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Overview of Activity

The sales of composite finishing machines equipped with an
automatic tool changer (ATC) have been increasing rapidly over the
past several years, and sales are expected to reach the same level as
that of NC lathes and machining centers.

Interfaces for the currently available turning mills rarely use a shank of
any common standard partially because of insufficient efforts by tool
vendors and tool holder vendors.

Under these circumstances, we propose an interface for turning mills
equipped with an ATC. Our concept for this interface is as follows:

Based on the above criteria, in January 2001 we started the
Committee for the Study of an Interface for turning mills, and we
have been carrying on this research since then.The new HSK standard
interface of Turing-mill machine, ICTM standard developed as the
result of our repeated tests with an experimental machine has been
designed as the two-face restraint type based on "ISO 12164-1:2001
HSK Standard Shank," which was announced as an ISO standard in
December 2001. It allows for the use of conventional products, and
has some dimensions of the drive key and key way modified so that
precision finishing can be performed. We have been proposing this
interface to each machine tool manufacturer.

Cooperation from machine tool manufacturers, such as in the
development and design of spindles, is essential to promoting the
committee's recommended HSK spindle to be used with finishing
machines. We cannot afford to immediately start stocking and selling
shanks of all sizes, but instead plan to start with the release of the HSK-A63.

In order to widespread this ICTM standard on turning-mill, we must
have machine maker, dealer, and end-users understanding.This
proposed plan contains information that will be helpful to you as you
consider the possibility of applying the HSK standard to your turning
mills tool holders, as it outlines the draft standards prepared by the
committee and the details of the recommended standards.

Concept

m Legal restrictions (patent rights) should be minimized so that all
manufacturers and vendors for machine tools, tools, and tool
holders can freely participate in the production and sales of
spindle units and holders for rotary tools and lathe tools.

W Barriers related to production technology should be minimal
compared to those which exist for the interface for tool holders
that are used with the currently available machining centers,
without a great increase in the cost. (The interface should not
require a large investment in equipment, should not result in
complicated machining, and should have established, clear
dimensional standards.)

m The interface should assure that each of the manufactures and
vendors for machines, tools, and tooling can promptly provide the
users with information on specifications, prices, delivery, etc., as
well as products.

| In every situation related to production and sales, competition
should prevail so as to benefit the users.

B The interface should allow for the use of such holders for rotary
tools as are currently in use with machining centers, etc.and which
are manufactured by many vendors.




Bir Table of contents
0Doooo(m) oDooo@)
HSK 0
Overview P1

Standard

ICTIM

STANDARD
0oooooo(m)

YUKIWA SEIKO INC.

SHOWA TOOL
CO.,LTD.

0ooo@)

Dooo@)

MITSUBISHI MATERIAL
CORPORATION

FUJISEIKO LIMITED

KURODA PRECISION
INDUSTRIES LTD.

0Doooo(@)

ooooooo@)

0ooo(o)

O
S
<><><><><><>
<><>%<><>0
S

HITACHI TOOL ENGINEERING,LTD.

TOSHIBA TUNGALOQY CO.,LTD.

KYORITSU SEIKI
CORPORATION

D0D000MODO0M 0000 Estimatedsales of fnishing
Oo0ooboOoOoOommooao an ATCin Japan
5000
ooo
Sales forecast for
4000 4

:

:

oooo@Aa)
The number of manufactures

g

38 l

1997 1998 1999

Dooooooo(d)

2000 2001

DoO0ooo(o)

SUMITOMO ELECTRIC
INDUSTRIES LTD.

(0)ooooooo
F

KYUSHU KOGU CO.,LTD.

0oooo(@)

KATO MFG.CO.,LTD.

(0)0000oO0oooooo

MST CORPORATION

KYOCERA CORPORATION

DoOoooo(o)

0000000 0(0)

OSG CORPORATION

NT TOOL CORPORATION

goobbooooieT™MOooooo

Characteristics of ICTM standard (HSK P
standard for turning mills)

goooooooo

Tooling system

uoooo oo

Development and sales plan

T

o el
~ [é)] o w
ol I~ w N [EEN

ICTMOO -00000000000
ICTM standard-HSK standard for tunrning mills

33
N

0oooooobobooon

Standards for spindle drive key size

ol
o

goobobbobboooooooon

Standards for holder shank drive key size

ol
w

goobobbobbomoon

Standards for holder shank's under-cut

em
~

goobooooooooooon

Standards for phase between
shank holder and tool nose

ol
o

oooooo

Materials and hardness

ol
=2}

gooooon

Coding system

o
[
o W -

ooono
Technical data P13
oooooooo 6.1

)
[
o B

Until it results in standardization

(op]
)

gooobobooo

Clamping force and rigidity

he)
=
Ny -

goooooo 6.
P16

w

Example of cutting test

ugooogn

References

o
[t
~

—

0000000Iso-HSKO OO 1.

Spindle dimensions
(1S0-HsK standard) Gkl

0bhooooiso-HsKo oo

Shank dimensions

(ISO-HSK standard) Gkl

~
o



...................................

Overview

oo oooogoon
Do ooooobobdJisgoogod

199B3FERAYICT, LI (R 205 Et& R
— VR DA BN UTHHIES) 8. 2EER CHffs g
HHET— )\ v IEUTHSKE w27 | BIDINARE (
DINB9893) LU CEFINE L,

RAVTIE TS (Y 2Ty - D54 R8) e
T. 7247 —)\DAVF—TT— AT CTICDINFARIEESNTNOE
Ufehh ERICIF TIEER A — B TR TITEIR DY — UV T HhYRTE
FDIRREDEE . BICT T ZARD LM CBRS T, FeHI SR (CiE
L<EELUTHIAERS  XERDAVI—TI—ADHEERD
BED.EF—RELED1987FNSREMNROFIATN. 19934
HSK (Hollow Shank-Kegel) #A8HIDINAAE b NELT,

2001 F 1 2AHSKEBIZISOME (12164-1~2:
2001) ELTRETNELI,

ISORAEICIE, DINFRAEDH CTALCHA THETFS NHBEBICHULTTE
EUEABEFOEUTE.
(SEDINRIEBISORMEICEUEEINFT)

HARICBWTH. JISHEEDFRENREDT LI,

Y =)UIRILIA—=NEZMBREICL D EFRZDHZICBNT,
HSK7Z2JISFAE(L T DI DIEBDYTIFHDNTNE T,

odooodbogooobooboooond

VI ITAX(KRES) (§.25.32.40.50.63.80.
100,125, 160K T5t9Y 1L, ARBIFERIE. AB.C
D.E.FOF 65/ THDINREIESNTVE T,

—RVFATATDHTIE B3TA XHFEHERLTVET (AT
T1EF32~160F TDEt8TAX) o AFATLISHC &, EICHeBEICH]
RAEN2YATPERY Y ZVIICHBASNS YA TERRICED
BCOv 2V IRIRDFTTRLCVE T,

What is the HSK Standard shank?
Shift from DIN standard to ISO standard (even to JIS)

Tapered hollow shanks (HSK) that can be used for machine
tools (machining centers, lathes, drilling machines, milling
machines, and grinding machines etc.) were registered in a
DIN standard in Germany in 1993.

In Germany, class-1 7/24 tapered shanks were standardized as a DIN
standard. In the actual situation, however, tooling with a mixture of
different types of shanks subsequently continued. Therefore, new
generation interface holder for machining and turning demand
increased. In order to standardize tools and spindles for machine tools
as the primary purpose, industrial and academic organizations started
collaborative research in 1987. In 1993, the HSK (Hollow Shank-Kegel)
standard was established as DIN. Since then, the standard has been
revised three times in 1994, 1996 and 2000.

The HSK standard was published as one of the ISO standards
in December 2001.

The ISO standard includes the types A and C among the types covered
by the DIN standard and standardizes them in more extensive detail.
The DIN will be altered in accordance with the ISO standard.

In Japan, the procedure for standardizing HSK as JIS has
been initiated.

Tool holder vendors and the academic persons concerned have
participated in industrial/academic joint-meetings, where the activity
for standardizing HSK as JIS is being carried out.

Our shanks are available in a variety of sizes and types

Nine shank sizes are available: 25, 32, 40, 50, 63, 80, 100, 125
and 160.Six types (A, B, C, D, E, and F) are defined in the DIN
standard.

Among the general type A, the A63 is most commonly in use (the type
A is available in a total of 8 sizes ranging from 32 to 160). In addition
to the type A, many other types of shanks (such as the type used
mainly with lathes and the one used for high-speed machining
centers) are available to meet different applications.

6TYPES

L
v A/B/C/D/E/F

o OsizEs f
o 25/32/40/50/63/80/100/125/160

RYZVIEVIHA

For machining centers
- ATC{IhEtEr

For lathes with ATC
EEYYZVIEVIHA

For high-speed machining centers
< MFHnEEEF

For general-purpose lathes
-FRkA

For special-purpose machines
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HSK interface

Two-face restraint

Popularization of HSK Standard
The reason, the HSK standard is popular now

A HSK standard shank is a two face restricted shank of
hollow form.

In two face restricted shank kinds, HSK is the only public
standard in the world.

HSK standard shanks are used for various kinds of machine
(@ machining center, a high-speed machining center fraise
board, and lathe) with many shank sizes, HSK is able to
extend the machine original abilities and choose from many
sizes.

A public standard is only HSK although there are several types of other
shank standards, which are two face restraints and can respond to a
high-speed machining center. It is few, and | hear that not every maker
could manufacture and sell freely, and a restrictions matter like a
patent attracted attention from the HSK standard shank, and has
spread through it widely till today.

HSK Standard shanks are used mainly for high-
speed machining centers in Japan

HSK Standard shanks have been increasingly used mainly on
machining centers that use a high-speed spindle, and this
trend has been accelerating.

The established HSK standard prevails throughout the world. In Japan,
approximately 20% of the machining center models exhibited at the
JIMTOF were equipped with an HSK spindle. OTT is the world's largest
supplier of HSK clamping units. The following table shows the changes in
the quantity of this vendor's clamping units shipped to Japan.

(In addition to this, there are many kinds of HSK clamp units which a

machine maker originaly made)

0000000000TTO
DDLU 000000000000 000MO0000
oooooooooooooo

New type clamping unit] OTTO
DLd Diamond Like.CarbonCkorting
[0 Used with our committee test machinel

0000000000000 00000 OOOoooooo
Sales of HSK clamping units (made by OTT) in Japan
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1600
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Characteristics of ICTM standard (HSK for turning mills)

........................................

Few legal restrictions! HSK can be manufactured by
every maker

The ICTM standard (HSK standard for turning mills) is open for
adoption by all manufacturer and vendor throughout the world.

This standard is only subject to the minimized legal restrictions (patent
rights), allowing every manufacturer and vendor (for machine tools, tools,
and tool holders) to freely launch into the production and sale of spindle
units, tools, and tool holders.

New standardization of turning tool holders

The holder for lathe worker implements was standardized by
the HSK standard for turning mills of having set up small the
gap generated between a machine principal-axis drive key
and a holder key slot.

Compatible with rotary tools

There is no difference from an ISO-HSK standard shank.

The holder currently used in the present machining center can be use
it as it is. It can equip with the holder (HSK-A type) of the tool holder
maker in the world. Therefore, the holder of a machining center and a
turning-mill machine can be shared.

Shanks are available in 8 sizes

The HSK-A type comes in a total of standard 8 sizes: 32,40, 50, 63,
80,100,125 and 160.

Our full lineup of shank models will allow you to choose the most suitable
one for your machine performance(cutting capability and spindle speeds)
and your work.




200 000 00do

eI TICHWTIE, EHOE 5B L TEATMICHE
A BUEINDIFRICRELIEDE T, HITEIMEDZV2E
WROZTHIDER T,

HSKRILAEHZERAR DIt 052 T T — ) \D/ iR B AN ERE
[CEFEL. T—/\CImED ARG LR T . o BETEW 6.
ATCERBIDE<RENRFCEEFMDERERIDEEREGTOILE
WTEET,

oo odoood

DRI <H—SNEBERTEERABLELI,

o J—MERDEHFHBESNTVET,

TEEITEARILIF ISORBICECCHBORLRK
TeHRALELI,

*BEIERARILIE ERBEODYY VTSI RAE

AFRNZHRBLFELU . GEHEP10~12)
HSKOOOOOOOO HSK interface
200 0
@;%o(’ﬁ

Two-face restraint
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Two-face restraint provides increased rigidity

Two-face restraint type HSK Standard shanks for turning mills are
indispensable for your turning.If flexural rigidity is required as in
the case with turning, an HSK Standard holder, which has high
rigidity due to its two-face restraint, is indispensable.

The holder is characterized by an end face that can be turned easily since
the holder is hollow and the shape of the tapered part is altered to the
appropriate extent.The HSK Standard shank is light and short due to its
hollowness. This allows you to set ATC time to a small value and design the
spindle for a composite finishing machine to be short in length.
Standardizing coding of models

An easy-to-understand standardized coding system is utilized.

» All companies involved share the coding system.

« For holders for turning tools, the common coding system conformingto the
applicable ISO standard is recommended.

- For rotary tools, the conventional coding system for machining centers is used.

(For further information, see pp.10 and 12.)

HSK — A6 3WH— PCLNRDX 12
/i HSK —A63 — FMA25.4— 60

L".& PBg

‘M_‘ B - . ~

The optimal quality of the material and hardness are
used

It is recommended to standardize suitable materials and
harden to ensure functionability and quality.

When tool makers and tool holder makers achieve the initial stage of
supply original featured and high performance products, then other
materials can be introduced to improve on existing models.
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Sales forecast for holders for turning mills.

The sales of 300000

turning mills are

likely to reach /
200,000

5,000 units per /
year in 2005. In /

proportion to this 100,000
growth, the sales '
of tool e also 0

likely to jump. 2001 2005
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Development and sale plan

0000000000000 02002080000 Present applicability for turning mills with an
[ICTM# A B ERASNEE M TN BEIC  ATC (as of August 2002)
200 1 FELDEHA—NDSHTFIN. HZ<HEBT  Tumning mills conforming to this standard were already

T, delivered to some users and are now under operation.
Ododoooooooooo Sales release
20024108 (CBRFERaA | Several companies have plans to commence sales
m 9 .- October 2002.
N/ | ﬁI\A = —
ICTM IR LS DB e 722 L The schedule of ICTM Standard holders for turning mills is as follows
SFR 20025 10AH * Announcement: - - - October 2002
*BRFEREIR - - - 2002F10R * Release: - October 2002
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Machine spindle drive key size N
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6.000000
Coding system

As a result of this committee's repeating the verification test by
examination and the examination machine, it arranged based
on the ISO-HSK standard by the contents considered to be the
optimal as an interface for turning mills with ATC, and collected
as a recommendation standard.This standard specified to the
following six items.

5.000000
Materials and hardness

3.00000000
Holder shank's under-cut

17 0000000000oo

Machine spindle drive key size
2/ 0000000000000000

\BRICERES B

Holder shank drive key size

NIEEEDI\SYF7MA. Hedl N TR OBED Lz s I 2ehic
BTN SA T F—ERILI vV IORSATHF—BDAF N ZR

The variation in cutting edge height is suppressed, and in order to
aim at the improvement in accuracy at the time of processing, the
gap of the machine principal-axis drive key and a holder shank drive
key slot is set as the minimum.

3/ 00000000000000
FRICEEDD.

Holder shank’s under-cut

FORINMUPZES DTz T SN SESTimER COEEWEER/)\

In order to increase the rigidity, the size from a principal-axis end to
an cutting edge tip is minimized.

4 0ooooooooooo
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Standards for phase between
shank holder and tool nose

JARRIVYDBSF (AE) N TOJSZV T FCEELEREED

Since direction of a bite holder serves as an important element on
programming, a phase is decided.

>/ 0oooooo
RETD.

Materials and hardness

KMDBEMFESROMRER LORITRILY OMBERUESZ

The time of many tool manufacturer and the tool holder manufacturer
participate in production or sale, of quality maintenance and
efficiency improvement are prepared.

6 0000

Coding system

TeB| TERANILS (& ISODRERTEN—AICLEE T ERNIL
SFEIREDH OV VI FRBERRCCH—9 2.

The turning holder is given a part number indication based on ISO a
base, and holders for rotary tools is unified by the compatible part
number display for machining centers.
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Machine tool maker individual regulation also corresponds

On the occasion of each machine tool makers prescribe the tool
holder, which has different dimensions and specifications for this
commissionls recommendation standard, ICTM. This
commission publishes it as makerls individual standards
with the responsibility. And, this commission adopts clear
distinguishable systematized cord description for it.
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5.1 Standards for spindle drive key size

This standard, concerning the drive key size of the machine
principal axis, for the turning mill machine with ATC. (The
other dimensions that are not covered by this standard shall
conform to "ISO12164-2: 2001 HSK Standard shank type A.")
The machine principal axis manufactured by this standard
can also equip HSK-A type which is ISO standard.

Example: For the HSK-A63, the dimension of the higher drive key shall
be changedd 123 * %% _ 12418 DOand also chamfering angle
changed] 45°- 30°[in order to minimize the clearance between the
drive key and the key way.

[=[001zs[A]

r

FBIEDITBNVADRSATF—FE. 12.3 0P = 1241 toes
HEOAEERZ 45°—>30'ZEELTVET,
[=[005]A]
(mm)
0 +0.05 +0.1
SIZE | ri8os | by b2 Le o o
32 15 | 68 | 692 005
1
40 2 78 | 7.92 0oss Ls
50 25 | 103 |10.41 0oes
_ 15
63 3 123 |12.41 0o25
80 4 | 158 |1591 00 | | 73
2
100 5 | 19.78|19.89 00s
125 6 | 24.78|24.89 00s
5 25
160 8 29.78 |29.89 003 o

S2000000000000000000
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chamfering

: O0Oooooooooo

Higher drive key View.F

5.2 Standards for holder shank drive key size

This standard, concerning the drive key way size of the HSK
shank for the automatic tool exchange type turning mill
machine, which is used for turning processing mainly. (The
other dimensions that are not covered by this standard shall
conform to "ISO12164-1: 2001 HSK Standard shank type A.")
In addition,the holder which manufactured according to this
standard is able to fit with HSK-A type spindle machine.

Example: For the HSK-A63, the dimension of the deeper drive key
shall be changed(12.54 *%* 12425 8% )and also chamfering

12.425 - NEBRDBEZAS B0 NEELTLEFT, angle changed (45°- 30°[in order to minimize the clearance
between the drive key and the key way.
[=]0025 [A] > =1 005 [A]
(mm) b1
SIZE er | r3™” ba b1'682 | L1387
32 882 | 1.38 | 69328" | 7.05 s
40 11 | 1.88 | 79326 | 805
50 1388 | 238 | 10425 577 | 1064 |
63 1799 | 288 | 12425 8°° | 1254 5
80 2194 | 388 | 1593 % |16.04 e
100 2737 | 488 | 1991 0% |20.02
125 3537 | 588 |249155" 2602 View.H
160 4432 | 7.88 |29915 6 | 30.02 00000000000 i

Deeper drive key slot
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FRBF BB TIEIBRAESMIHRICKITSEET
BIURR7 — LT 5BEEE (LARE 725 —vh) DR
(SR DLEZRET Do

5400000000000000
FEBFEESTIEXBAESMIHICKW T eI TE
FRILY DRHFEDMAEICHIT D - BDMmEEFIC DL CE
RISFRET Do

5.3 Standards for holder shank’s under-cut

This standard specifies the size to the form of the arm
interference evasion part for automatic tool exchange of the
HSK shank for turning mills mainly used for lathe processing.

5.4 Standards for phase between shank holder
and tool nose
This standard specifies the phases on the left- and right-hand

cutting tools individually. This standard prescribes both right
and the left separately.

(mm)
noooooino oo SIZE | F(max) | G(min) | H(min)
Under-cut part specification

32 31
3
40 39
50 49
63 62 4 1
80 79
100 99
125 124 5
160 159

15012164-1:2001.

MKHSKY v (IR DN EMRIFERTFDH
ISO012184-1:2001 CTHELTWVET,

3 The phase of the tool nose against the HSK Standard
shank is only specified for the right-hand cutting tool in

XHARR TS5V IENDNSD AN —MB7ZRUET .
H measurements show the straight part from a flange side.
MRS CBWNWCATCT —LADTFHICERULTREL,

Be careful of interference of ATC arm when machine design.

Jv—RVIvF
German notch

Left-hand
0000 OO 12

-

0O O O Right-hand
0o0oo@o 12

ooo

550000000

ARG E BRI T EIAE SN THEDNILY A KICER
D MENUBESICOWVWTIRET Do
KOBVEREIKDOERILIDEDBWVIEEEERITT DT
SOIC SRR AN DM BB Z& 1 hMERICHRE T D
ZENAIEECH Do

5.5 Materials and hardness

It recommends as follows about the quality of the material and
the hardness, which are used for the main part for turning mills
of a HSK holder. In addition, in order to realize the feature and
the higher performance of the production of a better product,
and a holder, each company specified individually the quality of
the materials and the hardness other than a recommendation
standard, and has adopted them.

Ooo0oo0oooo
(F CNEBIFEULEDMREZER DB D,

Holders for rotary tools

JIS G 4105(C#REIHSCM415FKT

SCM415 specified in JIS G 4105, or a
material, which has more than equivalent.

®E .52~58HRC
BECRES:0.8~1.0mm
BU. RVBRIFRKBA L Z T & L #EEE,
Hardness :52~58HRC
Depth of case hardening :0.8~1.0

Note: For the screw parts, we recommendnot to
have cementation hardening

Oooooooo
(& INEFEM EOMRRER DBD,

Holders for turning tools is more than equivalent.

JIS G 4103IFHET HSNCM4A39853L)
[F.JIS G 4105ICHRET HSCM4 155

SNCM439 specified to JIS G 4103, SCN415
specified to JIS G 4105, or a material, which

SNCM439:40HRCEL E
SCM4152RIEAN 52~58HRC
RRRE0.8~1.0mm
BU. RIBRIFBRMLILZT DT =R,
SNCM439 :over 40HRC
SCMA415 :Cementation hardening :52~58HRC

Depth of case hardening 0.8~1.0
Note: For screws, case hardening is not recommended
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—VIEVIARILY DO I VEAERTZEZDRFHRALT
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[ X—ERIFRHE ] (SIS DRI R TR ZREL CLET

5.6 Coding system

This standard specifies the coding system for the interface
(shank).This standard specifies the code.

For the coding of holders for turning tools, it is recommended that the
coding system recommended by the ISO standard be used, in principle,
and altered so as to be applicable for holders for turning mills. For holders
for rotary machines, the conventional coding system for holders for use
with machining centers, which has been used by vendors of holders and is
easy to understand, should be used asiit is.

Display column for "maker individual standard"

goboooboooooood

Display for rotary tools

Hollow taper shankO O O

The code for Hollow taper
shank defined by 1ISO

DDDDDDDDDDD oooo 0000000000000
Interface size Standard classification Manual clump hole
N(ECSEH) i
A32 L ISOHE N ornno code 1 Without
No code 1SO standard H (§E=m) ﬁ
T
A40 H ornno code *2 With
A50 ICTM#RHE #1+-RZaA7 WISV ITELDE
w B NERTRE. FEEETHA
AB3 ICTM standard ETB,
By the manual clamp, when
you have no hole, it becomes
A80 MEICHU TR A —h ng mention or unsigned
BRICERIO—RsPE 2bout .
A100 An in;ividual code Y w2 -7:17}!:_75‘/77_?7500)1%
O correspondence schedule & HERTX . MEEE THA
Al125 according to a machine tool [t o0
maker if needed. With a hole, it becomes no
mention or unsigned about
A160 H by the manual clamp.
Iso0ooooo

Y o3 - BN EEE - i
000000000 Interface Oo0O Tool
ogd DO 0O LOO
Tool holder D dimension L dimension
gooionoononooon  pppgppoooooo
Fua | EEZ512 (Yailythe direcion of 2080 |y engtof te shark)
ace mill aroor
Y4/ ROvIRIVSY 31.75 60
SLA Side lock holder
E—LZF—I 10 90
MTA Morse taper holder
JbykikiLey 20 120
YN
CTA Collet holder
R—U2TI\— (B C~X)
BSA Boring bar holder
= .

P10



O00000o000ooooooao Display for turning tools

T 0ooo 0000000000000 000000 0000000moon
Interface size Standard classification Manual clump hole Insert clearance Insert edge length
N(EESH) i \ 0ooooo
As2 ;L ISO%i& Nornocode ' | wihout Insert 6.35|7.94/9525120012.70
A4O No code IS0 standard H(EES®) .0 5 inscribed circle
Hor no code With A 3 E
A50 ICTMERIE %17 WISV ITEL DS B . = 80706 08|09 - 12
w T standard & NERTX. WEEETH
standar ETB, . |
A3 By the manual clamp, when C 7 ﬂ 55° 07 - 11 - 15
you have no hole, it becomes o
A80 0 PMEICHUT ISR A—h no mention or unsigned D 15°
RRUICERID— RS T L houth: £7 3511 | - |16 | — | -
A100 An individual code e ~Z_JT’JI/_97J77SEDU)1§ E 20° T
@) correspondence schedule z;g&ﬁmﬂl&ﬁ%ﬁ%"@ﬁﬁ]
di hi | o
A125 ?ncacﬁér z?getgdae?_ac ne oo With a hole, it becomes no F 25° Q - - - 12 -
. . mention or unsigned about .
A160 M : H by the manual clamp. G 30
» . RN 111316 | — | 22
. - - 109 | — |12
P 11 —
Iso0oooog

Hollow taper shankO O O

The code for Hollow taper
shank defined by ISO

E-ENDD-EEoEo0oEREBn

000000000  Interface 000 Tool
‘ (mm)
gooood goooo gooo oo Jooooooooomig
Clamp mechanism Insert geometry Cutting edge gemoetry Hand Tool length
A |BEISVFR Back clamp system Cc @ 80° oo 7% 1 90 g 32 | H |100|PX|175
- A\.Bk“CiD B |40 HX|105| @ |180
C |95VTFUR  Clamp-onsystem D|< > 55 BX|45 | J |110/QX|190
S 60’ | 90" | 80’ 107.5
D |F7ILO32TH  Double clamp system i < T — C | 50 |JX|120| R (200
K 55 i [. CcX K |125 250
E |mDEVR Off-set pin system E F G H 55 s
R 93’ 75 | o5, 95| BO D | 60 |KX|130| T |300
JS |ZPUatvR s t « = < RY
T Crew-on system J K a L M DX| 65| L [140| U 350
JT |EEY5V7® Backclamp system S D o3 E | 70 |LX|145| v |400
- |7 " =) EX| 75 | M [150| w |450
M | RILFOSUTH  Multi-clamp system T A Y - y % e
N P R S F | 80 |MX|155| X | ¥&
P |EvOvox Pin lock system V<> 35° 60° - 93| 725 60° FX| 85 | N [160]| Y |500
v W/ %
S |ROYUaAxV:  Screw-onsystem . i & Wa G | 90 |NX]|165
w (s eor| T U v GX| 95 | P 170
T |F—/\Ovo3  Taperlock system N 85°
L] i
W | IzvIF IR Wedge-on system Y
H O 120°
Al[ Y 85
BI[ Y 82

M <§> 86"
o|()1ss
P| () 108

P11
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Display for boring tools

DDDDDDDDDDD oooo 0000000000000 0oooo nooooo
Interface size Standard classification Manual clump hole Insert geometry Insert clearance
N(ESHE)
A32 #b ISO#HE Nornno code x1 Without C @ 80’ L l:l
A40 No code 1SO standard H (ga%%) %2 ﬁ
H or no code ) With Y A
D<¢> 55 |H O 120
AB0 ICTM#RHE #1+-RZaAP WISV TTELDE B
w |CTM standard B.NZRRRIE. BEZTHT
standar £, 47 B5° :
AB3 By the manual clamp, when K A E 85 Cc
AS0 you havg no hole, iy bec(j)mes
LZ\EICFE\UZI{,EMX_” no mention or unsigne -k ° D
A100 - RBI R T #2e ~;l]f;t;)baay7ﬂﬁb®1% R O 8|EH =2
An individual cod T at — 2075
cgnl'gs;la\gnggnccz sihedule 8. HERRX IS, JEc R THA s D E <i> 75° E
Al125 according to a machine tool t'j;Z)ﬂ .
maker if needed. With a hole, it becomes no F
mention or unsigned about
A160 H by the manual clamp. T A M @ 86° G
‘ ‘ vi<= a5'|o|( ) 135 | N
P
w| (3 so|p|( ) 108
iIsoooonood

Hollow taper shank O O

The code for Hollow taper
shank defined by ISO

il

(=3 - 53 I I - I I I I D

000000000 Interface 000 Tool
\
ogd oooad
Style Cutting edge gemoetry
S |# Steel - 90 "\75" - 95"
A | SmyodE Steel, With oil hole 5%
B | fApAIREEME Steel, Vibration free equipment F K L
D | $APHREBRUSHIUTE  Steel, Vibration free equipment and With oil hole ‘.117'5 \{07'5 g
C | i@ Carbide
‘ < - o Ms A
E | EEmfE Carbide, With oil hole
93° 60° I 85°
F | EEpimeEfE Carbide, Vibration free equipment I~ »
G | PEEPAREBRUSHIYIE  Carbide, Vibration free equipment and With oil hole ] i i Y i
H | AE=X5)) Heavy metal
J | AE—XY)ViErdE Heavy metal, With oil hole
| (mm)
ooooo gooooooooom o oooooo goooooomoo
Diameter Tool length Clamp mechanism Insert edge length
od H 1100 175 S5 ~ ’ oooooo
o8 % PX C|75¥FAYR  Camponsystem Inser 6.35|7.94/952512001270
10 40 |HX|105| Q |180 M| RILFOSV TR Multi-clamp system inscribed circle
12 BX| 45| J |110|QX|190 P EvOvIR Pin lock system Q 80°los |08 |09 | — 12
16 50 |JX|120| R |200 S| AYUa—FUF  Screw-onsystem
20 CX| 55 | K |125| s |250 W|mTwUAUR®  Wedge-onsystem Q B5 07| — [11| — | 15
25 60 [KX|130| T [300 o .
32 DX|65 | L |140] U |350 = N
50 70 |LX |145| v |400 Q S A U )
60 ex| 75 | m |150| w 450 I =
80 |Mx|155| X | & VAN 11183/ 18] - |22
FX| 85 | N |160| v |500 p
90 |NX|165 L s R L
GX| 95| P 170 d
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Technical data

6100000000

[ICTMRE] DEEFDEZ T PIREHERZSEELT
TETUE T

(1) EBRSATF—ERIVIF—BICEALT

ISOFRAEDHSKTI3. Tighl| TE AL S Z i I 30 CE S (S T2BS
RIATHF—EF—BDORAFTICEO T NESEDINSYFHFEE
I BEREMN DD, BRI ITED /S FPIRELEHIF DA\ VFED
DRELFT, (H128

ICTMFRIECIE F—EF—BORFIZH/RICREL. NEEE

ZEEREICHRT O ETCTONSYFZEIMA R UL, (I572.%
1888)

2

T ANMEICBWVTATCIEBERU 1 h RIEMESAS T,
RECHIEDTEDRZZERLELIC,
* ISO-HSKR&TILS AN B I AIRECH DT &,
o BIMTEDFHIACLDRAFYDRIVEER T DL,

(1) HSK-AB3MIGE REZENB0TICEDERF N6 umigl
LEd. (I5T7128

ooooobooooobooooon
Figure 1.Variation by the gap

Height variation

goooooo

ooo

Clearance

goooood
drive key slot

o0ooog
Drive keys

oooooooo

Change of the diameter
of processing occurs.

gooitooooOooobooooo

Graph 1.Clearance variation due to temperature

6.1 Until it results in standardization

Introduce the view and examination result used as the basis of
a recommendation.

(1) Spindle drive key and the holder key slot

The ISO standard HSK as shown on the right, suffers from gap between
the key and key way. Thus when tool changing (ATC), a variation in
cutting edge tool heights occurs.This can result invariations of cutting
diameters, and lugs being left over when facing.

IMTS standard set up the gap between the key and key way as small
as possible and avoid these invariations
With test machine, we tested over 10,000times.

Note for the setup.
Possible to use the ISO-HSK standard tools.
Reduction of the gap by generation of heat of a machine spindle.

Example

Graph 1 shows the variation n clearance of the key way when a HSK-A63
expenses a change of 30°C.

goo21000000o0ooooon
Graph 2.Comparison of the gap of a key and a key slot

(mm)
| | | : |
: 0.10 i :
Py 0000 1235' !
: Key tolerance | "
: : E_D ooo 0.15! ;
in.gap
1SO ! i L'—>i 0.08 i
STANDARD i ! ! |
i | i 12,5 [BIE]ElalsN | > 55
! | ! Keyslot tolerance i
i I 00000 033, | i
| | Max.gap !
| ! | | | '
| 1 1 1 1
122 12.3 12.4 125 12.6
| i ' 0025 i :
| i ! !
| | ! H
! | 12385 . 241 | |
ICTM | 000000015 | j | :
| Min.gap ! : !
STANDARD i ~ . !
o e s
i i 12.425 12.46 |
1
I I
i i ‘ : ‘ ‘00000 0.075
| | ! | Max.gap
! ! L - ;
1 1 1 1 1

giiooooooo@moooo

Table 1.Maximum of amount of diameter change of processing for every holder

1 1 1 1 1 1
] I e e ”ﬂ%& 10| 20|30|50/[100| f
| |-¢4|0-®|63-|¢10? HSkA {BEETLE (mm) ]
s B S B s E 5
es N~ 32 |54|33|25| - | - |22 23 <800,
3 & L_O000000 [keeeee——
o8 s 40 |ag|es|21| - | - |27 o 3 10p-H0dH00 92000
E’E 15 P— | T T TSN [ E’ g <—>
o8 i e S 50 |65|37|27|19| - |35 oz
© L T~ Bt b A | 95000
N I e S T e 63 | 6 [33|24|16| — (45 |=> D¢ L
oo T 80 | - |45|32|22|14 |55 D§ .
1 1 1 1 1 1
S S S O O 100 | - | 4 |29|19|12|68 0 50 75 100
0 5 10 15 20 25 30
_C gooooooem
RS 125 3624|1485 Gonoochy
: 160 | - | — |36/23|1.4 (110
The difference of temperature of

key and key slot

P13
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6.2000000000000M 00000
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~1 5ETHIR. RHIFOAREFAFICOMADIEDEIRETT .
MEETEE (25— T—ADKEE7) [FH50%L LB ELET,
SROEDVY =TT BHICHEEEBD 1.3~ 1 5iEEE=R<
ISV TUCVSEEDHDET,
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(2) Under-cut of the holder shank

In order to increase the holder rigidity, cutter projection is
shortened as much as possible.

HSK holder length were shortened 81mm to 65 mm due to of reduce the
under-cut part which is in 1SO standard. In result, deflection amount of
holder was decreaced 52%.

(Rigidity is proportionate to 3 powers of length)

le0onon

16mm shortening

N

6.2Increased clamping force further improves rigidity

Tool holder clamping force of a machine principal axis was
enlarged, and improvement in static stiffness was aimed at.

Since the clamp power of ICTM standard recommendation is the big
power of I1SO standard recommendation clamp power of being 1.3 to
1.5 times, it can bear the havey load of turning process. Load-proof
value until a gap begins to occur to the face of a holder flange part
improved 50% or more. With high-speed rotation machining center,
there is actual result strongly clamped about 1.3tims to 1.5 times
compared with the clamp power of a DIN standard recommendation
value, and the strong clamp power about equivalent is recommended
by this standard..

Our committee test machine, we used DLC coating from OTT and
machine clamping power is 1.5 times( 27KN) than standard one. (OTT
did this clamping test more than 2 million times.)

OOHSKO AG30 00000 Example: Clamping force of HSK-A63 oooooooo Clump structure
ooo goooo aogoog
Holder Camp nail \ Spindlle
ISOOD00OD0O18KN
I1SO standard recommendation NH’EU P
.. Valuel8kN Increase rigidity alnininlaln
: Unclamp
.
1.5 T B T s
About 1.5 times ICTMO O — ’ /
goo W '4/
27kN HEHH
ICTM standard
2 007.7- EL‘I.E recommendastior|‘1 \?alue 27kN
HA 7T X FOK!
Durability up by 2 million times Eloiitm o DDraDwEarD U
(kN)
SIZE 32 | 40 | 50 | B3 | 80 | 100|125 | 160
'?gﬁ?ﬁ?nz;gg 5 68|11 |18 |28 | 45|70 [115 130150000
ICTMiE#RHEE ST} | 65 | 884 | 143 | 234 | 364 | 585 | 91 |1495 1'?.;2;,"15"22:323“
ICTM standard recommendation | _} ) ) § J ) ) )
damping force 75 | 102|165 | 27 | 42 | 675 | 105 |1725

P14
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HSK—-AB3 (75> T7/128kN) Lttt 2EHARA > 5 —T1—XI(C
BVTEAEBLAFE &L UTe T A I = b D SeimEBICERN
EZMNA CEMZAELELI,

HSK(Z it D2EHRTA > 5 — T 1 — AL BEOHITREIEZE T
BDIEDTRENET

6.2.1 Bending rigidity test

In HSK-A63 and a competitor two face restraint holder of the other company,
except the attachment part, were subjected to a load that was added to the tip
part of the test unit made into the same structure, and displacement was
measured. The thing with HSK equivalent to the existing two face restricted
formula interface for which it bends and has rigidity is shown.

A0 200000000000
A face A (competitor)

0000 0037kN

[>]

Clamping force

BO20 0 000O0ODOOOOO
B face B (competitor)

0000 0045kN

Clamping force

Displacement (a-b)

Z5fii (a-b) um

oooog Outer diameter turning
ap6l [ [f0.501 (1 frev
OoovoOo oooood

Load equivalent of 70mm projection

]

HSK-A63
00000028kN
Clamping force

ooog Outer diameter turning
ap50 0 [F0.40 O Aev
gOvooo ooooo

Load equivalent of 70mm proj

i

6.220000000000

HSK—AB3 (752 7128kN) it 2ERA > 5 —TJ1—X(C
BV BB FE—EiEE U T AN = b D FEimBB O EEn
FHEIIEENNLIZINA CEMZAIELEU,

HSKIFHEAH D2EHIRIA > Y —T T —REFFDRUDEIMZS
TBHTENRENE T,

6.2.2 Torsion rigidity comparison test

In HSK-A63 and the restricted interface of the two-face restraint holder
of the other company, except the attachment part, torque was added
to the tip part of the test unit made into the same structure, and
displacement was measured. It is shown that HSK has torsion rigidity
equivalent to the existing two face restricted holder for interface.

A020 0000000000

A face A (competitor)

0000 0037kN

[>]

Clamping force

BO 20 0000000000
B face B (competitor)

0000 O045kN

Clamping force

oooog Outer diameter turning
ap60 [ [F0.50 01 fev

i

fOD04500 00000

Load equivalent of 45mm projection

ooood Outer diameter turning
ap50 0 00.40 0 Aev
f0O04500 00000

Load equivalent of 45mm projection

i

f
100
A
20 & :

o
)
1g
—_
o€
&g 10
o2
halieX
M a

HSK-A63
00000028kN
’// 7 Clamping force
o~
0 H H
0 100 200 300
B&hLYI Nm
Torque
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HBEERDT AMMEICT FEEDUHEHIT ANZTIEWELTE,
® tJHIF AT - EHI

TECUHIRACT. CUhBEL B ryHIEZSFE U,

:F#O—RX—% Spindle load meter

F=0.6

ap=4

1750

goooooooo

Spindle overload

F=0.4 ap=6

® YJHIZZAR2: - - - T EIFEIHEI
EmiFITEAMEONELI,

ood
machined surface

0oooooomJis2001d

6.3 Cutting test example

With our committee test machine, we did below test cutting
@ Cutting test 1... heavy cut process

There is no either vibrating and it was possible to cut satisfactorily.

oo OTool O OHSKO AG63WHO PCLNRDX12
oo T ooooo OCNMG 120412
0000 Quttingspeeds 0J200m0O min

0000 Drycutting) 0

0 0 0 0O OWotk tdterial 0 dsCcmM44a1 JIs042CrMo4l ISOO

oo Diameter of processing Ctp 180

0000 Machinekind 00 10 O 22/5kW He 22/15kW of the first axis

=l

57

@ Cutting test 2... finishing process
A high quality surface finish can be attained.

oog Toch OO O OO OHSKOAG3WHIPCLNRDX12
ooo TpOoOOOOO OCNMG120412

0000 Cugtngspeed O 0 200mO min

000 Depthidfidott O 00.5mm

00 0O RRdOOOOO O015mm0Orev

ooo Work material 0SCM440]1 JIS042CrMo4l ISODO

0 0 0 O [Diarfeferaf proc&sing e 180

Finish processing quality

pm) WL R
(REME3E : x1,000.00 BAHFS : X80, 00)
20 | i i 0000:RZ 4800 000x 2000
i Maximum height Magnification
10
e + 4 - o WG USDLY TUNS: TS GHIED TSN w—— N - B SR, . Wa- SESL: Sr p—
i | |
0 PN N LA AN AL A AN LA
-10 + 7y
* 0.0100
-20 - v
Omm 0.63 1.25 1.88
o _ 0125010
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References

ISO-HSK standard

000000 Machine spindle dimensions( ISO 12164-200 (mm)

L4 2
o
N
d4
ﬁ ] ‘
I
I
‘ ds5/d3 i R
‘ ] * ‘67 0 T U
\J | 02° 51' 45" O
~L 1/ L reos,
‘y 7\7\i

45°
AOA’ L5x 30
L7 L2
L3
L1
000000 Shank dimensionsd ISO 12164-10  (mm)
3, 2
L12 e2
f4 0 Groove el
30°
X
\ :H7 ']
| | ds
d1/ do ,f,,,,i%,%?
[}
|
| |
i
Al
\ 7\//;‘ g
Yk
o L8
1 L1
f2 000000 ltisnotaconvex.

d7| d6|d15

coc’
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Machine spindle dimensions (Extract) (mm)

ogdno A32 A40 AB0 AB3 A80 A100 Al25 A160
b1 =005 6.8 7.8 10.3 12.3 15.8 19.78 24.78 29.78
d1 min. 32 40 50 63 80 100 125 160
d2 23.998 29.998 | 37998 | 47.998 59.997 | 74.997 94.996 | 119.995
d3 17 21 26 34 42 53 67 85
da 2! 23.28 29.06 36.85 46.53 58.1 72.6 92.05 116.1
ds w02/ o3g 29.6 375 47.2 58.8 73.4 93 118
L1 +02 16.5 20.5 25.5 33 41 51 64 81
L2 3.2 4 5 6.3 8 10 125 16
L3 +92 114 14.4 17.9 22.4 28.4 35.4 44.4 57.4
L4 02 134 16.9 20.9 26.4 324 40.4 51.4 64.4
L5 0.8 1 15 2
L6 ol 1 1.5 2 25
L7 +01 2 25 3 4
ol B 15 | 2 25 3 4 5 6 | 8
t 0.0015 0.002 0.0025 0.003 0.0035
oooooooon Shank dimensions (Extract) (mm)
oono A32 A40 A50 AB3 A80 A100 A125 A160
b1 ‘3%| 7.05 8.05 10.54 12.54 16.04 20.02 25.02 30.02
b2  Hi10 7 9 12 16 18 20 25 32
b3 H10 9 11 14 18 20 22 28 36
d1 n1o 32 40 50 63 80 100 125 160
d2 24.007 30.007 38.009 48.01 60.012 75.013 95,016 | 120.016
d3 H10 17 21 26 34 42 53 67 85
da W1l 205 25.5 32 40 50 63 80 100
ds 19 23 29 37 46 58 73 92
de6 max 4.2 5 6.8 8.4 10.2 12 14 16
d7 Jop 17.4 218 26.6 345 425 53.8 - -
ds 4 4.6 6 7.5 8.5 12 - -
d9 max 26 34 42 53 68 88 111 144
dio 3./ 265 34.8 43 55 70 92 117 152
din 38, 37 45 59.3 72.3 88.8 109.75 134.75 169.75
d12 4 7
di3 8 6 8 10 12 14 16 18 20
dis M10x1 M12x1 M16X1 M18x1 | M20x1.5 | M24x1.5 | M30x1.5 | M35x 1.5
el 8.82 11 13.88 17.99 21.94 27.37 35.37 44.32
e2 3os 10.2 12.88 16.26 20.87 25.82 32.25 41.25 52.2
f1 S 20 26 29 31
f2 min 35 42 45 47
f3 01 16 18 20 22
fa 978 2 3.75
h1 2o 13 17 21 26.5 34 a4 55.5 72
h2 33 95 12 15.5 20 25 315 39.5 50
h3 32 5.4 5.2 5.1 5 4.9 4.8
L1 32 16 20 25 32 40 50 63 80
L2 3.2 4 5 6.3 8 10 125 16
L3 32 5 6 7.5 10 12 15 19 23
L4 32 3 3.5 4.5 6 8 10 12 16
L5 10| 892 11.42 1413 18.13 22.85 28.56 36.27 45.98
L6 R 8 10 125 16
L7 33 0.8 1 1.5 2
L8 +0.1 5 6 75 9 12 15 — -
L9 23 6 8 10 12 14 16 18 20
L10 20 215 23 245 26 28 30 32
L11 25 3 35
L12 12 19 2 24
r1 06 | o8 1 1.6 2 25 | 32
r2 22 1 1.5 2 25
r3 005 1.38 1.88 2.38 2.88 3.88 4.88 5.88 7.88
rd 4 5 6 8 10 12 16 20
r5 0.4 0.5 0.6 0.8 1 1.2 1.6
ré 05 | 1 1.5 2 - -
r7 1 1.5
r8 2 3
r9 35 | 45 6 8 9 | 10 5
t 0.002 0.0025 0.003 0.004 0.005
0 Grooe| 02x0.1 | 0.4%x0.2 0.6%x0.2 1 x0.2 1.6x0.3
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