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KomPass Reaming — BENEFITS for you

As a brand of the KOMET GROUP,
DIHART © is known for its precision reaming technology

which is sure to take you to the next level.

For the cost-effective finish machining of bores, DIHART® offers
a comprehensive tool program of standardized Monomax®
monobloc tools, PCD reamers, application-specific multiblade
stepped reamers and special tools. DIHART® reamers offer
accurate, cost-effective and reliable machining.

Innovative solutions for finish bore machining:

- REAMAX® TS — Modular reaming system

- Reaming with indexable insert technology

- DAH® Compensating holder for accurate concentricity
(<0.0002"/0.005 mm)
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DIHART® — Innovative Solutions for Precision Finishing of Bores

The KOMET GROUP is a leading global provider of DIHART® reaming tools for the cost-effective, precise
machining of bores. Our innovative solutions potential, comprehensive performance range and dedication are the
basis for successful partnerships with our customers.

For more than 60 years DIHART® has been synonymous The standard tool range and the application-specific

with high-precision reaming. We are successfully meeting special tools guarantee precise, cost-effective and reliable
the increasing demand for application-specific solutions machining.

and standard tools, and have been continuously expanding

our solution competency and our innovative edge. Our New product and solution concepts such as the modular
leading market position is the result of consistently higher high-speed reaming tools REAMAX® TS, set a benchmark
quality and continuous development. especially for standard products. Our knowledge of

application-specific solutions offers unique perspectives.
The KOMET GROUP also offers the complete range of
services internationally. You can find us wherever you DIHART® is the brand of the KOMET GROUP for precision
manufacture your products with a demand for quality. reaming in new dimensions.
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DIHART® Tool Selection

This selection aid guides you quickly and easily to the tool system that is suitable for your requirements.

Step 1: Diameter and Tolerance Selection — Using your applications bore diameter and tolerance,
select an IT class from charts below.

Numerical values for tolerance grades in 0.001 mm
For use with metric dimensions

IT tolerance class

Nominal dimensionrange ~ IT1 T2 T3 T4 [T5 | IT6 | IT7 | IT8 IT9 IT10 IT11 IT12
1-3mm 08 12 2 3 14 25 40 60 100
>3-6mm 1 15 25 4 18 30 48 75 120
>6-10 mm 1 15 25 4 2 36 58 90 150
>10-18mm 12 3 5 27 43 70 10 180
>18-30mm 15 25 4 6 33 52 84 130 210
[>30-50 mm | 5 25 4 7 39 62 100 160 250
>50-80 mm 2 3 5 8 46 74 120 190 300
[>80=120 mm} 25 % 6 +6 54 87 140 220 350
>120- 180 mm 35 5 8 12 63 100 160 250 400
> 180 - 250 mm 45 7 10 14 72 15 185 290 460
>250 - 315 mm 6 8 12 16 81 130 210 320 520

e Example 1: If your application is @ 32.5 mm with a total tolerance of 0.020 mm, this will be an IT 6 class.
e Example 2: If your application is @ 110 mm with a total tolerance of 0.035 mm, this will be an IT 7 class.

Numerical values for tolerance grades in inch

IT tolerance class

Nominal dimensionrange ~ IT1 ~ IT2 T3 T4 IT5 | IT6 | IT7 | T8 IT9 IT10 IT11  IT12
0.039-0.118 0.00003 0.00005 0.00008 0.00012 0.00016 0.0§024 0.04039 0.00055 0.00098 0.00158 0.00236 0.00394
>0.118-0.236 0.00004 0.00006 0.00010 0.00016 0.00020 0.0(032 0.0¢047 0.00071 0.00118 0.00189 0.00295 0.00472
>0.236 - 0.394 0.00004 0.00006 0.00010 0.00016 0.00024 0.04035 0.04059 0.00087 0.00142 0.00228 0.00354 0.00591
>0.394-0.709 0.00005 0.00008 0.00012 0.00020 0.00032 0.04043 0.0¢071 0.00106 0.00169 0.00276 0.00433 0.00709
>0.709 - 1.181 0.00006 0.00010 0.00016 0.00024 0.00035 0.00130 000205 0.00331 0.00512 0.00827
>1.181-1.968 5-03006-~3-30040--5-000:46-~3-36623 Mmsm 0.04098 0.00154 0.00244 0.00394 0.00630 0.00984
>1.968 - 3.150 0.00008 0.00012 0.00020 0.00032 0.00051 0.00181 0.00291 0.00472 0.00748 0.01181
[>3.150-4.724] 0-000--0=—5-000:+6=0-000724=—5-08039—0-0055 0.00213 0.00343 0.00551 0.00866 0.01378
>4.724-7.087 0.00014 000020 0.00032 0.00047 0.00071 0.00098 0.00158 0.00248 0.00394 0.00630 0.00984 0.01575
>7.087 -9.842 0.00018 000028 0.00039 0.00055 0.00079 0.00114 0.00181 0.00284 0.00453 0.00728 001142 0.01811
>9.842 - 12.402 0.00024 000032 0.00047 0.00063 0.00091 0.00126 0.00205 0.00319 0.00512 0.00827 0.01260 0.02047

* Example 1: If your application is @ 1.357 inch with a total tolerance of 0.0008 inch, this will be an IT 6 class.
e Example 2: If your application is @ 4.250 inch with a total tolerance of 0.0015 inch, this will be an IT 7 class.

For rough conversion: 0.0001 inch => 0.0025 mm
0.001 mm => 0.00004 inch



DIHART® Tool Selection

Step 2: Tool Selection — Based on diameter and tolerance required, choose recommended tool series.

* Example 1: Diameter 20 H7 to be machined recommends REAMAX® TS System EJJ» or Monomax® Expandable
* Example 2: Diameter 1.7500" + 0.0010"(IT8) to be machined recommends REAMAX® TS System >

Tool series selection based on IT-tolerance

T-Tolerance ©0.0551-0.2204in  @0.2205-0.4720in @ 0.4721-0.7083in | @ 0.7084 - 1.5748in @ 1.5748 - 2.5591 @ 2.5591 - 4.3307 in
(©1.40-559mm)  (©5.60-11.99mm) (@ 12.00-17.99 mm) (@ 18 - 40 mm) (@ 40 - 65 mm) (@ 65 - 110 mm)
IT5-IT6 ' ' mj ' % %
Fullmax Solid Monomax® Monomax® Monomax® o Duomax
Carbide Reamer expandable expandable AR expandable A PSS Cutting ring
IT7 Q gj @» Ej % %
Fullmax Solid Monomax® ® Monomax® Monomax® o Duomax
Carbide Reamer expandable REAMAX® " expandable REAMAX®TS expandable i S Cutting ring
=78 gj gj i Ej % %
Fullmax Solid Fullmax Solid o o o Duomax
Carbide Reamer Carbide Reamer REAMAX REAMAX LR SID Cutting ring

Note: For bore tolerance < IT7; Expandable tooling is recommended for wear compensation. Generally, bore tolerances < IT5
should be machined by another process other than reaming

(.)=mm

Standard reamers overview
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Cylindrical shank
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Cylindrical shank

Monomax®- expandable

Cylindrical shank

Cylindrical shank
DAH®
ABS®

T
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Duomax / Cutting ring

0

Cylindrical shank

PCD reamer

If you do not find a standard tool in this catalog for your machining needs, we are happy to offer you an application-specific tool.
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DIHART® Tool Selection

This selection aid guides you quickly and easily to the tool system that is suitable for your requirements.

Step 3: Tool Recommendation — According to the type of bore and material to be machined, you will be guided to the
appropriate tool. The best cutting geometry (ASG) can be seen in the "Tool recommendation” table in each section.

Example:

Material:
non-alloy steel 1010 DIHART Reamax® TS Example

Bore type: Through bore Tool Recommendation
Tool recommendation:

DST cutting material

Order No.: 75J.93

Cutting geometry: ASG4000

Recommended cutting data:
Cutting speed:
Ve = 330 - 660 ft/min (100 — 200 m/min)
Feed for @0.7874 inch (& 20.000 mm)
f; =0.004 - 0.008 in/tooth

(0.10 = 0.21 mm/tooth)

DIHART® Cutting Data Example

Complete cutting data can be found on page 100-101.



DIHART® Application Examples

&

Reaming Bearing Case with
DIHART® Cutting Ring

The task:
Finish machining operation for bearing
case in class 25 cast iron.

%1’“

Parameters:

Diameter: @ 4.331" (@ 110 mm) H6

Hole Length: 1.968 inch (50 mm)

Surface Finish: Ra 0.4

Pre-machined: @ 4.315 inch (& 109.6 mm)

N

L

Machining Data:
Cutting Material: TIN
Geometry: ASG3000
Surface Finish: Ra 0.4
Run-out: 0.003

B w

Cutting data:

V. =246 SFM (75 m/min);

v, = 787 ft/min (240 m/min)
n =200 rpm

f=0.047 infrev (1.2 mm/rev)

] =

3o

< { Reaming Cylinder Liner
é ) with REAMAX® TS

‘ L
The task:

Finish machining operation for cylinder
liner in 34CrAINi7V (nitride steel).
Previously getting 23 ft of tool life.

o

=

Parameters:

Diameter: @ 0.9843 (@ 25 mm) H7
Hole Length: 0.9843 inch (25 mm)
Surface Finish: Rz 1.6

-

Machining Data:
Cutting Material: HM/TIN
Geometry: ASG4000
Surface Finish: <Rz 1.6
Tool Life: 63 ft (19.2 m)

@ec B
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DIHART® Program Summary
Adapters

DAH® Compensating Holder
HSK adapter DIN 69893 A

» 80
: ¢

ABS® adapter
» 80

D
4

taper shank DIN 69871 AD/B
» 81

taper shank JIS B 6339 AD/B
» 81

CAT / MS taper
> 82

DPS Floating Holder
VDI connection DIN 69880
» 90

F——1 1 Hifs

cylindrical shank similar to DIN 1835
» 90

DAH® Hydraulic chuck
For cylindrical shank tooling
» 84

DAH® Adapter
For ABS® connection tooling
) 84

DAH® Cylindrical Shank Bushing
For cylindrical shank tooling
» 85

DAH® 50 HS Compensating Holder
HSK adapter DIN 69893 A
) 86

> 86

> 86

taper shank CAT 40
) 86

Reducer sleeve
) 87

E@lﬁ

E@
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Reaming Tools

cylindrical connection

4 DAH® connection

DIHART®

REAMAX® TS

@ 0.7087 — 2.5591 inch (@ 18.000 — 65.000 mm)

© 0.7087 — 1.6535 inch (@ 18.000 — 41.999 mm)

@ 1.6535 - 2.5591 inch (@ 42.000 — 65.000 mm)

@ 1.3780 — 2.5591 inch (@ 35.000 — 65.000 mm)

REAMAX®
@ 0.4724 - 1.5748 inch (@ 12.000 — 40.000 mm)

Monomax® — Expandable

© 0.2205 - 1.0197 inch (@ 5.600 — 25.899 mm)

Fullmax Solid Carbide Reamer

@ 0.1181 - 0.7874 inch (@ 3.000 — 20.000 mm)

@ 0.1181 - 0.7874 inch (& 3.000 — 20.000 mm)

Cutting Ring & Duomax

@ 0.2858 — 3.9605 inch (@ 60.600 — 100.599 mm)
Holder with cylindrical shank similar to DIN 1835

@ 0.2858 — 4.3543 inch (& 60.600 — 110.599 mm)
Holder with DAH® connection

@ 0.2858 — 4.3543 inch (& 60.600 — 110.599 mm)
Holder with ABS® connection

PCD Reamer
@ 0.1575-0.7913 inch (@ 4.000 —20.100 mm)

& ABS® connection

Program Summary

Page

» 17

> 18

> 19

» 20

> 27

» 34 -37

> 42

> 43

» 52

» 53

) 54

> 64 - 65

"
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DIHART REAMAX® TS

Modular Reaming System

The flexible and cost effective DIHART REAMAX® TS
offers a precise clamping system with a standard
connection for all DIHART REAMAX® TS reaming
heads, offering flexibility and cost-effectiveness
thanks to fast and high-precision tool changing.

DIHART REAMAX® TS offer system modularity due
to a versatile and clearly structured range of reaming
heads which can handle all common diameter ranges
and machining requirements. Tool costs and holder
inventory are thereby reduced to a minimum.

Application:

All current materials

Through and blind holes

Small bore tolerances

Upto5xD

High speed — up to 985 ft/min (300 m/min)
High feed — up to 0.094 in/rev (2.4 mm/rev)

A connection for maximum production reliability

This high-precision connection guarantees safer transfer
of the torque that occurs during reaming and provides the
concentricity required for precision machining.

DIHART REAMAX® TS is designed for high speed
machining.

s
. § 7
7
/i
Yriid

BENEFITS for you:

B High-precision manufacturing for guaranteed
quality

B Modular tool system for the highest flexibility

B Compensation for wear through simple adjustment

M Integrated run-out adjustment for short lengths

B Can be adjusted for extremely small hole tolerances

Multi-flute tools

Wear compensating for small tolerances and able to
machine bore tolerances as small as IT4, all DIHART
REAMAX® TS multi-flute tools are adjustable. Maximum
repeatable accuracy is achieved without pre-setting

- Longer tool life

- Maximum performance

- Extremely tight bore tolerances

- Less machine down time

Internal coolant system

The coolant is supplied through the tool with flute or blind
hole coolant styles.




& KOMET"

DIHART s
DIHART REAMAX® TS Page
Tool Recommendation 14 -15

Reaming Head
@0.7087 — 2.5591 inch (& 18.000 — 65.000 mm) 16

Holder

Cylindrical shank 17
DAH® Zero adapter 18
ABS® adapter 19
DAH® adapter 19

Assembly Instructions 20-21

Replacement parts / Accessories 21

Minimal setting time

The radial clamping system allows the
replaceable heads to be changed without

removing the holder from the adaptor, EB

reducing the setting time considerably.

DIHART REAMAX® TS provides maximum
production reliability for the smallest

tolerances. 8
0p UsL %
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DIHART REAMAX® TS

Tool Recommendation
High-speed machining

£ ;k ,,,,,
=% é . Material example
g £ o Material AISI / SAE
= = g Order No. Cutting Cuttlrjg Order No. Cutting Cuttlrjg
I = 5 geometry material/ geometry material/
s % kS (ASG) coating (ASG) coating
o 1010
— =<72,5500 non-alloy steels };411431 75).93 ASG4000 DST 75).71 ASG4000
B Holelioo 5115 75J.93  ASG4000  DST 75071 ASGA4000
™~ 130,000 low alloy steels 5120
~ <725500 lead alloys 12L14 75).93 ASG4000 DST 75).71 ASG4000
non alloy / low alloy steels:
= >130000 e et I s 75).93  ASG4000  DST 75171 ASG3000
tools steels
S >130000 high alloy steels o1 75).71  ASGO106 75).71  ASGO106
- M10
< HSS T4
o 250 special alloys: Inconel, Inconel® 718
LN Hastelloy, Nimonic, stc. Nimonic® 80A
:‘3 58,000 gggmmalloys UHEARY
< =87,000 stainless steels e 75).47  ASGO106  DBF 75).47  ASGO106  DBF
E <130,000 stainless steels 630 75).47 ASG0106 DBF 75).47 ASG0106 DBF
2 >130,000 stainless / fireproof steels 403 75147 ASGO106 DBF 75147 ASGO106 DBF
o ; Class 25
e 180 gray castiron C3000 75).37 ASG3000 DBG-N 75).37 ASG3000 DBG-N
e 250 alloy gray cast iron A436 Type 2 75).37 ASG3000 DBG-N 75).37 ASG3000 DBG-N
o : : L 60-40-18
oy =87,000 130 ductile cast iron, ferritic D4512 75J).93 ASG3000 DST 75).47 ASG3000 DBF
— ductile cast iron, ferritic/  80-55-06
p 230 periiic oM Desgs 75).93  ASG3000 DST 75).47  ASG3000 DBF
o spheroidal graphite cast 100-70-03
o >87,000 250 iron, perlitic 07003 75J.93 ASG3000 DST 75).47 ASG3000 DBF
= malleable iron
S 200 2loyed spheroidal graphite - 431, 75137  ASG3000 DBG-N 75,37  ASG3000 DBG-N
; 300 vermicular cast iron 75).37 ASG3000 DBG-N 75).37 ASG3000 DBG-N
o copper alloy, brass,
~N 90 lead-alloy bronze, lead 316 75).93 ASG3000 DST 75).71 ASG3000
= bronze: good cut
; 100 g‘;ggfg:ﬁg,yagga;jt 75).71 ASG3000 75).71 ASG3000
o
= 60 wrought aluminum alloys S8 75117 ASGO706  DBC 75117 ASGO706
— cast aluminum alloy: 380
o 75 Si-content <10% A356.0 75).17 ASGO0706 DBC 75).17 ASG0706
= magnesium alloy ’
o q .
= 100 EStalminumaeloy: 283 75).17  ASGO706  DBC 75017 ASGO706
o
3 203,000 hardened stecls 75137  ASGO106  DBG-N
o
© 261000 DUETRAECS o 75137 ASGO106  DBG-N

For inquiries concerning tools for materials without a recommendation, please contact us.
14 Patent applied for inside and outside Germany (REAMAX®)



DIHART REAMAX® TS

Tool Recommendation

High-speed machining Conventional machining
Order No. Cutting Cuttlng Order No. Cutting Cuttlpg Order No. Cutting Cuttlng Order No. Cutting Cuttlng
geometry  material/ geometry  material/ geometry  material geometry  material

(ASG) coating (ASG) coating (ASG) (ASG)
75H.93  ASG3000 DST 75H.71  ASG3000 75J.21  ASG3000 75H.21  ASG3000

75H.93  ASG3000 DST 75H.71  ASG3000 75J.21 ASG02 75H.21 ASGO02
75H.93  ASG3000 DST 75H.71  ASG3000 75J.21  ASG3000 75H.21  ASG3000
75H.93  ASG3000 DST 75H.71  ASG3000 75J.21  ASG3000 75H.21  ASG3000
75H.71  ASGO0106 75H.71  ASGO0106 75J.21  ASGO106 75H.21  ASG0106

75J.21 ASGO3 75H.21 ASGO3
75H.47  ASGO0106 DBF 75H.47  ASGO106 DBF 75J.21 ASG0106 75H.21 ASGO0106
75H.47  ASGO106 DBF 75H.47  ASGO106 DBF 75J).21 ASGO0106 75H.21 ASGO0106
75H.47  ASGO0106 DBF 75H.47  ASGO0106 DBF 75J.21  ASGO106 75H.21  ASG0106
75H.37  ASG3000 DBG-N 75H.37  ASG3000 DBG-N 75J.21  ASG3000 75H.21  ASG3000
75H.37 ASG3000 DBG-N 75H.37 ASG3000 DBG-N 75J.21  ASG3000 75H.21  ASG3000

75H.93  ASG3000 DST 75H.47  ASG3000 DBF 75J.21 ASG02 75H.21 ASG02
75H.93  ASG3000 DST 75H.47  ASG3000 DBF 75J.21  ASG3000 75H.21  ASG3000
75H.93  ASG3000 DST 75H.47  ASG3000 DBF 75J.21 ASG3000 75H.21 ASG3000
75H.37 ASG3000 DBG-N 75H.37  ASG3000 DBG-N 75J.21  ASG3000 75H.21  ASG3000
75H.37  ASG3000 DBG-N 75H.37  ASG3000 DBG-N 75J.21  ASG3000 75H.21  ASG3000
75H.93  ASG3000 DST 75H.71  ASG3000 75J.21  ASGO106 75H.21  ASG0106
75H.71  ASG3000 75H.71  ASG3000 75J.21  ASGO106 75H.21  ASGO0106

75H.17  ASG0706 DBC 75H.17  ASG0706 DBC 75J.21 ASG02 75H.21 ASG02
75H.17  ASGO0706 DBC 75H.17  ASG0706 DBC 75J.21  ASG3000 75H.21  ASG3000
75H.17  ASGO0706 DBC 75H.17  ASGO0706 DBC 75J.21  ASG3000 75H.21  ASG3000

75H.37 ASGO106  DBG-N

75H.37 ASG0O106  DBG-N

Cutting speed and feed see pages 100-101.
Important: See chapter (§) for more application details and safety notes! 15
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Order No.

75J.21
75).71
75).37
75).47
75).17
75).93
75).67
75).87

@D

0.7087 - 0.7873
0.7874 - 0.8661
0.8662 - 1.0629
1.0630 - 1.2519
1.2520-1.3779
1.3780 - 1.6535
1.6536 —2.0472
2.0473 - 2.5591

~ o~~~ o~~~ —~

18.000 — 19.999) ( )
20.000 — 21.999) ( )
22.000 — 26.999) ( )
27.000 — 31.799) @D-0.213 (@ D-5.4)
31.800 — 34.999) ( )
35.000 — 41.999) ( )
42.000 — 51.999) ( )
52.000 — 65.000) ( )

DIHART REAMAX® TS

Reaming Head - expandable

B Custom reaming head - selection options!

@D
D x

@ 0.7087 — 2.5591 inch
(@ 18.000 — 65.000 mm)

Selection: Cutting material, material, coolant supply

=

Order No.

75H.21
75H.71
75H.37
75H.47
75H.17
75H.93
75H.67
75H.87

)material group 10.0&10.1 -

@ D-0.157
@ D-0.157
@ D-0.165

@ D-0.236
@D-0.272
@ D-0.295
@ D-0.346

Selection example: material St37, cutting material DST, central coolant supply,
bore without interruption = Order No. 75H.93

® main area of application © suitable in some cases
) conventional machining - 2

Pull stud included with holder

or available separately

3 NEES 5 Nl
D)
©
£ for material for material
[©) )
£ <
U g e U 9o
HM D‘I o‘l o‘l o‘l D‘I o‘l o‘l o‘l
TiN O 0} O © . 0} © ©
DBG-N O 0 © O (D
DBF O @ ©O O @
DBC () ]
DST [ ) [ )R DR
DJC )2
DJF ©
3material group 12.0 - ¥ material group 12.1 - 9 material group 12.0&12.1
(..)=mm
Dimensions
0
) ) 7N
min. diameter QCDQ
for a
front cutting
D x a 12 No. of 5
~ ~ ~ teeth llbs]
@D-4.0 0.236 (6.0) 0.787 (20) 6 0.07
@D-4.0 0.236 (6.0) 0.787 (20) 6 0.07
?D-4.2 0.236 (6.0) 0.787 (20) 6 0.09
0.236 (6.0) 0.984 (25) 6 0.09
?D-6.0 0.236 (6.0) 0.984 (25) 8 0.1
@D-6.9 0.236 (6.0) 0.984 (25) 8 0.29-0.33
@D-75 0.236 (6.0) 1.181 (30) 8 0.44-0.55
@ D-8.8 0.315 (8.0) 1.378 (35) 10 0.77-0.99

Preferred range available from stock. See page 94-95.

Order example: Order No. 75H.93 - Bore diameter 65 mm - Bore tolerance H6 - Material St37 or ASG3000 (Cutting geometry page 14-15)

Patented design



@ 0.7087 — 2.5591 inch DIHART REAMAX® TS
(9 18.000 - 65.000 mm) Holder with cylindrical shank similar to DIN 1835

with internal coolant supply ®

Pull stud 2
[a) E‘ ~ __‘4'— \ . eamax e [ |
Q - - i )o.,. 75A.40.13040 Q ;| j
b C
L 3
(..)=mm
Short version Long version
@D Order No. L b C od 2 Order No. L b C Qd & 5
s s/ ~.
0.7087 - 0.7873 5.118 3.150 1.968 0.787 7.480 5.512 1.968 0.787 B
(18.000 - 19.999) 75A.40.13010 (130) (80) (50) (20) 0.44 75A.40.15010 (190) (140) (50) 20) 0.66 f
0.7874 -0.8661 75A.40.13020 5.118 3.150 1.968 0.787 0.44 75A.40.15020 7.480 5512 1.968 0.787 0.66

(20.000 - 21.999) (130)  (80) (50)  (20) (190) (140) (50)  (20)
0.8662 — 1.0629 5118 3.150 1.968 0.787 8268 6299 1968 0.787
(22.000-26.999) = ’°A40.13030  “43q) ")  (s0) (20) 066  75A40.15030 o145 (160) (50)  (20)
10630 1.2519

0.88 6
(27.000 - 31.799) 6.929 4.724 2.205 0.984 9.291 7.087 2.205 0.984 @

oyo 1479 75A40130a0 0528 GTRE 2205 OO8E 140 7sma0nsoa0 D220 70O 2200 0084 154
(31.800 - 34.999)

13780 - 1.6535 6.929 4724 2205 0984 10,079 7.874 2.205 0984

o000 4isae  75A4013050 029 L7AE 2285 O3 132 7sagososo oof® DA 22 908 220

16536  2.0472 7087 4724 2362 1260 11.024 8661 2.362 1260

o sees) | e SR aeel e | eer | e | R | et Fea) | o) | G | e | S 7
2.0473 - 2.5591 opdoq3070 7087 4724 2362 1260 Lo ool 11024 8661 2362 1260 , .

(52.000 - 65.000) (180) (120) (60)  (32) (280) (2200 (60) (32)

Includes: REAMAX® TS holder complete with operating key, pull stud and open-end wrench (— page 21).
Please order reaming head separately.

o0

&
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DIHART REAMAX® TS @ 0.7087 — 1.6535 inch

DAH® Zero Holder with cylindrical shank (@ 18.000 — 41.999 mm)
similar to DIN 1835

B with internal coolant supply
m holder is set to a run-out of < 0.0002" (< 0.005 mm)

Pull stud Adjustment screw

g I DIHART" Reamax" TS -
SF 15A4113020 -
o~ §20,000-21,999 Q2

b ©0.709 - 1.062 (¥ 18.000 - 26.999 mm) | ‘

b @ 1.063 —2.558 (@ 27.000 — 41.999 mm)
L

(.)=mm
Short version Long version
@D Order No. L b C od & Order No. L b C od &
bs) s}
0.7087 — 0.7873 5.709 3.150 1.968 0.787 8.071 5.512 1.968 0.787
(18.000 - 19.999) 75AA113010 0 Cen) (so) 2oy 044 TSAALIS0N0 oo o (o) (20 066
0.7874 - 0.8661 5.709 3.150 1.968 0.787 8.071 5.512 1.968 0.787
(20.000-21.999)  7PAA4113020 T4y Tgoy (s0) (20 006 7PAALIS020 505 (qa0) (s0) (0 O88
0.8662 — 1.0629 5.709 3.150 1.968 0.787 8.858 6.299 1.968 0.787
(22.000 - 26.999) 75A4113030 o o) (so) 20y 066 TSAANIS030  oon ol sy (20 088
1.0630 — 1.3779 6.929 4.724 2.205 0.984 9.291 7.087 2.205 0.984
(27.000 - 34.999) 75A41.13040 D08 G500 “Be) 25y 110 TSAALIS040 5o ieoy (3 (a5) 154
1.3780 - 1.6535 J5A4113050 6929 4724 2205 0984 ... _cn a.icoey 10079 7.874 2205 0984 o

(35.000 - 41.999) (176) (120) (56)  (25) (256) (200) (56)  (25)

Includes: DAH® Zero holder complete with operating key, pull stud and open-end wrench (— page 21).
Please order reaming head separately.

Patented design



@ 1.6536 — 2.5591 inch DIHART REAMAX® TS
(9 42.000 - 65.000 mm) Holder with DAH® Connection

with internal coolant supply m

Pull stud

Short version Long version
@D Order No. L b DAH = Order No. L b DAH =
3 s m—
1.6536 —2.0472 5.433 4.724 9.370 8.661
(42.000 - 51.999) 75A.30.13060 (138) (120) 81 1.98 75A.30.15060 (238) (220) 81 3.31
2.0473 - 2.5591 5.433 4.724 9.370 8.661
(52.000 - 65.000) 75A.30.13070 (138) (120) 81 2.20 75A.30.15070 (238) (220) 81 4.41
Includes: REAMAX® TS holder with operating key, pull stud and open-end wrench (— page 21). 5
Please order reaming head separately. DAH® compensation holder see Chapter 8. @
@ 1.3780 — 2.5591 inch Holder with ABS® Connection
(@ 35.000 — 65.000 mm) with internal coolant supply m

Dimensions 8
()
&
@D Order No. L ABS >
(lbs)
1.3780 — 1.6535 (35.000 - 41.999) 75A.60.13050 4.331 (110) 32 0.92
1.6536 —2.0472 (42.000 - 51.999) 75A.60.13060 4.527 (115) 32 1.17 9
2.0473 —2.5591 (52.000 - 65.000) 75A.60.13070 4.921 (125) 40 1.83
Includes: REAMAX® TS holder with operating key, pull stud and open-end wrench (— page 21).

Please order reaming head separately.
19
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DIHART REAMAX® TS
Assembly instructions

Open clamping jaws (2) with key (3.
Insert reaming head (.

Dia. range
0.7087 — 0.7873 (18.000 - 19.999)
0.7874 — 0.8661 (20.000 - 21.999)
0.8662 — 1.0629 (22.000 - 26.999)
1.0630 - 1.3779 (27.000 - 34.999
1.3780 - 1.6535 (35.000 - 41.999
1.6535 - 2.0472 (42.000 - 51.999
2.0473 - 2.5591 (52.000 - 65.000

(
(

( )
( )
( )
( )

Adjusting to compensate for wear

Clean taper/face contact thoroughly (grease and debris free).
Screw retention knob (5) into reaming head and tighten with
open-end wrench (&).

Close clamping jaws (2) with key (3), noting recommended torque.
When inserting the reaming head (@) this is drawn into its final
position by the clamping jaws ().

Torque M
13 in-Ibs (1.5 Nm)
22 in-Ibs (2.5 Nm)
35 in-lbs (4 Nm)
44 in-lbs (5 Nm)
53 in-lbs (6 Nm)
88 in-lbs (10 Nm)
111 in-lbs (13 Nm)

When removing, the reaming head (1) is pressed out of its position
by the clamping jaws (2) which allows it to be easily removed from
the holder: open the clamping jaws (2) with the key (3), remove

the reaming head (@).

The bore tolerances as small as IT4 can be achieved by adjusting
with the hexagonal key @).
Hexagonal wrench not included with REAMAX® TS heads or
holders.

Patented design



DIHART REAMAX® TS
Operating Instruction DAH® Zero
Y Adjusting:
e Set the indicator dial by adjusting the bezel position.

e Locate the highest run-out point on the dial by rotating
the tool.

e Turn the adjustment screw clockwise using an Allen key
(1), correcting the run-out. Over-tension by approx. 5 ym.

e Engage the opposite adjustment screws (2) and drive
back the tool by the specified over-tension value.

e Engage the two other adjustment screws.

e Align all 4 adjustment screws until concentricity is < 2 pm.

Please note:

e Only unscrew the adjustment screws by a max of %2 to 1
rotation.

e Never use the holder without the reamer head clamped
and then only when the adjustment screws are

tightened.
e In order to properly set this tool, an indicator with
0.002mm or 0.0001" discrimination is required. 4

e Indicate the tool when mounted in the machine spindle.

Replacement parts / Accessories @
(.)=mm
® @ ® ®
Clamping key Hexagonal Retention Open-end wrench
— key* knob for retention knob 7
@D Size Order No. L Torque M Size Order No. Size Order No. EB
0.7087 — 0.7873 (18.000 - 19.999) 8IP LO5 01240 13.3 in-lbs (1.5 Nm) SW4 15E.30.10010 SW5 18589 10005
0.7874 - 0.8661 (20.000-21.999) SW 2.5 18050 10025 (100) 22.1 in-lbs (2.5 Nm) SW5 15E.30.10020 SW5 18589 10005
0.8662 — 1.0629 (22.000-26.999) SW 3 18050 10030 (100) 35.4 in-lbs (4 Nm) SW5 15E.30.10030 SW6 18589 10006
1.0630 - 1.3779 (27.000 - 34.999) SW3 18050 10030 (100) 44.3 in-lbs (5 Nm) SW8 15E.30.10040 SW 8 18589 10008 8
1.3780 - 1.6535 (35.000 - 41.999) SW3 18050 10030 (100) 53.1 in-lbs (6 Nm) SW6 15E.30.10050 SW 10 18589 10010 ﬁiﬁ
1.6535-2.0472 (42.000 - 51.999) SW4 18050 10040 (100) 88.5 in-lbs (10 Nm) SW8 15E.30.10050 SW 10 18589 10010 J
2.0473 - 2.5590 (52.000 - 64.999) SW5 18050 10050 (100) 115 in-lbs (13 Nm) SW 10 15E.30.10070 SW 13 18589 10013

* not included with REAMAX® TS heads or holders.
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DIHART REAMAX®

The new dimension in high performance reaming

More performance. More flexibility.

DIHART's high-speed reaming series, REAMAX®, provides
maximum cutting performance through multiple cutting
edges and offers all the advantages of replaceable cutting
inserts in one system.

- Maximum efficiency and complete process capability

- High rigidity during maximum cutting speed

- No size setting when blades are replaced

- Maximum flexibility for combining cutting materials and
coatings along with diameters and geometry are available and
can be chosen for each specific application

- Made to order, short delivery time

- Precise repeatability and replacement accuracy

- Designed for inner coolant supply and minimal quantity
|ubrication (MQL)

Maximum process efficiency and accurate repeatability

Result in steel with
DIHART REAMAX® -replaceable head

Reaming tools

The modular reaming tool consists of a tool holder
with cylindrical shaft and the REAMAX® replaceable
head. A high precision short taper ensures the
connection between the replaceable head and the
holder. Precise repeatability from head to head allows
for minimal tool change time.

Replacement accuracy of the
DIHART REAMAX® -connection

-
o

B 1. Measuring W 2. Measuring
O 3. Measuring Measuring

g .
8
7
6 .
5 .
4
3
2 .
1 .
0



BENEFITS for you:

B Precision ground modular system for
guaranteed consistency

B Maximum stability for the most
demanding machining tasks

B Extremely high repeatability through
a tapered flat bearing face

B Extremely high machining
performance for the maximum
efficiency

B Minimum quantity lubrication (MQL)
optimized for environmentally
friendly use

Simple possible replacement

The DIHART REAMAX® replaceable head is
fixed on to the tool holder with a tie-rod and
a clamping nut. There is no need for time
and cost intensive setting to the final size

as the heads are manufactured specifically
for each application to the exact diameter
and tolerance. DIHART REAMAX® offers
replacement time with no idle time.

Application:

- All current materials

- Through and blind holes

- 3xDand5xD

- High speed — up to 985 ft/min (300 m/min)
- Feed — up to 0.094 in/rev (2.4 mm/rev)

DIHART«
DIHART REAMAX® Page
Tool Recommendation 24 -25
Replaceable Head

@ 0.4724 — 1.5748 inch (@ 12.000 — 40.000 mm) 26
Holder

Cylindrical shank 27
Assembly Instructions 28
Replacement parts / Accessories 29
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@ DIHART REAMAX®
Tool Recommendation
High-speed machining
a é . Material example
@j g £ o Material AISI / SAE
= = g Order No. Cutting Cuttlpg Order No. Cutting Cuttlpg
i 2 < geometry  material/ geometry  material/
3 % kS (ASG) coating (ASG) coating
= 1010 _
= =<72,500 non-alloy steels 1;‘11431 640.92 ASGO5 DST 640.70 ASGO5 TiN
S e poirelley 5115 64092  ASGOS DST 64070  ASGOS TiN
™~ 130,000 low alloy steels 5120 . .
T <72,500 lead alloys 1214 640.92 ASGO5 DST 640.70 ASGO5 TiN
non alloy / low alloy steels:
< >130000 e et I s 640.92  ASGO5 DST 640.71  ASG3000  Til
tools steels
S >130000 high alloy steels o1 640.70  ASGO106  TiN 640.71  ASGO106  TiN
— M10
< HSS T4
o 250 special alloys: Inconel, Inconel® 718
LN Hastelloy, Nimonic, stc. Nimonic® 80A
I-TW' 58,000 Egmﬂmlalloys THEARDY
< =87,000 stainless steels e 640.49  ASGO106  DBF 640.49  ASGO106  DBF
G <130,000 stainless steels 630 640.49 ASG0106 DBF 640.49 ASG0106 DBF
2 >130000 stainless/ fireproof steels 450 640.49  ASGO106  DBF 640.49  ASGO106  DBF
180 gray cast iron Class 25 640.37  ASG3000  DBG-N 640.37  ASG3000  DBG-N
250 alloy gray cast ron A436 Type 2 640.37  ASG3000  DBG-N 640.37  ASG3000  DBG-N
? 87,000 130 ductile castiron, ferritic 0y '® 64093  ASG3000  DST 640.37  ASG3000  DBG-N
z] s R A Bl 640.93  ASG3000  DST 640.37  ASG3000  DBG-N

spheroidal graphite cast
5 >87,000 250 iron, perltic o3 640.93  ASG3000  DST 640.37  ASG3000  DBG-N

malleable iron

200 aloyed spheroida graphite 430, 64037  ASG3000 DBG-N 64037  ASG3000  DBG-N
300 vermicular cast iron 64037  ASG3000 DBG-N 64037  ASG3000  DBG-N

copper alloy, brass,
90 lead-alloy bronze, lead 316 640.93 ASG3000 DST 640.71 ASG3000 TiN

bronze: good cut

12.0

flgro) |y, LS, 640.71  ASG3000 TiN 640.71  ASG3000 TiN

bronze:average cut

12.1

N | K |
102 101 100 91 90 81 80

o
o 60 wrought aluminum alloys 5151 640.27  ASGO706  DBC 640.27  ASGO706  DBC
— cast aluminum alloy:
o 75 Si-content <10% Aa26 0 640.27  ASGO706  DBC 640.27  ASGO706  DBC
= magnesium alloy :
= 100 &t aluminur aloy: o0 640.27  ASG0706  DBC 640.27  ASG0706  DBC
@ 203,000 haydened steels 64037  ASGO106  DBG-N

=
o
S 261,000 e A 64037  ASGO106  DBG-N

For inquiries concerning tools for materials without a recommendation, please contact us.
24 Patent applied for inside and outside Germany.



High-speed machining

L |

Order No.

640.93

640.93

640.93

640.93

640.71

640.49

640.49

640.49

640.37

640.37

640.93

640.93

640.93

640.37

640.37

640.93

640.71

640.27

640.27

640.27

640.37

640.37

Cutting
geometry
(ASG)

ASG3000

ASG3000

ASG3000

ASG3000

ASG0106

ASG0106
ASG0106
ASG0106
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG0706
ASG0706
ASG0706
ASG0106

ASGO0106

g Order No.

material/
coating

DST

DST

DST

DST

TiN

DBF
DBF
DBF
DBG-N
DBG-N
DST
DST
DST
DBG-N
DBG-N
DST
TiN
DBC
DBC
DBC
DBG-N

DBG-N

640.71

640.71

640.71

640.71

640.71

640.49

640.49

640.49

640.37

640.37

640.37

640.37

640.37

640.37

640.37

640.71

640.71

640.27

640.27

640.27

Cutting speed and feed see pages 100-101.

— |

Cutting
geometry
(ASG)

ASG3000

ASG3000

ASG3000

ASG3000

ASG0106

ASG0106
ASG0106
ASG0106
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0706
ASGO0706

ASGO0706

g Order No.

material/
coating

TiN

TiN

TiN

TiN

TiN

DBF
DBF
DBF
DBG-N
DBG-N
DBG-N
DBG-N
DBG-N
DBG-N
DBG-N
TiN
TiN
DBC
DBC

DBC

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

DIHART REAMAX®
Tool Recommendation

Conventional machining

Cutting
geometry
(ASG)

ASG3000

ASG02

ASG3000

ASG3000

ASG0106

ASGO3
ASGO0106
ASGO0106
ASG0106
ASG3000
ASG3000

ASG02
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0106
ASG0106

ASG02
ASG3000

ASG3000

Important: See chapter (§) for more application details and safety notes!

Sty Order No.

material

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

640.21

L |

Cutting
geometry
(ASG)

ASG3000

ASG02

ASG3000

ASG3000

ASG0106

ASGO3
ASG0106
ASG0106
ASGO0106
ASG3000
ASG3000

ASG02
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0106
ASG0106

ASG02
ASG3000

ASG3000

Cutting
material

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

v

1

£l

=

o0

)

)

&L:
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DIHART REAMAX®
Replaceable Heads

| for through and blind hole machining

@ 0.4724 - 1.5748 inch
(@ 12.000 — 40.000 mm)

Please note: do not use @ 0.472 —0.492" (12.000 - 12.500 mm) for blind hole machining

@D

for through hole machining

B Custom reaming head - selection options!

=

Order No.

640.20
640.70
640.36
640.48
640.26
640.92
640.66

Selection example: material St37, cutting material DST, central coolant supply,

@D
D x

Selection: Cutting material, material, coolant supply

=

Order No.

640.21
640.71
640.37
640.49
640.27
640.93
640.67

bore without interruption = Order No. 640.93

O B

21 =

for material

&

-

for material

Cutting material / coating u M “ “ a H u M “ “ a H

HM
TiN
DBG-N
DBF
DBC
DST
DJC

@® main area of application © suitable in some cases
" conventional machining - 2 material group 10.0&10.1 - 3 material group 12.0 - ¥ material group 12.1 - 5 material group 12.0&12.1

0.4724 - 0.6299
0.6300 - 0.8660
0.8661 - 1.0235
1.0236 - 1.2598
1.2599 - 1.5748

12.000 - 15.999)
16.000 - 21.999)
22.000 - 25.999)
26.000 - 32.000)
32.001 - 40.000)

@ D-0.098

@D -0.157
@D-0.157

Dimensions

min. diameter
for

front cutting
D x

~

@D-25

( )
@D-0.118 (@ D -3.0)
@D-0.118 (@ D-3.0)
( )
( )

@D-4.0
@D-4.0

o e e @ FYEeLE XK XK X
© O @ © ® O ® ©
[ J ON)) [ J

O @ © O @
[ [

(D

Order example: Order No. 640.93 - Bore diameter 21 mm - Bore tolerance H6 - Material St37 or ASG3000 (Cutting geometry page 24-25)

Preferred range available from stock. See page 94.

Patented design



@ 0.4724 - 1.5748 inch DIHART REAMAX®
(9 12.000 - 40.000 mm) Holder with cylindrical shank similar to DIN 1835

with internal coolant supply ®
suitable for minimum quantity lubrication (MQL) m
not suitable for shrink fit m

(.)=mm
Short version Long version

for _ S
@D Order No. L b C ad % Order No. L b C @d %
SO swoioer 2R 0 0 OB0 0x swsen G 0 00 oo
SENURT s 55 220 S O 0w wosen G55 40 S O o
SN swoes o GO 225 OB o sosies [ BT 225 OB o
SIS swoes GBS 225 OB o wosies 35 SSR 225 O
1.2599 - 1.5748 610.01.006 /835 5472 2362 1260 o0  eangioos 10630 8268 2362 1260 , g

(32.001 - 40.000) (199)  (139) (60) (32) (270)  (210) (60) (32)

Includes: REAMAX® holder complete with operating key, open-end wrench, tie rod, seal disc and clamping nut (page 29).
Please order replaceable head separately.

» M~ o o s @ M - ©

&
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DIHART REAMAX®
Assembly instructions

28

Clean taper/face contact thoroughly (grease and debris free).
Apply light grease on tie bar thread (5).

Locate tie bar () on insert and holder.

Important note: for taper size 3, 4 and 5, fit with marking on

tie bar and insert aligned.

Draw in tie bar with the clamping nut. Before tightening, turn
insert and tie bar clockwise until it stops.
Tighten the clamping nut as far as possible using the torque key

to the recommended torque M.

Dia Range

0.4724 - 0.6299 (12.000 - 15.999)
0.6300 - 0.8660 (16.000 —21.999)
0.8661 - 1.0235 (22.000 - 25.999)
1.0236- 1.2598 (26.000 - 32.000)
1.2599 - 1.5748 (32.001 - 40.000)

Removing the replaceable head:

Loosen the clamping screw.

Pull tie bar from holder and head.

Torque M

35 - 44 in-lbs (4-5 Nm)
53 -62 in-lbs (6-7 Nm)
88 -106 in-lbs (10-12 Nm)
159 - 177 in-lbs (18-20 Nm)
230 - 248 in-lbs (26-28 Nm)

Locate clamping key (3 in head and loosen insert by turning.

Patent applied for inside and outside Germany



® Replaceable head

@D Size

0.4724 - 0.6299 (12.000 — 15.999) SW 4

0.6300 — 0.8660 (16.000 —21.999) SW 5

0.8661 —1.0235 (22.000 — 25.999) SW 7

1.0236- 1.2598 (26.000 - 32.000) SW 8

1.2599 - 1.5748 (32.001 - 40.000) SW 10

Tie-rod
for :

@D Order No.
0.4724 - 0.6299 (12.000 — 15.999) 640.03.001
0.6300 - 0.8660 (16.000 —21.999) 640.03.002
0.8661 - 1.0235 (22.000 — 25.999) 640.03.003
1.0236- 1.2598 (26.000 — 32.000) 640.03.004
1.2599 - 1.5748 (32.001 — 40.000) 640.03.005

DIHART REAMAX®

Replacement parts / Accessories

Holder

®

Clamping key

s

Order No.
short version

18050 10040
18050 10050
18050 10070
18050 10080
18050 20100

L

Seal disc

DIN
472

Order No.

55232 01010
55232 01210
55232 01610
55232 01610
55232 02210

(.)=mm
O)
Open-end wrench
=
Order No. L Size Order No.
long version
18050 20040 (200) SW 12 18589 00012
18050 10055 (350) SwW 14 18589 00014
18050 35070 (350) SW 19 18589 00019
18050 35080 (350) SW 22 18589 00022
18050 35100 (350) Sw 27 18589 00027
©)
Clamping nut Clamping nut
short version long version
|
Order No. Order No.
640.04.001 640.84.001
640.04.002 640.84.002
640.04.003 640.84.003
640.04.005 640.84.005
640.04.006 640.84.006

Includes: REAMAX® holder complete with operating key, open-end wrench, tie rod, seal disc and clamping nut.

29
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DIHART Monomax® — Expandable

DIHART Monomax®

One-piece tools — known as monobloc tools — are one of
DIHART's specialities. The demands which have been made
over decades are reflected in an enormous number of
types and variations. This successful tool program has been
completely revised with many standards available through
efficient manufacturing.

Application:

Non-alloy and low alloy steels

Stainless, heat resistant and high alloy steels

Grey cast iron and spheroidal graphite cast iron
Copper alloys, brass and bronze

Aluminum

Titanium, titanium alloys, CGI and plastic on request

BENEFITS for you:

B Designed for small hole diameters

B Wear compensation for extremely small hole
tolerances

B Extremely durable due to one piece construction

M Precision ground to size

Versions:

Short and long versions

Through and blind hole coolant outlets available

Uncoated and coated carbide or DST

Diameter range 0.2205 — 1.0197 inch (5.600 — 25.899 mm)



& KOMET"

DIHART.
DIHART Monomax®  Fase
Tool Recommendation 32-33
Monomax® — Expandable
6.0.220.5 - .1.0197 inch (& 5.600 —.25.899 mm) 3435
with cylindrical shank — short version
@0.2205 - 1.0197 inch (& 5.600 - 25.899 mm) 3637

with cylindrical shank — long version

I
U
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DIHART Monomax® - Expandable

Tool Recommendation
High-speed machining

=
5 L g e Moo
,—? E 2 Order No.  Cutting Cutting  Order No.  Cutting Cutting
§ 2 < long geometry  material/ long geometry  material/
Z e S short (ASG) coating short (ASG) coating
w T
1010
= -alloy steel 1144 56J.93 56J.71
— =<72,5500 non-alloy steels s 56R.93 ASG4000 DST 56R 71 ASG4000
o 72,500 - non-alloy / 105 56J.93 56J.71
| 5 o oy 2tcels s11 cerg3  ASG4000  DST cer7y  ASGA000
= 56J.93 56J.71
~ <72,500 lead alloys 12114 56R.93 ASG4000 DST 56R 71 ASG4000
non alloy / low alloy steels:
= e o orey  ASG000 DT 27T AsG3000
tools steels . .
Q 5130000 high ally steel e Tl ASGO106 Tl ASGO106
- M10
< HSS T4
o 250 special alloys: Inconel, Inconel® 718
LN Hastelloy, Nimonic, stc. Nimonic® 80A
:‘3 58,000 gggmmalloys UHEARY
% < 87,000 stainless steels g(])gL ggéi; ASG0106 DBF ;2;?277 ASG0106 DBF
= ) 56J.47 56J.47
o <130,000 stainless steels 630 56R 47 ASG0106 DBF 56R47 ASG0106 DBF
2 5130000 stanless/ freproof steels 403 A ASGOI06  DBF  oor%7 ASGOi06  DBF
= 180 gray cast ron ety o3 AsG3000  DBGN o037 ASG3000  DBGN
s 250  alloy gray cast ron A436 Type 2 22;'?;77 ASG3000  DBG-N ;52;'377 ASG3000  DBG-N
g =<87,000 130 ductile cast iron, ferritic ga’;o;s '552;993 ASG3000 DST ;52;?3377 ASG3000 DBG-N
— ductile cast iron, ferritic/  80-55-06 56J.93 56J.37
p 230 periiic oM Desgs s6Ro3  7SG3000 DST 56r3y ASG3000  DBG-N
= R e e N 100570103 56).93 56).37
, perl -
S >87,000 250 Ir;]()anllegglrétilfon 07003 56R 03 ASG3000 DST 56R 37 ASG3000 DBG-N
= () [l ol b e | e o3 ASG3000  DBGN 203 ASG3000  DBGN
5\ : : 56J.37 56J.37
=) 300 vermicular cast iron 56R.37 ASG3000 DBG-N 56R.37 ASG3000 DBG-N
© ey ety s, 56).93 56J.71
lead-alloy bronze, iead
o 90 ;smzae%/oorgrlﬁ ea 316 56R.93 ASG3000 DST 56R 71 ASG3000
~ 100 gopper 2lon brase, 22;'.7711 ASG3000 ;52;"7711 ASG3000
o
r:. 60 wrought aluminum alloys %g; ;52:?1777 ASG0706 DBC ;52:?;77 ASG0706 DBC
— cast aluminum alloy: 380 56J.17 56J.17
Si- 10%
) 75 r%acs:é;ztr:a”oy A356.0 56R.17 ASG0706 DBC 56R.17 ASG0706 DBC
o i a
= op [EEETmdler ol asGoros  bec 227 AsGo7os  DBC
o
5 fzozleco] W feeret=s o3 ASGOI06  DBGN
o
= EEicer) I e = - o3 ASGO106  DBG-N

For inquiries concerning tools for materials without a recommendation, please contact us.



DIHART Monomax® - Expandable

Tool Recommendation

High-speed machining Conventional machining
L — | | ]
Order No.  Cutting Cutting Order No. Cutting Cutting  Order No. Cutting Cutting  Order No. Cutting Cutting

long geometry  material/ long geometry  material/ long geometry  material long geometry  material
short (ASG) coating short (ASG) coating short (ASG) short (ASG)
a0y ASG3000  DST  2PNTT ASG3000 202l AsG3000 a0y ASG3000
ggg:gﬁ ASG3000  DST ggg:;; ASG3000 2or2l AsGo2 gggé; ASGO2
ggg:gg ASG3000  DST ggg;;} ASG3000 ook2l ASG3000 ggg:g; ASG3000
Zgg:gg ASG3000  DST ggg:;} ASG3000 ;2;"2211 ASG3000 223:3; ASG3000
ooy ASGO106 ooy ASGO106 k2! AsGo106 ol ASGO106
ooy ASG0106  DBF  2PN47 ASGOI06  DBF oSl ASGO106 a2l ASGO106
ggg:j; ASGO106  DBF ggg:% ASGO106  DBF gg;?"?, ASGO106 ggg:; 11 ASGO106
ggg% ASGO106  DBF ggg:g ASGO106  DBF  oo-20 ASGO106 a2 ASGO106
ro03y ASG3000 DBGN 2203 ASG3000 DBGN  odl ASG3000 ol ASG3000
ggg:g ASG3000 DBG-N ggg;g ASG3000 DBG-N ;2;"2211 ASG3000 ggg;g; ASG3000
ggg:g ASG3000  DST ggg; ASG3000 DBGN 320 ASGO2 ggg:g; ASGO2
ggg:gﬁ ASG3000  DST ggg:g ASG3000 DBGN 2 ASG3000 ggg:g; ASG3000
sopoy ASG3000  DST 29037 ASG3000 DBGN o5l ASG3000 a2l ASG3000
?Sgﬁ? ASG3000  DBG-N ggg:g ASG3000 DBGN 2% ASG3000 ggg;g; ASG3000
03y ASG3000 DBGN 20037 ASG3000 DBGN oSl ASG3000 o2 ASG3000
ooy AsG3000  DsT  ENTT ASG3000 o2l AsGo106 ol ASGO106
223:;11 ASG3000 ggg:?’ ASG3000 o2l AsGo106 ggg;g; ASGO106
ggg:;; ASGO706  DBC ggg:;; ASGO7056  DBC 2221 AsGo2 ggg:g; ASGO2
ggg:;; ASGO706  DBC ggg:;; ASGO706  DBC ;52;?"2211 ASG3000 ggg;g; ASG3000
ggg:;; ASGO706  DBC ggg;;; ASGO706  DBC ;’g;?;, ASG3000 ggg;g; ASG3000
ggg:g ASGO106  DBG-N
Zggj; ASG0106  DBG-N

Cutting speed and feed see pages 100-101
Important: See chapter (§) for more application details and safety notes!
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DIHART Monomax® - Expandable

Short version with cylindrical shank similar to DIN 1835

H with internal coolant supply

| coolant supply available for blind or through hole applications

@ 0.2205 - 1.0197 inch
(@ 5.600 — 25.899 mm)

B Custom reaming tool - selection options! Inch shank

Selection: Cutting material, material, coolant supply

= | -am IIEA = NEA

for material for material

Order No. Order No. Cutting material / coating u M “ “ a H u M “ “ a H
55J.21 55H.21 HM o e e e | LNOLN LN XN R
55J.71 55H.71 TiN O O 0 © ® O O ©
55J.37 55H.37 DBG-N () D © © (D
55).47 55H.47 DBF O @ ODIOB )
55J.17 55H.17 DBC o ([ )
55J.93 55H.93 DST o o
55J.67 55H.67 DJC ©?

Selection example: material St37, cutting material DST, central coolant supply,
bore without interruption = Order No. 56H93

® main area of application © suitable in some cases
W conventional machining - 2 material group 10.0&10.1 - 3 material group 12.0 - ¥ material group 12.1 - 5 material group 12.0&12.1

(.)=mm
Dimensions

N

<>
Cylindrical c a

shank

@D @dxc L b f a No. of

inch inch inch ~inch ~inch teeth
0.2205 - 0.3503 (5.600 — 8.899) 0.500 x 1.772 3.346 1.575 0.004 0.374 4
0.3504 - 0.6259 (8.900 — 15.899) 0.500 x 1.772 3.740 1.969 0.004 0.374 6
0.6260 — 0.7440 (15.900 - 18.899) 0.625 x 1.969 3.937 1.969 0.004 0.374 6
0.7441 -1.0197 (18.900 - 25.899) 0.750 x 2.362 4.724 2.362 0.004 0.374 6

Order example: Order No. 55H.93 - Bore diameter 24 mm - Bore tolerance H6 - Material St37 or ASG4000 (Cutting geometry page 32-33)
Notes: Preferred range available from stock, see page 96-97.
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@ 5.600 — 25.899 mm DIHART Monomax® - Expandable @
(© 0.2205 - 1.0197 inch) Short version with cylindrical shank similar to DIN 1835

with internal coolant supply ®
coolant supply available for blind or through hole applications m

L

Metric shank Custom reaming tool — selection options! M 4
Selection: Cutting material, material, coolant supply |
% for material for material
Order No. Order No. Cutting material / coating u M u “ a H u M u “ a H 5
56).21 56H.21 HM 0 e e e e e e @.
56J.71 56H.71 TiN © O O © ® O O O S
56J).37 56H.37 DBG-N [ ) D © [ )] (D
56J.47 56H.47 DBF O ) © O @
56J.17 56H.17 DBC ) )
56J.93 56H.93 DST [ ) [ R 6
56J.67 56H.67 DJC ©?
Selection example: material St37, cutting material DST, central coolant supply,

bore without interruption = Order No. 56H93

@® main area of application © suitable in some cases
 conventional machining - 2 material group 10.0&10.1 - 3 material group 12.0 - 4 material group 12.1 - 9 material group 12.0&12.1

(..)=inch 7
Dimensions EB
SV aN]
>
Cylindrical c a
shank
@D @dxc L b f a No. of
mm mm mm ~mm ~mm teeth 8
5.600 — 8.899 (0.2205 - 0.3503) 12 x 45 85 40 0.1 9.5 4
8.900 - 15.899 (0.3504 - 0.6259) 12 x 45 95 50 0.1 9.5 6 g@
15.900 — 18.899 (0.6260 — 0.7440) 16 x 50 100 50 0.1 9.5 6 e
18.900 - 25.899 (0.7441-1.0197) 20 x 60 120 60 0.1 9.5 6

Order example: Order No. 56H.93 - Bore diameter 24 mm - Bore tolerance H6 - Material St37 or ASG4000 (Cutting geometry page 32-33)

Notes: Preferred range available from stock, see page 96-97.

&
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DIHART Monomax® - Expandable

Long version with cylindrical shank similar to DIN 1835

H with internal coolant supply

| coolant supply available for blind or through hole applications

@ 0.2205 - 1.0197 inch
(@ 5.600 — 25.899 mm)

B Custom reaming tool - selection options! Inch shank

Selection: Cutting material, material, coolant supply

3 | -a= TR EDES

for material for material

Order No. Order No. Cutting material / coating u M u “ a H u M u “ a H
55R.21 55Q.21 HM C AN LN UKL | LNOUN LN LN I
55R.71 55Q.71 TiN © O 0 © ® O © ©
55R.37 55Q.37 DBG-N () O © () ©
55R.47 55Q.47 DBF O @ O O @
55R.17 55Q.17 DBC o [ )
55R.93 55Q.93 DST o o
55R.67 55Q.67 DJC ©?

Selection example: material St37, cutting material DST, central coolant supply,
bore without interruption = Order No. 56H93

® main area of application © suitable in some cases
1 conventional machining - 2 material group 10.0&10.1 - ? material group 12.0 - 4 material group 12.1 - 3 material group 12.0&12.1

(.)=mm
Dimensions

0

RPN

. QOQ
Cylindrical d

shank

@D @dxc L b f a No. of

inch inch inch ~inch ~inch teeth
0.2205 - 0.3503 (5.600 - 8.899) 0.500 x 1.772 5.118 3.346 0.004 0.374 4
0.3504 — 0.3897 (8.900 - 9.899) 0.500 x 1.772 5.118 3.346 0.004 0.374 6
0.3898 - 0.6259 (9.900 — 15.899) 0.500 x 1.772 5.699 4528 0.004 0.374 6
0.6260 - 0.7440 (15.900 - 18.899) 0.625 x 1.969 7.087 5.118 0.004 0.374 6
0.7441 -1.0197 (18.900 - 25.899) 0.750 x 2.362 7.874 5.512 0.004 0.374 6

Order example: Order No. 55Q.93 - Bore diameter 24 mm - Bore tolerance H6 - Material St37 or ASG4000 (Cutting geometry page 32-33)

Notes: Preferred range available from stock, see page 96-97.
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@ 5.600 — 25.899 mm DIHART Monomax® - Expandable @
(® 0.2205 - 1.0197 inch) Long version with cylindrical shank similar to DIN 1835

with internal coolant supply ®
coolant supply available for blind or through hole applications m

I
U

©

Metric shank Custom reaming tool — selection options! M

I &

Selection: Cutting material, material, coolant supply

S = 0 RS = &S

for material for material
Order No. Order No. Cutting material / coating u M u “ a H u M u “ a H 5
56R.21 56Q.21 HM ¢ 0ee e ee e @.
56R.71 56Q.71 TiN 0o O 0 © ® O 0 © e
56R.37 56Q.37 DBG-N () D © () (D
56R.47 56Q.47 DBF O ) © O @
56R.17 56Q.17 DBC [ ) [ )
56R.93 56Q.93 DST [ ) [ R 6
56R.67 56Q.67 DJC ©?
Selection example: material St37, cutting material DST, central coolant supply, @

bore without interruption = Order No. 56H93

® main area of application © suitable in some cases
) conventional machining - 2 material group 10.0&10.1 - 3 material group 12.0 - ¥ material group 12.1 - 5 material group 12.0&12.1

() =inch 7
Dimensions
0
%2 EB
&>
Cylindrical T
shank
@D @dxc L b f a No. of
mm mm mm ~mm ~mm teeth
5.600 — 8.899 (0.2205 - 0.3503) 12 x 45 130 85 0.1 9.5 4 8
8.900 - 9.899 (0.3504 - 0.3897) 12 x 45 130 85 0.1 9.5 6 ?@
9.900 - 15.899 (0.3898 — 0.6259) 12 x 45 160 115 0.1 9.5 6 #}QJ
15.900 — 18.899 (0.6260 — 0.7440) 16 x 50 180 130 0.1 9.5 6
18.900 — 25.899 (0.7441 - 1.0197) 20 x 60 200 140 0.1 9.5 6

Order example: Order No. 56Q.93 - Bore diameter 24 mm - Bore tolerance H6 - Material St37 or ASG4000 (Cutting geometry page 32-33)

Notes: Preferred range available from stock, see page 96-97.

&
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DIHART® Fullmax

Universal high-performance solid carbide reaming tool

KOMET DIHART® is expanding its solid carbide reaming range
with a completely overhauled universal reaming tool, available
from stock in the main dimensions both with H7 tolerance and
in 0.0004" (0.010 mm) size increments.

The combination of knowledge and experience gained with the
previous product line has enabled us to systematically develop the
cutting geometry and achieve incredibly high cutting performance
in various different materials — even those hardened up to
HRC62. At the same time, the modified cutting edge geometry
reduces chatter marks and improves chip formation. In addition
to optimal cutting edge cooling, the targeted coolant also aids
smooth evacuation of chips that are formed. A high-performance
coating completes the new design, and can be used for various
materials. This results in significant improved wear resistance.

Practical example:

@ 10H7 in 42CrMo4
Blind hole with Rz < 6.3

tool life, number of holes, price)
Conv. Carbide NC-machine reamer

X
£
<Q
o)
<
—
()
o
n
]
0
O
)

(Included in calculation: Essential operating time,

ve= 492 (15)
f,= 0.001(0.03)

These characteristics and properties combine to create the
kind of precision for which KOMET® is known on the market,
as well as its high standards of dimensional accuracy and
surface finish quality.

Application specific dimensions can be supplied in the
diameter range from 0.1181 — 0.7874 inch (3 to 20 mm).
In addition, preferred ranges are available from stock for
diameters 4, 5, 6, 8, 10, 12 mm. Additionally, blind hole
and through hole coolant variations are available.

up to 60% reduction

up to 50% reduction

DIHART® 526.17 TiN

DIHART® Fullmax

393.7 (120) 656.2 (200) ft/min (m/min)
0.003 (0.08) 0.008 (0.2) in/tooth (mm/tooth)



& KOMET"

v

DIHART.
DIHART® Fullmax Page
Tool Recommendation 40 - 41 E]E
Fullmax
for blind hole machining 2
@0.1181 - 0.7874 inch (@ 3.000 — 20.000 mm) 42
for though hole machining @:‘
@0.1181 -0.7874 inch (@ 3.000 — 20.000 mm) 43

v o
&

v

BENEFITS for you:

B Top performance for various materials

B New high-performance for universal use

B Optimized geometry for top cutting
performance

W Minimal costs per hole as a result of high
cutting data and tool life

B Available from stock with dimensions H7 and
0.0004" (0.010 mm) size increments

|

%

39



DIHART® Fullmax

Tool Recommendation
High-speed machining

£ ;k ,,,,,
=% é . Material example
3 £ o Material ANSI / SAE
,—0; = g Cutting Cutting Cutting Cutting
§ 2 < Order No. geometry  material/  Order No. geometry  material/
s % kS (ASG) coating (ASG) coating
o 1010
— =<72,5500 non-alloy steels };411‘31 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
B Holelioo 5115 52P57  ASG2210 DBG-U  52P57  ASG2210  DBG-U
™~ 130,000 low alloy steels 5120
~ <725500 lead alloys 12014 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
non alloy / low alloy steels:
= >130000 e et I s 52P57  ASG2210  DBG-U  52P57  ASG2210  DBG-U
tools steels
S >130000 high alloy steels tor 5P57  ASG2210  DBG-U  52P57  ASG2210  DBG-U
- M10
< HSS T4
o 250 special alloys: Inconel, Inconel® 718
LN Hastelloy, Nimonic, stc. Nimonic® 80A
:‘3 58,000 gggmmalloys UHEARY
< =87,000 stainless steels e 52P57  ASG2210 DBG-U  52P57  ASG2210  DBG-U
E <130,000 stainless steels 630 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
2 >130000 stainless/ fireproof steels 450 52P57  ASG2210  DBG-U  52P57  ASG2210  DBG-U
= 180 gray cast iron cosse 52P57  ASG2210  DBG-U  52P57  ASG2210  DBG-U
e 250 alloy gray cast iron A436 Type 2 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
o : : L 60-40-18
oy =87,000 130 ductile cast iron, ferritic DA512 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
— ductile cast iron, ferritic/  80-55-06
& 230 pgﬁi{i‘zcas IE USLTS D5506 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
o spheroidal graphite cast 100-70-03
o >87,000 250 iron, perlitic 07003 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
= malleable iron
S 200 2loyed spheroidal graphite ;37,5 52P57  ASG2210  DBG-U  52P57  ASG2210  DBG-U
; 300 vermicular cast iron 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
o copper alloy, brass,
~N 90 lead-alloy bronze, lead 316 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
= bronze: good cut
; 100 g‘:gﬁf;gﬁg,ggbga;jt 52P.57 ASG2210 DBG-U 52P.57 ASG2210 DBG-U
g 60 wrought aluminum alloys %?;
— cast aluminum alloy: 380
75  Si-content <10%
< rr‘lacgnnesizr:al\oy RSB
= t alumi lloy: 383
v 100 Goontent> 10% . A413.0
; 203,000 Zaigegsg steels
S 261000 DR e

For inquiries concerning tools for materials without a recommendation, please contact us.



DIHART® Fullmax

Tool Recommendation

=

=ll
~

ASG2110 ASG2110

ASG2110 ASG2110

ASG2110 ASG2110

Cutting speed and feed see pages 99.
Important: See chapter (§) for more application details and safety notes!
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DIHART® Fullmax @ 0.1181 - 0.7874 inch
with cylindrical shank DIN 6535 HA (@ 3.000 — 20.000 mm)

m from @ 0.1181" (3 mm) with internal coolant supply

for blind hole machining

B Custom reaming tool - selection options!

Selection: material

s
I

=

Order No. Cutting material / coating u
[

for material

52M.57 DBG-U

® main area of application © suitable in some cases

(.)=mm
Dimensions
N
Cylindrical QCDDb
shank

@D @dxc L b a No. of

= teeth
0.1165 - 0.1596 (2.959 — 4.054) 0.157 x 1.102 (4 x 28) 2.362 (60) 1.260 (32) 0.472 (12) 4
0.1597 — 0.2382 (4.055 - 6.050) 0.236 x 1.417 (6 x 36) 2.992 (76) 1.575 (40) 0.472 (12) 4
0.2383-0.3170 (6.051 — 8.051) 0.315 x 1.417 (8 x 36) 3.976 (101) 2.560 (65) 0.630 (16) 6
0.3171-0.3957 (8.052 — 10.051) 0.394 x 1.575 (10 x 40) 4.252 (108) 2.677 (68) 0.630 (16) 6
0.3958 — 0.4744 (10.052 — 12.050) 0.472 x 1.772 (12 x 45) 5.118 (130) 3.346 (85) 0.787 (20) 6
0.4745 - 0.5532 (12.051 - 14.052) 0.551 x 1.772 (14 x 45) 5.118 (130) 3.346 (85) 0.787 (20) 6
0.5533 -0.6319 (14.053 - 16.050) 0.630 x 1.890 (16x 48) 5.906 (150) 4.016 (102) 0.787 (20) 6
0.6320-0.7106 (16.051 — 18.050) 0.709 x 1.890 (18 x 48) 5.906 (150) 4.016 (102) 0.787 (20) 6
0.7107 — 0.7894 (18.051 — 20.050) 0.787 x 1.969 (20 x 50) 6.230 (160) 4.331(110) 0.787 (20) 6

Order example: Order No. 52M.57 - Bore diameter 4.02 mm - Bore tolerance jg-°5 - Material GGG40 (Cutting geometry page 40-41)
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@ 0.1181 -0.7874 inch DIHART® Fullmax
(@ 3.000 - 20.000 mm) with cylindrical shank DIN 6535 HA

from @ 0.1181" (3 mm) with internal coolant supply m

for through hole machining

Custom reaming tool - selection options! M

Selection: material

% for material
Order No. Cutting material / coating u M “ “ a H
® 0 © © ©

52P.57 DBG-U

® main area of application © suitable in some cases

(.)=mm
Dimensions
oA¢
Cylindrical OCDDb
shank

@D @dxc L b a No. of

= teeth
0.1165 - 0.1596 (2.959 — 4.054) 0.157 x 1.102 (4 x 28) 2.362 (60) 1.260 (32) 0.472 (12) 4
0.1597 — 0.2382 (4.055 — 6.050) 0.236 x 1.417 (6 x 36) 2.992 (76) 1.575 (40) 0.472 (12) 4
0.2383-0.3170 (6.051 — 8.051) 0.315 x 1.417 (8 x 36) 3.976 (101) 2.560 (65) 0.630 (16) 6
0.3171 -0.3957 (8.052 — 10.051) 0.394 x 1.575 (10 x 40) 4.252 (108) 2.677 (68) 0.630 (16) 6
0.3958 — 0.4744 (10.052 — 12.050) 0.472 x 1.772 (12 x 45) 5.118 (130) 3.346 (85) 0.787 (20) 6
0.4745 - 0.5532 (12.051 - 14.052) 0.551 x 1.772 (14 x 45) 5.118 (130) 3.346 (85) 0.787 (20) 6
0.5533 -0.6319 (14.053 — 16.050) 0.630 x 1.890 (16x 48) 5.906 (150) 4.016(102) 0.787 (20) 6
0.6320-0.7106 (16.051 — 18.050) 0.709 x 1.890 (18 x 48) 5.906 (150) 4.016 (102) 0.787 (20) 6
0.7107 — 0.7894 (18.051 — 20.050) 0.787 x 1.969 (20 x 50) 6.230 (160) 4.331(110) 0.787 (20) 6

Order example: Order No. 52P.57 - Bore diameter 4.02 mm - Bore tolerance j8-°5 - Material GGG40 (Cutting geometry page 49-49)
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DIHART® Duomax / Cutting Ring

We have put our entire wealth of
experience into the new generation of
DIHART® Cutting Ring, called Duomax.

The DIHART® Duomax cutting ring for reaming basic
and through holes is established and often copied due to
its cost-effectiveness. This is one of the modular multi-
blade tooling systems that features the easily replaceable
DIHART® Cutting Ring on a holder. The user gets a finish-
ground tool which does not require any time-consuming
setting and adjustment work to the individual cutting
edges.

The indexable inserts for reaming have two fully utilisable
cutting edges. Each set of indexable inserts saves you a
retipping cycle and thereby reduces tool costs and time,
as well as effort spent on logistics. After doubling tool life
by utilizing both insert edges, repair time is reduced due
to fewer manufacturing steps than with a conventional
brazed cutting ring. Additionally, the tool life of the basic
body is also longer, because it is no longer subjected to
thermal stress. In addition, the precision and stability of the
basic body has been further improved through optimiza-
tion of the basic shape.

A variety of cutting tool materials and a variety of coatings
will be conceivable which cannot be used on brazed tools.
Overall, the flexibility with regards to selecting the specific
cutting material and coating for each reaming operation
will significantly increase productivity. Moreover, tolerance
and geometry changes can be accomplished quickly and
with little effort.

The cutting ring system is one of the modular tool ranges
from DIHART®. The ring has support zones for non-defor-
mational accommodation of the cutting forces. Expansion
zones permit an elastic expansion of the ring for compen-
sating for wear on the cutters.

Through repeated regrinding or retipping, the service life

of the ring can be increased many times over. Cutting edge
wear is compensated — all functional surfaces are fully
reground. Repaired tools have the same functionality as
new ones.

BENEFITS for you:

B Retipping for extremely high cost efficiency

M For large hole diameters

B Modular multi-blade tooling system

B Compensation for wear through simple adjustment
B A variety of cutting materials and coatings

B Extremely high flexibility

BENEFITS for you:

M For large hole diameters

B Multiple blade

B Modular

B Compensation for wear through simple
readjustment

M A variety of cutting materials and coatings

M Can be reground and refitted with cutters for
extremely high cost efficiency
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DIHART® Duomax / Cutting Ring  Page

Tool Recommendation 46 — 49 Ejj
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DIHART® Duomax

Tool Recommendation

High-speed machining

£ ;k ,,,,,
=% é . Material example
g £ o Material ANSI / SAE
= = g Order No. Cutting Cuttlrjg Order No. Cutting Cuttlrjg
I = 5 geometry material/ geometry material/
s % kS (ASG) coating (ASG) coating
o 1010
= =<72,500 non-alloy steels };411431 33G.93 ASG4000 DST 33G.71 ASG4000
B Holelioo 5115 33G.93  ASG4000  DST 33G71  ASG4000
™~ 130,000 low alloy steels 5120
~ <725500 lead alloys 12114 33G.93 ASG4000 DST 33G.71 ASG4000
non alloy / low alloy steels:
= >130000 e et I s 33G.93  ASG4000  DST 33G.71  ASG3000
tools steels
S >130000 high alloy steels tor 33G.71  ASGO106 33G.71  ASGO106
- M10
< HSS T4
o 250 special alloys: Inconel, Inconel® 718
LN Hastelloy, Nimonic, stc. Nimonic® 80A
:‘3 58,000 gggmmalloys Ti-6Al-4V
< =87,000 stainless steels e 33G.47  ASGO106  DBF 33G.47  ASGO106  DBF
E <130,000 stainless steels 630 33G.47 ASG0106 DBF 33G.47 ASG0106 DBF
2 >130,000 stainless / fireproof steels 403 33G47  ASGO106 DBF 33G47  ASGO106 DBF
> 180 gray cast iron cosse 33G37 ASG3000 DBG-N  33G.37  ASG3000  DBG-N
e 250 alloy gray cast iron A436 Type 2 33G.37 ASG3000 DBG-N 33G.37 ASG3000 DBG-N
o . . ” 60-40-18
oy =87,000 130 ductile cast iron, ferritic D4512 33G.93 ASG3000 DST 33G.47 ASG3000 DBF
- ductile cast iron, ferritic/  80-55-06
p 230 periiic oM Desgs 33G.93  ASG3000 DST 33G.47  ASG3000 DBF
o spheroidal graphite cast 100-70-03
S >87,000 250 iron, perlitic 09003 33G.93  ASG3000  DST 33G.47  ASG3000  DBF
= malleable iron
S 200 2loyed spheroidal graphite ;37,5 33G37  ASG3000 DBG-N  33G37  ASG3000  DBG-N
; 300 vermicular cast iron 33G.37 ASG3000 DBG-N 33G.37 ASG3000 DBG-N
o copper alloy, brass,
~N 90 lead-alloy bronze, lead 316 33G.93 ASG3000 DST 33G.71 ASG3000
= bronze: good cut
~ 100 gopper 2lon brase, 33G.71  ASG3000 33G71  ASG3000
o
= 60 wrought aluminum alloys S8 33G.17  ASGO706  DBC 33G.17  ASGO706  DBC
— cast aluminum alloy: 380
%) 75 Si-content <10% A356.0 33G.17 ASGO0706 DBC 33G.17 ASG0706 DBC
= magnesium alloy ’
o q .
= 100 EStalminumaeloy: 283 33G.17  ASGO706  DBC 33G.17  ASGO706  DBC
; 203,000 Zaigegsg steels
S 261000 DR e

For inquiries concerning tools for materials without a recommendation, please contact us.



High-speed machining

L |

Order No.

33G.93

33G.93

33G.93

33G.93

33G.71

33G.47

33G.47

33G.47

33G.37

33G.37

33G.93

33G.93

33G.93

33G.37

33G.37

33G.93

33G.71

33G.17

33G.17

33G.17

Cutting
geometry
(ASG)

ASG3000

ASG3000

ASG3000

ASG3000

ASG0106

ASG0106
ASG0106
ASG0106
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG0706
ASG0706

ASG0706

g Order No.

material/
coating

DST

DST

DST

DST

TiN

DBF
DBF
DBF
DBG-N
DBG-N
DST
DST
DST
DBG-N
DBG-N
DST
TiN
DBC
DBC

DBC

33G.71

33G.71

33G.71

33G.71

33G.71

33G.47

33G.47

33G.47

33G.37

33G.37

33G.47

33G.47

33G.47

33G.37

33G.37

33G.71

33G.71

33G.17

33G.17

33G.17

Cutting speed and feed see pages 100-101.

— |

Cutting
geometry
(ASG)

ASG3000

ASG3000

ASG3000

ASG3000

ASG0106

ASG0106
ASG0106
ASG0106
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0706
ASGO0706

ASGO0706

g Order No.

material/
coating

TiN

TiN

TiN

TiN

TiN

DBF
DBF
DBF
DBG-N
DBG-N
DBF
DBF
DBF
DBG-N
DBG-N
TiN
TiN
DBC
DBC

DBC

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

DIHART® Duomax
Tool Recommendation

Conventional machining

Cutting
geometry
(ASG)

ASG3000

ASG02

ASG3000

ASG3000

ASGO0106

ASGO3
ASGO0106
ASGO0106
ASG0106
ASG3000
ASG3000

ASG02
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0106
ASG0106

ASG02
ASG3000

ASG3000

Important: See chapter (§) for more application details and safety notes!

Sty Order No.

material

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

33G.21

L |

Cutting
geometry
(ASG)

ASG3000

ASG02

ASG3000

ASG3000

ASG0106

ASGO3
ASG0106
ASG0106
ASGO0106
ASG3000
ASG3000

ASG02
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0106
ASG0106

ASG02
ASG3000

ASG3000

Cutting
material

HM

HM

HM

HM

HM

HM
HM
HM
HM
HM
HM
HM
HM
HM
HM
HM
HM
HM
HM
HM

HM
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DIHART® Cutting Ring

Tool Recommendation “T 1
i) * i B High-speed machining
a é . Material example
E"tb g : o Material I SR
= % é Order No. Cutting Cuttlpg Order No. Cutting Cuttlpg
i 2 < geometry  material/ geometry  material/
3 % kS (ASG) coating (ASG) coating
= 1010 _
2 = =<72,500 non-alloy steels 1;‘11431 300.45 ASG4000 DST 300.05 ASG4000 TiN
B Holelioo 5115 30045  ASG4000  DST 30005  ASG4000  TiN
™~ 130,000 low alloy steels 5120 3 .
T <72500 lead alloys 1214 30045  ASGA4000 DST 300.05  ASGA4000 TiN
non alloy / low alloy steels:
3 < >130000 e et I s 30045  ASG4000  DST 300.05  ASG3000  TiN
o tools steels
’~ S >130000 high alloy steels tor 300.05  ASGO106  TiN 300.05  ASGO106  TiN
— M10
< HSS T4
o 250 special alloys: Inconel, Inconel® 718
4 LN Hastelloy, Nimonic, stc. Nimonic® 80A
= titanium, .
E w8000 t:tgmﬂm alloys THARY
< =87,000 stainless steels e 300.05  ASGO106  TiN 300.05  ASGO106  TiN
G <130,000 stainless steels 630 300.05 ASG0106 TiN 300.05 ASG0106 TiN
2 >130000 stainless/ fireproof steels 450 300.05  ASGO106  TiN 300.05  ASGO106  TiN
180 gray castiron Clase 29 30007 ASG3000 DBG-N 30007 ASG3000  DBG-N
250 alloy gray cast iron A436 Type 2 30007 ASG3000 DBG-N  300.07 ASG3000  DBG-N
? 87,000 130 ductile castiron, ferritic 0y '® 30045  ASG3000  DST 30007  ASG3000  DBG-N
z] s R A Bl 300.07  ASG3000  DST 300.07  ASG3000  DBG-N

spheroidal graphite cast
5 >87,000 250 iron, perltic o3 300.07  ASG3000  DST 300.07  ASG3000  DBG-N

malleable iron

200 aloyed spheroida graphite 430, 300.07 ASG3000 DBG-N  300.07  ASG3000  DBG-N
300 vermicular cast iron 300.07 ASG3000 DBG-N  300.07  ASG3000  DBG-N

copper alloy, brass,
90 lead-alloy bronze, lead 316 300.45 ASG3000 DST 300.05 ASG3000 TiN

bronze: good cut

12.0

flgro) |y, LS, 300.05  ASG3000 TiN 300.05  ASG3000 TiN

bronze:average cut

12.1

N | K |
102 101 100 91 90 81 80

o
o 60 wrought aluminum alloys 5151 300.17  ASGO706 ~ DBC 300.17  ASGO706  DBC
— cast aluminum alloy:
o 75 Si-content <10% Aa26 0 300.17  ASGO706  DBC 300.17  ASGO706  DBC
= magnesium alloy :
(=) i p
< 100 &t aluminur aloy: o0 300.17  ASG0706  DBC 300.17  ASG0706  DBC
g 203,000 Zazcéegscé steels
=
=) hardened steel
wf 2ail o0 >a£5eﬁsc,sseesss HRC

For inquiries concerning tools for materials without a recommendation, please contact us.
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High-speed machining

L |

Order No.

300.45

300.45

300.45

300.45

300.05

300.05

300.05

300.05

300.07

300.07

300.45

300.07

300.07

300.07

300.07

300.45

300.05

300.17

300.17

300.17

Cutting
geometry
(ASG)

ASG3000

ASG3000

ASG3000

ASG3000

ASG0106

ASG0106
ASG0106
ASG0106
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG0706
ASG0706

ASG0706

g Order No.

material/
coating

DST

DST

DST

DST

TiN

TiN
TiN
TiN
DBG-N
DBG-N
DST
DST
DST
DBG-N
DBG-N
DST
TiN
DBC
DBC

DBC

300.05

300.05

300.05

300.05

300.05

300.05

300.05

300.05

300.07

300.07

300.07

300.07

300.07

300.07

300.07

300.05

300.05

300.17

300.17

300.17

Cutting speed and feed see pages 100-101.

— |

Cutting
geometry
(ASG)

ASG3000

ASG3000

ASG3000

ASG3000

ASG0106

ASG0106
ASG0106
ASG0106
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0706
ASGO0706

ASGO0706

g Order No.

material/
coating

TiN

TiN

TiN

TiN

TiN

TiN
TiN
TiN
DBG-N
DBG-N
DBG-N
DBG-N
DBG-N
DBG-N
DBG-N
TiN
TiN
DBC
DBC

DBC

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

DIHART® Cutting Ring
Tool Recommendation

Conventional machining

Cutting
geometry
(ASG)

ASG3000

ASG02

ASG3000

ASG3000

ASG0106

ASGO3
ASGO0106
ASGO0106
ASG0106
ASG3000
ASG3000

ASG02
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0106
ASG0106

ASG02
ASG3000

ASG3000

Important: See chapter (§) for more application details and safety notes!

Sty Order No.

material

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

300.25

L |

Cutting
geometry
(ASG)

ASG3000

ASG02

ASG3000

ASG3000

ASG0106

ASGO3
ASG0106
ASG0106
ASGO0106
ASG3000
ASG3000

ASG02
ASG3000
ASG3000
ASG3000
ASG3000
ASGO0106
ASG0106

ASG02
ASG3000

ASG3000

Cutting
material

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

HM

~ o R (s Be Ws e O

‘ﬂﬁl
Ty

()

&

49



DIHART® Duomax

Indexable insert cutting ring for tolerances S8-E8

@ 2.3858 — 4.3543 inch
(@ 60.600 — 110.599 mm)

@D

,_a,J Face cut

J-4.5mm

Selection: Cutting material, material

0 OES =

B

for material for material

Order No. Cutting material / coating u M “ “ g H u M u “ a H
33G.21 HM 01) @U OU OU 01) 01) @1) 01) 01) OU
33G.71 TiN © O O © ® O O O
33G.37 DBG-N [ )) O © [ )) )
33G.47 DBF DO @ ©O O @

33G.17 DBC [ ] [ )

33G.93 DST [ ) O ¥

33G.67 DJC ©?

33G.87 DJF [ ))

Selection example:
Material St37, cutting material DST, = Order No. 33G.93

® main area of application © suitable in some cases
) conventional machining - 2 material group 10.0&10.1 - 3 material group 12.0 - 4 material group 12.1 - 5 material group 12.0&12.1

(.)=mm
Dimensions Assembly parts, Accessories
Q(DDO Cleming VgL [y Replaceable blade
o' screw,
me -
@D a 12 No. of Order No. Order No. Order No.
= = teeth Description Description
2.3858 -3.1338 (60.600-79.599)  0.406 (10.3) 0.772 (19.6) 6 NO0O 57710 L05 03311 LO5 00740
3.1339-3.9605 (79.600 - 100.599) 0.406 (10.3) 0.772 (19.6) 8 $3090-9IP 2.25Nm 9P

3.9606 —4.3543 (100.600 - 110.599) 0.406 (10.3) 0.772 (19.6) 10

Supply includes: Cutting ring Duomax
mounted with inserts and clamping screws.
Please order torque key and replaceable
blade separately.

Order example: Order No. 33G.93 - Bore diameter 62 mm - Bore tolerance H7
Material St37 or ASG4000 (Cutting geometry page 46-47)
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@ 2.3858 — 4.3543 inch DIHART® Cutting Ring
(? 60.600 — 110.599 mm)

Selection example:
Material St37, cutting material DST, = Order No. 300.45

® main area of application © suitable in some cases
" conventional machining - 2 material group 10.0&10.1 - 3 material group 12.0 - ¥ material group 12.1 - 9 material group 12.0&12.1

[a) <
Q| & T |
a
12 ;
Selection: Cutting material, material =
for material for material
Order No. Cutting material / coating u M u “ a H B M “ “ a H
300.25 HM 00000 © 0000
300.05 TiN O O O © ® O O ©
300.07 DBG-N () O © () O
300.47 DBF ON ) ONON |
300.17 DBC ) ()
300.45 DST Y 0 O 6
300.08 DJC ©? @

=
Dimensions -II
§ & |
min. diameter HM Zoz
for TiN DST g
front cutting DBG-N DJC
@D a x a 12 12 No. of 8
~ ~ ~ ~ teeth
2.3858 —3.1338 (60.600 — 79.599) @D-0331 (ZD-8.4) 0.630 (16.0) 0.728 (18.5) 0.689 (17.5) 6 ?@
3.1339 - 3.9605 (79.600 — 100.599) @D-0.331 (D-8.4) 0.630 (16.0) 0.728 (18.5) 0.689 (17.5) 8 ‘,g.;,'\‘Q.‘J
3.9606 — 4.3543 (100.600 — 110.599) @D-0.331 (D-8.4) 0.630 (16.0) 0.728 (18.5) 0.689 (17.5) 10

Cutting ring from dia. 0.6929 to 2.3857 inch (17.600 to 60.599 mm) and
@ 4.3544 10 11.8346 inch (?110.600 to 300.599 mm) available by request.

Order example: Order No. 300.45 - Bore diameter 70 mm - Bore tolerance H6 - Material $t37 or ASG4000 (Cutting geometry page 48-49)

&
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DIHART® Duomax / Cutting Ring
Holder with inch/metric cylindrical shank similar to DIN 1835

@ 60.600 — 100.599 mm
(@ 2.3858 — 3.9605 inch)

H with internal coolant supply
| cylindrical shank with flat available on request

s E

for Cutting Ring /
Duomax
@D

60.600 - 70.599
[2.3858 - 2.7794]

70.600 - 79.599
[2.7795 - 3.1338]

79.600 - 90.599
[3.1339 - 3.5668]

90.600 - 100.599

for through hole machining

0 ] I
5 R
L
=== o| o = L S M =
| Q] Q
‘ = )
j—T’ el
[I B !
Duomax f | b ¢
Cutting ring L

[..] denotes inch shank tools

for through hole machining short version long version
Cylindrical @ @
shank
Fdxc Je f Order No. L b 5 Order No. L b &
(bs/ (bs)
32 x 60 40.0 245 503.76.008 189.5 105 3.99 504.76.009 3215 237 763
[1.500 x 2.756] [1.575][0.965] [503.81.009] [7.855] [4.134] ’ [504.81.009] [12.657] [8.937] ’
32 x 60 40.0 245 503.76.009 189.5 105 441 504.76.010 321.5 237 853
[1.500 x 2.756] [1.575][0.965] [503.81.010] [7.855] [4.134] ’ [504.81.010] [12.657] [8.937] ’
40 x 70 56.2 285 503.76.010 203.5 105 7550 504.76.011 3385 240 13.54
[1.500 x 2.756] [2.213][1.122] [503.81.011] [8.012] [4.134] ’ [504.81.011] [12.657] [9.449] ’
40 x 70 56.2 285 503.76.011 203.5 105 13.54 504.76.012 338.5 240
[1.500 x 2.756] [2.213][1.122] [503.81.012] [8.012] [4.134] ’ [504.81.012] [12.657] [9.449]

[3.5669 — 3.9605]

Includes: Cutting ring holder with connical screw, bushing and adjusting nut (page 55). Please order cutting ring separately.

for blind hole machining

0 |_'
= S
= 2
I [a) (]
1 E S IR I B S i 1 1 e | 3
=
 I— — )
Duomax f b ¢
Cutting ring L

[..] denotes inch shank tools

for blind hole machining short version long version

5E :
for Cutting Ring/  Cylindrical @5 @ @} 4@

Duomax shank

@D Fdxc Je Order No. OrderNo. L b Order No.  Order No. L b %

60.600 — 70.599 32 x 60 37.0 1.5 513.76.008 513.81.008 166.5 105 392 514.76.008 514.81.008 298.5 237 6.39
(2.3858 - 3.1338) [1.500 x 2.756] [1.457] [0.059] [513.36.008] [513.41.008] [6.949] [4.134] [514.36.008] [514.41.008] [12.146] [9.331]
70.600 — 79.599 32 x 60 37.0 1.5 513.76.009 513.81.009 166.5 105 388 514.76.009 514.81.009 2985 237 6.63
(3.1339-3.1338) [1.500 x 2.756] [1.457] [0.059] [513.36.009] [513.41.009] [6.949] [4.134] [514.36.009] [514.41.009] [12.146] [9.331]
79.600 - 90.599 40 x 70 53.2 1.5 513.76.010 513.81.010 176.5 105 6.90 514.76.010 514.81.010 311.5 240 10.80
(3.1339-3.5668) [1.500 x 2.756] [2.094] [0.059] [513.36.010] [513.41.010] [6.949] [4.134] [514.36.010] [514.41.010] [12.264] [9.449]
90.600 - 100.599 40 x 70 53.2 1.5 513.76.011 513.81.011 1765 105 514.76.011 514.81.011 3115 240 1224

(3.5669 - 3.9605) [1.500 x 2.756] [2.094] [0.059] [513.36.011] [513.41.011] [6.949] [4.134]

[514.36.011] [514.41.011] [12.264 [9.449]

Includes: Cutting ring holder with connical screw, bushing and adjusting nut (page 55). Please order cutting ring separately.
(*Can also be used for through hole machining)



DIHART® Duomax / Cutting Ring 23858-43543inch
Holder with DAH® Connection (@ 60.600 — 110.559 mm)

H with internal coolant supply

for through hole machining

— =
: =) z
B ° 3
L H
Duomax )
Cutting ring L
(.)=mm
for through hole machining
for
@D Je f Order No. DAH L b & Order No. DAH L b 2
llbs) bs]
23858-27794 1575 0.964 5748 3779 5571 3898
(60.600-70.599) (40.0) (245) 0702008 115 (qu5 g >0 90702043 81 G5 T 370
27795-3.1338  1.575 0.964 5748 3779 5571  3.898
Got00-3955) (o0 (as 0702000 15 S S 615 sor0204 s pfh 3006 4
3.1339-35668 2213 1.122 5006  3.779
(79.600-90.599) (56.2) (285) °207-02010 115 5y g5 838
3.5669-3.9605 2213 1.122 5006 3779
(90.600 - 100.599) (56.2) (28.5) 207:02011 115 ‘ygy g 230
3060643543 2.890 1.398 6220 3819
(100.600—110.509) (73.4) (35.5) 20702012 115 fogy gy 1212

Includes: Adjusting nut, conical ring and drive pins (page 55). Please order cutting ring separately.

for blind hole machining -

q ]
— W —
! al o - _ - \ e | I E
_ | Ql © a
L H ] =
)
Duomax f b i
Cutting ring L
for blind hole machining
*
for %;
@D Je f Order No. Order No. DAH L b % 8
2.3858 - 2.7794 1.457 0.059 5.787 4724
(60.600 — 70.599) (37.0) (15) 517.76.008 517.81.008 115 (147) (120) 5.55 ?@
2.7795-3.1338 1.457 0.059 5.787 4.724 I
(70.600 — 79.599) (37.0) (15) 517.76.009 517.81.009 115 (147) (120) 5.55 &
3.1339 - 3.5668 2.094 0.059 6.181 5.118
(79.600 — 90.599) (53.2) (15) 517.76.010 517.81.010 115 (157) (130) 8.71
3.5669 - 3.9605 2.094 0.059 6.181 5.118
(90.600 — 100.599) (53.2) (15) 517.76.011 514.81.011 115 (157) (130) 9.55 9
Includes: Cutting ring holder with connical screw, bushing and adjusting nut (page 55). Please order cutting ring separately.
DAH® adapters see chapter 9.
(*Can also be used for through hole machining)
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@ DIHART® Duomax / Cutting Ring @ 2.3858 — 4.3543 inch
Holder with ABS® Connection (? 60.600 — 110.599 mm)

B with internal coolant supply

for through hole machining

g |

ABS

==

Duomax

Cutting ring

(.)=mm

for through hole machining

for

@D Order No. ABS Je f L b &

4 &
2.3858 — 2.5826 (60.600 — 65.599) 508.53.020 50 1.575 (40.0) 0.964 (24.5) 5.650 (143.5) 4.134 (105) 4.30

E 2.5827 —2.7794 (65.600 — 70.599) 508.53.021 63 1.575 (40.0) 0.964 (24.5) 5.886 (149.5) 4.134 (105) 5.14
2.7795 - 3.1338 (70.600 — 79.599) 508.53.009 63 1.575 (40.0) 0.964 (24.5) 5.886 (149.5) 4.134 (105) 5.51
( (28.5) ( ) (105)
( (28.5) ( ) (105)

3.1339 - 3.5668 (79.600 — 90.599) 508.53.010 63 2.213 (56.2) 1.122 (28.5 6.043 (153.5 4.134 (105 7.83

3.5669 — 3.9605 (90.600 — 100.599) 508.53.011 63 2.213 (56.2) 1.122 (28.5 6.043 (153.5 4.134 (105 8.66

3.9606 — 4.3543 (100.600 — 110.599) 508.53.022 80 2.890 (73.4) 1.398 (35.5) 6.575 (167) 4.193 (106.5) 13.69
Includes: Adjusting nut, conical ring and drive pins (page 55). Please order cutting ring separately.

for blind hole machining

0 7
- 1 —
= [
! — [a) ) (7
= al o - =— B [EESSEmSE. o] @ 2
I,,i——r il
f |
Duomax b
Cutting ring L
(.)=mm
for blind hole machining
for %;
@D Order No.  Order No.  ABS De f L b %

2.3858 - 2.5826 (60.600 - 65.599) 518.78.013 518.82.013 50 1.457 (37.0) (1.5) 4.744 (120.5) (105) 3.86
2.5827 -2.7794 (65.600-70.599) 518.78.014 518.82.014 63  1.457 (37.0) (1.5) 4.980 (126.5) (105) 4.74
2.7795-3.1338 (70.600-79.599) 518.78.009 518.82.009 63  1.457 (37.0) 0.059 (1.5) 4.980 (126.5) 4.134 (105) 4.92
3.1339-3.5668 (79.600-90.599) 518.78.010 518.82.010 63  2.094 (53.2) (1.5) 4.980 (126.5) (105) 7.25
3.5669 - 3.9605 (90.600 - 100.599) 518.78.011 518.82.011 63  2.094 (53.2) (1.5) 4.980 (126.5) (105) 7.94

Includes: Cutting ring holder with connical screw, bushing and adjusting nut (page 55). Please order cutting ring separately.
(*Can also be used for through hole machining)
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for
@D

2.3858 - 3.1338 (60.600 - 79.599)
3.1339 -3.9605 (79.600 - 100.599)

3.9606 - 4.3543 (100.600 - 110.59

9)

Cutting ring

O]

Adjusting nut

Order No.

099.00.090
099.00.092
099.00.095

S o o R R
== ©
[ L
@)® Duomax
Cutting ring
@® @
Bushing  Adjusting Nut
N/
= X '
for
@D Order No. ~ Order No.
2.3858 —2.7794 (60.600 — 70.599) 510.15.008 350.23.002
2.7795 —3.1338 (70.600 — 79.599) 510.15.009 350.23.002
3.1339 - 3.5668 (79.600 — 90.599) 510.15.010 350.23.003
3.5669 — 3.9605 (90.600 — 100.599) 510.15.011  350.23.003

DIHART® Duomax / Cutting Ring
Replacement parts / Accessories

holder for through hole machining

Duomax

®

Drive Pin

|

Order No.

350.14.002
350.14.002
350.14.003
350.14.003

Holder

®

Conical ring

[

Order No.

301.80.006
301.80.007
306.20.001

@

®

Drive pin

o

(..)=mm

Order No.

300.30.007
300.30.008
300.30.008

holder for blind hole machining

Holder

Conical screw

==

Order No.

510.45.007
510.45.007
510.45.008
510.45.008

De

1.457 (37.0
1.457 (37.0
2.094 (53.2
2.094 (53.2

)
)
)
)

®

(.)=mm

Conical screw

s[ﬁ?

Order No.

510.55.007
510.55.007
510.55.008
510.55.008

De

1.457 (37.0)
1.457 (37.0)
2.094 (53.2)
2.094 (53.2)
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DIHART® Duomax

Assembly instructions: Cutting ring holders for through hole machining

Arrow markings:
light grease
Face surfaces on holder and Duomax are grease-
free

Positioning of the drive pins to the right of letter A (the
measuring tooth is located at letter A and is also marked
on the holder with a spot).

Before tightening and adjusting, turn the Duomax
against the direction of machining until hitting the
drive pins.

Measuring tooth A

Please observe the marking on holder and Duomax,
check alignment of the coolant bores.

Adjust the diameter to the middle of the tolerance
(counter-clockwise thread).

The diameter can only be measured at the marked cut-
ting edges (measuring tooth A) due to unequal angular
position!

If the diameter was set too large, the conical ring must
be loosened and the Duomax readjusted.

Assembly instructions inserts

Cleaning:

Make sure that the insert seats (3) and inserts are absolutely
clean/grease-free. If necessary, remove tiny dust particles
with compressed air!

Assembly:

e All inserts and insert seats are marked with letters (1).
This ensures correct assignment to the insert seat.

e The number markings (2) ensure that all inserts are posi-
tioned correctly.

e Tighten the screw (@) (order no. NOO 57710) to 2.25 Nm.
Torque wrench order no. LO5 03311
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DIHART® Duomax

Assembly instructions: Cutting ring holder for blind hole machining

Measuring tooth A

Measuring tooth A

Measuring the diameter:

Arrow markings:
~ —> light grease

%)
, es Face surfaces on holder and Duomax are grease-
free

Positioning of the drive pins to the right of letter A (the measuring
tooth is located at letter A and is also marked on the holder with a
spot). Before tightening and adjusting, turn the Duomax against the
direction of machining until hitting the drive pins.

Screw the nut onto the holder with the smooth face against the bush.
Mount the Duomax with the conical screw. After fastening the conical
screw check that there is space between bush and Duomax. Fasten
conical screw according to index table.

Dia. range
(mm)
2.4016-3.1102 (61-79) 1062 - 1239 in-lbs (120 — 140 Nm)

3.1496 - 3.9370 (80-100) 1593 — 1947 in-lbs (180 — 220 Nm)

Torque M

Please observe the marking on holder and Duomax, check alignment of
the coolant bores. Adjust the diameter to the middle of the tolerance.

The diameter can only be measured at the marked cutting edges
(measuring tooth A) due to unequal angular position!

If the diameter was set too large, the nut must be loosened and the
Duomax readjusted.

The measuring tooth is located at letter A and is also marked on the holder with a spot (5).

Caution!
e Uneven flute spacing!

e There are 2 cutters 180° opposite = measuring tooth A.
e Measure the diameter at the front of the cutter (see illustration).
Measuring further back will yield an incorrect measurement as

inserts are ground with back taper.
e Avoid damaging the cutting edges.

e \When turning the insert, the diameter must be readjusted.
e Delivery status: Duomax tools delivered with inserts mounted —

ready for assembly with holder.
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DIHART® Cutting Ring

Assembly instructions: Cutting ring holders for through hole machining

Lobe
(measuring teeth)

el

Lobe
(measuring teeth)

Greasing before assembly:

—» Grease conical ring (@) and 1.D. cone of cutting ring 2@
on @ 3.150 inch (80 mm) or larger.

— light grease (3)
No grease and must be free of debris @) & (5

The position for the drive pins is marked with a lobe or in red.
Before tightening and adjusting, rotate the cutting ring
against the direction of machining until contact is made with
the drive pins.

Align the markings on the cutting ring holder and cutting
ring, to be sure that the coolant holes are aligned with the
cutting edges.

Set-up the diameter utilizing the adjusting nut to the
middle of the tolerance (counter-clockwise thread).

The diameter can only be measured at the marked cutting
edges due to unequal flute spacing! (refer to page 111).

Measure the diameter

If the diameter was set too large, the adjusting nut must be
loosened and the above process repeated.



DIHART® Cutting Ring
Assembly instructions: Cutting ring holder for blind hole machining

Greasing before assembly:

— Grease conical screw (1) and I.D. cone of cutting ring
(@ on @ 3.150 inch (80 mm) or larger.

— light grease (3
No grease and must be free of debris (@), & & (6

Screw the adjusting nut onto the holder with the smooth
face away from the shank. Slide the bushing onto the
holder with the wrench flats towards the shank. Mount the
cutting ring with the conical screw.

After assembling the conical screw check that there is space
between the bushing and cutting ring.

Tighten conical screw observing the specified torque M.

e Dia. range
(measuring teeth) ~ » (mm) Torque M
2.3622 (60.00) 797 - 974 in-lbs (90 — 110 Nm)

2.3623-3.1495 (60.01-79.99) 1062 - 1239 in-lbs (120 — 140 Nm)
3.1496 - 3.9370 (80.00 - 100.0) 1593 — 1947 in-lbs (180 — 220 Nm)

The position for the drive pins is marked with a lobe or in
red. Before tightening and adjusting, rotate the cutting ring
against the direction of machining until contact is made
with the drive pins.

Align the markings on bushing and cutting ring to be sure
that the coolant holes are aligned with the cutting edges.

Set-up the diameter to the middle of the tolerance.

The diameter can only be measured at the marked cutting
edges due to unequal flute spacing!

Lobe
(measuring teeth)

Measure the diameter

If the diameter was set too large, the adjusting nut must be
loosened and the above process repeated.
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DIHART® PCD Reamers

BENEFITS for you:

M 2 and 4 blade versions

B High stability from the carbide body

B Optimized for finishing pre-cast bores

B Through coolant supply for through
and blind holes

W Newest cutting geometry




DIHART® PCD Reamers

Tool Recommendation

PCD Reamer

2 cutting edges
@0.15175-10.7913 inch (@ 4.000 — 20.100 mm)

4 cutting edges
@0.3780-0.7913 inch (& 9.601 — 20.100 mm)

& KOMET"

2

DIHART«
Page
1
62 - 63
-
64 2
. &

.@: w

I »

» U1

4
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DIHART® PCD Reamers

Tool Recommendation

~
(%]
=
%
o = .
3 = o Material
)] o -
= = (%}
.S = 3]
= o c
= g B
© L =
= & T
S = 72,500 non-alloy steels
o 72,500 - non-alloy /
™~ 130,000 low alloy steels
~ <72,500 lead alloys
non alloy / low alloy steels:
(=} heat resistant structural,
o >130,000 heat treated, nitride and
tools steels
o ;
< >130,000 high alloy steels
< HSS
o 250 special alloys: Inconel,
LN Hastelloy, Nimonic, stc.
Ao titanium,
w8000 titanium alloys
o
o =87,000 stainless steels
E <130,000 stainless steels
o
~ >130,000 stainless / fireproof steels
g 180 gray castiron
; 250 alloy gray cast iron
o . . -
oy =87,000 130 ductile cast iron, ferritic
- ductile cast iron, ferritic /
<)} 230 perlitic
o spheroidal graphite cast
o >87,000 250 iron, perlitic
= malleable iron
e alloyed spheroidal graphite
9 200 cast iron
~
=} 300 vermicular cast iron
o copper alloy, brass,
~ 90 lead-alloy bronze, lead
= bronze: good cut
. copper alloy, brass,
N 100 bronze:average cut
<
m 60 wrought aluminum alloys
— cast aluminum alloy:
%) 75 Si-content <10%
= magnesium alloy
o ; .
g cast aluminum alloy:
3 100 Si-content > 10%
= hardened steels
) 203,000 < 45 HRC
o
d hardened steels
wf 2ail o0 > 45 HRC, = 55 HRC

For inquiries concerning tools for materials without a recommendation, please contact us.

High-speed machining

Material example

ANSI / SAE
Order No.
4 edges
2 edges

Cutting
geometry
(ASG)

1010
1144
1213

1055
5115
5120

12L14

1064
4140

H13
H21

M10
T4

Inconel® 718
Nimonic® 80A

Ti-6Al-4V

304L
316

630

403
420

Class 25
G3000

A436 Type 2

60-40-18
D4512

80-55-06
D5506

100-70-03
07003

A43D2

690.11

°1e 690.10

ASG1101

690.11
690.10

6151

Sl ASG1101

380
A356.0

690.11
690.10

383

AT ASG1101

Order No.
4 edges
2 edges

Cutting
material/
coating

690.11
690.10

690.11
690.70

690.11
690.10

Cutting
geometry
(ASG)

ASG1101

ASG1101

ASG1101

Cutting
material/
coating



High-speed machining

DIHART® PCD Reamers

Tool Recommendation
Conventional machining

Order No.  Cutting Cutting Order No.  Cutting Cutting Cutting Cutting Cutting Cutting
. ) Order No. . Order No. .
4 edges geometry material/ 4 edges geometry material/ geometry  material geometry  material
2 edges (ASG) coating 2 edges (ASG) coating (ASG) (ASG)
690.14 690.14
690.13 ASG1101 PCD 690.13 ASG1101 PCD
690.14 690.14
690.13 ASG1101 PCD 690.13 ASG1101 PCD
690.14 690.14
690.13 ASG1101 PCD 690.13 ASG1101 PCD

Cutting speed and feed see pages 100-101.
Important: See chapter (§) for more application details and safety notes!
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DIHART® PCD Reamers @ 0.1575-0.7913 inch
With 2 cutting edges (@ 4.000 - 20.100 mm)

&

B with internal coolant supply
m solid carbide body

1
£l

L
2 : :
@D ot~y—1 2
Qlg Q
3 b
PCD Reamers
§ == -
Cutting material / coating Order No. Order No.
PCD 690.10 690.13
(.)=mm
Dimensions
min. diameter max stock
for allowance
front cutting on dia.
@D J x L b C a 2 dhg (4]
~ mm
*0.1575-0.1811 (4.000 - 4.600) @D-0.094 (@D-2.4) 2.520(64) 1.102(28) 1.417(36) 0.276 (7) 6 0.02 (0.5)
*0.1812 — 0.2008 (4.601 —5.100) @D-0.102 (2 D-2.6) 2.520(64) 1.102(28) 1.417(36) 0.276(7) 6 0.02 (0.5)
*0.2009 — 0.2205 (5.101 - 5.600) @D-0.106 (2 D-2.7) 2.520(64) 1.102(28) 1.417(36) 0.276(7) 6 0.02 (0.5)
0.2206 - 0.2402 (5.601 - 6.100) @D-0.110 (@ D-2.8) 2.795(71) 1.378(35) 1.417(36) 0.276(7) 6 0.06 (1.5)
0.2403 - 0.2598 (6.101 - 6.600) @D-0.134 (D -3.4) 2.992 (76) 1.575(40) 1.417(36) 0.276(7) 8 0.06 (1.5)
0.2599 - 0.2795 (6.601 — 7.100) @D-0.134 (@ D-3.4) 2992 (76) 1.575(40) 1.417(36) 0.276(7) 8 0.06 (1.5)
0.2796 — 0.2992 (7.101 - 7.600) @D-0.134 (@ D-3.4) 2.992 (76) 1.575(40) 1.417(36) 0.276 (7) 8 0.08 (2.0)
0.2993 -0.3189 (7.601 - 8.100) @D-0.141 (2D -3.6) 2992 (76) 1.575(40) 1.417(36) 0.276(7) 8 0.10 (2.5)
0.3190 - 0.3386 (8.101 — 8.600) @D-0.141 (D -3.6) 3.346 (85) 1.575(40) 1.772(45)  0.276(7) 12 0.10 (2.5)
0.3387 - 0.3583 (8.601 — 9.100) @D-0.161 (2 D-4.1) 3.346 (85) 1.575(40) 1.772(45) 0.276(7) 12 0.12 (3.0)
0.3584 - 0.3976 (9.101 - 10.100) @D-0.181 (3 D-4.6) 3.346 (85) 1.575(40) 1.772(45) 0.276 (7) 12 0.12 (3.0)
0.3977 - 0.4567 (10.101 - 11.600) @D-0.197 (@ D-5.0) 3.740 (95) 1.969 (50) 1.772(45) 0.276 (7) 12 0.12 (3.0)
0.4568 — 0.5552 (11.601 — 14.100) @D-0.236 (@ D-6.0) 3.740 (95) 1.969 (50) 1.772(45) 0.276 (7) 12 0.16 (4.0)
0.5553 - 0.5945 (14.101 — 15.100) @ D-0.260 (@D -6.6) 3.858 (98) 1.969(50) 1.890(48) 0.276(7) 16 0.16 (4.0)
0.5946 — 0.6339 (15.101 — 16.100) @D-0.280 (@D-7.1) 3.858 (98) 1.969(50) 1.890(48) 0.276(7) 16 0.16 (4.0)
0.6340-0.7126 (16.101 — 18.100) @D-0315 (2D-8.0) 4.252(108) 2.362(60) 1.890(48) 0.276(7) 16 0.20 (5.0)
0.7127 - 0.7913 (18.101 —20.100) @D-0339 (D-8.6) 4.331(110) 2.362(60) 1.968(50) 0.276 (7) 20 0.20 (5.0)

64

Order example: Order No. 690.10 - Bore diameter 0.7087" - Bore tolerance +.0005/-0 - Material A360.2 (Cutting geometry page 62-63)
* only available with central coolant supply.



@ 0.3780 - 0.7913 inch DIHART® PCD Reamers @
(@ 9.601 -20.100 mm) With 4 cutting edges

with internal coolant supply ®
solid carbide body m

PCD Reamers

S ' : .
Cutting material / coating Order No. Order No.
PCD 690.11 690.14
(.)=mm
Dimensions
min. diameter max stock
for allowance
front cutting on dia.
@D @ x L b C a 2 dpg @
~ mm

0.3780-0.3976 (9.601-10.100) @ D-0.141 (85)
0.3977 - 0.4567 (10.101-11.600) @ D-0.150 (@ D-3.8) 3.740(95) 1.969(50) 1.772(45) 0.276(7 12 0.06
0.4568 — 0.5552 (11.601 -14.1000 @ D-0.150 (?D-3.8) 3.740(95) 1.969(50) 1.772(45) 0.276 (7 12 0.08
(98)
)

(@D-3.6) 3.346(85) 1.575(40) 1.772(45) ) (1.5)

( ) ( (45) ) (1.5)

( ) ( (45) ) 2.0)

0.5553 -0.5945 (14.101-15.100) @ D-0.154 (¥ D-3.9) 3.858(98) 1.969(50) 1.890(48) 0.276(7) 16 0.08 (2.0)
( ) ( (48) ) (2.0)

( ) ( (48) ) (3.0)

) ( )

0.276 (7 12 0.06

0.5946 - 0.6339 (15.101 - 16.100 ?@D-0.154 (2 D-3.9 3.858(98) 1.969 (50) 1.890 (48) 0.276 (7 16 0.08

0.6340-0.7126 (16.101 — 18.100 @D-0.181 (2D-4.6) 4.252(108) 2.362 (60) 1.890(48) 0.276(7 16 0.12

0.7127 - 0.7913 (18.101 — 20.100 @D-0.181 (2 D-4.6) 4.331(110) 2.362 (60) 1.968 (50 0.276 (7) 20 0.12 (3.0)
Order example: Order No. 690.11 - Bore diameter 0.7087" - Bore tolerance +.0005/-0 - Material A360.2 (Cutting geometry page 62-63)

8

&

65



Application specific

Reaming tools with indexable insert
technology can also be combined with
other tool systems, e.g. with REAMAX® TS.

Monoblock tools

both fixed and adjustable

Reaming tools are available as monoblock tools
with indexable insert technology from a diameter
of 46 mm and are designed in either adjustable or
fixed versions.

Stepped tools

Stepped tools are individually manufactured
as special tools and are available in a fixed
design.

In collaboration with the application specialists at Indexable insert reaming tools are available on request. They

KOMET®, it is also possible for fixed versions and are designed as integral tools or as a modular tool system,

individual stepped tools as well as diameters to be depending on the application. For extremely small tolerances,

designed and manufactured which can be combined they can also be produced in adjustable versions.

with the various different tool connections from the

DIHART® range. The tools can be supplied in single or multi-step versions from
a diameter of 46 mm.
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Reaming with Indexable Insert Technology

&

The Technology
The positions of the individual cutting edges on an insert are
1 The use of indexable inserts for multi-blade reamers is revo- precisely defined during manufacturing for the application.
lutionizing reaming and setting new levels in precision and Cutting edges ground in a single operation ensure the de-
Eb function. gree of precision required for high precision bore machining.
Each insert has two cutting edges. Unlike boring tools, in- Numerous cutting materials and coatings are available for
serts for reaming tools are ground as a complete set directly machining a wide variety of materials.

on the body in their specific insert pocket.

N

BENEFITS for you:

B Ground to size for maximum precision B Concept can be used for an extremely wide variety of
B | ow cost per bore DIHART® tools

B Short set-up time B Low cost changes to tool and geometry
B Maximum flexibility B Certain applications can be adjusted for wear
compensation for extremely small bore tolerances

Precision of rotations Two cutting edge insert
Cutting edge 1 — Cutting edge 2

Inserts can be indexed for the shortest possible
< 3p set-up without affecting the tools' precision.

» U1

N

v

Set-up time is reduced and tool life is doubled by
using two cutting edges.

2y

Ty

Cutting edge 1
Cutting edge 2

Concentricity [] Insert

68
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Design your own tool!

There is an inquiry form on page 70.

Enter the required dimensions and
send us your inquiry. We check your
specifications for technical feasibility
and you receive a prompt reply.

Assembly instructions

Cleaning:
Make sure that the insert seats (3) and indexable inserts are

absolutely clean (grease and debris free). If necessary, remove tiny
dust particles with compressed air!

Assembly:

e All indexable inserts and insert seats are marked with letters (1.
This ensures correct assignment to the insert seat.

e The number markings (2) ensure that all indexable inserts are
positioned correctly.

Tighten the screw @) (order no. NOO 57710) to 22 in-lbs
(2.5 Nm) (torque wrench order no. LO5 00940)

Measuring the diameter:

The measuring inset is located at letter A and is
also marked on the holder with a punch mark

(®. If the diameter is too large, loosen the conical
screw (5) and turn it to the right to set the correct
diameter. The conical screw (5) does not have to be
removed completely!

Caution!

e Uneven flute spacing!

e There are 2 inserts 180° opposed = measuring
flute A.

e Measure the diameter at the front of the cutter
(see illustration). Measuring further back will
yield an incorrect measurement as inserts are
ground with a back taper.

e Avoid damaging the cutting edges.

e \When indexing the insert on an adjustable
holder, the diameter may need to be adjusted.

Patent applied for inside and outside Germany
(WSP-Reaming)
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@ Inquiry Form: Fax to (800) 865-6638 DIHART® Insert Reaming

Design your own tool!
Unique: Reaming with Indexable Insert Technology
The use of inserts is revolutionizing multiple blade reaming and setting new levels in precision, function and economy.
We'll check your specifications for technical feasibility and reply promptly.

= R

Company: Contact:
Department: E-Mail:
2 Telephone: Customer-No.:
@D Fax: Distributor:
Date

.©" w

I »

» U1
y

N

Material to be machined: Connection (Type and size)

Machining method Hm= L CAT

[1 through hole ] blind hole

Length of bore: L - OOHSK
X DIN 69893 A
Interrupted cut
01so

[1yes [Ino
DIN 69871 AD/B

Bore tolerance: OBT
JIS B 6339 AD/B

Required surface finish: (MAS 403 BT)

Stock allowance on dia.: CODAH
Required cutting material/coating No. of inserts (Z)
[] carbide (] TiN []DBG-N for calculating the feed rate T O ABS
[1DbSsT  []DIC []1PCD f; inch/tooth (mm/tooth):
[JDBF []DBC []DJF @D z O0g@ inch
[ other: 1.7953 — 3.1338 (45.600 — 79.599) 6 o R O (¢ mm)
3.1339 -3.9605 (79.600 - 100.599) 8 similar DIN 1835
Other: 3.9606 - 4.3542 (100.600 - 110.599)| 10
other O
4.3543 -5.4960 (110.600 - 139.599) | 12 N
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DIHART® Easy Special Inquiry Form: Fax to (800) 865-6638
Design your own tool!

2

No standard solution within our range? Dimensions not what you require?

Easy Special makes it possible for you create your own combination of standard modules in the widest variety of dimensions.
Select the series, define the effective length and choose the desired adapter for the tool.

We'll check your specifications for technical feasibility and reply promptly.

o

Company: Contact:

Department: E-Mail: 2

Telephone: Customer-No.: @D

Fax: Distributor:

Date: 3
5 -. G
= \

‘ i .
1l
A 0 4
Q
=
4 (X = mm) »>| 5
Material to be machined: Reamer Style Connection (Type and size) @:
Machining method W} O CAT
] through hole [] blind hole [0 REAMAX® TS %
Length of bore: L - OHSK
X DIN 69893 A
Interrupted cut
[[] REAMAX® —
Shved ob g= _ OISO
X DIN 69871 AD/B
Bore tolerance:
||||||= OBT
- X JIS B 6339 AD/B
Required surface finish: [0 Monomax® E (MAS 403 BT)

Stock allowance on dia.: CODAH

Required cutting material/coating [] Solid carbide ———— 8
[Jcarbide JTIN  []DBG-N rpamer 3 LJABS 6@
[JDST [JDJC  []PCD -

] DE;F | [(JDBC []DJF E 0g inch
] other: (] Duomax E_:—;‘E} U@ mm)

similar DIN 1835

Other: ing ri
er [ Cutting ring % other O
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DIHART® MicroSet System

Reaming with Adjustable Inserts

The new reamers from DIHART® which boast
individually adjustable inserts are an alternative to
the ready-to-use ground tool variants. These reamers
also feature multiple blades and offer maximum
flexibility, reduce logistics with regard to retipping
and enable cost savings thanks to the inserts which
are available from stock.

The single-blade inserts are and set to a diameter
with a back taper using a newly developed fine
adjustment system for indexable inserts with um
accuracy. This makes hole tolerances of = IT5 easily
achievable. The reference dimension is provided by
two measuring blocks.

Only 14 inserts and sizes for the diameter range of
40 to 140 mm. Maximum flexibility in terms of fields
of application, availability and variety of cutting
materials and coatings are features of this tool series,
because certain components, tolerances, volumes,
etc., often determine which combinations are used.

Precision and productivity

Even when the demands on a component are particularly
high and the highest precision is required, the DIHART®
MicroSet system gives you a special advantage: The tools
can be readjusted at any time. All that needs to be done is
to readjust the indexable inserts in the precision adjustment
system to the required diameter. Only when the cutting
edges are worn do they need to be replaced.

The special strengths of the MicroSet system can truly be

seen when used with special tools, especially with stepped
tools that the user can set-up themselves. Thanks to the
variety of possible combinations, the user can quickly put
together a suitable reamer that is ideally matched to the
component with regard to its materials, tolerances and
volumes.

P

BENEFITS for you:

B Maximum flexibility

W Reduces logistics with regards to retipping
M Inserts available from stock

B Individually adjustable inserts

B Simple handling when making adjustments and
changing the inserts

Variant:

- Diameter range of 1.5748 — 5.5118 inch (40 — 140 mm)

- Hole tolerances of = IT5

- Use with cast metal, solutions for steel, stainless steel,
aluminum and other materials to follow

The MicroSet tool shown uses this advantage perfectly and
solves the application requirements better than the previ-
ously used brazed PCD tools. An inability to correct the
brazed PCD plates, particularly in the second stage, results
in operating times of different lengths and irregular repair
costs.

The standard indexable inserts available from stock (fitted
with PCD in this case) make up for long repair cycles and
not only increase the flexibility of the system but also the
productivity and the profitability of an application.




DIHART® MicroSet System

BENEFITS for you:

B Simplified logistics thanks to standard indexable inserts available from stock

M Can be fitted with CBN or PCD indexable inserts for a variety of machining requirements
M Easy readjustment using a precision-controlled adjustment system

B Can be used as a repeat operation tool e.g. integrated milling and reaming

M Setting easily completed on an electronic presetting device
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Inquiry Form: Fax to (800) 865-6638 DIHART® MicroSet System

Design your own tool!
Reaming with Adjustable Inserts

&

The tools are specially manufactured for each application, with four to eight cutting edges on a basic body and for length/
diameter ratios up to 2xD.
We'll check your specifications for technical feasibility and reply promptly.

= R

Company: Contact:
2 Department: E-Mail:
@:’ Telephone: Customer-No.:
Fax: Distributor:

Date:

v

5 ©" w
inch

@D

I »

s U1

. X= inch
g X= mm)
max. 2xD .

Material to be machined: Connection (Type and size)

Machining method Hm= L CAT

[] through hole (1 blind hole L

Length of bore: L - OOHSK
X DIN 69893 A

|

Bore tolerance:
il OBT
X JISB 6339 AD/B
Required surface finish: (MAS 403 BT)

3

Required cutting material/coating CODAH
[] carbide [J TiN ] DBG-N
Obst  [@—Obic  [OPCD

other |
[JDBF []DBC []DJF _
[] other:
Other:

74



@ 1.5748 — 5.5118 inch DIHART® MicroSet System @
(9 40.000 — 140.000 mm)
Insert Assembly parts Accessories Setting device
- Clamping Wedge Torque key Replaceable 1
& screw blade o ST
o
S mo mo @l — & E]j
@D Order No. “ Order No.  Order No. Order No. Order No. Order No.
Description Description
1.5748 - 1.7716 (40.000 — 44.999) 70W.37.01040A
1.7717 - 1.9685 (45.000 — 49.999) 70W.37.01045A
1.9686 — 2.1653 (50.000 - 54.999 70W.37.01050A

2.1654 - 2.3622
2.3623 - 2.5590
2.5591 -2.7559

)
55.000-59.999)  70W.37.01055A
60.000-64.999)  70W.37.01060A
65.000-69.999)  70W.37.01065A

L

NOO 57241 L05 03311
2.7560 - 2.9527 (70.000 - 74.999)  70W.37.01070A
2.9528 - 3.1496 (75.000 - 79.999)  70W.37.01075A o 523220,:1?:) 15F.00.30001 2 285”:;\lm L05 00730 059.33.4154

3.1497 - 3.5433
3.5434 -3.9370

80.000-89.999)  70W.37.01080A
90.000-99.999)  70W.37.01090A
3.9371-4.3307 (100.000 - 109.999) ~ 70W.37.01100A
4.3308 - 4.7244(110.000 - 119.999)  70W.37.01110A

e~~~ o~~~ o~~~ —

.@: w

)

( )
4.7245-5.1180 (120.000 - 129.999)  70W.37.01120A
( ) 70W.37.01130A

5.1181-5.5118 (130.000 - 140.000

Assembly instructions

Assembly parts (Fig. 1) Fit the indexable insert: YA
(@ indexable insert Make sure that the insert seat is clean. '
(2) clamping screw Place the indexable insert () into the insert seat and tighten the clamping

Setting machining dia. screw () only slightly.

(3 adjusting wedge, () differential screw Use TORX Plus® torque wrench (7) (2.25 Nm) (Fig.2).
Setting conicity Reference dia. as reference dimension "0" for setting the machining dia. and
(® adjusting wedge, (&) differential screw conicity (Fig. 3), reference dia. is marked on tool.

Preset the machining dia. (Fig. 4) and conicity (Fig. 5):
Use an Allen key (8 (width across flats SW2) to turn the differential screws @)
and (&) until the indexable insert (1) is set to approx. 10 ym below the desired
machining dia. and approx. 25 um over the reference dia.

Secure the insert:
Use a TORX Plus® torque wrench (7) (2.25 Nm) to secure the indexable insert
(1) at the preset tightening torque (Fig. 2).

Set the final machining dia. (Fig. 4) and conicity (Fig 5):
When tightened, the indexable insert (1) is set to the machining diameter and
the specified conicity using the differential screws @) and (6.

Tool after setting (Fig 6).

Patented design
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DIHART® Special Tools

Special Solutions and Multi-Step Tools —
More Possibilities, Lower Machining Costs

The development of customer-specific solutions represents a

major area of expertise for DIHART®.

It is often difficult to carry out machining tasks with
standard tools because of the demands for form, tolerance

The form on page 114 of this catalog can be used to

inquire about and order special tools.

examples.

or quality that require special process analysis and tool

development work.

BENEFITS for you:

B Application specific design

B Reduction of cycle time

References to applications can be found in our application

B Combination of several machining operations
W Highest efficiency, productivity and cost reduction

M Technical advice by experienced DIHART® engineers

Special Applications:
Machining Bearing
Bores for Camshafts

Example:

Finish machining operation for
camshaft bearing for cylinder heads in
Ck AISi9Cu3 for automotive engines.

The task:
To simplify the process on transfer lines
or machining centers.

The solution:
Using application-specific tooling,
machining the cylinder heads on

transfer lines is reduced to one station.

On machining centers, a short pilot

tool, fitted with PCD blades is initially
used to pre-machine the bores for the
first step. The finishing tool (also with

The concept has now become well
established in engine and vehicle
manufacturing.

The cutting data is as follows:

Ve =721 ft/min (220 m/min);

PCD blades), which matches the length ~ f =42.5 in/min (1080 mm/min)
of the engine, then reams all the bores

to size: @ 1.025" (©26.045 mm) H7.

76 Patent applied for inside and outside Germany



Multi-flute stepped reaming tools and
special solutions from DIHART® improve
the economics of reaming. The latest
generation of tools is characterized by

extremely high cutting speeds and feeds.
Designed to suit workpiece and material,

they guarantee dimensional stability and
reliable production.

Multi-step tools

Multi-step and modular reaming tools
from DIHART® improve production
performance. DIHART® increases the
range of functions for the tools and, in
doing so, reduces machining time and
costs.

DIHART® Special Tools @

Special tools

B Use of latest technology
B Tool design to suit application
B Technical support from DIHART® experts
B Multi-flute reaming tools for best
bore quality and economy
B Reduction in secondary costs
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DIHART® Compensating Holder

T ©

N

Im
U

@ w

Il »

.@" m

DIHART DAH® compensating holders are static Precision bore machining can then be executed with
6 compensating systems; DPS floating holders are dynamic extremely high cutting speeds and feed values.
compensating systems. Axial and radial run-out are very
@ easily compensated for. The bore quality achieved, such as circularity, cylindricity

and surface finish will satisfy your production needs.
Using the patented DAH® from DIHART® the concentricity

of reaming tools and all rotating machining tools can be The use of the DAH® enables you to machine precision
7 adjusted quickly, effortlessly and precisely, right on the bores up to tolerance class IT 4.
machine.

|"ﬁ 2y
|
=
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DIHART® Compensating Holder Page

DAH® Compensating Holder

=

HSK-A adapter 80

ABS® adapter 80

SK'/ BT taper 81

CAT / MS taper 82

Replacement parts / accessories 83 2
Assembly instructions 88 @j

Adapter for DAH®

Hydraulic chuck 84

ABS® 84 3
Cylindrical shank 85

DAH® 50 HS Compensating Holder 86 =t
Reducer sleeve 87

for high-speed machining 89

DPS Floating Holder

TS

with VDI connection 90
with cylindrical shank 90
Collets 91

%

Assembly Instructions 88

&

5

BENEFITS for you:

B Compensation systems for um-precise
concentricity

M Easy correction of concentricity and
axial error

B High-speed machining
B With internal coolant supply

B Minimal run-out contributed to longer
tool life
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DIHART DAH® Compensating Holder
with HSK Adapter DIN 69893 A

H with internal coolant supply

S
S BRI
Q
Sy O
= KXXX00
2 S © ORRRRRXX]
12 1
(.)=mm
3 HSK-A
DAH
Order No. @ di HSK-A @ d2 1 12 2
(bs/
545.07.011 63 63 1.969 (50) 2.598 (66) 0.472 (12) 3.24
4 545.07.002 81 40 2.559 (65) 2.047 (52) 0.472 (12) 2.14
545.07.003 81 50 2.559 (65) 2.598 (66) 0.472 (12) 3.06
E 545.07.004 81 63 2.559 (65) 2.598 (66) 0.472 (12) 3.92
545.07.009 81 80 2.559 (65) 2.992 (76) 0.472 (12) 5.78
545.07.010 81 100 2.559 (65) 2.992 (76) 0.472 (12) 7.89
545.07.005 115 80 3.937 (100) 2.992 (76) 0.630 (16) 3.86
5 545.07.006 115 100 3.937 (100) 3.110 (79) 0.630 (16) 11.42
@f Includes: DAH® compensating holder complete with assembling screws and DAH® ring. DAH® replacement parts see page 83.
with ABS® Adapter
B with internal coolant supply b
o ®
: ST
| S
S| a
12 I1
(.)=mm
ABS®
DAH
Order No. @ d1 ABS @d2 11 12 &
(bs/
545.00.001 81 40 2.559 (65) 1.969 (50) 0.472 (12) 1.98
545.00.003 81 50 2.559 (65) 1.969 (50) 0.472 (12) 3.20
545.00.002 115 63 3.937 (100) 2.126 (54) 0.630 (16) 6.06

Includes: DAH® compensating holder complete with assembling screws and DAH® ring. DAH® replacement parts see page 83.

Patented design
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DIHART DAH® Compensating Holder @
with Taper Shank DIN 69871 AD/B

with internal coolant supply ®

Ny long version on request | 1
e
o
s Q
| S
S| o 2
12 I1
DIN 69871 AD/B 3
DAH
Order No. @ di SK taper @ d2 11 12 &
(bs
545.10.010 63 30 1.969 (50) 2.008 (51) 0.472 (12) 2.16
545.10.011 63 40 1.969 (50) 2.008 (51) 0.472 (12) 3.20 4
545.10.001 81 40 2.559 (65) 2.008 (51) 0.472 (12) 3.57
545.10.003 81 50 2.559 (65) 2.008 (51) 0.472 (12) 8.13 E
545.10.004 115 50 3.937 (100) 2.716 (69) 0.630 (16) 12.37

Includes: DAH® compensating holder complete with assembling screws and DAH® ring. DAH® replacement parts see page 83.

with Taper Shank JIS B 6339 AD/B (MAS 403 BT)

with internal coolant supply m @

long version on request |

b xxxx:x:xxx 6
; = D
| S
3 e
12 1
JIS B 6339 AD/B
DAH
Order No. @ d1 BT taper @ d2 11 12 &
(bs/
545.77.011 63 40 1.969 (50) 2.323 (59) 0.472 (12) 3.42
545.77.001 81 40 2.559 (65) 2.323 (59) 0.472 (12) 3.95
545.77.003 81 50 2.559 (65) 2.756 (70) 0.472 (12) 10.32
545.77.004 115 50 3.937 (100) 3.464 (88) 0.630 (16) 14.55 9
Includes: DAH® compensating holder complete with assembling screws and DAH® ring. DAH® replacement parts see page 83.
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@ DIHART DAH® Compensating Holder
with CAT / MS Taper

m with internal coolant supply through taper or flange (MS)

DAH @ d1

L

@ d2

@ (..)=mm

CAT / MS Taper

4 DAH CAT
Order No. @ d1 MS Taper @ d2 11 12
545.87.010 63 30 1.969 (50) 2.008 (51) 0.472 (12)
545.87.011 63 40 1.969 (50) 2.008 (51) 0.472 (12)
545.87.001 81 40 2.559 (65) 2.008 (51) 0.472 (12)
5 545.87.003 81 50 2.559 (65) 2.008 (51) 0.472 (12)
545.87.004 115 50 3.937 (100) 2.716 (69) 0.630 (16)
'ﬁ' Includes: DAH® compensating holder complete with assembling screws and DAH® ring. DAH® replacement parts see page 83.

~N

.
nl’
=
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DIHART DAH® Compensating Holder @
Replacement parts / Accessories

HOXXIOX XXX
(OXXX XXX
_ [2:0%20:0:0:0?420‘4
S fan)\ fas\\
Q
> 2
o p—
| e
@® @ ©) @ ® 4
Adjusting ring Assembling screw Spring washer Radial adjusment screw Hanger point screw
Complete with @ m
f o B ——
for e ® o N =
@d1 Order No. Description  Order No. Order No. Description  Order No. Article Order No.
63 545.25.010 M5x22  545.26.001A 545.27.001 M8x6 5505108006 M6x8 5505206008
81 545.25.001 M5x22  545.26.001A 545.27.001 M8x6 5505108006 M6x10 5505206010 5
115 545.25.002 M8x30 545.26.002 545.27.002 M8x8 5505108008 M8x10 5505208010 (x 2) @'
Replacement parts ABS® Replacement parts HSK-A @
ABS location spigot ABS location hole HSK-A Coolant supply unit
il
Ef x’ R WB O
ABS Order No. ABS Order No. HSK-A  Order No. Order No.
Spares assortment Spares assortment Spares assortment Oring
32 NOO 17661 32 NOO 15261 40 51391 00040 52911 00751 (x2)
40 NO0 17671 40 NO00 15271 50 51391 00050 52911 00920 (x 2)
50 NOO 17681 50 NOO 15281 52911 01025 (x 1)
63 51391 00063
63 NOO0 17691 63 NOO0 15291 52911 01020 (x 1)
80 NO0 17701 80 NOO 15301 80 51391 00080 52911 01320 (x 2)
. . 100 51391 00100 52911 01430 (x2)
Individual spares (spares assortment) are supplied for replacement purposes only.
Any other use is not permitted and represents an infringement of the patent. Includes HSK-A spares assortment:
Coolant tube, locking collar and two
O rings.
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DIHART DAH® Bushing

Hydraulic chuck

H with internal coolant supply

B easy length adjustment from outside

Order No. ad

545.62.004 0.472 (12)
545.62.015 0.630 (16)
545.62.016 0.787 (20)
545.62.017 0.984 (25)
545.62.018 1.260 (32)

@ d2

24

Hydraulic chuck

) 2.756 (70)
) 2.953 (75)
) 2.953 (75)
) 4.331 (110)
) 4.527 (115)

DAH @ d1

(.)=mm

C

& Eto

1.378 -1.772 (35-45)
1.535-1.929 (39 -49)
1.614-2.008 (41-51) 1.72
1.811-2.205 (46 - 56) 3.15
(

2.008 -2.401 (51-61) 3.79

Includes: DAH® adapter complete with length adjustment screw. Reducer sleeve see page 87.

for tools with ABS® connection

H with internal coolant supply

Order No.

545.40.006
545.40.007
545.40.001
545.40.003
545.40.004
545.40.002

ABS
ad

32
32
40
50
50
63

ABS @ d

ABS

Includes: DAH® adapter complete with ABS® hardware.

DAH @ d1

(.)=mm

i &
0.945 (24)
0.669 (17)
0.669 (17) 0.97
1.850 (47) 1.83
0.807 (20.5) 2.62
1.043 (26.5) 3.22

Patented design



DIHART DAH® Cylindrical Shank Bushing @
for use with DIN 1835 B cylindrical shank weldon

with internal coolant supply ®

o
s Q —
T =
© g 1]
DAH @
DAH
Order No. ad g di @ d2 L 4
545.85.001 0.500 (12.7) 81 1.575 (40) 2.047 (52)
545.85.002 0.625 (15.9) 81 1.575 (40) 2.047 (52) i}
545.85.003 0.750 (19.1) 81 1.772 (45) 2.441 (62)
545.85.004 1.000 (25.4) 81 1.890 (48) 2.441 (62)
545.85.005 1.500 (38.1) 115 2.835 (72) 2.992 (76)
Supply includes: DAH® adapter complete with set screw. For replacement parts, see below 5
Replacement parts
o %
© Q
IS T
<
[a)
(.)=mm
for Cylindrical Shank Bushing
i
r
DAH
@d1 @ d2 Order No.
81 0.500 (12.7) 5505108012 (x2)
81 0.625 (15.9) 5505108012 (x2)
81 0.750 (19.1) 5505108012 (x2)
81 1.000 (25.4) 5505108012 (x2) 9

115 1.500 (38.1) 5505112016 (x2)
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L

DIHART DAH® 50 HS Compensating Holder

HSK Adapter

B with internal coolant supply
B clamping range @ 0.118 — 0.787 inch (@3 - 20 mm)

L1

B S e
LN T8 =1 S I B B | Q
ISYRSIES A R S
u
(.)=mm
HSK
HSK
OrderNo. @d @dl @d2 @d3 L L1 C %
0.787 1.614 1.968 4.331 2.484 2.067
54B.10.00030 63 20) (41) (50) (110) (63.1) (52.5) 2.87
0.984 1.988 2.382 5.315 2.839 2.244
e el i e e o
Taper Shank JIS B 6339 AD (MAS 403 BT)
H with internal coolant supply
m clamping range @ 0.118 — 0.787 inch (&3 - 20 mm)
L
L1
.;.l
R o e it
(.)=mm
JIS B 6339 AD (MAS 403 BT)
Order No. BT @dl @d2 @d3 L L1 C &
Taper
54B.91.00030 40 0.787 1.614 1.968 4.331 2.720 1.614 3.75

(20) (41) (50) (110) (69.1) (41)

Taper Shank DIN 69871 AD/B

with internal coolant supply |
clamping range @ 0.118 — 0.787 inch (@3 =20 mm) m

&

@ d3
@ d2
-

e

R

(.)=mm

DIN 69871 AD

Order No. ISO @dl @d2 @d3 L L1 d

&

Taper (bs)
0.787 1.614 1.968 4.331 2.559 1.614

54B.90.00030 40 (20) (@1) (50) (110) (65) (41) 3.31

Taper Shank CAT

with internal coolant supply |
clamping range @ 0.118 — 0.787 inch (@3 = 20 mm) ®

@ d3
@ d2

(..)=mm

CAT40

Order No. CAT @ d1 @ d2 @ d3 L
Taper

0.750 1.614 1.969 4.764

54B.93.00030 40 (19.05) @1) (50) (121)

0.787 1.614 1.969 4.764

54B.93.00035 40 20) @1) G0)  (121)

Includes: DAH® 50 HS compensating holder complete with adjustment ring and adjustment screws.
Reducer sleeve for clamping range @ 0.118 — 0.630 inch (@ 3 — 16 mm) see page 87.



DIHART® Reducer Sleeve

H- O

L01 14571 0.787
LO1 14581 0.984

S| © I o
I = g &
| I — 2
LZJ L1 —
1]
(..)=mm
Reducer sleeve 3
Order No. ad @ d1 @ d2 L1 L2 2
(b
LO1 14291 0.118 (3)
LO1 14301 0.157 (4) 4
LO1 14311 0.197 (5) 0(';‘27)2 O(.17;1)8 1('1575 o_(cgg 0.22
LO1 14321 0.236 (6) =
LO1 14331 0.315 (8)
LO1 14261 0.118 (3)
LO1 14271 0.157 (4)
LO1 14281 0.197 (5) 5
LO1 14201 0.236 (6) _
L01 14211 0315 (8) 0('273)7 1('21;')2 (15'2_855; o_(cgg 0.22 @»
LO1 14221 0.394 (10) =
LO1 14231 0.472 (12)
LO1 14241 0.551 (14)
LO1 14251 0.630 (16)
LO1 14400 0.236 (6) 6
LO1 14410 0.315 (8) @
LO1 14420 0.394 (10)
LO1 14430 0472 (12) 0984 1142 2165  0.079 022
LO1 14440 0.551 (14) (25) (29) (55) (2) i
LO1 14450 0.630 (16)
LO1 14460 0.709 (18)
LO1 14470 0.787 (20)
LO1 14501 0.236 (6)
LO1 14511 0.315 (8)
LO1 14521 0.394 (10)
LO1 14531 0.472 (12)
LO1 14541 0.551 (14) 1('3226)0 1('5’93)5 (26'(3)?52) O.(13;8 0.66
LO1 14551 0.630 (16)
LO1 14561 0.709 (18)
(20)
(25)
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DIHART DAH® Compensating Holder

Assembly instructions

Clean grinding surfaces thoroughly
dry and free of grease and debris.

Pre-load evenly with the 6 assembling screws (2)
(compressing the spring washer flat)

Adjusting the DAH® must be done in the machine, on
the spindle where the tool will be in use!

Center the indicator on the gauge line as shown.
KOMET recommends using an indicator with either
0.0001" or 0.002 pm increments

Determine the run-out by rotating the tool until the indicator
is at its highest reading.

Rotate so that the adjustment screw (@) is at the highest
point.

Tighten the adjusting screw (@) so that the indicated run-out
is reduced in half.

Repeat this procedure until the run-out error is < 5 pym
(0.0002").

Tighten the assembling screws (2) in a cross-wise pattern.
Please observe the specified torque M in the index-table. After
fastening, fix the adjusting ring (1) by locking the thread pin @).

DAH Torque
@ d1 M
63 62 - 80 in-lbs (7 —9 Nm)
81 62 - 80 in-lbs (7 —9 Nm)
115 221 -310 in-Ibs (25 - 35 Nm)

Cross-wise pattern

A final check should show a run-out of < 5 pm (0.0002").
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DIHART DAH® 50 Compensating Holder @
High-speed machining — with maximum quality

For maximum precision and concentricity

DIHART's DAH® 50 HS compensating holders ensure that
the tool runs concentrically. They allow precision adjustment
of the tool in the um range at the cutting edge, reducing
any machine spindle error to a minimum.

Maximum concentricity guarantees reliable production for
extremely close tolerances.

BENEFITS for you:

B Proven hydraulic clamping

B Maximum concentricity and repeatability
< 1 p for uniform blade contact

M Extremely simple run-out adjustment

B Compact design

Simple handling - reduced machine down times

In comparison to previous solutions, the hydraulic chuck is
integrated into the new DIHART® compensating holders:
this means one less connection.

parallelism and above all, dimensional accuracy are
improved considerably.

The quality of the bore, including surface finish, roundness, ED:‘

This significantly increases the process capability of DIHART®
multiple blade reamers.

B Optimum vibration dampening for excellent
surface quality

B Reducer sleeves increase clamping @ range.

M Speeds up to 25,000 rpm

B Compatible with minimum quantity lubrication (MQL)

Four adjustable screws allow rapid and precise adjustment

of the concentricity of the multi-blade reamer, reducing 5
run-out to virtually zero. The extremely slim design of these

new compensating holders ensures that they fit easily into {{::}2
practically all tool magazines.

The DIHART DAH® 50 HS compensating holders enable the run-out of a tool to be adjusted with pm-precision 6
at the cutting edge, reducing to a minimum any machine spindle error. @

Simple, time-saving control using adjustment ring
with adjustment screws.

Alignment module:
1 adjustment ring, 4 adjustment screws

Connection on tool-side
with hydraulic chuck

7,
Y.

o
43
~"6g
8 &
..»\'{x\\@‘ 1 .

Tightening screw
for clamping tool

89
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DIHART® DPS Floating Holder
VDI connection DIN 69880

m for stationary tools M angular compensation 30" (not adjustable)
B with internal coolant supply M radial play 0.003" (0.08 mm) (not adjustable)

5| S ol 3B
Q| Qf ©
(.)=mm
VDI Assembly parts  Accessories
Collet nut Collet
VDI E

Oder No. agd @ d1 @ d2 @d3 [1 C % oder No. Size
57B.49.00010 1.181(30) 2.323(59) 1.653(42) 2.677(68) 4.291(109) 2.165 (55) 4.08 51200 00425 ER 25
57B.49.00020 1.575(40) 2.323(59) 1.653(42) 3.268(83) 4.291(109) 2.480 (63) 5.73 51200 00425 ER 25
57B.49.00030 1.575(40) 2.520(64) 1.968(50) 3.268(83) 4.567(116) 2.480 (63) 6.04 51200 00432 ER 32
57B.49.00040 1.968 (50) 2.520 (64) 1.968(50) 3.858(98) 4.567 (116) 3.071 (78) 7.94 51200 00432 ER 32

Includes: DPS floating holder with collet nut. Please order collets and seal discs (page 91) separately.

cylindrical shank similar to DIN 1835

| for stationary tools B angular compensation 30" (not adjustable)
H with internal coolant supply M radial play 0.003" (0.08 mm) (not adjustable)

(.)=mm
Cylindrical shank Assembly parts  Accessories
Collet nut Collet
Cylindrical E
shank
Oder No. @ dhe @ di @ d2 1 c g % Oder No. Size

57B.40.00010 0.984 (25) 2.323(59) 1.653(42) 3.307(84) 2.362 (60) G Ya 2.45 51200 00425 ER 25
57B.40.00020 1.260(32) 2.520(64) 1.968(50) 3.583(91) 3.150 (80) G3%k 3.75 51200 00432 ER 32
57B.50.00010 1.000 (25.4) 2.323(59) 1.653(42) 3.307 (84) 2.362 (60) G Va 2.27 51200 00425 ER 25
57B.50.00020 1.250(31.75) 2.520(64) 1.968 (50) 3.583(91) 3.150(80) G 3%k 3.90 51200 00432 ER 32

Includes: DPS floating holder with collet nut. Please order collets and seal discs (page 91) separately.



DIHART® Collets
for DPS floating holder

© _—=s————
: 2
(.)=mm 3
ER32 ER25
Collet Seal disc Collet Seal disc
T T 1 1
@ @ Order No. Order No. Order No. Order No.
_ 0.137-0.119 (3.50 - 3.01 52806 32035 52806 25035
DTS ( : A33 55000.0400 A33 54000.0400 4
(4.00-3.01) 0.157-0.138 (4.00 - 3.51) 52806 32040 52806 25040
_ 0.177-0.158 (4.50 - 4.01 52806 32045 52806 25045
B ~(EL2iE { ) A3355000.0500 A33 54000.0500 =
(5.00-4.01) 0.196 - 0.178 (5.00 —4.51) 52806 32050 52806 25050
0.236-0.197 0.216-0.197 (5.50 - 5.01) 52806 32055 52806 25055
A33 55000.0600 A33 54000.0600
(6.00-5.01) 0.236 -0.217 (6.00-5.51) 52806 32060 52806 25060
_ 0.255-0.237 (6.50 - 6.01 52806 32065 52806 25065
0.275-0237 ( ) A3355000.0700 A33 54000.0700 5
(7.00 - 6.01) 0.275-0.256 (7.00 - 6.51) 52806 32070 52806 25070
0314 -0276 0.295-0.276 (7.50-7.01) 52806 32075 52806 25075
A33 55000.0800 A33 54000.0800
(8.00-7.01) 0.314-0.296 (8.00-7.51) 52806 32080 52806 25080
0.354-0.315 0.334-0.315 (8.50-8.01) 52806 32085 52806 25085
A33 55000.0900 A33 54000.0900
(9.00-8.01) 0.354 - 0.335 (9.00 - 8.51) 52806 32090 52806 25090
_ 0.374 - 0.355 (9.50 - 9.01 52806 32095 52806 25095
OLSEE =~ (0.2 ( ) A3355000.1000 A33 54000.1000 6
(10.00-9.01) 0.393-0.375 (10.00-9.51) 52806 32100 52806 25100
0.433 — 0.394 0.413-0.394 (10.50 - 10.01) 52806 32105 52806 25105
A33 55000.1100 A33 54000.1100
(11.00-10.01) 0.433-0.414 (11.00 - 10.51) 52806 32110 52806 25110
_ 0.452 - 0.434 (11.50 - 11.01 52806 32115 52806 25115
Dz =0asr ( ) A3355000.1200 A33 54000.1200
(12.00-11.01) 0.472 - 0.453 (12.00 - 11.51) 52806 32120 52806 25120
0.511 - 0.473 0.492 - 0.473 (12.50 - 12.01) 52806 32125 52806 25125
A33 55000.1300 A33 54000.1300
(13.00-12.01) 0.511-0.493 (13.00 - 12.51) 52806 32130 52806 25130
0.551 - 0.512 0.531-0.512 (13.50-13.01) 52806 32135 52806 25135
A33 55000.1400 A33 54000.1400
(14.00-13.01) 0.551-0.532 (14.00 - 13.51) 52806 32140 52806 25140
0.590 — 0.552 0.570-0.552 (14.50 — 14.01) 52806 32145 52806 25145
A33 55000.1500 A33 54000.1500
(15.00 - 14.01) 0.590 - 0.571 (15.00 - 14.51) 52806 32150 52806 25150
0.630 - 0.591 0.610-0.591 (15.50 - 15.01) 52806 32155 52806 25155
A33 55000.1600 A33 54000.1600
(16.00 - 15.01) 0.630-0.611 (16.00 - 15.51) 52806 32160 52806 25160
_ 0.649 - 0.630 (16.50 — 16.01 52806 32165
UlEe S(leEl ( ) A33 55000.1700
(17.00-16.01) 0.669 — 0.650 (17.00 - 16.51) 52806 32170
_ 0.688-0.670 (17.50-17.01 52806 32175
LA (o7 ( ) A3355000.1800
(18.00-17.01) 0.708 - 0.689 (18.00 - 17.51) 52806 32180
_ 0.728 - 0.709 (18.50 — 18.01 52806 32185
OLrs (00 ( ) A3355000.1900
(19.00 - 18.01) 0.748 - 0.729 (19.00 - 18.51) 52806 32190 9
0.787 — 0.749 0.767 — 0.749 (19.50 - 19.01) 52806 32195
A33 55000.2000
(20.00-19.01) 0.787 - 0.768 (20.00 — 19.51) 52806 32200
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IDEEN-FABRIK +

The Factory of Ideas

The IDEEN-FABRIK+ (Factory of Ideas) reflects

the evolution of the KOMET GROUP from a tool
manufacturer into a creative expert for solutions
covering all aspects of boring, reaming, thread milling
and mechatronic tools.

The main objective is to offer our customers and
employees scope for creative working and learning.

On a total area of 8,200 sqft, we have created a modern,
multi-story factory environment. The IDEEN-FABRIK+
was deliberately constructed not as a separately
detached training building, but integrated directly
above a manufacturing facility.

While the metal chips fly down below, ideas are
exchanged above. By this, we aim to demonstrate that
the work here is always associated with new ideas and
creative ambition.

The IDEEN-FABRIK+ and a comprehensive seminar
program for customers as well as employees offer you
a measurable and permanent competitive advantage
in your markets.

Ask for our no-obligation specialist seminar brochure.



TOOLSQIDEAS®

The KOMET GROUP is the worldwide
technology leader for innovative tool
concepts and complete solutions for
holemaking.

Our customers know us as a manufacturer
of premium tools, and know the

ideas behind our solutions. Additional
creativity is still unused and remains to be
discovered. We have set the objective of
maximizing added value, creating benefits
for our customers.

We call this TOOLS+IDEAS®. A new and
different way of being able to offer

our customers long-term, sustainable
advantages through a plus in support and
services.

Our IDEEN-FABRIK+ in Besigheim is the
first step in this direction.

& KOMET"

DIHART
DIHART® Information Page
Tool Recommendation
Preferred diameter range 94 - 98
Cutting data 99 - 101
Cutting geometry 102 - 104
Cutting material and coatings 105
Tolerances 106 — 107
Surfaces 108
Measuring 109
Troubleshooting
Problems — possible causes — solutions 110
Types of tool wear 111
Safety notes 112
Inquiries, Test results and Evaluation 113-115
Numerical Index 116 =117
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Preferred Diameter Range
DIHART REAMAX® TS/ REAMAX®

REAMAX® TS Cutting material / coating

for material

Reaming head -

expandable without interruption ‘ ‘

finish ground to
H7 tolerance

with interruption %

]
| B

Q . &
2 g >
@ DW D x a 12 No. of
(inch) ~ ~ ~ teeth
18(0.7087) 14 6 20 6
B 0(0.7874) 16 6 20 6
2(0.8661) 17.8 6 20 6
4(0.9449) 19.8 6 20 6
*min. diameter  25(0.9842) 208 6 20 6
for front cutting 8(1.1024) 226 6 5 6
0(1.1811) 246 6 25 6
2(1.2598) 26 6 25 8
35(1.3779) 28.1 6 25 8
40 (1.5748) 33.1 6 25 8
50 (1.9685) 42.5 6 30 8
REAMAX® Cutting material / coating
for material
Replaceable head- ‘ ‘ ‘ ‘ ‘ Q; ‘
solid without interruption
finish ground to H7 % ‘ F&; ‘
tolerance with interruption
< i &
2 g >
@ DW D x a 12 No. of
(inch) ~ ~ ~ teeth
15(0.5906) 12.5 9 0.5 6
16(0.6299) 13 9 0.5 6
18(0.7087) 15 9 0.5 6
20(0.7874) 17 9 0.5 6
*min. diameter 22 (0.8661) 19 9 0.5 6
forfrontcutting -, (0.9449) 21 9 05 6
25(0.9842) 22 9 0.5 8
28(1.1024) 24 9 0.5 8
30(1.1811) 26 9 0.5 8

TiN

00 ©0

® O 00
Cutting geometry (ASG)

é’se 3000

Order No.

75J.71.18H7N
75).71.20H7N
75).71.22H7N
75J).71.24H7N
75J).71.25H7N
75J).71.28H7N
75J.71.30H7N
75).71.32H7N
75J).71.35H7N
75J).71.40H7N
75J.71.50H7N

DBG N

(D

o o (D
Cutting geometry (ASG)

& ASG 3000

Order No.

640.37.15H7N
640.37.16H7N
640.37.18H7N
640.37.20H7N
640.37.22H7N
640.37.24H7N
640.37.25H7N
640.37.28H7N
640.37.30H7N

00 ©0

® O 00
Cutting geometry (ASG)

e

Order No.

75J).71.18H7D
75).71.20H7D
75).71.22H7D
75).71.24H7D
75).71.25H7D
75).71.28H7D
75J.71.30H7D
75).71.32H7D
75J).71.35H7D
75).71.40H7D
75J).71.50H7D

DBG N

0 © ()
Cutting geometry (ASG)

ASG 3000

Order No.

75J.37.18H7N
75).37.20H7N
75J.37.22H7N
75J.37. 24H7N
75J.37.25H7N
75J.37.28H7N
75J.37.30H7N
75).37.32H7N
75J.37.35H7N
75J.37.40H7N
75J.37.50H7N

DST

Cuttmg geometry (ASG)

ASG 3000

Order No.

640.93.15H7N
640.93.16H7N
640.93.18H7N
640.93.20H7N
640.93.22H7N
640.93.24H7N
640.93.25H7N
640.93.28H7N
640.93.30H7N

Cutting geometry (ASG)

o

Order No.

640.93.15H7D
640.93.16H7D
640.93.18H7D
640.93.20H7D
640.93.22H7D
640.93.24H7D
640.93.25H7D
640.93.28H7D
640.93.30H7D




Preferred Diameter Range
Short delivery times!

H- O

i
=N

DBF DBC DST DJF 3
9 998" 9" U“F U 9" U 9 E " 9" “Wﬁ
o e 00 00
©cC e o

Cutting geometry (ASG) Cutting geometry (ASG) Cutting geometry (ASG) Cutting geometry (ASG) Cutting geometry (ASG)

ASG 3000

Order No.

75).47.18H7N

ASG 0706

Order No.

75).17.18H7G

ASG 3000

Order No.

75).93.18H7N

Order No.

75).93.18H7D

ASG 3000

Order No.

75).87.18H7N

1S

75).47.20H7N 75J.17.20H7G 75).93.20H7N 75).93.20H7D 75).87.20H7N

75).47.22H7N 75).17.22H7G 75J.93.22H7N 75J.93.22H7D 75).87.22H7N 5
75).47.24H7N 75).17.24H7G 75J.93.24H7N 75J.93.24H7D 75).87.24H7N

75J.47.25H7N 75).17.25H7G 75J.93.25H7N 75J.93.25H7D 75J.87.25H7N @
75).47.28H7N 75).17.28H7G 75J.93.28H7N 75J.93.28H7D 75J.87.28H7N

75J.47.30H7N 75J).17.30H7G 75J.93.30H7N 75J.93.30H7D 75J.87.30H7N

75).47.32H7N 75).17.32H7G 75).93.32H7N 75).93.32H7D 75).87.32H7N

75J.47.35H7N 75J.17.35H7G 75J.93.35H7N 75J.93.35H7D 75J.87.35H7N

75J.47.40H7N 75J.17.40H7G 75J.93.40H7N 75J.93.40H7D 75).87.40H7N

75J.47.50H7N

" conventional machining - 2

75J.17.50H7G

) material group 10.0&10.1 -

75J.93.50H7N

3 material group 12.0 - ¥ material group 12.1 -

75J.93.50H7D

75J.87.50H7N

5 material group 12.0&12.1

Explanation of cutting material and coatings can be found on page 105.
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Preferred Diameter Range
DIHART Monomax® - short & long

m Monomax® - short version

Reaming tool - expandable )
o o
finish ground for H7 tolerance Q
cylidrical shank similar to DIN 1835 —
f
Cutting material / coating TiN
for material u L u “ E H u
I I e0 oo o
without |nterrupt|on
N 2l o0 oo e
with interruption
-~ b P Cutting geor[wir)i(fSG)
o &
T
@ D @dxc L b f a No. of Order No.
(inch) ~ teeth
6 (0.2362) 12 x45 85 40 0.1 9.5 4 56J.71.06H7N
8 (0.3150) 12 x45 85 40 0.1 9.5 4 56J.71.08H7N
0 (0.3937) 12 x45 95 50 0.1 9.5 6 56J.71.10H7N
2 (0.4724) 12 x45 95 50 0.1 9.5 6 56J.71.12H7N
4 (0.5512) 12 x45 95 50 0.1 9.5 6 56J.71.14H7N
5 (0.5905) 12 x 45 95 50 0.1 9.5 6 56J.71.15H7N
6 (0.6299) 16 x50 100 50 0.1 9.5 6 56J.71.16H7N
8 (0.7087) 16 x50 100 50 0.1 9.5 6 56J.71.18H7N
0 (0.7874) 20x 60 120 60 0.1 9.5 6 56J.71.20H7N
a
B Monomax® - long version
Reaming tool - expandable

finish ground for H7 tolerance
cylidrical shank similar to DIN 1835

0

0

© 0

Cutting geometry (ASG)

{1

25°

Order No.

56J.71.06H7D
56J.71.08H7D
56J.71.10H7D
56J.71.12H7D
56J.71.14H7D
56J.71.15H7D
56J.71.16H7D
56J.71.18H7D
56J.71.20H7D

Cutting material / coating

for material

without interruption

C
f L '
TiN
" I “Wﬂ U”U“ﬂ“
NS o0 o ® ©0
)] e0 @00 e o¢o

with interruption

@ DY @dxc L b f
(inch) ~
6 (0.2362) 12 x45 130 85 0.1
8 (0.3150) 12 x 45 130 85 0.1
0 (0.3937) 12x45 160 115 0.1
2 (0.4724) 12 x 45 160 115 0.1
4 (0.5512) 12 x 45 160 115 0.1
5 (0.5905) 12 x 45 160 115 0.1
6 (0.6299) 16 x 50 180 130 0.1
8 (0.7087) 16 x 50 180 130 0.1
20 (0.7874) 20 x 60 200 140 0.1

" conventional machining - 2 material group 10.0&10.1 -
96

] o Cutting geometry (ASG)

a Order No.
9.5 4 56R.71.06H7N
9.5 4 56R.71.08H7N
9.5 6 56R.71.10H7N
9.5 6 56R.71.12H7N
9.5 6 56R.71.14H7N
9.5 6 56R.71.15H7N
9.5 6 56R.71.16H7N
9.5 6 56R.71.18H7N
9.5 6 56R.71.20H7N

3material group 12.0 - ¥ material group 12.1 -

Cutting geometry (ASG)

Order No.

56R.71.06H7D
56R.71.08H7D
56R.71.10H7D
56R.71.12H7D
56R.71.14H7D
56R.71.15H7D
56R.71.16H7D
56R.71.18H7D
56R.71.20H7D

5 material group 12.0&12.1




Preferred Diameter Range

©

P'"99F "9 "99F "9 "090F "9"B0F

©

DBG-N

©

Cuttlng geometry (ASG)

ASG 3000

Order No.

56J.37.06H7N
56J.37.08H7N
56J.37.10H7N
56J.37.12H7N
56J.37.14H7N
56J.37.15H7N
56J.37.16H7N
56J.37.18H7N
56J.37.20H7N

DBG-N

©

Cutting geometry (ASG)

ASG 3000

Order No.

56R.37.06H7N
56R.37.08H7N
56R.37.10H7N
56R.37.12H7N
56R.37.14H7N
56R.37.15H7N
56R.37.16H7N
56R.37.18H7N
56R.37.20H7N

=

(D

(D

DBF

o @

© 0O @

Cuttlng geometry (ASG)

ASG 3000

Order No.

56).47.06H7N
56).47.08H7N
56J.47.10H7N
56J.47.12H7N
56J.47.14H7N
56J.47.15H7N
56J.47.16H7N
56).47.18H7N
56).47.20H7N

DBF

)
© O @

Cutting geometry (ASG)

ASG 3000

Order No.

56R.47.06H7N
56R.47.08H7N
56R.47.10H7N
56R.47.12H7N
56R.47.14H7N
56R.47.15H7N
56R.47.16H7N
56R.47.18H7N
56R.47.20H7N

Cutting geometry (ASG)

gp |ASG 3000
Order No.

56J.93.06H7N
56J.93.08H7N
56J.93.10H7N
56J.93.12H7N
56J.93.14H7N
56J.93.15H7N
56J.93.16H7N
56J.93.18H7N
56J.93.20H7N

(3

Cutting geometry (ASG)

ASG 3000

Order No.

56R.93.06H7N
56R.93.08H7N
56R.93.10H7N
56R.93.12H7N
56R.93.14H7N
56R.93.15H7N
56R.93.16H7N
56R.93.18H7N
56R.93.20H7N

DST

DST

Cutting geometry (ASG)

o~B
Order No.

56J.93.06H7D
56J.93.08H7D
56J.93.10H7D
56J.93.12H7D
56J.93.14H7D
56J.93.15H7D
56J.93.16H7D
56J.93.18H7D
56J.93.20H7D

Cutting geometry (ASG)

o~8
Order No.

56R.93.06H7D
56R.93.08H7D
56R.93.10H7D
56R.93.12H7D
56R.93.14H7D
56R.93.15H7D
56R.93.16H7D
56R.93.18H7D
56R.93.20H7D

KASG4000

RASGA4000

L
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& e
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Preferred Diameter Range

DIHART® Fullmax

H with cylindrical shank DIN 6535 HA

M internal coolant supply
M tolerance + 5 p

Diameter H7

&0 H0

@D
97
98

.99
.00
.01
.02
.03

Fit sizes which can be used

U7 X7 (1 144
M0 N R70 Example: @ 4 N8
M8 N7 N8 N9 Blind hole
Bore diameter 4 mm
J7. )8 JS7 JS8 1S9 Bore tolerance N8
G7 Hs Order No. 52M.57.0399
F8 H9
E8 F9 H10

1/100 Dimensions

&0 HF

L%% _— ==

g’;\ ASG 2210
m

|
of = f e
[ 1 ||€I
b
Material
b "9 9@
o D © © ©
& \[AsG 2110
@D  @Bdxc L b a Order No.
(inch) -
4
(0.1575) 4x28 60 32 12 4 52M.57.04H7
5
(0.1969) 6x36 76 40 12 4 52M.57.05H7
6
(0.2362) 8x36 101 65 16 4 52M.57.06H7
8
(0.3150) 8x36 101 65 16 6 52M.57.08H7
[0 10x40 108 68 16 6 52M.57.10H7
(0.3937) .57.
12 12x45 130 8 20 6 52M.57.12H7
(0.4724) .57.

98

Order No.

52P.57.04H7

52P.57.05H7

52P.57.06H7

52P.57.08H7

52P.57.10H7

52P.57.12H7

@D
mm
3.97
3.98
9399
4.00
4.01
4.02
4.03
4.97
4.98
4.99
5.00
5.01
5.02
5.03
5.97
5.98
5.99
6.00
6.01
6.02
6.03
7.97
7.98
7.99
8.00
8.01
8.02
8.03
9.97
9.98
9.99
10.00
10.01
10.02
10.03
11.97
11.98
11.99
12.00
12.01
12.02
12.03

& \[AsG 2110

g?\ ASG 2210
m

Order No. Order No.
52M.57.0397 52P.57.0397
52M.57.0398 52P.57.0398

@ 52M.57.0399 52P.57.0399
52M.57.0400 52P.57.0400
52M.57.0401 52P.57.0401
52M.57.0402 52P.57.0402
52M.57.0403 52P.57.0403
52M.57.0497 52P.57.0497
52M.57.0498 52P.57.0498
52M.57.0499 52P.57.0499
52M.57.0500 52P.57.0500
52M.57.0501 52P.57.0501
52M.57.0502 52P.57.0502
52M.57.0503 52P.57.0503
52M.57.0597 52P.57.0597
52M.57.0598 52P.57.0598
52M.57.0599 52P.57.0599
52M.57.0600 52P.57.0600
52M.57.0601 52P.57.0601
52M.57.0602 52P.57.0602
52M.57.0603 52P.57.0603
52M.57.0797 52P.57.0797
52M.57.0798 52P.57.0798
52M.57.0799 52P.57.0799
52M.57.0800 52P.57.0800
52M.57.0801 52P.57.0801
52M.57.0802 52P.57.0802
52M.57.0803 52P.57.0803
52M.57.0997 52P.57.0997
52M.57.0998 52P.57.0998
52M.57.0999 52P.57.0999
52M.57.1000 52P.57.1000
52M.57.1001 52P.57.1001
52M.57.1002 52P.57.1002
52M.57.1003 52P.57.1003
52M.57.1197 52P.57.1197
52M.57.1198 52P.57.1198
52M.57.1199 52P.57.1199
52M.57.1200 52P.57.1200
52M.57.1201 52P.57.1201
52M.57.1202 52P.57.1202
52M.57.1203 52P.57.1203



DIHART® Cutting Data
Guideline values for reaming with Fullmax

v

Guideline for reaming with Fullmax Ve Max. feed f in/tooth (mm/tooth) 1
Feed f, =
= Material = L ‘
& =@ . example, Qg 74 Z4 26 Z6 76 76
> <« T Material X S
e material code & £
L BE ¢ AISI/SAE ©F  ©0117-0159 0.160-0.238  0.239-0.297 0298-0474 04750632 06330789
2 gE © EE (0297405 (406605 (©6.06-7.55 (@7.56-12.05) (@ 12.06-16.05) (& 16.06-20.05)
= %n: T 3 =
o
o B sonallov steels 157936 590-820  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015 2
- a v AS73.81 (180-250) (0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230 - 0.370)
o
o
o
o @ non-alloy / ?ggg 590-820  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015
~ g low alloy steels 5115 (180-250) (0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230 - 0.370)
L
o~
~
- 8 oo allovs 213 590-820  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015
N Y (180-250) (0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230 - 0.370) 3
o
o S e elley /o ellay SEle: W | g 590-820  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015 =
- ® resistant structural, heat treated, ;o6 0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230 - 0.370
R nitride and tools steels (180'250) . -0.200) (0. -0.250) (0. -0.250) (0. -0.300) (0. -0.330) (0. -0.370) (\@
o
o S hiah allov steels H13 590-820  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015
N @ Bty H21 (180-250) (0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230 - 0.370)
N
= 590-820
~ IS (180-250) 4
o 3 special alloys: Inconel, Hastelloy, Inconel® 718 130-200 0.003-0.005 0.004-0.006 0.004-0.007 0.004-0.007 0.005-0.008 0.005-0.009
i ~  Nimonic, stc. Nimonic® 80A (40-60)  (0.075-0.125) (0.100-0.150) (0.100-0.175) (0.100-0.175) (0.125-0.200) (0.130 - 0.230)
- § r—— AMIS R54520 100-200  0.003-0.005 0.004-0.006 0.004-0.007 0.004-0.007 0.005-0.008 0.005 - 0.009 =
”’ titanium alloys (30-60)  (0.075-0.125) (0.100-0.150) (0.100-0.175) (0.100-0.175) (0.125-0.200) (0.130-0.230)
o
o 8 stainless steels 3041 130-260  0.003-0.005 0.004-0.006 0.004-0.007 0.004-0.007 0.005-0.008 0.005-0.009
© o 316 (40-80)  (0.075-0.125) (0.100-0.150) (0.100-0.175) (0.100-0.175) (0.125-0.200) (0.130-0.230)
o
= & stainless steels 630 130-200  0.003-0.005 0.004-0.006 0.004-0.007 0.004-0.007 0.005-0.008 0.005-0.009 5
S @ (40-60)  (0.075-0.125) (0.100-0.150) (0.100-0.175) (0.100-0.175) (0.125-0.200) (0.130-0.230) <
\"
o
o 8 stainless / firebroof steels 420 0.003-0.005 0.004-0.006 0.004-0.007 0.004-0.007 0.005-0.008 0.005-0.009 @
[ B 403 (0.075-0.125) (0.100-0.150) (0.100-0.175) (0.100-0.175) (0.125-0.200) (0.130 - 0.230)
N
= S aray cast iron No 35 B 390-590  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015
© = g No 50 B (120-180) (0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230 - 0.370)
s ﬁ alloy gray cast iron A436 Type 2 6
o é S ductile cast ron. ferrtic 04018 660-820  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015
SN ' (200-250) (0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230 - 0.370)
& ﬁ ductile cast iron, ferritic / perlitic 80-55-06
g § g spheroidal graphite castiron,  100-70-03 200-390  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015
S BN R e iron 70003 (60-120)  (0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230-0.370)
o S alloyed spheroidal graphite
= i cast iron e 7
g r% vermicular cast iron
S f;%‘fgﬂg”%yr'o?(zaessiea P 330-820  0.004-0.008 0.005-0.010 0.006-0.010 0.007-0.012 0.008-0.013 0.009-0.015 E‘
= > goodcuty b : (100-250) (0.100-0.200) (0.125-0.250) (0.150-0.250) (0.175-0.300) (0.200-0.330) (0.230 - 0.370) E |
= S copperalloy, brass, 260-490 | 0.003-0.005 0.004-0.006 0.004-0.007 0.004-0.007 0.005-0.008 0.005-0.009
= = bronze:average cut (80-150) (0.075-0.125) (0.100-0.150) (0.100-0.175) (0.100-0.175) (0.125-0.200) (0.130 - 0.230)
E 3 wrought aluminum alloys GD-AISi12
— cast aluminum alloy:
™ £ Si-content <10%
- magnesium alloy
< Q  cast aluminum alloy:
I = Si-content > 10% A360.2
E § hardened steels
. - g < 45 HRC
S 8 hardened steels 100-160  0.001-0.003 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.005 0.003-0.005
= g > 45 HRC, = 55 HRC (30-50)  (0.035-0.075) (0.040-0.100) (0.050-0.100) (0.050-0.100) (0.052-0.130) (0.080 -0.130)
Reaming allowance in diameter (mm) 9
B2 v En 0.10-020 0.100.20 0.0 020 020030 030
" to HRC48 0.10-0.20  0.10-0.20 0.20 0.20 0.20 0.20 ﬁ
to HRC62 0.10 0.10 0.10 0.10 0.20 0.20

Please follow the further user and safety instructions on page 112. 99



DIHART® Cutting Data

1 Guideline for reaming . ) )
(except Fullmax) Cutting speed v¢ ft/min (m/min)
=
= ~
o = Reamers short / 3xD Reamers long / 5xD
=2 & | = Material
> £ T Material example = =
— o a s [~ = [ . (S O o s = = : L U O o
s £ 8 ANSI/SAE B @ = 2 1@ 23 @ v s 2= B e 238 Y
2 => ﬁ % min-max min-max min-max min-max min-max min-max min-max min-max min-max min-max min-max min-max min-max min-max min-max min-max
o = 1010 19-32 330-660 195-460 330-660 1932 260525 195-390 260-525
8 non-alloy steels 1144
— 72,500 1213 (6-10) (100-200) (60-140) (100-200) (6-10)  (80-160) (60-120) (80-160)
o 7250- non-alloy / 0% 19-32 330-660 195-460 330-660 1932 260-525 195-390 260525
130,000 low alloy steels 120 (6-10) (100-200) (60-140) (100-200) (6-10)  (80-160) (60-120) (80-160)
- < reelelE o 50-145 330-660 195-460 330-660 50-145 260-525 195-390 260-525
N 72,500 s (15-45) (100-200) (60-140) (100-200) (15-45) (80-160) (60-120) (80-160)
non alloy / low alloy
o > steels: heat resistant 1064 16-30 260-490 195-360 260-490 1630 260390 195-295 260-390
130,000 structural, heat treated, 4140 (5-9) (80-150) (60-110) (80-150) (5-9)  (80-120) (60-90) (80-120)
nitride and tools steels
o > RO e H13 13-23 50-145 1323 50-145
< 130000 S H21 @7) (15-45) (@) (15-45)
— M10
< HSS T4
4 o 250 special alloys: Inconel, Inconel® 718
N Hastelloy, Nimonic, stc. Nimonic® 80A
E — titanium, ) 16-40 16-40
w8000 titanium alloys Ti-6A4V (5-12) (5-12)
o < e 304L 16-26 50-130 100-195 16-26 50-130 100-195
© 87,000 316 (5-8) (15-40) (30-60) (5-8) (15-40) (30-60)
= 13-19 32115 65-165 1319 32115 65-165
5 o <130000 stainless steels 630 (a-6) (1035) (2050) (4-6) (1035) (2050)
7\:\ S 13000 stainless / fireproof 403 13-19 32-115 65-165 13-19 32-15 65-165
{ ~ 21 steels 420 (4-6) (10-35) (20-50) (4-6) (10-35) (20-50)
s
o 60 | st e Class 25 12-82 165-425 260-720 260-720 12-82 65-330 260-490 260-490
o gray G3000 (10-25) (50-130) (80-220) (80-220) (10-25) (50-100) (80-150) (80-150)
: 19-40 100-295 130-425 130-425 19-40 100-295 130-330 130330
250 alloygray castiron  A436Type2 g9 (30-90) (40-130) (40-130) (612) (30-90) (40-100) (40-100)
6 S = 130 ductile cast iron, ferritic 60-40-18 30-59 425-980 425-980 425-980 425-980 30-59 390590 390-590 390-590 390-590
S 87,000 ' D4512 (9-18) (130-300) (130-300) (130-300) (130-300) (9-18) (120-180) (120-180) (120-180) (120-180)
@ — 530 ductile cast iron, ferritic 80-55-06 30-59 330-820 330-820 330-820 330-820 30-59 330525 330-520 330-520 330-525
o / perlitic D5506 (9-18) (100-250) (100-250) (100-250) (100-250) (9-18) (100-160) (100-160) (100-160) (100-160)
A = e spheroidal graphite  100.70.03 2650 260-590 260-590 260-590 260-590 26:50  260-490 260-490 260-490 260-490
2 87,000 el 07003 (8-15) (80-180) (80-180) (80-180) (80-180) (8-15)  (80-150) (80-150) (80-150) (80-150)
s 500 2lloyed spheroidal NP 19-40 100-195 165-330 165-330 19-40 100-195 165-330 165-330 165-330
7 = graphite cast iron (6-12) (30-60) (50-100) (50-100) (6-12) (30-60) (50-100) (50-100) (50-100)
o S I 19-40 100-230 130-425 130-425 19-40 100-230 130-425 130-425 130-425
2 (6-12) (30-70) (40-130) (40-130) (6-12) (30-70) (40-130) (40-130) (40-130)
= - f;%?g[lgy%yr'ozfzaeﬁiea N 12-100 330-1050 260-660 12-100 330660 260-490
= bronze: good cut (10-30) (100-320) (80-200) (10-30) (100-200) (80-150)
= 100 Copper alloy, brass, 12-65 165-490 12-65 165-390
S bronze:average cut (10-20) (50-150) (10-20) (50-120)
8 = 6o Wroughtaluminum 6151 12-100 165-980 360-1080 12-100 165-785 330-785
A o alloys 7075 (10-30) (50-300) (110-330) (10-30) (50-240) (100-240)
|
i) luminum alloy:
T3] e el allest oy 12-100 490-980 360-1800 12-100 490-820 330-980
X . 10%
1J ) 75 a;g:etgﬁtmz“o/y A356.0 (10-30) (150-300)(110-550) (10-30) (150-250)(100-300)
= 100 @staluminumalioy: 383 26-65 490-980 360-1440  26-65 490-820 330-820
i Si-content > 10% A413.0 (8-20) (150-300) (110-440)  (8-20) (150-250) (100-250)
=) hardened steels 130-195 130-195
9 . Gy R <45 HRC (40-60) (40-60)
< hardened steels 100-165 100-165
S 261,000 > 45 HRC, = 55 HRC (30-50) (30-50)
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(<@ 12)
min-max

0.002-0.004
(0.05-0.10)

0.002-0.004
(0.05-0.10)

0.002-0.004
(0.05-0.10)

0.001-0.003
(0.04-0.08)

0.001-0.003
(0.04-0.07)

0.002-0.004
(0.05-0.11)

0.001-0.003
(0.04-0.08)

0.001-0.003
(0.04-0.08)

0.001-0.003
(0.04-0.08)

0.002-0.005
(0.06-0.13)

0.002-0.005
(0.06-0.12)

0.002-0.005
(0.06-0.13)

0.002-0.005
(0.06-0.13)

0.002-0.005
(0.06-0.12)

0.002-0.005
(0.06-0.12)

0.002-0.005
(0.06-0.12)

0.002-0.005
(0.05-0.12)

0.002-0.005
(0.05-0.12)

0.002-0.005
(0.05-0.12)

0.002-0.005
(0.05-0.12)

0.002-0.005
(0.05-0.12)
0.001-0.003
(0.04-0.08)
0.001-0.003
(0.04-0.08)

0.004-0.008
(0.10-0.20)

straight fluted
ASG3000, ASG0106, ASG03, ASG11, ASG1101

<@0.472 @0.472-0.984@0.984-1.968 > D 1.968

(@12 - 25)
min-max

0.003-0.006
(0.07-0.15)

0.003-0.006
(0.07-0.15)

0.003-0.006
(0.07-0.15)

0.002-0.005
(0.06-0.12)

0.002-0.004
(0.05-0.11)

0.003-0.007
(0.07-0.17)

0.002-0.005
(0.06-0.12)

0.002-0.005
(0.06-0.12)

0.002-0.005
(0.06-0.12)

0.003-0.008
(0.08-0.20)

0.003-0.007
(0.08-0.18)

0.003-0.008
(0.08-0.20)

0.003-0.008
(0.08-0.20)

0.003-0.007
(0.08-0.18)

0.003-0.007
(0.08-0.18)

0.003-0.007
(0.08-0.18)

0.003-0.007
(0.07-0.18)

0.003-0.007
(0.07-0.18)

0.003-0.007
(0.07-0.18)

0.003-0.007
(0.07-0.18)
0.003-0.007
(0.07-0.18)
0.002-0.005
(0.06-0.12)
0.002-0.005
(0.06-0.12)

0.008-0.012
(0.20-0.30)

(@ 25 - 50)
min-max

0.003-0.007
(0.09-0.20)

0.003-0.007
(0.09-0.20)

0.003-0.007
(0.09-0.20)

0.002-0.006
(0.07-0.16)

0.002-0.005
(0.06-0.14)

0.004-0.009
(0.10-0.24)

0.003-0.006
(0.07-0.16)
0.003-0.006
(0.07-0.16)
0.003-0.006
(0.07-0.16)
0.004-0.010
(0.11-0.26)
0.004-0.009
(0.11-0.24)
0.004-0.010
(0.11-0.26)
0.004-0.010
(0.11-0.26)
0.004-0.009
(0.11-0.24)
0.004-0.009
(0.11-0.24)
0.004-0.009
(0.11-0.24)
0.003-0.009
(0.09-0.24)
0.003-0.009
(0.09-0.24)
0.003-0.009
(0.09-0.24)
0.003-0.009
(0.09-0.24)
0.003-0.009
(0.09-0.24)
0.003-0.006
(0.07-0.16)

0.003-0.006
(0.07-0.16)

(0.20-0.40)

Feed f; in/tooth (mm/tooth)

(> @ 50)

0.004-0.010
(0.10-0.25)

0.004-0.010
(0.10-0.25)

0.004-0.010
(0.10-0.25)

0.003-0.008
(0.08-0.20)

0.003-0.007
(0.07-0.18)

0.004-0.012
(0.11-0.30)

0.003-0.008
(0.08-0.20)

0.003-0.008
(0.08-0.20)

0.003-0.008
(0.08-0.20)

0.005-0.013
(0.12-0.33)

0.005-0.012
(0.12-0.30)

0.005-0.013
(0.12-0.33)

0.005-0.013
(0.12-0.33)

0.005-0.012
(0.12-0.30)

0.005-0.012
(0.12-0.30)

0.005-0.012
(0.12-0.30)

0.004-0.012
(0.10-0.30)

0.004-0.012
(0.10-0.30)

0.004-0.012
(0.10-0.30)

0.004-0.012
(0.10-0.30)

0.004-0.012
(0.10-0.30)
0.003-0.008
(0.08-0.20)
0.003-0.008
(0.08-0.20)

(<@ 12)
min-max

0.003-0.005
(0.07-0.14)

0.003-0.005
(0.07-0.14)

0.003-0.005
(0.07-0.14)

0.002-0.004
(0.06-0.11)

straight fluted
ASG4000, ASG09B, ASG1402

<@0.472 @0.472-0.984@0.984-1.968 > D 1.968

(@12 - 25)
min-max

0.004-0.008
(0.10-0.21)

0.004-0.008
(0.10-0.21)

0.004-0.008
(0.10-0.21)

0.003-0.007
(0.08-0.17)

(@ 25 - 50)
min-max

0.005-0.009
(0.12-0.24)

0.005-0.009
(0.12-0.24)

0.005-0.009
(0.12-0.24)

0.003-0.007
(0.09-0.19)

Reaming allowance in diameter inch (mm)
0.008-0.016 0.012-0.020 0.004-0.008 0.008-0.012 0.008-0.016 0.012-0.020

(0.30-0.50)

(0.10-0.20)

(0.20-0.30)

(0.20-0.40)

DIHART® Cutting Data

(> @ 50)

0.005-0.012
(0.13-0.30)

0.005-0.012
(0.13-0.30)

0.005-0.012
(0.13-0.30)

0.004-0.009
(0.10-0.24)

(0.30-0.50)

(.)=mm

left hand spiraled

ASG0501

@ 0.189 - 0.500
(D 4.8-12.7)

min-max

0.003-0.005
(0.07-0.14)

0.003-0.005
(0.07-0.14)

0.003-0.005
(0.07-0.14)

0.002-0.004
(0.06-0.11)

0.002-0.005
(0.06-0.12)

0.002-0.005
(0.06-0.12)

0.002-0.005
(0.06-0.12)

0.003-0.008
(0.08-0.20)
0.003-0.007
(0.08-0.18)
0.003-0.008
(0.08-0.20)
0.003-0.008
(0.08-0.20)
0.003-0.007
(0.08-0.18)
0.003-0.007
(0.08-0.18)
0.003-0.007
(0.08-0.18)
0.003-0.007
(0.07-0.18)

0.003-0.007
(0.07-0.18)
0.003-0.007
(0.07-0.18)
0.003-0.007
(0.07-0.18)

0.003-0.007
(0.07-0.18)

0.004-0.008
(0.10-0.20)
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DIHART® ASG3000 & ASG4000

ASG3000 and ASG4000 - the new chip control geometries
for REAMAX®, REAMAX® TS, Monomax®, Cutting ring and Duomax

Long and uncontrolled chips are a common problem.

Remedying this often requires the machine operator to manually intervene, and the resulting poor process reliability
in machining makes the operating times and the machining results difficult to estimate and calculate.

The DIHART® reaming specialists set about making systematic improvements. The ASG3000 and ASG4000 were
developed.

By adding an additional flute, chip deflection is defined and led along the cutting edge. In long-chipping materials,
short and tight helical chips are formed that prevent the classic problem of "birdnesting”. In addition, blockages
of coolant holes and the erosion of base bodies no longer occur.

With this extra benefit and the same or better performance in terms of drilling quality and tool life in comparison
with the existing ASGO7 and ASG09 geometry, the ASG3000 and ASG4000 are setting new standards. The ASG3000
is now the first choice of geometry and has replaced the existing ASGO7. The ASG4000 replaces the ASG09.

Geometry Flute form Chip evacuation Bevel angles
ASGO07 straight —p 5’ ASG 07
ASG3000 straight P &7\ |ASG 3000

ASGO09 straight % g1

ASG4000 straight %} &,@
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Primary cutting edge

Secondary cutting edge

Circular land

o

Rake face

e

Primary clearance Radial clearance &

Secotclea rance

S
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@ DIHART® ASG - Cutting Geometries

The cutting geometry (ASG) defines: * Bevel angle * Flute angle
_ e Width of circular land e Primary and secondary

e Back taper clearances

Rake face

Circular land

Radial clearance

Secondary clearance

Primary clearance

Primary cutting edge

Secondary cutting edge

Standard Geometries Special Geometries

4 " Chip
Geometry Flute form eva(c:S;Ft)ion Bevel angles Flute form evacuation Bevel angles
= | comment
i S
— §fsoos,
' i 9 &7[ASG 0703
' 9eUv straight - straight front cutting
5 ‘ __Jlo.2xa5°
SN . -'F. S
5 & , & ASG 02 ; o
ASGO02 straight > V front cutting s
. q for increased 977 | ASG 0704
ASGO0704 straight itional
positiona 0,05x45
accuracy —

ASGO3 straight -—> 5§ Q

&
@ ASGO0706 straight — vSG 0706
ASGO501 left hand % | ASG 0501
spiraled "’

ASG3000 straight  <4——b> “.Asemo
ASG1402 straight chip breaking \ .
— 9 > @ 32 mm w

. chip breaking ASG 09B
ASGO09B straight e \

~l

=

8 ASGO7 straight ~ <——p 5’ ASG 07
) R
D =

— ASG11 straight & ASG 1
ASG4000 s W%} ¢ [ASGA000 AN

.

ASG1101 straight front cutting

ASG09 il W%}

@no
iﬂ
é
i
(¥
ol >
N
=l
S|,
\
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DIHART® Cutting Material and Coatings

HM is a fine-grained carbide, which features high abrasion resistance and achieves good results in standard
materials.
It is very suitable for coating, and is mainly used as cutting material for coated reamers.

DST is a high-performance cutting material, very suitable for high-speed reaming. It is ideal for machining
DST non-alloyed or low alloyed steels up to 1200 N/mm?2 tensile strength and is also excellent for reaming
ductile iron.
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TiN is an all purpose coating material. It has a very smooth surface and very little affinity to many materials.
This prevents structure deformation which gives excellent surface finish results when reaming, and offers
considerably higher cutting data than with non coated carbide reamers.

DBG-N is a coating which offers a very high grade of hardness. The coating also has very high oxidation
DBG-N  resistance; making it a particularly high-performance coating that is very suitable for high cutting speeds
and for use with minimum quantity lubrication (MQL) machining.

DJC is a combination of the high-performance cutting material DST and the high-performance coating

pic DBG-N. This combination offers very high tool life and higher cutting data can be achieved.

Coatings

DJF DJF is an AICrN-coated cermet that is particularly well suited for using in spheroidal iron workpieces.

DBF is a coating that exhibits a very high level of hardness and a high resistance to oxidation. This makes
DBF the coating suitable for cast iron machining. A very smooth layer means that stainless materials can also be
successfully machined.

DBC is a coating with a very high level of hardness and an extremely smooth surface. It is suitable for

DBC - .
machining aluminum and copper alloys.

DBG-U: The high hot hardness and thermal cycling resistance of this TIAIN coating enable its universal use

DBG- . )
G-U for moderate and high cutting data.

Additional high-tech coatings are available for special applications.
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DIHART® Tolerances

Tolerance

type

Form tolerances

Positional tolerances

Directional tolerances

N

Location tolerances

Form and positional tolerances

Symbols and characteristics

O

N

©

O

to tolerance

Straightness
of a line or axis

Circularity
of a disc, a cylinder, a cone, etc.

Cylindricity

Parallelism
of a line (axis) with reference to
a basic straight line

Parallelism
of a surface with reference to a
basic plane

Position

of lines, axes or surfaces in
relation to one another or to
one or several basic elements

Concentricity
of an axis or a point in relation
to a basic axis (basic point)

Drawing details
examples

(—[#0,03

(/0,017 100
==

D$]z0.05
U

>]

=

Explanation Tolerance zone

The axis of the cylindrical part of the pin must &/
lie within the cylinder to t = 0.0012" (0.03 mm) O3

The circumference line of any cross section RN
ed in a ci o wi (7

must be contained in a circular ring with a Vﬁ)

width to t = 0.0008" (0.02 mm) N~

The surface to tolerance must lie within two
coaxial cylinders which have a radial spacing to
t=0.0020" (0.05 mm)

The top axis must lie in a square-shaped area,

within 0.0039" (0.1 mm) in the vertical and /

0.0079" (0.2 mm) in the horizontal direction. .ii/

The area will lie parallel to the basic axis of /
bore A.

Any 3.937" (100 mm) long section of the top

surface must lie with a gap of 0.0004" (0.01 c’
mm) between two parallel planes. The planes ’V/
will lie parallel to the lower surface (basic «
surface).

The axis of the hole must lie within a cylinder @ ot
with a diameter to tolerance t = 0.0020" (0.05 {18
mm), whose axis lies at the precise geometrical N

place (with dimensions as shown in boxes). 100
The axis of the part of the shaft to tolerance e
must lie within a cylinder with a diameter to ?
tolerance t = 0.0012" (0.03 mm), whose axis %i

aligns with the base axis.



DIHART® Tolerances
Manufacturing Tolerance of DIHART® Reamers

Manufacturing tolerance of expandable reamers

The manufacturing tolerance field D of expandable reamers is centered on the nominal bore
tolerace T.
The expansion feature of these tools allows for wear compensation.

max. bore diameter

max. reamer diameter

/, D|'/, D
D
[ [

1

min. reamer diameter

T

min. bore diameter

T = Tolerance field of bore
D = Manufacturing tolerance of reamer

Manufacturing tolerance of solid reamers
The manufacturing tolerance field D of solid reamers is in the upper third of the bore tolerance T.

max. bore diameter

max. reamer diameter

1

min. reamer diameter

2T

min. bore diameter

T = Tolerance field of bore
D = Manufacturing tolerance of reamer

H- O
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@ DIHART® Surface

Attainable surface quality

=3 Surface finish class N11 N10 N9 N8 N7 N6 N5 N4 N3 N2 Ni
S RMS values in pinch ~985 ~492.5 ~240 ~126 ~63 ~315 ~15.7 | ~7.8 | =39  ~15 || ~1.1
‘2 Mean surface finish Ry 25 125 63 32 1.6 0.8 04 02 01 005 0.025
= Average surface uniformity R, 100 63 40 25 16 10 63 4 25 16 1 063 025

=

T structural steel, low alloy steels: case-hardened l

S) steels, heat-treated steel

o : .
Ly special alloys: Inconel

titanium, I
titanium alloys

5.1

stainless steels, I
fireproof steels

6.0-7.0

gray cast iron I
ferritic

gray cast iron l
perlitic

8.0-10.2

spheroidal graphite cast iron I
ferritic

spheroidal graphite cast iron I
perlitic

copper alloy, brass l

12.0

o
on wrought aluminum alloys I
2

r‘w_'i cast aluminum alloy: I
— Si-content < 10%

= €€

© cast aluminum alloy: I
3 Si-content > 10%
© hardened steels I
L <45 HRC
I
© hardened steels l
© > 45 HRC, < 55 HRC
achievable limited achievability |

All other surface values on request.

8

3
D
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DIHART® Measuring

Unequal flute spacing!

Only two cutting edges are 180° opposed.

— These are the measuring teeth

The tool's back taper means that the
measurement has to be done at the front edge of
the cutting edge.

PCD tipped reamers require non-contact
measuring devices! Any attempt to measure a
PCD tool with anything other than a non-contact
measuring device may result in cutting edge
damage.

(2

Designation of measuring teeth
e Drive pin, lobe

e Number

e Punch-mark

&
& @

180°
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DIHART® Technical Data — Troubleshooting

Problems e Possible Causes — Solutions

L HXE

L HXE
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Bore too large

e Run-out of the reamer in the spindle — Use DAH® compensating holder and reduce run-out

e Alignment not precise, reamer cuts at the back end — Correct alignment and use DPS floating
holder

e Built-up edge — reduce cutting speed v for uncoated carbide cutting material, increase for DST and
coated cutting material or increase the coolant concentration

e Reamer too big — have the reamer reworked

Bore too small

e \Worn reamer — have the reamer readjusted, replaced or repaired

Stock allowance too small — Increase stock allowance

Cutting forces too large — reduce feed or choose a different cutting geometry (ASG)
e Reamer too small — have reamer readjusted, replaced or repaired

Conical bore, tapered
e Poor alignment — Correct alignment and use DPS floating holder
e Misalignment of head-stock in relation to turret — correct turret and use DPS floating holder

Conical bore, lipped
e Poor alignment. Cutting edges press at start — Correct alignment and use DPS floating holder

Bore not straight

e Run-out of reamer too large — correct run-out using DAH® compensation system

e Poor alignment — Correct alignment and use DPS floating holder

e Asymmetric cutting through uneven entry surface — Countersink bore

e Deformation through clamping of the work piece — Correct clamping of the work piece
¢ Bore not premachined properly — optimize premachining

e Feed too high — reduce feed

Bore shows chatter marks

e Cutting speed too high — reduce cutting speed

e | to D ratio too large — reduce the entry speed, utilize a pilot bore or choose a different cutting
geometry (ASG)

Surface quality unsatisfactory

e Cutting edge build-up — reduce cutting speed v_for uncoated carbide cutting material, increase for
DST and coated cutting material or increase the coolant concentration

e Cutting edges worn — have reamers repaired or replace tool

¢ Run-out error of reamer — correct run-out using DAH® compensation system

e Failing or insufficient coolant, chips getting jammed — use internal coolant supply and increase
coolant pressure

e Unsuitable coolant — increase the coolant concentration

e Incorrect cutting data — use data according to catalog recommendation

Scoring in bore (feed marks)

e Cutters worn — replace reamer or have repaired

e Cutting edge build-ups — reduce cutting speed vc for uncoated carbide cutting material, and
increase for DST and coated cutting material or increase the coolant concentration

Scoring in bore (retraction marks)

e Reamer is allowed to travel too far out of the bore — Only allow the reamer to travel out of the bore
2 mm more than the cutting length at the most

e Material springs back — do not rapid retract, rather feed (2-3 times) out



DIHART® Technical Data
Types of Tool Wear
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DIHART®
Usage and Safety Notes

Safety notes:

e The technical notes provided in the application details depend on the environmental and application conditions (such as
machine, environmental temperature, lubrication/coolant used and desired machining results): these are based on proper
application conditions, use and compliance with the spindle speed limits given for the tools.

¢ To prevent damage to machine and tool, we recommend that the drive power be calculated in advance. The drive power
which is actually available will be found in the machine manufacturer's spindle speed/performance diagram.

¢ Safety equipment should be provided to protect personnel from flying chips.
Please see our safety note (enclosed with packing).

Hazard warning:
If using tungsten carbide-based hard metal products together with cobalt as a binder metal, please read our safety data
sheets, which are available for you to download from our website.
(http://www.komet.com/navigation-top/download/msds.html)

Liability information:
Subject to change. The KOMET GROUP is not liable for damages resulting from selecting the incorrect tools.

Abbreviations used:

ISO International Organisation | The International Organization for Standardization— abbreviated ISO (grade: “isos”) — is the international
for Standardisation federation of standards organizations and develops international standards many sectors
DIN German Institute for The German Institute for Standardization is the most important national standardization organisation in
Standardisation (Deutsches | the Federal Republic of Germany.
Institut fir Normung e. V)
JIS Japan Industrial Standard Machine tools from Asia normally use tool holders in accordance with the JIS B standard ... (former desig-
(MAS-BT) nation MAS-BT).
HSK Hollow shank taper The hollow shank taper, HSK for short, is used as a tool adaptor in machine tools (standardized according
to DIN 69893).
CAT American Standard A tool taper developed by Caterpillar with equal sized lands on the outer diameter of the flange. Also
called V-flange, CAT is an American standard.
SK Steep taper The steep taper is the standardized form of a tool taper for clamping tools in the main spindle of a ma-
chine tool (standardized in DIN 69871 part 1).
ABS Adapter attachment system | The KOMET ABS system is often used as a direct adapter in spindles. In contrast to steep taper adapt-
(ABS) ers, with the ABS System, the spindle or shank diameter is decisive for vibration stability and enables a
relatively extended tool projection.
DAH DIHART compensating holder] DIHART compensating holders are static compensating systems. Axis and concentricity errors are compen-
sated for extremely simply.
DPS DIHART floating holder DIHART floating holders are dynamic compensating systems. Axis and concentricity errors are compen-
sated for extremely simply.
ASG Cutting geometry The cutting geometry defines the following sizes: cutting angle, circular land, back taper, rake angle,
primary and secondary relief angle.
HM Carbide Carbide in this case means sintered carbide.
VHM Solid carbide
TiN Titanium nitride TiN is the chemical molecular formula for titanium nitride, a ceramic material with very high hardness and
corrosion resistance.
DST DIHART cutting material DST is a high-performance cutting material.
DBG-N DIHART coating DBG-N is a coating that is characterised by a very high level of hardness.
DJC DIHART coating DJC is a combination of the high-performance cutting tool material DST with the high-performance coat-
ing DBG-N.
DBF DIHART coating DBF is a coating that exhibits a very high level of hardness and a high resistance to oxidation.
DBC DIHART coating DBC is a coating with a very high level of hardness and an extremely smooth surface.
PCD Polycrystalline diamond Polycrystalline diamond is a synthetically manufactured, extremely hard, mass of diamond particles with
random orientation sintered in a metal matrix.
Rm Tensile strength (N/mm?) Tensile strength is a material property and describes the mechanical resistance with which a material op-
poses plastic deformation or separation.
HB Brinell hardness testing Hardness is the mechanical resistance with which a material opposes mechanical penetration by a harder
test piece.
Ra Roughness depth (um) Ra = Mean surface finish to DIN 3142
R, Rz = Average surface uniformity to DIN 4768
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DIHART®

Inquiries, Test results and Performance issues

Inquiries:

In order to meet the requirements of the customers when
processing their enquiries following details are needed:

e A completed questionnaire (page 114)
e A part drawing or hand sketch of the application in question

This will enable the quotations department to get an idea of the
tools required.

Test-results and tool performance issues:

To process complaints and test-results efficiently following details
and items are needed:

e A completed evaluation sheet (page 115)
e A part drawing or hand sketch of the application in question

e |f possible the faulty work-piece and/or tool

Then a fast and simple procedure can be provided.

Please forward this information to your local KOMET representative.

The addresses of KOMET GROUP are on the last pages of this
catalogue.
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DIHART®

For elaboration on tool and machining recommendations,
please send the completed questionnaire to your local KOMET representative

Questionnaire

To e e @w s ¥7o
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Sales Rep:

Sales Rep #:

Request Date:
Distributor End User
Distributor Acct. No: Date of Visit:
Inquiry No: Technical Contact:
Send Quote To: Telephone:
Telephone: Fax:
Fax: E-Mail:
E-Mail:

Tooling Needed:

Quotation [ Fixed price
Concept Drawing Required: O Yes

Date Quotation Needed:

Tool Delivery Date Requested:
Quantity Requested:

For OEM's:

] Budgetary price
O No

[ Machine on order
[0 Machine order expected
[0 Quotation for project

Annual Production / Batch Size:

Tool Information
Max tool weight & moment:

Max tool width:

Max tool length:

Bore length:
Tool change: O Automatic O Manual
Tool set-up: O Inside machine [ Outside

Type of connection:

Part Information

Drawing Number:

Material Specification:

Tensile Strength (specify unit):
Hardness (specify unit):
Application:

ODrilling  CRoughing
[OReaming [Threading [ Milling

[ Semi finish machining [ Finish machining
O Other

Stock removal on @:
Position Requirement:

Fixture Interference

Reaming Information
Diameter & Tolerance:

Pre-machined @:

Pre-machining Method:

Hole Type: -
==le=l==|==] =]l
O O O O O O O O
Length of Interruption:
Bottom Machined: [ Yes CNo

Surface Quality (specify unit):

Roundness Requirement:

114

[ None [ See Drawing
CPK-Value:
Machine Information
Brand / Type:
Condition: O New O Used
No. of Spindles:
Operation: O Horizontal [ Vertical
Available Horse Power:
Spindle Speed: Variable OYes [ONo
Spindle Speed: pm,,. M.,
[ Tools rotating
[ Parts rotating
Feed Type: ONC  [OHydraulic
Spindle Type (CAT, HSK, etc.):
Spindle Runout:
Coolant:  OThrough Spindle [ Flood ODry OmQL

Coolant Pressure (psi):
Coolant Type & Concentration:

Sketch or Process Description



Evaluation Sheet

KOMET representative
Company:

Department:

Telephone:

Fax:

Date:

1. Work piece

Name of work piece:
Material specification:
Material No.:

2. Bore

Diameter and tolerance:
Length of bore:

Surface finish CLA /Rt / Ry
Circular error allowed:
CPK:

Contact:
E-Mail:
Customer-No.:
Distributor:

Tensile strength:
Heat treatment:
Additional information:

DIHART®
For tests and complaints, please send the completed questionnaire to your local

Type of bore
D Dn Dz) Dz) Dn |:|1) DUZ) DHZ)
gy ﬁ
S i e e

Diameter of pre-reaming: " bottom to be reamed? Oyes [no
Method of pre-reaming: 2 length of interruption: inch / (mm)
Number of bores, parts per year:

3. Machine and tool fixing arrangement

Machine type and brand: Machining: ] horizontal [ vertical
Attachment of spindle: Tool: [] rotating [] stationary

Tool fixing arrangement: Coolant supply through tool shank: [Jyes []no
max. speed: rom [ variable [] fix Brand and type of lubricant:

max. feed: inch (mm) / min [ variable [ fix Lubricant ratio of mixture:

Circular accuracy of spindle:

4. Tool

Type: Cutting material / coating:

Order No.: Cutting geometry (ASG):

5. Test results

Bore: No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

Cutting speed ft/min (m/min):

Speed (rpm):

Feed: [Jinch (mm) / rev [] inch (mm) / min

Concentricity of the tool measured in the machine (um):

Bore diameter: entrance

exit

Circular error (um):

Surface quality:  [JCLA [JRt [Ry

No. of reamed bores:

Tool life ft (m):

Performance:

Overall performance: [ excellent

[Jgood [ unsatisfactory
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Numerical Index

SP

Order No. Page Order No. Page Order No. Page Order No. Page Order No. Page
059.33.4154 75 507.02.008 53 52806 25055 91 52M.57.0800 98 545.40.004 84
1 507.02.009 53 52806 25060 91 52M.57.0801 98 545.40.006 84
099.00.090 55 507.02.010 53 52806 25065 91 52M.57.0802 98 545.40.007 84
— 099.00.092 55 507.02.011 53 52806 25070 91 52M.57.0803 98 545.62.014 84
||:|‘ 099.00.095 55 507.02.012 53 52806 25075 91 52M.57.0997 98 545.62.015 84
507.02.043 53 52806 25080 91 52M.57.0998 98 545.62.016 84
690.13 64 507.02.044 53 52806 25085 91 52M.57.0999 98 545.62.017 84
690.14 65 52806 25090 91 52M.57.1000 98 545.62.018 84
508.53.009 54 52806 25095 91 52M.57.1001 98 545.77.001 81
15E.30.10010 21 508.53.010 54 52806 25100 91 52M.57.1002 98 545.77.003 81
15E.30.10020 21 508.53.011 54 52806 25105 91 52M.57.1003 98 545.77.004 81
2 15E.30.10030 21 508.53.020 54 52806 25110 91 52M.57.1197 98 545.77.011 81
15E.30.10040 21 508.53.021 54 52806 25115 91 52M.57.1198 98 545.85.001 85
15E.30.10050 21 508.53.022 54 52806 25120 91 52M.57.1199 98 545.85.002 85
15E.30.10070 21 52806 25125 91 52M.57.1200 98 545.85.003 85
510.15.008 55 52806 25130 91 52M.57.1201 98 545.85.004 85
15F.00.30001 75 510.15.009 55 52806 25135 91 52M.57.1202 98 545.85.005 85
510.15.010 55 52806 25140 91 52M.57.1203 98 545.87.001 82
18050 10025 21 510.15.011 55 52806 25145 91 545.87.003 82
18050 10030 21 510.45.007 55 52806 25150 91 52P.57 43 545.87.004 82
18050 10040 21/29 510.45.008 55 52806 25155 91 52P57.0397 98 545.87.010 82
18050 10050 21/29 510.55.007 55 52806 25160 91 52P57.0398 98 545.87.011 82
18050 10055 29 510.55.008 55 52806 32035 91 52P57.0399 98
18050 10070 29 52806 32040 91 52P.57.0400 98 54B.10.00030 86
18050 10080 29 51200 00425 90 52806 32045 91 52P.57.0401 98 54B.10.00040 86
18050 20040 29 51200 00432 90 52806 32050 91 52P.57.0402 98 54B.90.00030 86
18050 20100 29 52806 32055 91 52P.57.0403 98 54B.91.00030 86
18050 35070 29 513.36.008 52 52806 32060 91 52P57.0497 98 54B.93.00030 86
18050 35080 29 513.36.009 52 52806 32065 91 52P.57.0498 98 54B.93.00035 86
18050 35100 29 513.36.010 52 52806 32070 91 52P.57.0499 98
513.36.011 52 52806 32075 91 52P.57.0500 98 5505108006 83
18589 00012 29 513.41.008 52 52806 32080 91 52P.57.0501 98 5505108008 83
18589 00014 29 513.41.009 52 52806 32085 91 52P.57.0502 98 5505108012 85
4 18589 00019 29 513.41.010 52 52806 32090 91 52P.57.0503 98 5505112016 85
18589 00022 29 513.41.011 52 52806 32095 91 52P.57.0597 98 5505206008 83
18589 00027 29 513.76.008 52 52806 32100 91 52P57.0598 98 5505206010 83
E 18589 10005 21 513.76.009 52 52806 32105 91 52P.57.0599 98 5505208010 83
18589 10006 21 513.76.010 52 52806 32110 91 52P.57.0600 98
18589 10008 21 513.76.011 52 52806 32115 91 52P.57.0601 98 55232 01010 29
18589 10010 21 513.81.008 52 52806 32120 91 52P.57.0602 98 55232 01210 29
18589 10013 21 513.81.009 52 52806 32125 91 52P.57.0603 98 55232 01610 29
513.81.010 52 52806 32130 91 52P57.0797 98 55232 02210 29
300.05 51 513.81.011 52 52806 32135 91 52P57.0798 98
5 300.07 51 51391 00040 83 52806 32140 91 52P.57.0799 98 55H.17 34
300.08 51 51391 00050 83 52806 32145 91 52P.57.0800 98 55H.21 34
300.17 51 51391 00063 83 52806 32150 91 52P.57.0801 98 55H.37 34
qi:} 300.25 51 51391 00080 83 52806 32155 91 52P.57.0802 98 55H.47 34
300.30.007 55 51391 00100 83 52806 32160 91 52P.57.0803 98 55H.67 34
300.30.008 55 52806 32165 91 52P.57.0997 98 55H.71 34
300.45 51 514.36.008 52 52806 32170 91 52P57.0998 98 55H.93 34
300.47 51 514.36.009 52 52806 32175 91 52P.57.0999 98
514.36.010 52 52806 32180 91 52P.57.1000 98 55J.17 34
301.80.006 55 514.36.011 52 52806 32185 91 52P.57.1001 98 55J.21 34
301.80.007 55 514.41.008 52 52806 32190 91 52P.57.1002 98 55J.37 34
6 514.41.009 52 52806 32195 91 52P.57.1003 98 55).47 34
306.20.001 55 514.41.010 52 52806 32200 91 52P57.1197 98 55).67 34
514.41.011 52 52P57.1198 98 55J.71 34
33G.17 50 514.76.008 52 52911 00751 83 52P57.1199 98 55J.93 34
33G.21 50 514.76.009 52 52911 00920 83 52P.57.1200 98
33G.37 50 514.76.010 52 52911 01020 83 52P.57.1201 98 55Q.17 36
33G.47 50 514.76.011 52 52911 01025 83 52P57.1202 98 55Q.21 36
33G.67 50 514.81.008 52 52911 01320 83 52P57.1203 98 55Q.37 36
33G.71 50 514.81.009 52 52911 01430 83 55Q.47 36
33G.87 50 514.81.010 52 545.00.001 80 55Q.67 36
7 33G.93 50 514.81.011 52/53 52M.57 42 545.00.002 80 55Q.71 36
52M.57.0397 98 545.00.003 80 55Q.93 36
- 350.14.002 55 517.76.008 53 52M.57.0398 98 545.07.002 80
(=] 350.14.003 55 517.76.009 53 52M.57.0399 98 545.07.003 80 55R.17 36
- 350.23.002 55 517.76.010 53 52M.57.0400 98 545.07.004 80 55R.21 36
= 350.23.003 55 517.76.011 53 52M.57.0401 98 545.07.005 80 55R.37 36
517.81.008 53 52M.57.0402 98 545.07.006 80 55R.47 36
503.76.008 52 517.81.009 53 52M.57.0403 98 545.07.009 80 55R.67 36
503.76.009 52 517.81.010 53 52M.57.0497 98 545.07.010 80 55R.71 36
503.76.010 52 52M.57.0498 98 545.07.011 80 55R.93 36
503.76.011 52 518.78.009 54 52M.57.0499 98 545.10.001 81
503.81.009 52 518.78.010 54 52M.57.0500 98 545.10.003 81 56H.17 35
503.81.010 52 518.78.011 54 52M.57.0501 98 545.10.004 81 56H.21 35
503.81.011 52 518.78.013 54 52M.57.0502 98 545.10.010 81 56H.37 35
503.81.012 52 518.78.014 54 52M.57.0503 98 545.10.011 81 56H.47 35
518.82.009 54 52M.57.0597 98 545.25.001 83 56H.67 35
504.76.009 52 518.82.010 54 52M.57.0598 98 545.25.002 83 56H.71 35
504.76.010 52 518.82.011 54 52M.57.0599 98 545.25.010 83 56H.93 35
504.76.011 52 518.82.013 54 52M.57.0600 98 545.26.001A 83
504.76.012 52 518.82.014 54 52M.57.0601 98 545.26.002 83 56J.17 35
504.81.009 52 52M.57.0602 98 545.27.001 83 56J.21 35
9 504.81.010 52 52806 25035 91 52M.57.0603 98 545.27.002 83 56J).37 35
504.81.011 52 52806 25040 91 52M.57.0797 98 545.40.001 84 56J.37.06H7N 97
504.81.012 52 52806 25045 91 52M.57.0798 98 545.40.002 84 56J.37.08H7N 97
ﬁ 52806 25050 91 52M.57.0799 98 545.40.003 84 56J.37.10H7N 97
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Numerical Index

Order No. Page Order No. Page Order No. Page Order No. Page Order No. Page
56J.37.12H7N 97 56R.71.06H7D 96 640.84.002 29 75).17.24H7G 95 75J.93.40H7N 95
56J.37.14H7N 97 56R.71.06H7N 96 640.84.003 29 75J.17.25H7G 95 75J.93.50H7D 95
56J.37.15H7N 97 56R.71.08H7D 96 640.84.005 29 75).17.28H7G 95 75J.93.50H7N 95
56J.37.16H7N 97 56R.71.08H7N 96 640.84.006 29 75J.17.30H7G 95
56J.37.18H7N 97 56R.71.10H7D 96 640.92 26 75).17.32H7G 95 A33 54000.0400 91
56J.37.20H7N 97 56R.71.10H7N 96 640.93 26 75).17.35H7G 95 A33 54000.0500 91
56).47 35 56R.71.12H7D 96 640.93.15H7D 94 75).17.40H7G 95 A33 54000.0600 91
56).47.06H7N 97 56R.71.12H7N 96 640.93.15H7N 94 75).17.50H7G 95 A33 54000.0700 91
56).47.08H7N 97 56R.71.14H7D 96 640.93.16H7D 94 75).21 16 A33 54000.0800 91
56J.47.10H7N 97 56R.71.14H7N 96 640.93.16H7N 94 75).37 16 A33 54000.0900 91
56).47.12H7N 97 56R.71.15H7D 96 640.93.18H7D 94 75).37.18H7N 94 A33 54000.1000 91
56).47.14H7N 97 56R.71.15H7N 96 640.93.18H7N 94 75).37.20H7N 94 A33 54000.1100 91
56J.47.15H7N 97 56R.71.16H7D 96 640.93.20H7D 94 75).37.22H7N 94 A33 54000.1200 91
56J.47.16H7N 97 56R.71.16H7N 96 640.93.20H7N 94 75).37.24H7N 94 A33 54000.1300 91
56).47.18H7N 97 56R.71.18H7D 96 640.93.22H7D 94 75).37.25H7N 94 A33 54000.1400 91
56).47.20H7N 97 56R.71.18H7N 96 640.93.22H7N 94 75).37.28H7N 94 A33 54000.1500 91
56).67 35 56R.71.20H7D 96 640.93.24H7D 94 75J.37.30H7N 94 A33 54000.1600 91
56J.71 35 56R.71.20H7N 96 640.93.24H7N 94 75).37.32H7N 94 A33 55000.0400 91
56J.71.06H7D 96 56R.93 37 640.93.25H7D 94 75).37.35H7N 94 A33 55000.0500 91
56J.71.06H7N 96 56R.93.06H7D 97 640.93.25H7N 94 75J.37.40H7N 94 A33 55000.0600 91
56J.71.08H7D 96 56R.93.06H7N 97 640.93.28H7D 94 75).37.50H7N 94 A33 55000.0700 91
56J.71.08H7N 96 56R.93.08H7D 97 640.93.28H7N 94 75).47 16 A33 55000.0800 91
56J.71.10H7D 96 56R.93.08H7N 97 640.93.30H7D 94 75).47.18H7N 95 A33 55000.0900 91
56J.71.10H7N 96 56R.93.10H7D 97 640.93.30H7N 94 75).47.20H7N 95 A33 55000.1000 91
56J.71.12H7D 96 56R.93.10H7N 97 75).47.22H7N 95 A33 55000.1100 91
56J.71.12H7N 96 56R.93.12H7D 97 690.10 64 75).47.24H7N 95 A33 55000.1200 91
56J.71.14H7D 96 56R.93.12H7N 97 690.11 65 75J.47.25H7N 95 A33 55000.1300 91
56J.71.14H7N 96 56R.93.14H7D 97 75).47.28H7N 95 A33 55000.1400 91
56J.71.15H7D 96 56R.93.14H7N 97 70W.37.01040A 75 75).47 30H7N 95 A33 55000.1500 91
56J.71.15H7N 96 56R.93.15H7D 97 70W.37.01045A 75 75).47.32H7N 95 A33 55000.1600 91
56J.71.16H7D 96 56R.93.15H7N 97 70W.37.01050A 75 75).47.35H7N 95 A33 55000.1700 91
56J.71.16H7N 96 56R.93.16H7D 97 70W.37.01055A 75 75).47.40H7N 95 A33 55000.1800 91
56J.71.18H7D 96 56R.93.16H7N 97 70W.37.01060A 75 75).47.50H7N 95 A33 55000.1900 91
56J.71.18H7N 96 56R.93.18H7D 97 70W.37.01065A 75 75).67 16 A33 55000.2000 91
56J.71.20H7D 96 56R.93.18H7N 97 70W.37.01070A 75 75).71 16
56J.71.20H7N 96 56R.93.20H7D 97 70W.37.01075A 75 75J).71.18H7D 94 LO1 14201 87
56J.93 35 56R.93.20H7N 97 70W.37.01080A 75 75).71.18H7N 94 LO1 14211 87
56J.93.06H7D 97 70W.37.01090A 75 75).71.20H7D 94 LO1 14221 87
56J.93.06H7N 97 57B.40.00010 90 70W.37.01100A 75 75).71.20H7N 94 LO1 14231 87
56J.93.08H7D 97 57B.40.00020 90 70W.37.01110A 75 75).71.22H7D 94 LO1 14241 87
56J.93.08H7N 97 57B.49.00010 90 70W.37.01120A 75 75).71.22H7N 94 LO1 14251 87
56J.93.10H7D 97 57B.49.00020 90 70W.37.01130A 75 75).71.24H7D 94 LO1 14261 87
56J.93.10H7N 97 57B.49.00030 90 75).71.24H7N 94 LO1 14271 87
56J.93.12H7D 97 57B.49.00040 90 75A.30.13060 19 75).71.25H7D 94 LO1 14281 87
56J.93.12H7N 97 57B.50.00010 90 75A.30.13070 19 75).71.25H7N 94 LO1 14291 87
56J.93.14H7D 97 57B.50.00020 90 75A.30.15060 19 75).71.28H7D 94 LO1 14301 87
56J.93.14H7N 97 75A.30.15070 19 75).71.28H7N 94 LO1 14311 87
56J.93.15H7D 97 640.01.001 27 75A.40.13010 17 75J.71.30H7D 94 LO1 14321 87
56J.93.15H7N 97 640.01.002 27 75A.40.13020 17 75).71.30H7N 94 LO1 14331 87
56J.93.16H7D 97 640.01.003 27 75A.40.13030 17 75J.71.32H7D 94 LO1 14400 87
56J.93.16H7N 97 640.01.005 27 75A.40.13040 17 75).71.32H7N 94 LO1 14410 87
56J.93.18H7D 97 640.01.006 27 75A.40.13050 17 75).71.35H7D 94 LO1 14420 87
56J.93.18H7N 97 640.03.001 29 75A.40.13060 17 75).71.35H7N 94 LO1 14430 87
56J.93.20H7D 97 640.03.002 29 75A.40.13070 17 75).71.40H7D 94 LO1 14440 87
56J.93.20H7N 97 640.03.003 29 75A.40.15010 17 75J).71.40H7N 94 LO1 14450 87

640.03.004 29 75A.40.15020 17 75J.71.50H7D 94 LO1 14460 87
56Q.17 37 640.03.005 29 75A.40.15030 17 75J.71.50H7N 94 LO1 14470 87
56Q.21 37 640.04.001 29 75A.40.15040 17 75).87 16 LO1 14501 87
56Q.37 37 640.04.002 29 75A.40.15050 17 75).87.18H7N 95 LO1 14511 87
56Q.47 37 640.04.003 29 75A.40.15060 17 75).87.20H7N 95 LO1 14521 87
56Q.67 37 640.04.005 29 75A.40.15070 17 75).87.22H7N 95 LO1 14531 87
56Q.71 37 640.04.006 29 75A.41.13010 18 75).87.24H7N 95 LO1 14541 87
56Q.93 37 640.20 26 75A.41.13020 18 75).87.25H7N 95 LO1 14551 87

640.21 26 75A.41.13030 18 75).87.28H7N 95 LO1 14561 87
56R.17 37 640.26 26 75A.41.13040 18 75).87.30H7N 95 LO1 14571 87
56R.21 37 640.27 26 75A.41.13050 18 75).87.32H7N 95 LO1 14581 87
56R.37 37 640.36 26 75A.41.15010 18 75).87.35H7N 95
56R.37.06H7N 97 640.37 26 75A.41.15020 18 75).87.40H7N 95 LO5 00730 75
56R.37.08H7N 97 640.37.15H7N 94 75A.41.15030 18 75).87.50H7N 95 LO5 00740 50
56R.37.10H7N 97 640.37.16H7N 94 75A.41.15040 18 75).93 16 LO5 01240 21
56R.37.12H7N 97 640.37.18H7N 94 75A.41.15050 18 75).93.18H7D 95 LO5 03311 50/75
56R.37.14H7N 97 640.37.20H7N 94 75A.60.13050 19 75J).93.18H7N 95
56R.37.15H7N 97 640.37.22H7N 94 75A.60.13060 19 75J.93.20H7D 95 NOO 15261 83
56R.37.16H7N 97 640.37.24H7N 94 75A.60.13070 19 75J.93.20H7N 95 NOO 15271 83
56R.37.18H7N 97 640.37.25H7N 94 75).93.22H7D 95 NOO 15281 83
56R.37.20H7N 97 640.37.28H7N 94 75H.17 16 75J.93.22H7N 95 NOO 15291 83
56R.47 37 640.37.30H7N 94 75H.21 16 75J.93.24H7D 95 NOO 15301 83
56R.47.06H7N 97 640.48 26 75H.37 16 75J.93.24H7N 95 NOO 17661 83
56R.47.08H7N 97 640.49 26 75H.47 16 75J.93.25H7D 95 NOO 17671 83
56R.47.10H7N 97 640.66 26 75H.67 16 75J.93.25H7N 95 NOO 17681 83
56R.47.12H7N 97 640.67 26 75H.71 16 75J.93.28H7D 95 NOO 17691 83
56R.47.14H7N 97 640.70 26 75H.87 16 75J.93.28H7N 95 NOO 17701 83
56R.47.15H7N 97 640.71 26 75H.93 16 75J.93.30H7D 95 NOO 57241 75
56R.47.16H7N 97 640.81.001 27 75J.93.30H7N 95 NOO 57710 50
56R.47.18H7N 97 640.81.002 27 75).17 16 75).93.32H7D 95
56R.47.20H7N 97 640.81.003 27 75J.17.18H7G 95 75J.93.32H7N 95
56R.67 37 640.81.005 27 75).17.20H7G 95 75J.93.35H7D 95
56R.71 37 640.81.006 27 75).17.22H7G 95 75J.93.35H7N 95

640.84.001 29 75J.93.40H7D 95
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