TTF16R150-S TTF16L150-S 15 0 16 0.10 | KTKFR/L1010K-16
TTF16R200-S TTF16L200-S 2.0 0 16 0.10 | KTKFR/L1212K-16
TTF16R250-S TTF16L250-S 25 0 16 0.10 | KTKFR/L1212M-16
TTF16R300-S TTF16L300-S 3.0 0 16 0.15 | KTKFR/L1616M-16
“ TTF16R100-S-16R TTF16L100-S-16R 1.0 16 16 0.08 | KTKFR/L2020M-16
TTF16R150-S-16R TTF16L150-S-16R 15 16 16 0.10 | KTKFR/L2525M-16
TTF16R200-S-16R TTF16L200-S-16R 2.0 16 16 0.10
TTF16R250-S-16R TTF16L250-S-16R 25 16 16 0.10
TTF16R300-S-16R TTF16L300-S-16R 3.0 16 16 0.15

Right-hand Insert for Right-hand Toolholder
Left-hand Insert for Left-hand Toolholder
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TurnLine TTF Series

(kg Tool Solukims Parting
Model IC(mm) | T(mm) | d(mm) @ Good recommendation
TTFA 280k 8.7 3 5 Grade | TG1225
TTF 165+ 95 4 5 Material Steel o
Recommended Stainless .
Cast Iron o
nsert Order No. Dimensions (mm) Toolholders
Right hand Left hand W a Dmax r
TTF16R100-NB TTF16L100-NB 1.0 0 16 0.08
TTF16R150-NB TTF16L150-NB 15 0 16 0.10
TTF16R200-NB TTF16L200-NB 2.0 0 16 0.10 | KTKFR/L1010K-16
TTF16R250-NB TTF16L250-NB 25 0 16 0.10 | KTKFR/L1212K-16
“ TTF16R300-NB TTF16L300-NB 3.0 0 16 0.15 | KTKFR/L1212M-16
TTF16R100-NB-20R TTF16L100-NB-20R 1.0 20 16 0.08 | KTKFR/L1616M-16
TTF16R150-NB-20R TTF16L150-NB-20R 15 20 16 0.10 | KTKFR/L2020M-16
TTF16R200-NB-20R TTF16L200-NB-20R 2.0 20 16 0.10 | KTKFR/L2525M-16
TTF16R250-NB-20R TTF16L250-NB-20R 25 20 16 0.10
TTF16R300-NB-20R TTF16L300-NB-20R 3.0 20 16 0.15

Right-hand Insert for Right-hand Toolholder
Left-hand Insert for Left-hand Toolholder

TTF Series Toolholders for Parting-off Dmax
o |
| L"‘ J—- ['°|
i
Dimensions (mm) (e
Order No. Insert h b H F L | Dmax | L1 Screw feEdisy
KTKFR1010K-12 10 10 10 10 125 15
KTKFR1212K-12 12 12 12 12
KTKFR1212M-12 S—— 12 12 12 12 12 L6OMA10 15
KTKFR1616M-12 16 16 16 16 150 —
KTKFR2020M-12 20 20 20 20
KTKFR2525M-12 25 25 25 25
KTKFR1010K-16 10 10 10 10 125 20
KTKFR1212K-16 12 12 12 12
KTKFR1212M~16 TTF16Rs 12 12 12 12 16 L60M410 T15
KTKFR1616M-16 16 16 16 16 150 —
KTKFR2020M-16 20 20 20 20
KTKFR2525M-16 25 25 25 25
KTKFL1010K-12 10 10 10 10 125 15
KTKFL1212K-12 12 12 12 12
KTKFL1212M~12 TTF12Lsk 12 12 12 12 12 L60M410 T15
KTKFL1616M-12 16 16 16 16 150 —
KTKFL2020M-12 20 20 20 20
KTKFL2525M-12 25 25 25 25
KTKFL1010K-16 10 10 10 10 125 20
KTKFL1212K-16 12 12 12 12
KTKFL1212M-16 S— 12 12 12 12 18 L6OMA10 15
KTKFL1616M-16 16 16 16 16 150 —
KTKFL2020M-16 20 20 20 20
KTKFL2525M-16 25 25 25 25
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I HI_“H TurnLine TTF Series

(ubbiy oo Sulibims Standard Cutting Conditions

TTF Series Standard Cutting Conditions

TTF12 TTF16
Edge Width (mm) Edge Width (mm)
ISO | Workpiece Material |Vc(m/min)
0.5 0.7 1.0 15 20 1.0 15 ‘ 20 25 3.0
f(mm/min) f(mm/min)
Carbon Steel 70-150 |0.01-0.02| 0.01-0.03 | 0.01-0.04 | 0.01-0.04 | 0.01-0.04 | 0.01-0.06 | 0.02-0.07 | 0.02-0.07 | 0.02-0.07 | 0.02-0.08
Alloy Steel 70-150 |0.01-0.02 | 0.01-0.03 | 0.01-0.04 | 0.01-0.04 | 0.01-0.04 | 0.01-0.06 | 0.02-0.07 | 0.02-0.07 | 0.02-0.07 | 0.02-0.08
Stainless Steel 60-120 | 0.01-0.02 | 0.01-0.02 | 0.01-0.02 | 0.01-0.02 | 0.01-0.02 | 0.01-0.03 | 0.01-0.04 | 0.01-0.04 | 0.01-0.04 | 0.01-0.05
Cast Iron 50-100 | 0.01-0.03 | 0.01-0.04 | 0.010.05 | 0.01-0.05 | 0.01-0.05 | 0.01-0.07 | 0.02-0.08 | 0.02-0.08 | 0.02-0.08 | 0.02-0.08
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I HI_“H TurnLine TTS Series

bty T e b Grooving & Parting-off
TTS27 Series for Inserts

@ Good recommendation
Grade TG1230
Material Steel o

Recommended Stainless .

Cast Iron o
Dimensions (mm)

Insert Order No. Dmax Toolholder
W r | Tmax

T<3.0| T<3.5| T<4.0| T<4.5| T<5.0| T<5.5| T<5.7| T<6.0| T<6.2| T<6.4
TTS27-1.00-0.10 | 1.0 | 0.1 | 3.5 oo 600 - - - - - - - -
TTS27-1.50-0.20 | 15 | 0.2 | 5.7 o 600 | 280 | 180 | 130 50 35 - - -
TTS27-2.00-0.20 | 20 | 0.2 | 6.4 oo 600 | 280 | 180 | 130 | 105 85 60 50 30 TQHR..-27
TTS27-2.50-0.20 | 25 | 0.2 | 5.7 o 600 | 280 | 180 | 130 50 35 - - -
TTS27-3.00-0.20 | 3.0 | 0.2 | 6.4 oo 600 | 280 | 180 | 135 | 105 95 85 78 55

TTS27 Series for Toolholders

L2

h4

| ;Lgi a

+
L1
Dimensions (mm)
Order No. Insert Insert Torx Key
h b w f i 12 h4 Screw
TQHR10-27 10 10 05<W<53 8.5 120 24 9
TQHR12-27 12 12 05<W<53 | 105 120 24 8
TQHR16-27 TTS27-** 16 16 05<W<53 145 120 24 6 BFTX5012 TRX20
TQHR20-27 20 20 05<W<53 18.5 120 24 2
TQHR25-27 25 25 05<W<53 23.5 135 - -

TTS27 Series Standard Cutting Conditions

ISO Workpiece Material Vc(m/min
<0.25%C 110-200
Non-Alloy steel 0.25%C- 0.55%C 70-180
= 0.55%C 60-180
Low Alloy Steel 80-180
High Alloy Steel 60-140
Martensitic Stainless Steel 120-180
Austenitic Stainless Steel 70-140
Grey Cast Iron 70-180
Ductile Cast Iron 60-130
Cast Aluminum Alloy 200-400
Aluminum Alloy 300-700
Copper Alloy 80-300
Heat-resistance Alloy 10-50
Titanium Alloy 25-60
45-50 HRC 40-50
Hardened Alloy 51-55 HRC 3050
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(I HI_“H Miniature Tool

Cuttg T e Solid Boring Bar

MT SERIES
Solid Boring Bar for Boring

NC1603-100-2N

NC. . 04-100-2N
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(I HI_“H Miniature Tool

lutg Tl el Solid Boring Bar

MT SERIES
Solid Boring Bar for Boring

__[Dmin

- @IEEH

R R R NC..06-100-2N

NC..07-100-2N

NC. . 08-100-2N

NC2010-100-2N

NC1603-100-2N

NC. . 04-100-2N

NC. . 05-100-2N

NC..06-100-2N

MTL7RO. 2L30 NC. . 07-100-2N
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— uu Miniature Tool
lutg Tl el Solid Boring Bar

MTR SERIES
Solid Boring Bar for Boring (Internal Coolant)

Dmin

;e
|
\

a—

.
|

Details of edge

B B A— NC. . 04-100-2N

B B! B B AS— NC..05-100-2N

MTRG6RO0. 2L22-N NC. . 06-100-2N

MPR SERIES
Solid Boring Bar for Profiling

NC. . 04-100-2N

NC..05-100-2N

NC. . 06-100-2N
MPR6RO. 2L.30 6 65 30 0.20 1.4 2.8 6.1
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(I HI_“H Miniature Tool

lutg Tl el Solid Boring Bar

MG SERIES
Solid Boring Bar for Internal Grooving

___|Dmin

Details of edge

L)
=

NC1603-100-2N

_ WeRtOs | 10 | 10 | 4 | 0 | 15 | 17 | 41

NC. . 04-100-2N

NC. . 05-100-2N

NC. . 06-100-2N
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(I HI_“H Miniature Tool

lutg Tl el Solid Boring Bar

MG SERIES
Solid Boring Bar for Internal Grooving

Dmin

L L ]

L1
Cim——C

Details of edge

[ gt

—‘ NC. . 07-100-2N

NC. . 08-100-2N

NC1603-100-2N

NC. . 05-100-2N =

3

NC. . 06-100-2N %

o

MGL7B2. 0L30 2.0 2.5 7 65 30 2.8 NC..07-100-2N e
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Miniature Tool

(I HI_“H Miniature Tool

lutg Tl el Solid Boring Bar

MGR SERIES
Solid Boring Bar for Internal Grooving (Internal Coolant)

|
- @l

o L —

Ft @ D
LB Cu, !

Details of edge

- | | NC..04-100-2N

NC..05-100-2N

MKR SERIES
Solid Boring Bar for Profiling

Dmin

NC. . 04-100-2N
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(I-HI-HH Miniature Tool

lutg Tl el Solid Boring Bar

MKR SERIES
Solid Boring Bar for Profiling

___|[Dmin

i \/Qj

QFID

Details of edge

..05-100-2N

NC..06-100-2N

MFR SERIES
Solid Boring Bar for Face Grooving

Details of edge

MFR5B2. 0L22

NC. . 04-100-2N

NC..05-100-2N
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(I HI_“H Miniature Tool

lutg Tl el Solid Boring Bar

MFR SERIES
Solid Boring Bar for Face Grooving

NC. . 06-100-2N

MFL SERIES
Solid Boring Bar for Face Grooving

___|Dmin

Details of edge

NC. . 04-100-2N

NC. . 05-100-2N

NC. . 06-100-2N
MFL6B3. 0L30

103



(I HI_“H Miniature Tool

lutg Tl el Solid Boring Bar

MI SERIES
Solid Boring Bar for Threading

L1
Details of edge

NC1603-100-2N
NC.. 05-100-2N
Sz | o [ |z | oo zew | 25 51
NC. . 06-100-2N
NC. . 08-100-2N
NC. . 04-100-2N
NC. . 06-100-2N
NC. . 04-100-2N
NC. . 05-100-2N =
NC. . 06-100-2N %
NC. . 04-100-2N 0
NC.. 06-100-2N
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Miniature Tool

»

- uu Miniature Tool
[uttiny Tool Selukims

Solid Boring Bar

MIR SERIES
Solid Boring Bar for Threading (Internal Coolant)

___|Dmin

)

) N
&/ 5

Details of edge

NC. . 04-100-2N

NC..05-100-2N

— L NC..06-100-2N

Sleeve for Coolant Supply

NG1605 100 2N wr2s
Nots 00N | s | o | 16 157 | wip

NC2005-100-2N wr2s
NC2007-100-2N wrso
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(utbing T el stins Solid Boring Bar

Standard Cutting Conditions of Boring

<0.25%C 50-120 0.05
Non-Alloy steel 0. 25%C~- 0. 55%C 40-100 0.04
=0. 55%C 30-80 0.03
Low Alloy Steel 30-70 0.04
High Alloy Steel 25-50 0.03
Martensitic Stainless Steel 40-100 0.04
Austenitic Stainless Steel 40-90 0.04
Grey Cast Iron 40-70 0.02
Ductile Cast Iron 50-80 0.02
Cast Aluminum Alloy 100-300 0.03
Aluminum Alloy 60-150 0.03
Copper Alloy 100-150 0.03
Heat-resistance Alloy 10-45 0.02
Titanium Alloy 40-60 0.02
Hardened Alloy 45-50 HRC 20-40 0.01
51-55 HRC 20-35 0.01
Standard Cutting Conditions of Grooving
<0. 25%C 50-120 0.03
Non-Alloy steel 0. 25%C- 0.55%C 40-100 0.02
=0. 55%C 30-80 0.01
Low Alloy Steel 30-70 0.02
High Alloy Steel 25-50 0.01
Martensitic Stainless Steel 40-100 0.01
Austenitic Stainless Steel 40-90 0.01
Grey Cast Iron 40-70 0.02
Ductile Cast Iron 50-80 0.01
Cast Aluminum Alloy 100-300 0.03
Aluminum Alloy 60-150 0.03
Copper Alloy 100-150 0.03 =
Heat-resistance Alloy 10-45 0.01 =)
Titanium Alloy 40-60 0.01 =
Hardened Alloy 45-50 HRC 20-40 0.01 z
51-55 HRC 20-35 0.01 8_
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I- uu Miniature Tool

(utbing T el stins Solid Boring Bar

Standard Cutting Conditions of Threading

<0. 25%C 50-120
Non-Alloy steel 0. 25%C- 0.55%C 40-100
=0. 55%C 30-80
Low Alloy Steel 30-70
High Alloy Steel 25-50
Martensitic Stainless Steel 40-100
Austenitic Stainless Steel 40-90
Grey Cast Iron 40-70
Ductile Cast Iron 50-80
Cast Aluminum Alloy 100-300
Aluminum Alloy 60-150
Copper Alloy 100-150
Heat-resistance Alloy 10-45
Titanium Alloy 40-60
45-50 HRC 20-40
Hardened Alloy 5155 HRC 2035
Standard Cutting Conditions of Face Grooving
<0. 25%C
Non-Alloy steel 0. 25%C- 0. 55%C
=0. 55%C 40-140 0.01-0.05
Low Alloy Steel
High Alloy Steel
Martensitic Stainless Steel
Austenitic Stainless Steel 40140 0.01°0.05
Grey Cast Iron
Ductile Cast Iron 30-130 0.0170.05
Cast Aluminum Alloy
Aluminum Alloy 90-120 0.01-0.05
Copper Alloy
H.eat_fre5|stance Alloy 30-100 0.01-0.05
Titanium Alloy
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(I HI_“H Miniature Tool

CuttinyTon Sl it Modular Small Hole Cutter

Modular Small Hole Cutter for Inserts

"~ oemmoror w4 e 43 w70 |
C eoerwrme w20 7o 52 om 6o |
~ eowmmorme | 2w 20 7o 52 om 6o |
~eowosaimo o 20 e 60 om0 |
~eoommozmo | w20 e w0 om0 |

woemawo  ow | 20 s5 60 om | 00
~wosmomn  ow | 50 s 10 om | o
Cesoroswu s w0 ps 0 0w | w0
Cwoomoswn 2% | 0 ps 0 om | o
~wmormswn 2w | ss o s om0
~wmermswn  aw | ss o s om0

=
=
)
=t
c
=
o
g
=

MB-09GR300-6. 5D17
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(I -HI_HH Miniature Tool

Cubbiy oo Solims Modular Small Hole Cutter

MG SERIES

Modular Small Hole Cutter for Toolholders

MG-H16-30-09R 16 9 30 120 15.0 MB-09. . WC15 CSTB40 2

Standard Cutting Conditions

<0.25%C 40-180 0. 30-0.50

Non-Alloy steel 0.25%C- 0.55%C 40-170 0.30-0. 50

= 0. 55%C 40-160 0.25-0. 35

Low Alloy Steel 40-190 0.25-0.45

High Alloy Steel 40-115 0.18-0. 30

Martensitic Stainless Steel 40-100 0.20-0. 35

Austenitic Stainless Steel 40-90 0.15-0. 35

s Grey Cast Iron 40-70 0.20-0.35
= Ductile Cast Iron 50-80 0.15-0. 30
< Cast Aluminum Alloy 100-300 0.50-1.00
© Aluminum Alloy 60-150 0.50-0. 90
§ Copper Alloy 100-150 0.50-0.90
Heat-resistance Alloy 10-45 0.10-0.20

Titanium Alloy 40-60 0.10-0. 20
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I HL“H Techincal Information

(kg Tool Solukims
Basic size
ST Tolerance zone class of hole (um)
> | < |B10/C9(C10/D8 | D9 D10|E7 | E8| E9 | F6 |F7 | F8 |G6|G7 |H6 | H7 |H8 | H9 H10[JS6|JS7|K6 | K7 |M6| M7 | N6 N7 |P6 |P7 |R7 | S7|T7|U7 | X7
#180) 485 +100| 434 | #45 | 460 24 | 428439 4121 +16 | 420 | 48 | 412 46 | +10 | +14 425 | 40| | 10| 0| 22| 4| 4|6 |6 |01 18 | 20
3 t 1 -
+140| 460 | +60 | +20 | +20 | 420 | +14 | +14| +14 | 46 | +6 [+6 | +2 [+2 | 0 | 0 | 0 | 0 | 0 6| 10| 8 | 12|10 | 14|12 | 16 | -20 | -24 28| 30
s | 11100 #118|+48 | 460 | 478432 | 438 450 418 | 4221 428|412 416 | 48 | +12 |18 | 430 448 | , 2[4 4]0 |5|4|9]|8[1|15 19| 24
| -
+140| +70 | +70 | +30 | +30 | +30 | +20 | +20| +20 [ +10 | +10 [+10| +4 [ +4 | 0 [ 0 | 0 | 0 | 0 6| -9 | 9 |-12]13|-16]-17 |-20 | -23 | 27 31| 36
+208|+116|+138| +62 | +76 | 498 | +40 | +47 | +61 | +22 | +28 | +35 | +14 | +20 | +9 | +15 | +22 | +86 | +58 sl |2 B30 T[4 2] 93] 2|8
6 | 10 5] :
+150| +80 | +80 | +40 | +40 | +40 | +25 | +25| +25 [ +13 | +13 [ +13 | +5 | +5 | 0 | 0 | 0 0 70| 12| 15| 46 | 19 | 21 | -24 | -28 | 32 37| 43
33
100} 14 14990]+138|+165| +77 | 493 |+120] +50 | +59 | +75 | +27 | +34 | +43 | +17 | +24 | +11 | +18 | +27 | +43 | 470 goslag 2] 8] 4| 0| 9| 5|86 2| - |26 5
14 | 15 |¥150] 495 | 495 [ +50 | +50 | 450 | 432 | +32| +32| +16 | +16 | +16 | 46 |46 | 0 | 0 | 0 | 0 | O 9 | 42|15 18| -20| 23|26 |-29 | 34 | -39 | - |44 |-38
56
18 | 24 |33 ] 48
#4162/ 104|498 [+174149) 461 | 43| 462 433 | #1453 | 420 428 | 413 421 433 462 484 | | | 42| 46| 4| 0| A1) T |18 |14 | 20|27 54| 67
6.5t
s | 3 [+160[+110|+110| +65 | +65 | 465 | +40 | +40 | +40 [+20 |+20 [420| +7 | +7 | 0 [ 0 |0 | 0 | 0 A1 | 5|47 | 21 | 24 | 28| -31 | 35 | 41 | 48 | 33 | 40 | 56
54| 61|77
w0 | 4o [70[r1E2220 -39 | 51
+170/+120| 120141194142 +180| +75 | 489 |+112| +41 | 450 | 464 | +25 | 434 | +16 425 430 462 [+100| Lo | 4o [ 43 | #7 [ 4 | 0 |-12| 8 |21 |17 |25 | -34 | -84 | 76
40 | 50 |T280[+192/%230] 180 | 480 | +80 | +50 | +50 | +50 | +25 [+25 | +25| +9 | +9 | 0 | 0 | 0 | 0 | 0 A3 | 18| 20| -25 | -28 | -33 | 37 | -42 | -50 | -5 | 45 | B!
+180|+130[+130 70| -86
50 | 65 [310]1214[1260 30 | 42| 55| 76
100 +140]140] 148 {174/ 220) 490 | +1061+134| 449 460 | 76 | 429 +40 | +19 430 46 | 474 4120| | | #4 | 49| 5| 0| 14| 9 |26 |21 | 60| 72| 85 |-106
95|t
65 | o [*320[¥224[+2701+100|+100|+100| +60 | +60| +60 | +30 |+30 | +30 [+10|+10| 0 | 0 | 0 | 0 | O 5 | 21| 24| 30| 33 | -39 | -45 | 51 | -32 | 48 | 64 | -91
4200|+150[+150 62 | 78 | 94 |-121
80 | 100 |+380[+257[+310 -38 | -58 | -78 |-111
+220(+170(+170(+174[+207 [+260|+107 | +126|+159| +58 | +71 | +90 | +34 | +47 | +22 | +35 | +54 | +87 |+140 it a7 +4 1 +100 6 | 0 | -16|-10|-30 |-24 | -73 | -93 | -113|-146
+ +
1001l 1420 +380|+267|+320|+120(+120 |+120| +72 | +72 | +72 | +36 | +36 [+36 | +12|+12| 0 | 0 [ 0 | O | O 18 | -25 | -28 | 35| -38 | 45 | -52 | -59 | -41 | -66 | -91 |-131
+240|+180/+180 76 |-101|-126| 166
+420(+300]+360 48 | 77 | -107
1201 140,960/ +200[+200 88 |-117|-147
o | 1ep [F0[3101570 +208[¢245 1305/ 125/ +148 +185| 468 | 463 +106) +39 | #54 425 40 463 [+100\+160] | | |4 |412] 8 | 0 | 20|12 |36 28 [ gy | g5 | 119
+280|+210[+210|+145|+145|+145| +85 | +85| +85 | +43 | +43 [+43 |+14 |+14| 0 | 0 | 0 | 0 | 0 21| 28|33 | 40| 45| -52 | -61 | -68 | 90 |-125)-159
g |"470] 43304390 53 | 93 |-131
160 | 180 | a40l4030|4230 93 | 133/ 71
+525(+355|+425 60 |-105
180 1200 | 40| 4240 +240 106 -151
665 1375[ 45 *242[ 1285 1355/ 1146 +1721+216) 470 | 496 | +122| 444 461 | 429  +46 | 472 [+115|4185| | |45 | 413] 8| 0 | 22|44 |41 |33 | 63 [113
200 | 225 145 &
+380|+260|+260|+170|+170 |+170|+100| +100|+100| +50 | +50 | +50 | +15 [+15| 0 | 0 | 0 | 0 | 0 24 | -33 | -37 | 46 | 51| -60 | -70 | -79 |-109]-159
+605(+395|+465 67 | 123
225 1250 10| +280[ 4280 113169
250 | 250 | 6%0[#430+510 74
+480]1300|300] 2711320/ 4001 +162| 191240 +68 108/ +137| #4969 | 432 462 481 |+1304210| | | 5 |+16| 9| 0|25 -14 |47 | 36 -126
+16 |+ 1 -
280 | 315 | 759]+460]#540 4190 +190|+190[+110 | +110|+110| 456 | +56 | +56 | +17 | +17 | 0 [ 0 | 0 | 0 | 0 27| 36| 41| 52| 57 | 66| -79 | -88 | 78
+540|+330/+330 130
315 | 355 | 630900 +50 -87
46003601360/ 299 350 1401182 1214|265 498 [ +19)+151| 454 475 436 457|489 414014230 | |47 | #17| 0| 0|26 16| 51 |4 144
+18 | 4 — -
155 | ano |910]5401+630/4210/+210|+210] 125 +125) +125) +62 | +62 | +62 | +18 +18| 0 [0 | 0 [ 0 | 0 29 | 40| 46 | 57 | 62 | -73 | -87 | -98 | 93
+680|+400|+400 150
+1010+595|+690 4103
400 | 450 | 760 4a40|+440|+327|+385 |+480 | +198 |+232] +290| +108/+131| +165| +60 | +83 | +40 | +63 | +97 |+155|+250 +8 | +18] 40| 0 | 27|17 | 55 | 45 | 166
120 | £31 ik
450 | s [F1090 #6351 +7301+23014230| +230 4135 +135|+136| +68 | 468 | +68 | +20|+20| 0 | 0 | 0 | 0 | 0 32| 45| 50 | 63 | 67 | -80 | -95 |-108|-109
+840| +480|+480 72

In every stey given in the table, the value on the upper side shows the upper deviation and the value on the lower side, the lower deviation.
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H Techincal Information

(kg Tool Solukims
Basic size|
step (mm) Tolerance zone class of shaft (um)
> | < |b9|c9|d8|d9|e7|e8|e9|f6 |7 |f8 |g5|g6|h5|h6|h7|h8|h9 |js5|js6|js7|Kk5 k6 |m5|m6|n6|p6|r6|s6|t6 |ub|x6
, 140 | 60 | -20 |20 |14 |14 |14 |6 |6 |6 |2 |2 |0 [0 [0 [0 |0 N T + | 46 | +6 | +8 | +10| +12 | +16 | +20 +24 | +26
1. p2 +
165 | 85 | -34 |45 |24 |28 |-39 |12 |16 |20 | -6 | -8 | 4 | 6 | -10] -14 | -25 0 |0 [+2 [+2 | +4 | +6 | +10|+14 +18 | +20
140 | 70 | -30 |30 [20 |20 |-20 |-10 |10 |10 |4 |4 [0 |0 [0 [0 |0 6 | 49 |49 | +12| +16| +20 | +23 | 27 +31 | 436
3| 6 125 |4 | 6
170 100 | -48 | 60 |-32 |-38 |-50 |-18 | -22 | -28 2[5 (8 | 12| -18-30 | H | +4 |44 | 48 | +12 | +15 | +19 +23 | +28
-150 | -80 | -40 |40 |-25 |25 |25 |13 |13 {13 |5 | -5 |0 |0 0 [0 |0 +7 | +10| +12 | +15 | +19| +24 | +28 | +32 +37 | +43
6 10 13 45| 7
186 |16 | -62 |76 |40 |47 |-61 |-22 |28 |35 | 11 | 14| -6 | 9 | -15] -22|-36 H| #1146 | 46 | +10| +15 | +19 | +23 +28 | +34
10 | 14 +51
10| 96 | 50 |50 |32 |32 |82 (6|16 |16 |6 |6 |0 |0 |0 |0 |0 | | ] | 49| 412 +15| #1423 420 434 | 430 +44 | +40
1 | 15 |193|-138| 77|93 |60 |69 |75 |27 | -34 | 43 | 14| 7| B | M| 18| 27 | 43 H | #4747 | +12] +18 | 423 | +28 +33 | +56
+45
| +54 | +67
160 110 65 | 65 | 40 |40 |40 |20 | 20 |20 |7 |7 0|0 |00 0| e S H7 | 421|428 | 435 | 4T | 44 41 | 454
4.0 | 6. t
212|162 | -98 |17 |61 |-73 |-92 | -33 | -41 | 53 | -16 | 20 | -9 | 13| -21| -33 | -52 42| 42 |48 | 48 | +15| +22 | +23 | +35 | +54 | 461 | +77
2% |30
+41 | +48 | +64
20 | 40 |12 +64 | +76
232|182 | 80 | 80 |50 |50 |50 |25 |25 |25 |9 |9 |0 [0 |0 |0 |0 | | 0| | 13| +18] 420 | 425 | 433 | +42 | +50 | 460 | 448 | 460
40 | 50 | 7180|130 419| 142| 75 | 89 |-112| 41 | B0 | 64 | 20| -25 | -1 | -16 | -25| -39 | -62 w2 | 2 |49 | +9 | +17 | +26 | +34 | +43 | +70 | +86
242192 +54 | +70
50 | g5 | 119|140 +60 | +72 | +85 | +106
-264 | -214 | 100 | -100( -60 | -60 | -60 | 30 | -30 | -30 | -10| -10| 0 [0 | O |0 |0 o5 05| 115 +15] +21| 424 | +30 | +39 | +51 | 441 | +53 | 466 | +87
6.5 [£9.5 | £
-200 | -150 | 146 | -174| -90 | -106| -134| -49 | -60 | -76 | -23 | -20| -13| -19| 30| -46| -T4 #2 | 42 |11 | #11 | 420 | +32 | 462 | +78 | 494 | +121
65 | 80
-274 | -224 +43 | +59 | +75 | +102
80 | 100 [220|-170 +73 | 493 | +113 | +146
-307 | -257 | 120 | -120( -72 | -72 | -72 | 36 | -36 | -36 | -12| 12| 0 [0 [0 [0 |0 25t |17 +18| +25| +28 | +35 | +45 | +59 | +51 | +71 | 491 | +124
.0 | & +
100 | 120 | 240|180 174 -207| 107| 126 -159| 68 | 71 | -90 | -27 | 34| 5| -22| 36| 54| 67 +3 | 43 | +13 | +13 | +23 | +37 | +76 |+101|+126 | +166
-327 | -267 +54 | +79 | +104 | +144
-260 |-200 +88 | +117 | +147
1201 1401 560 | 300 +63 | +92 |+122
-145| -145| -85 | -85 | -85 | -43 | -43 | 43 | 14 [ -14[ 0 [0 | 0 | O |0 +21| +28| +33 | +40 | +52| +68
w0 | 160 |280[210 9 14125 120 +90 |+125| +159
-380 | -310 | .208 | -245| -125| -148| -185| -68 | -83 | -106| -32 | -39 | 18| -25| -40| -63| -100 +3 | +3 | +15 | +15 | 427 | +43 | +65 |+100+134
-310|-230 +93 [+133 | +171
1601 180 | 440|330 +68 |+108 | +146
-340 | -240 +106 | +151
180 200 | o | e +77 | 122
380 | 260 | -170 | -170| -100| -100| -100| 50 | -50 | 50 | -15| 15| 0 [0 | O [0 [0 +24| +33| +37 | +46 | +60 | +79
20| 225 | 300 | 20 10 | +145 23 +109|+159
-495 | 495 | .24 | -285| -146| -172| -215| -79 | 96 | -122| -35 | 44 | -20| 29| 46| 72| -115 4| +4 | +17 | #17| +31 | +50 | +80 |+130
-420 |-280 +113|+169
225 20| 535 | 395 +84 [+140
250 | 280 | 480|300 +126
610 | 430 | 190 | -190| -110| -110| -110| -56 | -56 | -56 | -17 | 47| 0 [0 | O | 0 |0 +27| +36| +43 | +52 | +66 | +88 | +94
+11.5)+16 | £26 —
-540 | -330 | 271 | -320| -162| -191| 240 -88 | -108| -137| -40 | 49 | -23| -32| -52| -81| -130 w4 | +4 | 420 | +20 | +34 | +56 |+130
280 | 315
-670 | -460 +98
415 | 355 | 500 360 +144
5| 355 240 | 500| 210| -210| -125| -125| -125| 62 | 62 [ -62 | 18| 18| 0 [0 | 0 [0 |0 +29| +40| +46 | +57 | +73 | +98 |+108
125 +18 | 28 1
-680 | -400 | 299 | -350| -182| -214| -265| -08 | -119| -151| -43 | -54 | -25| -36 | 57| -89 | -140 4| 44| 421 | 421 | 437 | +62 [+150
355 | 400
-820 | -540 +114
200 | 450 | 780|440 +166
-915 | 595 | -230 | -230| -135| -135| -135| 68 | -68 | 68 | -20 | 20| 0 [0 | 0 | 0 |0 +32| +45| +50 | +63 | +80 | +108|+126
135 £20 | 31 1
450 | 500 | 340|480 | 327 | -385) 198 232 290 108| -131) -165| 47 | 60| 27| 40| 63| 97| -155 +5 | +5 | +23 | +23 | +40 | +68 +172
-995 | -635 +132
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(kg Tool Solukims

H Techincal Information

Approximate Conversion Value for Brinel Hardness.

- HB HY Rockwell*3 kil - e HY Rockwell*3 L]
Brinell,10mm ball, Brinell,10mm ball,
Load 3000kg HRA | HRB | HRC | HRD Approx. | |Load 3000kg HRA | HRB | HRC | HRD Approx.
@ o = o | tensile » - o | tensile
& 8 £' | & | AScale, | BScale, | CScale, | DScale, | Z |strength| | & 8 £'| g | AScale,| BScale, | CScale, | DScale,| 3 | strength
2 3 @ | @ |Load 60kg,Load 100kg,Load 150kg,(Load 100kg| & | (MPa) 2 S 3 | @ |Load 60kg,Load 100kg,Load 150kg, Load 100kg, & | (MPa)
) g a @ | Brale Dlamgter Brale Brale 0 o 2| @ Brale | Diameter| Brale Brale 0
a =0 Diamond | 1/16in. | Diamond | Diamond a o8 Diamond | 1/16 in. | Diamond | Diamond
o o Steel ball o i Steel ball
o o
- - 1865 92.0 - 80 - - 269 269 284| 64.1 (104.0)| 27.6 45.9 | 40 91
- - 1787 91.5 - 79 - - - 262 262 |276| 63.6 | (103.0)| 26.6 45.0 | 39 89
255 255 [269| 63.0 | (102.0)| 25.4 44.2 | 38 86
- 17100 91.0 - 78 - - - 248 | 248 [261] 62.5 | (101.0)[ 24.2 43.2 | 37| 84
- - 1633 90.5 - 77 - - - 241 241 |253| 61.8 100.0 22.8 42.0 | 36 82
- - 1556/ 90.0 - 76 - - -
- - 1478 89.5 - 75 - - - 235 | 235 |247| 61.4 | 99.0 | 21.7 | 41.4 [35| 80
- - 1400 89.0 - 74 - - - 229 | 229 |241| 60.8 98.2 20.5 40.5 (34| 78
223 | 223 [234| - 97.3 | (18.8) - -
- - 1323 88.5 - 73 - - - 217 | 217 [228| - 96.4 | (17.5) - 33| 74
- - 1245/ 88.0 - 72 - - - 212 | 212 [222| - 95.5 | (16.0) - - 72
- - 1160] 87.0 - 71 - - -
- - 1076 86.5 - 70 - - - 207 | 207 218 - 94.6 | (15.2) - 32| 70
- - 1004/ 86.0 - 69 - - - 201 | 201 [212| - 93.8 | (13.8) - 31 69
- - 940| 85.6 - 68.0 76.9 197 - 197 | 197 [207| - 92.8 | (12.7) - 30| 67
- - 920| 85.3 - 67.5 76.5 | 96 - 192 192 [202 - 91.9 (11.5) - 29 65
- - 900| 85.0 - 67.0 76.1 95 - 187 187 (196 - 90.7 (10.0) - - 63
- | 767 |880| 84.7 - 66.4 | 75.7 |93 | -
- 757 860| 84.4 - 65.9 75.3 |92 - 183 183 [192 - 90.0 (9.0) - 28 63
179 179 (188 - 89.0 (8.0) - 27 61
- 745 840 84.1 - 65.3 74.8 | 9N - 174 174 1182 - 87.8 (6.4) - - 60
- 1733 820| 83.8 - 64.7 74.3 90| - 170 | 170 |178| - 86.8 (5.4) - 26| 58
- 722 800| 83 - 64.0 73.8 | 88 - 167 167 [175 - 86.0 (4. 4) - 57
- | 712 - - - - - - -
- |70 780| 83.0 - 63.3 73.3 |87 - 163 | 163 |[171] - 85.0 (3.3) - 25| 56
- 698 760| 82.6 - 62.5 72.6 | 86 - 156 156 {163 - 82.9 0.9 - 53
149 | 149 [156| - 80.8 - 23| 51
- | 684 |740| 82.2 - 61.8 72.1 | - - 143 | 143 |150| - 78.7 - 22| 50
- 682 737| 82.2 - 61.7 72.0 | 84 - 137 137 1143 - 76. 4 - 21 47
- 670 720| 81.8 - 61.0 71.5 | 83 -
- 656 700| 81.3 - 60.1 70.8 - - 131 131 {137 - 74.0 - - 46
- 653 697 81.2 - 60. 0 70.7 | 81 - 126 | 126 |132 - 72.0 - 20 44
121 121 {127 - 69.8 - 19 42
- 647 690 81.1 - 59.7 70.5 - - 116 116 122 - 67.6 - 18 41
- 638 680| 80.8 - 59.2 70.1 80 - 111 111 (117 - 65.7 - 17 39
- 630 670 80.6 - 58.8 69.8 - -
- 1627 667| 80.5 - 58.7 69.7 |79 -
- 601 640| 79.8 - 57.3 68.7 | 77 -
- | 578 615 79.1 - 56.0 67.7 |75 -
- 555 591| 78.4 - 54.7 66.7 | 73| 210
- 534 569| 77.8 - 53.5 65.8 | 71 202
- 514 547| 76.9 - 52.1 64.7 | 70 | 193
495 528| 76.3 51.0 63.8 | 68 | 186
- 477 508| 75.6 - 49. 6 62.7 | 66| 177
- | 461 491] 74.9 - 48.5 61.7 | 65| 170
- 444 472| 74.2 - 47.1 60.8 | 63| 162
429 | 429 455| 73.4 - 45.7 59.7 | 61| 154
415 | 415 440| 72.8 - 44.5 58.8 | 59 | 149
401 | 401 425| 72.0 - 43.1 57.8 | 58 | 142
388 | 388 410 71.4 - 41.8 56.8 | 56| 136
375 1375 396| 70.6 - 40.4 55.7 | 54| 129
363 | 363 383| 70.0 - 39.1 54.6 | 52| 124
352 | 352 372 69.3 (110.0)[ 37.9 53.8 | 51 120
341 | 341 360] 68.7 | (109.0)] 36.6 52.8 | 50| 115
331 | 331 350 68.1 (108.5) | 36.6 51.9 | 48| 112
321 | 321 339| 67.5 (108.0)| 34.3 51.0 | 47| 108
311 |31 328 66.9 | (107.5)] 33.1 50.0 [ 46| 105
302 | 302 319] 66.3 | (107.0)| 32.1 49.3 [ 45| 103
293 | 293 309| 65.7 | (106.0)| 30.9 48.3 | 43 99
285 | 285 301| 65.3 (105.5)| 29.9 47. 6 - 97
277 | 277 292| 64.6 | (104.5)| 28.8 46.7 | 4 94
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