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A IRAT b
Energy Industry

W

EZX Requirements

o fHE e Precision

s REWHEHK e Process reliability

o ZRAE e Simple handling

o FE e Productivity

TEERE EH Example of a "Planet Carrier" Application
A8 EN-GJS 400 Material: EN-GJS 400

Application Data

VC 125 m/min
fz 0.20 mm

z 12

vf 530 mm/min

ap 0.15 mm
g 180N6 mm
L 2x120 mm
XS 650 mm

URMA www.urma.ch



A ] 1 AT b
Machine Building Industry

ER Requirements

o fHE e Precision

e T¥WHENK * Process reliability

o fRRA e Low costs

o AN e Simple handling

“FwT N E Example of a "Pump Housing" Application
o GG25 Material: GG25

Application Data

VC 100 m/min
fz 0.15 mm

z 12

vf 353 mm/min

ap 0.15 mm
g 162 H8 mm
L 300 mm
Ra 1.2 um
XS 350 mm

www.urma.ch URMA
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© 139.801 - 200.200 mm

%

Your Advantages

KR Key Points

- HIFLZ B E @ 140 - 200.2mm - Reaming range @ 139.801 — 200.2 mm

- HFITEWHRXE AR, BRKE, & - High precision and easy handling based
on the very reliable RX-technology

%1 - Significant savings thanks to

- BEWT AR T high-performance cutting

- B G T R R G RE
BRI

- High flexibility due to modularity in

combination with insert technology

- REEE - No adjustment efforts for the customer
-EERE R - Quick and easy reconditioning of
- AN X FR T EARIE worn-out reaming heads
- Worldwide application support and
process guarantee
VG
URMA www.urma.ch
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The System
- Useable @-range of 10 mm per system-size
- Short delivery time due to stock inserts

The Handling
- Quick and easy changing of reaming head
- Reduces operating errors to the minimum

The Precision

- Highest positioning accuracy by every change of
reaming head (<4 um)

- Reliable machining of precise bores

The Flexibility

- Change to a different geometry and/or coating made easy

- Easy adaption of tool length with standard components

- Intermediate sizes and any type of tolerances without
surcharge

The Insert

- Latest cutting materials and coatings for best performance
and tool life

- Additional application-dedicated geometries available

- Patent pending of insert-technology

The Savings

- Increased productivity through high feed rates while
maintaining a maximum of process reliability

- Easy and quick reaming head change — no additional
adjustments needed

- Minimized machine down time

The Sustainability

- Carbide rate reduced to a minimum

- Unlimited reconditioning of reaming head

- No enviromental contamination through brazing
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© 139.801 - 200.200 mm

Vb

Inserts

HET R

Straight Fluted Reaming Heads (RXEG)

System Size @-Range B z MB VE Order Number Stock
RX 150 139.801 - 149.800 15 12 1 1 RXEG... A
RX 160 149.801 - 159.800 15 12 1 1 For order A
RX 170 159.801 - 169.800 15 12 1 1 example see A
RX 180 169.801-179.800 15 12 1 1 page 15 A
RX 190 179.801 - 189.800 15 12 1 1 A
RX 200 189.801 - 200.200 15 12 1 1 A
AT
Left Helical Fluted Reaming Heads (RXEL)
System Size @-Range B z MB VE Order Number  Stock
RX 150 139.801-149.800 15 12 1 1 RXEL... A
RX 160 149.801 -159.800 15 12 1 1 For order A
RX 170 159.801-169.800 15 12 1 1 example see A
RX 180 169.801 - 179.800 15 12 1 1 page 15 A
RX 190 179.801-189.800 15 12 1 1 A
RX 200 189.801-200.200 15 12 1 1 A
z  WHEITT z  Number of teeth
MB #&/MTHE MB  Minimum order quantity
VE G@EHKE VE  Packaging quantity
o IEEHE A A o HFEIH

On stock

Ve
URMA
I

Short-term availability

Availability on request

B R AL A K

All dimensions in mm

www.urma.ch
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RX large /% 77
Stock List RX large

B 7] K (RXEG)
Straight Fluted Inserts (RXEG)

72 e AE 71 Fr (RXEL)
Left Helical Fluted Inserts (RXEL)

(%] URMA Order Number Stock [ %] URMA Order Number Stock [
139.801 - 200.200 | RXEGxxx.xxxQ-A06 E612R1 A 139.801 - 200.200 | RXELxxx.xxxQ-C16 E612R1 A
;s 9 , O
RXEGxxx.xxxQ-G16 E612R1 A ?7 & RXELxxx.xxxQ-B06 E612R1 A ?} &
(3 (3
RXEGxxx.xxxQ-C16 E612R1 A Eé = i RXELxxx.xxxQ-C16U2 E612R1 A fjt = §
£ o £ o
RXEGxxx.xxxQ-A06U2 E612R1 A ;ij g § RXELxxx.xxxQ-B06U2 E612R1 A ;@ g §
RXEGxxx.xxxQ-G16U2 E612R1 A S{ %Zj % RXELxxx.xxxQ-C16 E621C A S % f
=T =\ 0 R
RXEGxxx.xxxQ-C16U2 E612R1 A *é“’ (_&:3 RXELxxx.xxxQ-A06 E612R1 A *é“‘ Ej’;
Z © g 2
RXEGxxx.xxxQ-A01U3 E614R2 A i3 i3
In” E =Y E
RXEGxxx.xxxQ-C11U3 E614R2 A 5 5 5 5
RXEGxxx.xxxQ-C16 E621C A
o IREEFH A A o #HFEH Frf R ALk Z K

On stock

www.urma.ch

Short-term availability

Availability on request

All dimensions in mm

Ve
URMA
v
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71k R

Explanation of Insert Size

NHTRAILNEITE, EEEREDRELE, BORTAZH
B, HEEENEAENH65%E80%

BIoAER WA EREERT QTR .

AL REISOTLAZE
HAZ: 160H7

WD L EERRT N
H4Z: 160.033mm

RIVKFE®mTH
RXEL160.033Q-A01 E612R1

T2 FEANZE
E4%: 185 +0.030-0.015mm

WD L EE AR N
EAZ: 185.021mm

RIVKF=®mTH
RXEL185.021Q-C01 E614R2
T3 FERTEAEZREBRTH:

EAZ: 193.158mm

W DA AR LA R N
H4: 193.158mm

RIVKFE®mTH
RXEL193.158Q-B06 E612R1

A2 1 3K B9 4 28 A Z 46 4 +/-0.003mm

For requests with specifications of bore tolerance, the
reaming head diameter is defined by the URMA standard.
Depending on the diameter and the tolerance range, the
reaming head diameter will be within 65% to 80% of the
total bore tolerance range.

The diameter specified by the URMA standard is always
shown as a target size dimension (Q-insert).
Example 1: Request with ISO bore tolerance

Diameter: 160H7

Target size diameter according to URMA standard:
Diameter: 160.033mm

Reaming head part number:
RXEL160.033Q-A01 E612R1
Example 2: Request with bore tolerance

Diameter: 185 +0.030 -0.015mm

Target size diameter according URMA standard:
Diameter: 185.021mm

Reaming head part number:
RXEG185.021Q-C01 E614R2
Example 3: Request with reaming head target size

Diameter: 193.158mm

Target size diameter according URMA-standard:
Diameter: 193.158mm

Reaming head part number:
RXEL193.158Q-B06 E612R1

The reaming head manufacturing tolerance is always
+/-0.003mm

www.urma.ch



Diameter

URMA RX LARGE

TR
Order Example

Tl R ERAREF R
Insert diameter

M2 7] i R Qi)
Target size (Q-Insert)

Tl
Order example
RXEG156.020Q-A01U3 E614R2

RX medium

Y A

RX large

system designation
HEER KD
(G=H1¥; L=F7E1H)
Flute form (G = straight;
L = left-hand helix)

19,43

Tl b B AAAREF R (mm)
Insert diameter (mm)
EH AR ARG

Code for target size insert

YIH| A E R
Cutting geometry

TUAERD

Edge preparation

TR #RRAE
RN

Cutting material
For details see page 31
RENRD

# 31T

Coating

For details see page 31

1=H xR
2=F xR
1 = thin coating
2 = thick coating

7] 7 AL TR ARG (AL )

Edge preparation (nano finishing)

i

7045
Medium
edge-preparation
T

=g i

Large
edge-preparation
A7 oA
%%

Other edge-preparations
on request

15
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© 139.801 - 200.200 mm

TIAF

Insert Holders

1
T
System Size @-Range L D d kg Order Number “G" Stock
RX 150 / RX 160 139.801 - 159.800 50 115 40 2.639 RXKG150 115 40 050 (]
RX 170 /RX 180 159.801 - 179.800 50 135 40 3.410 RXKG170 135 40 050 (]
RX 190 / RX 200 179.801 - 200.200 50 155 40 4.526 RXKG190 155 40 050 (]
REiERE: —ERRE4A I — KT (REME Scope of delivery: 1 set of replacement screws and L
FHERTF, W 277) 1 hex allen key (torque wrench is recommended,
page 27) 00
RHRREEF NABESOT = (5
See pages 48 + 50 for details on assembly
and handling °
o &
, I ®
(o is
c
"
Spare Parts
&1
System Size [©) @ ® @
S R . R
RX 150 /RX 160 CO00 22 07 GO0 02 05 C00 24 34 G00 02 16
RX 170 /RX 180 (C00 22 07 G00 02 05 C00 24 34 G00 02 16
RX 190 /RX 200 (CO00 22 07 GO0 02 05 C00 24 34 G00 02 16
o IEERG A Tz SIS Brf R+ B4 K Z K

On stock

Ve
URMA
I

Short-term availability

Availability on request

All dimensions in mm

www.urma.ch



© 139.801 - 200.200 mm

BAT (W kA2 R E)

Shanks (With Integrated Compensation Device)

System Size ©-Range L D MCM kg Order Number Stock
RX 150 - 139.801-200.200 100 76 B63 2.5 RXA101 76 BM63 100 @
RX 200 160 76 B63 39 RXA101 76 BM63 160 @

100 76 WD40 238 RXA101 76 Z540 100 4

160 76  WD40 4.2 RXA101 76 Z540 160 4
TIATHE R R

Definition of Clamping Holder

BM = 41 Beta #H:(H 1)
WD {1 FE A% DIN 1835-B (2 #1)

B3Rk
Handling of URMA Match Codes

MCC J171 77 1 B 0 R

MCM AR i ey o R

MCCHIMCM & 7R T B 41 1 35 B By F R 3%

AL, XA L A T IC .

&1
Spare Parts

BM
WD

URMA Beta Module (modular)
Weldon DIN 1835-B (on request)

MCC Match code towards
cutting edges
MCM Match code towards machine

MCC and MCM show the different
couplings to mount the tool components.
These match codes have to correspond.

®®

T
MCM(B32]

System Size [©)

@

®

®
Gl

RX 150 - RX 200 CO0 90 16 (4x) GO0 02 08 Z00 63 21 700 63 23

www.urma.ch
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© 139.801 - 200.200 mm

TR (%7 B o 4z 2% &)
Adaptors (With Integrated Compensation Device)

DIN 69871-AD

System Size Size L | D kg Order Number Stock

RX 150 - RX 200 SK40 95 76 76 2.2 RXAD10 40A 101095 e

RX 150 - RX 200 SK50 95 76 76 4.6 RXAD10 50A 101095 e

DIN 69871-B

System Size Size L | D kg Order Number Stock

RX 150 - RX 200 SK40 95 76 76 2.2 RXAD1040B 101095 e

RX 150 - RX 200 SK50 95 76 76 4.6 RXAD10 50B 101 095 e

&1
Spare Parts

System Size [©)

f@

RX 150 - RX 200 C00 90 16 (4x) GO00 02 08

Ve
URMA
I

www.urma.ch



© 139.801 - 200.200 mm

TIA (4 Bk sh Az 3% )

Adaptors (With Integrated Compensation Device)

MAS-BT JIS 6339-AD L
I
System Size Size L | D kg Order Number Stock
RX 150 - RX 200 BT 40 95 76 2.5 RXAT10 40A 101 095 ° OO
RX 150 - RX 200 BT 50 95 57 76 5.1 RXAT10 50A 101 095 ° :
|
-t —-o-fo
|
T
DIN 69893-HSK-A L
|
System Size Size L | D kg Order Number Stock
RX 150 - RX 200 HSK 63 120 94 76 2.4 RXAH10 63A 101 120* @ 010
RX 150 - RX 200 HSK 100 130 101 76 5 RXAH10 100A 101 130* @ ;
F REERHE @10
* Coolant tube is not included 1
& AHEEE
Spare Parts Coolant Tube
System Size [©) @) Size ®
] “. =
RX 150 - RX 200 C00 90 16 (4x) G00 02 08 63 HOO0 63 01
100 HOO 100 01
/I
www.urma.ch URMA
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© 139.801 - 200.200 mm

KA

Extensions Beta Module

Beta-Beta & K 4F

Extensions Beta-Beta

L

Beta L D MCM MccC kg Order Number Stock

63 60 63 B63 B63 1.3 B13 63 63 060 [

63 125 63 B63 B63 2.9 B13 63 63 125 [ 0

80 80 80 B80 B80 2.9 B13 80 80 080 [ | @6

80 160 80 B80 B8O 6 B13 80 80 160 [ { A

100 80 100 B100 B100 4.9 B13 100 100 080 [ ?

100 180 100 B100 B100 10.9 B13 100 100 180 [ 1

\

MCM / MCC = “Match Code” 4% 1 R @ 3 W, 177 |
MCM / MCC = For “match code” description see page 17 @
& 1F
Spare Parts

Beta O] @) ® ®

I
D El Himm

63 Z00 63 24 Z00 63 21 Z00 63 23 Z00 63 25 C00 22 05

80 700 80 24 Z00 80 21 700 80 23 Z00 80 25 C00 22 07

100 Z00 100 24 Z00 100 21 Z00 100 23 Z00 100 25 C00 22 71
o ITEERG A Tz SIS BiA Rt ALk = ok

On stock

Ve
URMA
I

Short-term availability

Availability on request

All dimensions in mm

www.urma.ch



© 139.801 - 200.200 mm

2 fF

Reducers Beta Module

Beta T 24T
Reducers Beta-Beta

L
Beta1l Beta2 L | D d MCM MCC kg Order Number  Stock [
80 63 60 35 63 80 B80 B63 2.4 B128063060 @
100 63 60 35 63 100 B100 B63 3.3 B12 100 63 060 @ ®
100 80 75 50 80 100 B100 B80 3.5 B12 10080075 e
i @6
MCM / MCC = “Match Code" e &4 0 R A4 # 3k 1 1, 17 7 - — 9 @E} LN
MCM / MCC = For “match code” description see page 17 | |
o) \
@
&1
Spare Parts
Beta ©) ® ®
l
=D El)m gimm
63 Z00 63 24 700 63 21 700 63 23 700 63 25 C00 22 05
80 700 80 24 700 80 21 700 80 23 700 80 25 C00 22 07
100 Z00 100 24 Z00 100 21 Z00 100 23 Z00 100 25 C0022 71
o ITEERG A Tz o H#HFHEMH BiA Rt ALk = ok
On stock Short-term availability Availability on request All dimensions in mm

7~
www.urma.ch URyA
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© 139.801 - 200.200 mm

Beta % %t 71 1
System Holders Beta Module

DIN 69871-AD
Size Beta L | D MccC kg Order Number Stock L
SK50 63 60 41 63 B63 3.3 BD10 50A 63 060 ° |
SK'50 80 70 51 80 B80 4.0 BD10 50A 80 070 °
SK 50 100 115 96 100 B100 6.9 BD10 50A 100 115 L]
()
DIN 69871-B L
. I
Size Beta L 1 D MccC kg Order Number Stock
SK50 63 60 41 63 B63 3.3 BD10 50B 63 060 °
SK 50 100 115 96 100 B100 6.9 BD10 50B 100 115 ° E
MCM / MCC = “Match Code" . &8 0 R 3 1F T 17 7T
——— 0
MCM / MCC = For “match code” description see page 17 iﬂ]]i |
Y ——
H .
&1
Spare Parts
Beta
63 700 63 24
80 Z00 80 24
100 Z00 100 24
o REER A A o #EEH B R B
On stock Short-term availability Availability on request All dimensions in mm

Ve
URMA
I

www.urma.ch



© 139.801 - 200.200 mm

Beta % %t 71 4
System Holders Beta Module

MAS-BT JIS 6339-AD

Size Beta L | D MccC kg Order Number Stock L

BT 50 63 80 42 63 B63 4.3 BT10 50A 63 080 ° l

BT 50 80 100 62 80 B8O 5.5 BT10 50A 80 100 ° B

BT 50 100 110 72 100 B100 7.0 BT10 50A 100 110 ] ]

—— £ 0
\
—+~
0]

DIN 69893-HSK-A

Size Beta L | D McC kg Order Number Stock L

HSK 100 63 80 35 63 B63 4.3 BH10 100A 63 080* °

HSK 100 80 90 45 80 B8O 5.5 BH10 100A 80 090* °

HSK 100 100 100 55 100 B100 7.0 BH10 100A 100 100* ° 2',:
AR .

* Coolant tube is not included —— 1wt — {*
MCM / MCC = “Match Code” B &4 0 R 3k % 1, 17 7T _L

1
MCM / MCC = For “match code” description see page 17 a @
U

&= AHEEE
Spare Parts Coolant Tube

Beta [©) Size ®

63 700 63 24 63 HO00 63 01

80 700 80 24 100 HOO0 100 01

100 Z00 100 24

/I

www.urma.ch URMA
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© 139.801 - 200.200 mm

Beta % %t 71 1
System Holders Beta Module

L
I
1SO 26623-1-PSC
N,
Size Beta L | D McC kg Order Number Stock
PSC 63 63 65 40 63 B63 1.5 C1063 63 065 [ -
H— B S —— [ D
\
O)
ASME B5.50-CAT-AD
L

Size Beta L 1 D MCC kg Order Number Stock |

CAT50 63 65 30 63 B63 3.0 C6U4-B063 (e]

CAT50 80 75 40 80 B80 3.3 C6U4-B080 (¢]

CAT50 100 125 106 100 B100 45 C6U4-B100 (¢]

iy Ny | T B Q
MCM / MCC = “Match Code” e &4 I R A #3483 T, 17 7 !
T

MCM / MCC = For “match code” description see page 17 @
&1
Spare Parts

Beta

63 700 63 24

80 Z00 80 24

100 Z00 100 24
o TR ERG A Tz SIS BiA Rt ALk = ok

On stock Short-term availability Availability on request All dimensions in mm

Vs
URyA www.urma.ch



AT A

Module Holders

DIN 69871-AD/B

Size L D SW Order Number Stock
SK 50 60 100 5 AD10 50AB 100 060 °
SK 50 60 117 5 AD10 50AB 117 060 o
SK 50 60 140 5 AD10 50AB 140 060 o
ASME B5.50-CAT-AD/B*
Size L D SW Order Number Stock
CAT 50 60 100 5 AC10 50AB 100 060 °
CAT 50 60 117 5 AC10 50AB 117 060 °
CAT 50 60 140 5 AC10 50AB 140 060 o

* CAT = 3t 447 H K 2 fn 1

* CAT = metrical pull-stud thread incl. retention knob

&1 il
Spare Parts Accessories
D @ D ® @
K =3 @E
40 C97 40 00
50 €97 50 00
100 C00 03 28 GO0 02 06 100 C0022 15
117 C00 03 28 GO0 02 06 117 C0022 15
140 C00 03 28 GO0 02 06 140 C00 22 64
o FREEFR A A o H#&FEH

On stock

www.urma.ch

Short-term availability

Availability on request

L

©)

©)
-[rep

SW
L

©)

©)
-Ief, o

SW

FiA RT3 2k

All dimensions in mm

Ve
URMA
v
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AL TT AR
Module Holders

MAS-BT JIS 6339-AD/B

L
Size L D SW Order Number Stock
BT 50 70 100 5 AT10 50AB 100 070 [ ] ©)
BT 50 80 117 5 AT10 50AB 117 080 o
BT 50 80 140 5 AT10 50AB 140 080 (¢] @ @)
-1+ o
@
SW
DIN 69893-HSK-A L
Size L D SW Order Number Stock ©)
HSK 63 65 100 5 AH10 63A 100 065* [ 2
HSK 100 55 80 4 AH10 100A 80 055* L]
HSK 100 65 100 5 AH10 100A 100 065* (] D
HSK 100 65 117 5 AH10 100A 117 065* (] @ @ e
HSK 100 75 140 5 AH10 100A 140 075* [¢]
g’
* Coolant tube is not included
FEEREE W
E it 1 AHEEE
Spare Parts Accessories Coolant Tube
D ® D ® Size @
il & EE= 1]
100 C00 0328 GO0 02 06 100 C0022 15 100 HOO 100 01
117 C00 03 28 GO0 02 06 117 C00 22 15
140 C00 03 28 GO0 02 06 140 C00 22 64
o IREEFH A A SIS FiA RT3 2k

On stock

Ve
URMA
I

Short-term availability

Availability on request

All dimensions in mm

www.urma.ch



P ¢

Accessories

AR F
Torque Wrench for Reaming Heads
System Size Torque Order Number Stock
4 - 20Nm GO0 40 20 A
RX 150 - RX 200
40 - 200Nm GO0 40 40 A
NARF
Hex Bit Socket
System Size Size Order Number Stock
Sw4 GO0 40 41 A
RX 150 - RX 200
SW14 GO0 40 42 A
W& A&
Measuring Device
Type Description Order Number  Stock
Sl EL 2 ~
Twin T10 CYMERE, LHELL o 04430013 o
Electronic measuring instrument, batteries incl.
Sh(= AN
LRC 6, AA %'&(.ﬂ y ) 04768002 [¢]
Batteries (3 pieces)
‘T] 3
GT 31 ATk 03210802 o
Lever probe
I
MGA R 01639022 o

Magnetic articulated arm

www.urma.ch

GT 31

Twin T10

MGA

27
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URMA Reaming
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V
Tk A
Cutting Geometries Y 5
HiE i3 |
b 2k F
vf RXG RXL LRSS 2 Ra Zyl. Pos
Geo | . <= rmm m F e
= R = = S A B
W A A (K1-K8)* A
A0 __ REFERENCE VALUE
A
w A
BO __ ” i ” ” ” ”
o o
&y A A (K1-K8)* A
co__ ” & ” ” ’ s
A A
207y 45 A A (K1K8)* A
ca_ ” " ” ” ’ s
A A
W A A (K1-K8)* A
GO A} ” 15 1 A} “
o A
W A A (K1-K8)*
G1__ N = 7Y b Y N
with protection angle u] A
a Ra Zyl X
Geo y B v w o o /ny FC MD E
_1 STANDARD GEOMETRY (REFERENCE VALUE)
_ 2 = = N = = = = y P J =
3 - « = - « = = - = «
_ 4 = = = N = 1 = N L) =
_5 = = = P J = = = P J P J =
__ 6 = = P = = = = N N =
_7 ” = 7 = = = = N « -
_ 8 = rd = = P4 = = = =
XA E AR, LE 56 T AR 32 T
See page 56 for definitions and basic formulas * See page 32 for material group
B = BlAKE A = BEH B = Chamfer length A = Recommended
vV = g m = THEAH V= Back taper m = Applicable
W = THEE o = T W = Margin width o = Possible
FC = HH 4 7 = EmWE FC = Cutting force # = Higher value
MD = #4 N = ERHHE MD = Torque N = Lowervalue
Y = GHWAA o = HHT Y = Radial rake angle e = Improved
vf = #40m ;- FAF vf = Feed direction = Worse
/I
URMA www.urma.ch
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Material Comparison Table

k]
Steel
=l
1ISO UMC  ## Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
P1 Rk Free-cutting steels < 600 < 180 1600 0.18 1.0715 11SMn30
WeatkZHRM C Low-alloy ferrilic steels,
P2 | <025%. f&&4TI#EE | C<0.25%wt, low-alloy <700 <210 1700 | 0.18 1.0038 S235JRG2
A 4 4R general structural steels
J Ferritic and ferritic / pearlitic
KEHRKEI Eb;ﬁﬁi steels, C < 0.25%wt,
P3 M, C<0.25%. TIEEHE < 800 <240 1800 0.21 1.7131 16MnCr5
BB A, AT LR weldable general structural
- ) steels, case-hardening steels
P HATBR,. MR C Heat-treatable steels, con- 1.1191 C45E
P41 025% struction stells C > 0.25% <1000 <3001 1800 | 023 | 45505 42CrMoa
. " Through-hardening steels,
) 0,
P5 ?;kigﬁﬁgﬁf 0.67%. #% C > 0.67%wt, spring and 700-1100 | 210-325 | 1700 0.27 1;5;‘71 %OOCO%
) bearing steels ’
P6 oo TEAR Alloyed tool steels 700-1200 | 210-350 | 2200 | 0.25 1.2601 X165CrMoV12
. . High alloyed tool steels, 1.2083 X42Cr13
BheTHEM. & . .
P SR TRAM. BERHS) | 1ok speed steels (HSS) > 900 >260 ] 2300 1 025 | 15344 | x40CrMovs-1
BB TR
Stainless Austenitic Steel and Duplex
=l
ISO umc  ## Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
Ferritic & martensitic [ NG
M1 | RERRE D R4 et el 500-900 | 150-260 | 1700 | 0.22 1.4512 X5CrTi12
1.4021 X20Cr13
- Free-cutting austenitic
M2 i?’t RETHR, 55 stainless steels, less difficult 500-900 | 150 -260 1700 0.22 1.4305 X8CrNiS18 9
machinable
M3 | A4 R KAERGH E;Vgl’f"oy austenitic stainless 2000 | 02 | 14301 | X5CrNi1810
M
Ma B4 4 LI AR5 4 SAtI(I;:})l/Sed austenitic stainless 2100 02 14435 X2C;l\i|l\3/lo1 8
M5 BaAeERETFERENR High-alloy austenitic and 2300 02 1.4462 | X2CrNiMoN22 5 3
A4 duplex stainless steels : 1.4548  |X5CrNiCuNb17 4 4
Austenite, duplex and super .
Mp | LR, U RARRART duplex.ver(;ll dr#ficult ctjo ’ 700-1000 | 210-300 = 2300 | 0.2 14410 | X2CNIMoN25
G, FFEEMT machine 74
/I
URMA www.urma.ch
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Material Comparison Table

ek
Cast Irons
1SO UMC  #i#t Description Rm [N/mm?] HB Example
K1 | K#4k Grey cast irons <300 <90 1100 | 0.25 0.6025 diolr sy
(GG25)
K2 | k#Fsk Grey cast irons > 300 >90 1300 | 0.27 0.6035 EN-GJL-350
(GG35)
REHK Ductil cast irons, EN-GJS-400-15
& ek Malleable cast irons <50 <150 S0 02z AR (GGG40)
REHS Ductil cast irons, EN-GJS-600-3
K4 EE T Malleable cast irons <800 <210 1400 | 028 0.7060 (GGG60)
K
K5 B 2Rk Austempered ductile irons < 1100 <325 1500 0.32 EN-GJS-1000-5
K6 | HEEH% Compactet graphite irons 300-500 | 90-150 EN-GJV-400
K7 | BRE RAEH% Austenitic lamellar cast irons | < 400 0.6655 GG1LéN6|C2uCr
ORI Kk Austenitic spheroidal EN-GJSA-
K8 EEREH graphite and ductil iron 300-600 | 90-180 0.7673 XNiMn23-4
HEERE
Non-Ferrous Metals
kil
ISO umc  ## Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
THRE A4S Aluminum wrought alloy
N1 HAE < 2% with Si < 2% < 300 < 150 600 0.23 3.3535 AlMg3
N2 |64, HEE<T% Aluminum alloys, Si < 7% <400 <120 700 0.25 3.2152 AlSi6Cu4
) Aluminum alloys )
A [+ A ()
WER = 8% < Eol <15% 00" ' 15% andialloys <400 <120 | 700 | 025 | 32163 el
T . AlSi12
Magnesium
N
N4 | 4Ebd, BEE>15% Aluminum alloys, Si > 15% > 400 >120 800 | 0.25 AlSi17Cu4Mg
- Copper alloys, 2.0401 CuZn39Pb3
A
NS AesHmT good machinability <700 <210 800 0.2 2.1090 CuSn7Zn4Pb7-C
N6 | AL AT Copperalloys, > 500 >150 | 1000 | 025 | 2.0966 | CUuAlTONiSFe4
more difficult machinability

www.urma.ch
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Material Comparison Table

URMA RX LARGE

fif # B4
Superalloys
Byl
1SO umc @ Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
N NiCr21Mo
= yH AL
ST | %EFHEASSE Iron based superalloys < 800 <240 2400 | 0.23 2.4858 (Alloy 825)
X6NiCrTi-
2 | #EBmEAS Iron based superalloys > 800 > 240 2600 | 0.23 1.4980 MoVB25-15-2
(Alloy A-286)
3 |4xkmELS Cobalt based superalloys 600 - 1200 2800 | 023 | 2.4979 C(‘S’ferlﬁtsewg;“
. : NiCr19NbMo
SE A -
S4 | HEBEAE Nickel based superalloys 700 - 1500 3100 | 0.23 2.4668 (Inconel 718)
Kad
Titanium Alloys
il
ISO umc  #% Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
3.7025 Ti1 (Grade 1)
S11 |4, KE4 (a) Titanium, low alloyed (a) < 800 < 240 1300 | 0.22 3.7035 Ti2 (Grade 2)
3.7055 Ti3 (Grade 3)
. Titanium, medium alloyed Ti6AI2Sn
A ,
S12 |4k, #&40 o+ B) (ose 0. + B) <1100 <325 1500 | 0.22 4712M00.1Si
Titanium, high alloyed TiIAI6V4
A o - -
S13 |4k, ®&4 (a+ B) (@+B) 900 - 1200 | 265-355 | 1500 | 0.22 3.7165 (Grade 5)
. L : Ti10V2Fe3Al
N
S14 |4k, H42 (B) Titanium, high alloyed (B) > 1200 > 355 1700 0.22 TI5AI5Mo5V3Cr
AR
Hardened Steels
=l
ISO umc #@ Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
Case hardening steels,
zggﬁfﬁ’ﬂg%%ﬂm’ heat-treatable steels, }ggg <520 3300 0.22 HRC 45 - 52
’ bearing steels, tool steels
Case hardening steels,
3 . -
ﬁggf&?,ﬂg%ﬁt EM, | heat-treatable steels, 1o 520-600 | 4100 | 0.22 HRC 53 - 57
’ ) bearing steels, tool steels
Case hardening steels,
S S R R >2100 >600 | 4700 | 022 HRC 58 - 62

AN, TRAEEN

bearing steels, tool steels,
high-speed steels
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Material Comparison Table

Bk R SR
Powder Metallurgical Materials
1SO umc #i Description Rm [N/mm?] HB Example
Low alloyed sintered .
A5 4 At = -|
SM1 | RE& R H materials 200 - 450 <135 Sint-D11/C11
PN I ; ;
M smp | PReREHH REE Medium alloyed sintered 400-600 | 120-180 Sint-D31/C31
<7% materials with Ni < 7%
H. AAREMKN 448 | High alloyed sintered materi- Sint-D40 / C40
SM3 >7% als with Cr and Ni > 7% MD=EW | 120 1 (AISI 316)
EEM
Composite Materials
=l
1ISO umc #i% Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
Polyamid 6
01 WA MR AW Thermoplastic polymers 150 0.26 FAG)
2 : Polyoxymethylen
(POM)
02 O MR Thermosetting plastics 150 0.26 Epoxydharze (EP)
(0]
. ) . Polyamid 6 mit
03 | WEEHHELE <50% Eeé%fgrcﬁgs‘;'?iﬂ;z with 300 | 026 30% GF
°9 (PA 6 GF30)
. . . Glass fiber-, carbon fiber-
P S o 3 o B .
04 }&}%'{Léﬁ KT 2 and aramid reinforced 300 0.26 GFK
58 MR ; CFK
plastics
/|
www.urma.ch URMA
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RX large 4 7] 91 Hl & %

Cutting Data RX large

L
Through Bore

A e HA R Radial / Stock Removal
1SO UMC AC Type Geometry Grade Stock Vc fz ap @ 139.801-200.200
1 | RXEL BO6 E612R1 ° 120-150-180 0.18-0.25-0.35
P1 2 | RXEL BO6 E612R1 ° 100-130-150 0.18-0.22-0.30 0.08-0.10-0.20
3 | RXEL C16 E612R1 ° 70-100-130 0.12-0.16-0.20
1 | RXEL BO6 E612R1 ° 120-150-180 0.18-0.25-0.35
P2 2 | RXEL BO6 E612R1 ° 100-130-150 0.18-0.22-0.30 0.08-0.10-0.20
3 | RXEL C16 E612R1 ° 70-100-130 0.12-0.16-0.20
1 | RXEL BO6 E612R1 ° 110-140-160 0.18-0.25-0.35
P3 2 | RXEL BO6 E612R1 ° 90-120-140 0.18-0.22-0.30 0.08-0.10-0.20
3 | RXEL C16 E612R1 ° 70-100-120 0.12-0.16-0.20
1 | RXEL BO6 E612R1 o 110-140-160 0.18-0.22-0.30
P P4 2 | RXEL BO6 E612R1 ° 90-120-140 0.16-0.20-0.28 0.08-0.10-0.15
3 | RXEL C16 E612R1 ° 70-100-120 0.10-0.14-0.18
1 | RXEL BO6 E612R1 ° 100-130-150 0.15-0.20-0.25
P5 2 | RXEL C16 E612R1 ° 80-110-130 0.15-0.18-0.22 0.08-0.10-0.15
3 | RXEL A06 E612R1 ° 70-100-120 0.10-0.14-0.18
1 | RXEL C16 E612R1 ° 50-80-100 0.10-0.14-0.16
P6 2 | RXEL A06 E612R1 ° 40-70-90 0.08-0.10-0.12 0.05-0.10-0.12
3 | RXEL A06 E612R1 ° 25-50-70 0.06-0.08-0.12
1 | RXEL A06 E612R1 ° 15-25-40 0.08-0.10-0.12
P7 2 | RXEL A06 E612R1 ° 15-20-30 0.06-0.08-0.12 0.05-0.10-0.12
3 | RXEL A06 E612R1 ° 15-20-30 0.06-0.08-0.10
1 | RXEL BO6 E612R1 ° 50-80-100 0.15-0.20-0.25
M1 2 | RXEL BO6 E612R1 ° 40-70-90 0.15-0.18-0.22 0.08-0.10-0.15
3 | RXEL C16 E612R1 ° 25-50-70 0.12-0.14-0.18
1 | RXEL BO6 E612R1 ° 50-80-100 0.15-0.20-0.25
M2 2 | RXEL BO6 E612R1 ° 40-70-90 0.15-0.18-0.22 0.05-0.10-0.12
3 | RXEL C16 E612R1 ° 25-50-70 0.12-0.14-0.18
1 | RXEL BO6 E612R1 ° 40-60-80 0.10-0.14-0.16
M3 2 | RXEL BO6 E612R1 ° 40-60-80 0.08-0.10-0.12 0.05-0.10-0.12
3 | RXEL C16 E612R1 ° 25-40-70 0.06-0.08-0.12
M 1 | RXEL C16 E612R1 ° 25-40-60 0.08-0.10-0.14
M4 2 | RXEL A06 E612R1 ° 20-35-55 0.08-0.10-0.14 0.05-0.10-0.12
3 | RXEL A06 E612R1 ° 20-30-50 0.08-0.10-0.14
1 | RXEL A06 E612R1 ° 15-25-35 0.05-0.08-0.12
M5 2 | RXEL A06 E612R1 ° 15-25-35 0.05-0.08-0.12 0.05-0.10-0.12
3 | RXEL A06 E612R1 ° 10-18-30 0.05-0.08-0.12
1 | RXEL A06 E612R1 ° 15-20-30 0.05-0.08-0.12
M6 2 | RXEL A06 E612R1 ° 15-20-30 0.05-0.08-0.12 0.05-0.10-0.12
3 | RXEL A06 E612R1 ° 10-18-30 0.05-0.08-0.12
AC 3 # 1
1 TR 2 IR 3 T
SREL AR K TR SR HUR B TR ek 2 -Rl M2
- 7] B K42 th<3xD -7 Bk 2 H<6XD -TIE K AR < 8XD
-HEE R AT R R &S -HE £
-7 %4 JE 4 A F20bar A A WA
AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult conditions

- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD

- Optimal chip removal guaranteed
- Internal coolant supply > 20 bar

o TR ERG
On stock

Ve
URMA
I

A

T hn&

Short-term availability

- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Internal coolant supply available

- Unstable fixture, machine and/or workpiece
- Tool projection length < 8xD

- Critical chip evacuation

- Internal coolant supply available

www.urma.ch
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Through Bore With Interruption

A 2 W REHTH RN Radial / Stock Removal
AC Type Geometry Grade Stock Vc fz Full Cut fz Interrupted

ap @ 139.801-200.200

4 | RXEL ci16 E612R1 o 120-150-180 0.16-0.20-0.25
5 | RXEL C16U2 E612R1 ° 100-130-150 0.12-0.18-0.22 0.08-0.10-0.20
6 | RXEG A06U2 E612R1 ° 70-100-130 0.10-0.15-0.20
4 | RXEL C16 E612R1 o 120-150-180 0.16-0.20-0.25
5 | RXEL c16U2 E612R1 (] 100-130-150 0.12-0.18-0.22 0.08-0.10-0.20
6 | RXEG A06U2 E612R1 ° 70-100-130 0.10-0.15-0.20
4 | RXEL ci16 E612R1 o 110-140-160 0.16-0.20-0.25 .
5 | RXEL C16U2 E612R1 o 90-120-140 0.12-0.18-0.22 § § 0.08-0.10-0.20
6 | RXEG A06U2 E612R1 ° 70-100-120 0.10-0.15-0.20 E &
4 | RXEL C16 E612R1 o 110-140-160 0.15-0.18-0.22 i 2
5 | RXEL c16U2 E612R1 ° 90-120-140 0.12-0.16-0.22 w O 0.08-0.10-0.15
6 | RXEG A06U2 E612R1 ° 70-100-120 0.10-0.12-0.18 § ﬁ
4 | RXEL A06 E612R1 ° 100-130-150 0.15-0.18-0.22 ﬁﬁ gaj)
5 | RXEL A06 E612R1 ° 80-110-130 0.12-0.16-0.22 N 3 0.08-0.10-0.15
6 | RXEG A06U2 E612R1 ° 70-100-120 0.10-0.12-0.18 -
4 | RXEL A06 E612R1 ° 50-80-100 0.08-0.10-0.12
5 | RXEL AO6 E612R1 ° 40-70-90 0.06-0.08-0.12 0.05-0.10-0.12
6 | RXEG A06U2 E612R1 o 25-50-70 0.04-0.08-0.10
4 | RXEL A06 E612R1 [] 15-25-40 0.06-0.08-0.12
5 | RXEL A06 E612R1 ° 15-20-30 0.06-0.08-0.12 0.05-0.10-0.12
6 | RXEG A06U2 E612R1 [] 15-20-30 0.04-0.08-0.10
4 | RXEL c16 E612R1 ° 50-80-100 0.14-0.16-0.22
5 | RXEL A06 E612R1 ° 40-70-90 0.12-0.15-0.20 0.08-0.10-0.15
6 | RXEG AO6 E612R1 ° 25-50-70 0.10-0.14-0.18
4 | RXEL ci16 E612R1 o 50-80-100 0.14-0.16-0.22
5 | RXEL A06 E612R1 ° 40-70-90 0.12-0.15-0.20 0.05-0.10-0.12
6 | RXEG A06 E612R1 o 25-50-70 0.10-0.14-0.18 e
4 | RXEL C16 E612R1 ° 40-60-80 0.10-0.12-0.16 8. 3
5 | RXEL A06 E612R1 ° 40-60-80 0.08-0.10-0.12 é = 0.05-0.10-0.12
6 | RXEG A06 E612R1 o 25-40-70 0.06-0.08-0.12 % é
4 | RXEL A06 E612R1 o 25-40-60 0.08-0.10-0.14 = E
5 | RXEL A06 E612R1 ° 20-35-55 0.08-0.10-0.14 ;‘E N 0.05-0.10-0.12
6 | RXEG A06 E612R1 o 20-30-50 0.08-0.10-0.14 :ﬂ _ijj
4 | RXEL A06 E612R1 ° 15-25-35 0.08-0.10-0.12 - ¢
5 | RXEL A06 E612R1 ° 15-25-35 0.05-0.08-0.12 0.05-0.10-0.12
6 | RXEG A06 E612R1 ° 10-18-30 0.05-0.08-0.12
4 | RXEL A06 E612R1 o 15-20-30 0.08-0.10-0.12
5 | RXEL A06 E612R1 ° 15-20-30 0.05-0.08-0.12 0.05-0.10-0.12
6 | RXEG A06 E612R1 o 10-18-30 0.05-0.08-0.12
AC 3 # 1
4 THRK 5 IR—k 6 LU
SREL AR K TR SRAL MURR TR g SFEL HURE TR 2
-71 B K A2 th<3xD =Tl B KA Hi<bXD ST R KA < 8xD
-HE B R Bk e -HEE =
-5 B R 2 AR X AR S 4T HI (<10%) - % X AR B S0 I (<30%) - S A AR B B4 I (<30%)
AC Application Conditions
4 Optimal conditions 5  Suboptimal conditions 6 Difficult conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Tool projection length < 3xD - Tool projection length < 6xD - Tool projection length < 8xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - No optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%) - Medium symmetrical interruptions (< 30%)
o IEERG A &
On stock Short-term availability
!
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RX large " /24X 7147 ¥l % %
Cutting Data RX large

—— Bl
 Si—" Blind Hole
A B HA R Radial / Stock Removal
1SO UMC AC Type Geometry Grade Stock Vc fz ap @ 139.801-200.200
1 | RXEG A06 E612R1 ° 120-150-180 0.16-0.20-0.25
P1 2 | RXEG A06 E612R1 ° 100-130-150 0.12-0.18-0.22 0.08-0.10-0.15
3 | RXEG G16 E612R1 ° 70-100-130 0.08-0.12-0.18
1 | RXEG A06 E612R1 ° 120-150-180 0.16-0.20-0.25
P2 2 | RXEG A06 E612R1 ° 100-130-150 0.12-0.18-0.22 0.08-0.10-0.15
3 | RXEG G16 E612R1 ° 70-100-130 0.08-0.12-0.18
1 | RXEG A06 E612R1 ° 110-140-160 0.16-0.20-0.25
P3 2 | RXEG A06 E612R1 ° 90-120-140 0.12-0.18-0.22 0.08-0.10-0.15
3 | RXEG G16 E612R1 ° 70-100-120 0.08-0.12-0.18
1 | RXEG A06 E612R1 ° 110-140-160 0.15-0.18-0.22
P P4 2 | RXEG A06 E612R1 ° 90-120-140 0.12-0.16-0.22 0.08-0.10-0.15
3 | RXEG G16 E612R1 ° 70-100-120 0.08-0.12-0.18
1 | RXEG AO6 E612R1 ° 100-120-140 0.14-0.18-0.20
P5 2 | RXEG G16 E612R1 ° 80-110-130 0.12-0.16-0.20 0.05-0.10-0.12
3 | RXEG G16 E612R1 ° 70-100-120 0.08-0.12-0.18
1 | RXEG A06 E612R1 ° 50-80-100 0.10-0.15-0.18
P6 2 | RXEG G16 E612R1 ° 40-70-90 0.08-0.12-0.16 0.05-0.10-0.12
3 | RXEG G16 E612R1 ° 25-50-70 0.06-0.08-0.12
1 | RXEG A06 E612R1 ° 15-25-40 0.08-0.12-0.16
P7 2 | RXEG G16 E612R1 ° 15-20-30 0.06-0.08-0.12 0.05-0.10-0.12
3 | RXEG G16 E612R1 ° 15-20-30 0.06-0.08-0.12
1 | RXEG A06 E612R1 ° 50-80-100 0.12-0.15-0.20
M1 2 | RXEG A06 E612R1 ° 40-70-90 0.12-0.15-0.20 0.08-0.10-0.15
3 | RXEG G16 E612R1 ° 25-50-70 0.10-0.14-0.18
1 | RXEG A06 E612R1 ° 50-80-100 0.12-0.15-0.20
M2 2 | RXEG A06 E612R1 ° 40-70-90 0.12-0.15-0.20 0.05-0.10-0.12
3 | RXEG G16 E612R1 ° 25-50-70 0.10-0.14-0.18
1 | RXEG A06 E612R1 ° 40-60-80 0.10-0.12-0.16
M3 2 | RXEG A06 E612R1 ° 40-60-80 0.08-0.10-0.12 0.05-0.10-0.12
3 | RXEG G16 E612R1 ° 25-40-70 0.06-0.08-0.12
M 1 | RXEG A06 E612R1 ° 25-40-60 0.08-0.10-0.14
M4 2 | RXEG A06 E612R1 ° 20-35-55 0.08-0.10-0.14 0.05-0.10-0.12
3 | RXEG G16 E612R1 ° 20-30-50 0.08-0.10-0.14
1 | RXEG AO6 E612R1 ° 15-25-35 0.05-0.08-0.12
M5 2 | RXEG AO6 E612R1 ° 15-25-35 0.05-0.08-0.12 0.05-0.10-0.12
3 | RXEG G16 E612R1 ° 15-25-35 0.05-0.08-0.12
1 | RXEG A06 E612R1 ° 15-20-30 0.05-0.08-0.12
M6 2 | RXEG AO6 E612R1 ° 15-20-30 0.05-0.08-0.12 0.05-0.10-0.12
3 | RXEG G16 E612R1 ° 15-20-30 0.05-0.08-0.12
AC 3 # 1
1 TRRH 2 IR 3 I
SRE AR R TR SR HUR B TR ek 2 -Rl M2
- 7] B K42 th<3xD -7 Bk 2 H<6XD -TIE K AR < 8XD
-HEE R AT R R &S SR £
-7 %4 JE 4 A F20bar A -H A
AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult conditions

- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD

- Optimal chip removal guaranteed
- Internal coolant supply > 20 bar

o TR ERG
On stock

Ve
URMA
I
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Short-term availability

- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Internal coolant supply available

- Unstable fixture, machine and/or workpiece
- Tool projection length < 8xD

- Critical chip evacuation

- Internal coolant supply available

www.urma.ch
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1 Blind Hole With Interruption
A 2wz W RESWH e Rdial / Stock Removal
AC Type Geometry Grade Stock Vc fz Full Cut fz Interrupted ap © 139.801-200.200
4 | RXEG A06 E612R1 ° 120-150-180 0.16-0.20-0.25
5 | RXEG A06U2 E612R1 o 100-130-150 0.12-0.18-0.22 0.08-0.10-0.15
6 | RXEG G16U2 E612R1 ° 70-100-130 0.08-0.12-0.18
4 | RXEG A06 E612R1 o 120-150-180 0.16-0.20-0.25
5 | RXEG A06U2 E612R1 ° 100-130-150 0.12-0.18-0.22 0.08-0.10-0.15
6 | RXEG G16U2 E612R1 o 70-100-130 0.08-0.12-0.18
4 | RXEG A06 E612R1 ° 110-140-160 0.16-0.20-0.25 R
5 | RXEG A06U2 E612R1 o 90-120-140 0.12-0.18-0.22 § E 0.08-0.10-0.15
6 | RXEG G16U2 E612R1 ° 70-100-120 0.08-0.12-0.18 g' i
4 | RXEG A06 E612R1 o 110-140-160 0.15-0.18-0.22 € 7
5 | RXEG A06U2 E612R1 ° 90-120-140 0.12-0.16-0.22 % g 0.08-0.10-0.15
6 | RXEG G16U2 E612R1 o 70-100-120 0.08-0.12-0.18 1,; E
4 | RXEG A06 E612R1 ° 100-120-140 0.14-0.18-0.20 *fg sg
5 | RXEG G16U2 E612R1 o 80-110-130 0.12-0.16-0.20 N g 0.05-0.10-0.12
6 | RXEG G16U2 E612R1 ° 70-100-120 0.08-0.12-0.18
4 | RXEG A06U2 E612R1 o 50-80-100 0.10-0.15-0.18
5 | RXEG G16U2 E612R1 ° 40-70-90 0.08-0.12-0.16 0.05-0.10-0.12
6 | RXEG G16U2 E612R1 o 25-50-70 0.06-0.08-0.12
4 | RXEG A06U2 E612R1 ° 15-25-40 0.08-0.12-0.16
5 | RXEG G16U2 E612R1 ° 15-20-30 0.06-0.08-0.12 0.05-0.10-0.12
6 | RXEG G16U2 E612R1 ° 15-20-30 0.06-0.08-0.12
4 | RXEG A06 E612R1 ° 50-80-100 0.12-0.15-0.20
5 | RXEG A06 E612R1 ° 40-70-90 0.10-0.14-0.18 0.08-0.10-0.15
6 | RXEG G16 E612R1 ° 25-50-70 0.10-0.14-0.18
4 | RXEG A06 E612R1 ° 50-80-100 0.12-0.15-0.20
5 | RXEG A06 E612R1 ° 40-70-90 0.10-0.14-0.18 0.05-0.10-0.12
6 | RXEG G16 E612R1 ° 25-50-70 0.10-0.14-0.18 L X
4 | RXEG A06 E612R1 ° 40-60-80 0.10-0.12-0.16 E 8.
5 | RXEG A06 E612R1 ° 40-60-80 0.06-0.08-0.12 g =3 0.05-0.10-0.12
6 | RXEG G16 E612R1 ° 25-40-70 0.06-0.08-0.12 o §
4 | RXEG A06 E612R1 ° 25-40-60 0.08-0.10-0.14 % E
5 | RXEG G16 E612R1 ° 20-35-55 0.08-0.10-0.14 i wz 0.05-0.10-0.12
6 | RXEG G16 E612R1 o 20-30-50 0.08-0.10-0.14 # é
4 | RXEG A06 E612R1 ° 15-25-35 0.05-0.08-0.12 &g
5 | RXEG G16 E612R1 ° 15-25-35 0.05-0.08-0.12 0.05-0.10-0.12
6 | RXEG G16 E612R1 ° 15-25-35 0.05-0.08-0.12
4 | RXEG A06 E612R1 ° 15-20-30 0.05-0.08-0.12
5 | RXEG G16 E612R1 ° 15-20-30 0.05-0.08-0.12 0.05-0.10-0.12
6 | RXEG G16 E612R1 ° 15-20-30 0.05-0.08-0.12
AC 3 # 1
4 THRK 5 IR—k 6 LU
SREL AR K TR SRAL MURR TR g SFEL HURE TR 2
- 7] B K A% t<5xD ST B KA H<7XD STI R KA < 9xD
-HE B R Bk e -HEE =
-5 B R 2 AR X AR S 4T HI (<10%) - % X AR B S0 I (<30%) - S A AR B B4 I (<30%)
AC Application Conditions
4 Optimal conditions 5  Suboptimal conditions 6 Difficult conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Tool projection length < 5xD - Tool projection length < 7xD - Tool projection length < 9xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - No optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%) - Medium symmetrical interruptions (< 30%)
o FREEFR A A
On stock Short-term availability
!
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RX large " /24X 7147 ¥l % %
Cutting Data RX large

L
Through Bore

A *E LES R Radial / Stock Removal
1SO UMC AC Type Geometry Grade Stock Vc fz ap @ 139.801-200.200
1 | RXEG A01U3 E614R2 o 90-120-160 0.16-0.22-0.30
K1 2 | RXEG A01U3 E614R2 (] 80-110-140 0.12-0.18-0.25 0.10-0.15-0.25
3 | RXEG G16U2 E612R1 o 70-90-120 0.10-0.15-0.20
1 | RXEG A01U3 E614R2 L] 90-120-160 0.16-0.22-0.30
K2 2 | RXEG A01U3 E614R2 o 80-110-140 0.12-0.18-0.25 0.10-0.15-0.25
3 | RXEG G16U2 E612R1 ° 70-90-120 0.10-0.15-0.20
1 |RXEG A01U3 E614R2 o 120-140-180 0.16-0.22-0.30
K3 2 | RXEG A01U3 E614R2 ° 100-120-140 0.12-0.18-0.25 0.10-0.15-0.25
3 | RXEG G16U2 E612R1 o 80-100-120 0.10-0.15-0.20
1 | RXEG A01U3 E614R2 (] 120-140-180 0.16-0.22-0.30
K4 2 | RXEG A01U3 E614R2 o 100-120-140 0.12-0.18-0.25 0.10-0.15-0.20
3 | RXEG G16U2 E612R1 L] 80-100-120 0.10-0.15-0.20
K 1 | RXEG A01U3 E614R2 o 60-80-100 0.12-0.18-0.25
K5 2 | RXEG A01U3 E614R2 L] 60-80-100 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXEG G16U2 E612R1 o 50-70-90 0.10-0.12-0.18
1 | RXEG A01U3 E614R2 ° 60-80-100 0.12-0.18-0.25
K6 2 | RXEG A01U3 E614R2 o 60-80-100 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXEG G16U2 E612R1 ° 50-70-90 0.10-0.12-0.18
1 | RXEG A06U2 E612R1 o 40-60-80 0.10-0.14-0.16
K7 2 | RXEG A06U2 E612R1 L] 40-60-80 0.10-0.12-0.14 0.05-0.10-0.15
3 | RXEG G16U2 E612R1 ° 25-40-70 0.08-0.10-0.12
1 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.14-0.16
K8 2 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.12-0.14 0.05-0.10-0.15
3 | RXEG G16U2 E612R1 ° 25-40-70 0.08-0.10-0.12
1 | RXEL C16 E621C L] 180-250-320 0.18-0.25-0.35
N1 2 | RXEL C16 E621C o 160-220-280 0.18-0.22-0.30 0.08-0.10-0.15
3 | RXEL C16 E621C ° 140-180-220 0.15-0.18-0.22
1 | RXEL C16 E621C o 180-250-320 0.18-0.25-0.35
N2 2 | RXEL C16 E621C ° 160-220-280 0.18-0.22-0.30 0.08-0.10-0.15
3 | RXEL C16 E621C ° 140-180-220 0.15-0.18-0.22
1 | RXEL C16 E621C ° 180-250-320 0.18-0.25-0.35
N3 2 | RXEL c16 E621C ° 160-220-280 0.18-0.22-0.30 0.05-0.10-0.15
3 | RXEL C16 E621C ° 140-180-220 0.12-0.16-0.20
N 1 | RXEL c16 E621C ° 140-180-220 0.18-0.22-0.30
N4 2 | RXEL C16 E621C ° 140-180-220 0.16-0.20-0.28 0.05-0.10-0.15
3 | RXEL C16 E621C ° 140-160-200 0.12-0.16-0.20
1 | RXEL C16 E621C ° 140-180-220 0.16-0.20-0.28
N5 2 | RXEL c16 E621C ° 140-160-200 0.16-0.20-0.28 0.05-0.10-0.15
3 | RXEL C16 E621C ° 120-140-180 0.12-0.16-0.20
1 | RXEL c16 E621C ° 50-70-100 0.12-0.18-0.25
N6 2 | RXEL C16 E621C L] 50-70-100 0.12-0.16-0.22 0.05-0.10-0.15
3 | RXEL C16 E621C ° 40-60-80 0.12-0.16-0.22
AC A &1
1 THRH 2 IR TR
SFEL AR R TR SRR HURR TR peng 2 -Rl 2
-J] B K A2 th<3xD -J] 2K A2 H<6xD -1 BK A < 8xD
-HEE R E RS- EES
-4 E 4 A F20bar A A R4

AC Application Conditions

1 Optimal conditions

- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD
- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

o R

Ve
URMA
I

A A

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Internal coolant supply available

Difficult conditions

- Unstable fixture, machine and/or workpiece
- Tool projection length < 8xD

- Critical chip evacuation

- Internal coolant supply available

www.urma.ch
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Through Bore With Interruption

Az oz g T T Radial/ Stock Removal
AC Type Geometry Grade Stock Vc fz Full Cut fz Interrupted ap © 139.801-200.200
4 | RXEG A01U3 E614R2 o 90-120-160 0.16-0.22-0.30
5 | RXEG A01U3 E614R2 ° 80-110-140 0.12-0.18-0.25 0.10-0.15-0.25
6 | RXEG G16U2 E612R1 o 70-90-120 0.10-0.15-0.20
4 | RXEG A01U3 E614R2 ° 90-120-160 0.16-0.22-0.30
5 | RXEG A01U3 E614R2 ° 80-110-140 0.12-0.18-0.25 0.10-0.15-0.25
6 | RXEG G16U2 E612R1 ° 70-90-120 0.10-0.15-0.20
4 | RXEG A01U3 E614R2 ° 120-140-180 0.16-0.22-0.30
5 | RXEG A01U3 E614R2 ° 100-120-140 0.12-0.18-0.25 0.10-0.15-0.25
6 | RXEG G16U2 E612R1 ° 80-100-120 0.10-0.15-0.20 e 2
4 | RXEG A01U3 E614R2 ° 120-140-180 0.16-0.22-0.30 ?\‘ 8.
5 | RXEG A01U3 E614R2 ° 100-120-140 0.12-0.18-0.25 § = 0.10-0.15-0.20
6 | RXEG G16U2 E612R1 ° 80-100-120 0.10-0.15-0.20 b é
4 | RXEG A01U3 E614R2 ° 60-80-100 0.12-0.18-0.25 % E
5 | RXEG A01U3 E614R2 ° 60-80-100 0.10-0.15-0.20 ;{? wq'l: 0.10-0.15-0.20
6 | RXEG G16U2 E612R1 ° 50-70-90 0.10-0.12-0.18 **il é
4 | RXEG A01U3 E614R2 ° 60-80-100 0.12-0.18-0.25 v 2
5 | RXEG A01U3 E614R2 o 60-80-100 0.10-0.15-0.20 0.10-0.15-0.20
6 | RXEG G16U2 E612R1 ° 50-70-90 0.10-0.12-0.18
4 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.14-0.16
5 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.12-0.14 0.05-0.10-0.15
6 | RXEG G16U2 E612R1 ° 25-40-70 0.08-0.10-0.12
4 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.14-0.16
5 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.12-0.14 0.05-0.10-0.15
6 | RXEG G16U2 E612R1 ° 25-40-70 0.08-0.10-0.12
4 | RXEL C16 E621C ° 180-250-320 0.18-0.22-0.30
5 | RXEL C16 E621C ° 160-220-280 0.16-0.20-0.28 0.08-0.10-0.15
6 | RXEL C16 E621C ° 140-180-220 0.12-0.16-0.20
4 | RXEL C16 E621C ° 180-250-320 0.18-0.22-0.30
5 | RXEL C16 E621C ° 160-220-280 0.16-0.20-0.28 0.08-0.10-0.15
6 | RXEL C16 E621C ° 140-180-220 0.12-0.16-0.20 e 2
4 | RXEL C16 E621C ° 180-250-320 0.18-0.22-0.30 8. 8[
5 | RXEL C16 E621C ° 160-220-280 0.16-0.20-0.28 § = 0.05-0.10-0.15
6 | RXEL C16 E621C ° 140-180-220 0.12-0.16-0.20 o §
4 | RXEL C16 E621C ° 140-180-220 0.18-0.22-0.30 % E
5 | RXEL C16 E621C ° 140-180-220 0.16-0.20-0.28 i wq'l: 0.05-0.10-0.15
6 | RXEL C16 E621C ° 140-160-200 0.12-0.16-0.20 “ﬁl é
4 | RXEL C16 E621C ° 140-180-220 0.16-0.20-0.28 Rl
5 | RXEL C16 E621C ° 140-160-200 0.16-0.20-0.28 0.05-0.10-0.15
6 | RXEG G16 E621C ° 120-140-180 0.12-0.16-0.20
4 | RXEL C16 E621C ° 50-70-100 0.12-0.18-0.25
5 | RXEL C16 E621C ° 50-70-100 0.12-0.16-0.22 0.05-0.10-0.15
6 | RXEG G16 E621C ° 40-60-80 0.10-0.14-0.20
AC A &t
4 IRRIF 5 IR—#& 6 Tz
SR A, HURR TR SFREL HUR K TR g 2 SREL AURE TR 2
- 7] B K A2 H<5xD ST B K A2 H<7XD -T1EKAZH < 9xD
-HEE R E e R ZE
-4 xRk 2R A 1 BRI ST (<10%) - S AR 41 Hl (<30%) - o S R T 440 B (<30%)
AC Application Conditions
4 Optimal conditions 5  Suboptimal conditions 6  Difficult conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Tool projection length < 5xD - Tool projection length < 7xD - Tool projection length < 9xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - No optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%) - Medium symmetrical interruptions (< 30%)
o REEFR A A
On stock Short-term availability P
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RX large " /24X 7147 ¥l % %
Cutting Data RX large

i
— Blind Hole
A *2 LES MR Radial / Stock Removal
1SO UMC AC Type Geometry Grade Stock Vc fz ap @ 139.801-200.200
1 | RXEG A01U3 E614R2 ° 90-120-160 0.16-0.22-0.30
K1 2 | RXEG A01U3 E614R2 ° 80-110-140 0.12-0.18-0.25 0.10-0.15-0.25
3 | RXEG G16U2 E612R1 o 70-90-120 0.10-0.15-0.20
1 | RXEG A01U3 E614R2 ° 90-120-160 0.16-0.22-0.30
K2 2 | RXEG A01U3 E614R2 ° 80-110-140 0.12-0.18-0.25 0.10-0.15-0.25
3 | RXEG G16U2 E612R1 ° 70-90-120 0.10-0.15-0.20
1 | RXEG A01U3 E614R2 ° 120-140-180 0.16-0.22-0.30
K3 2 | RXEG A01U3 E614R2 ° 100-120-140 0.12-0.18-0.25 0.10-0.15-0.25
3 | RXEG G16U2 E612R1 o 80-100-120 0.10-0.15-0.20
1 | RXEG A01U3 E614R2 ° 120-140-180 0.16-0.22-0.30
K4 2 | RXEG A01U3 E614R2 o 100-120-140 0.12-0.18-0.25 0.10-0.15-0.20
K 3 | RXEG G16U2 E612R1 L] 80-100-120 0.10-0.15-0.20
1 | RXEG A01U3 E614R2 o 60-80-100 0.12-0.18-0.25
K5 2 | RXEG A01U3 E614R2 ° 60-80-100 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXEG G16U2 E612R1 o 50-70-90 0.10-0.12-0.18
1 | RXEG A01U3 E614R2 L] 60-80-100 0.12-0.18-0.25
K6 2 | RXEG A01U3 E614R2 o 60-80-100 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXEG G16U2 E612R1 L] 50-70-90 0.10-0.12-0.18
1 | RXEG A06U2 E612R1 o 40-60-80 0.10-0.14-0.16
K7 2 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.12-0.14 0.05-0.10-0.15
3 | RXEG G16U2 E612R1 o 25-40-70 0.08-0.10-0.12
1 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.14-0.16
K8 2 | RXEG A06U2 E612R1 o 40-60-80 0.10-0.12-0.14 0.05-0.10-0.15
3 | RXEG G16U2 E612R1 ° 25-40-70 0.08-0.10-0.12
1 | RXEG G16 E621C L] 180-250-320 0.18-0.22-0.30
N1 2 | RXEG G16 E621C ° 160-220-280 0.16-0.20-0.28 0.08-0.10-0.15
3 | RXEG G16 E621C ° 140-180-220 0.12-0.16-0.20
1 |RXEG G16 E621C ° 180-250-320 0.18-0.22-0.30
N2 2 | RXEG G16 E621C ° 160-220-280 0.16-0.20-0.28 0.08-0.10-0.15
3 | RXEG G16 E621C ° 140-180-220 0.12-0.16-0.20
1 | RXEG G16 E621C L] 180-250-320 0.18-0.22-0.30
N3 2 | RXEG G16 E621C ° 160-220-280 0.16-0.20-0.28 0.05-0.10-0.15
N 3 | RXEG G16 E621C ° 140-180-220 0.12-0.16-0.20
1 | RXEG G16 E621C ° 140-180-220 0.18-0.22-0.30
N4 2 | RXEG G16 E621C ° 140-180-220 0.16-0.20-0.28 0.05-0.10-0.15
3 | RXEG G16 E621C ° 140-160-200 0.12-0.16-0.20
1 | RXEG G16 E621C L] 140-180-220 0.16-0.20-0.28
N5 2 | RXEG G16 E621C ° 140-160-200 0.16-0.20-0.28 0.05-0.10-0.15
3 | RXEG G16 E621C L] 120-140-180 0.12-0.16-0.20
1 | RXEG G16 E621C ° 50-70-100 0.12-0.18-0.25
N6 2 | RXEG G16 E621C ° 50-70-100 0.12-0.16-0.22 0.05-0.10-0.12
3 | RXEG G16 E621C ° 40-60-80 0.10-0.14-0.20
AC A &1
1 THRH 2 IR TR
SFEL AR R TR SFREL HURBK TR s 2 -Rl 2
-J] B K A2 th<3xD -J] 2K A2 H<6xD -1 BK A < 8xD
-HEE R E RS- -HEE £
-4 E 4 A F20bar A A R4

AC Application Conditio
1 Optimal conditions

ns

- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD
- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

o R

Ve
URMA
I

A

A

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Internal coolant supply available

Difficult conditions

- Unstable fixture, machine and/or workpiece
- Tool projection length < 8xD

- Critical chip evacuation

- Internal coolant supply available

www.urma.ch
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1 Blind Hole With Interruption
Az oz g T T Radial/ Stock Removal
AC Type Geometry Grade Stock Vc fz Full Cut fz Interrupted

ap 9 139.801-200.200

4 | RXEG A01U3 E614R2 o 90-120-160 0.16-0.22-0.30
5 | RXEG A01U3 E614R2 ° 80-110-140 0.12-0.18-0.25 0.10-0.15-0.25
6 | RXEG G16U2 E612R1 o 70-90-120 0.10-0.15-0.20
4 | RXEG A01U3 E614R2 ° 90-120-160 0.16-0.22-0.30
5 | RXEG A01U3 E614R2 o 80-110-140 0.12-0.18-0.25 0.10-0.15-0.25
6 | RXEG G16U2 E612R1 ° 70-90-120 0.10-0.15-0.20
4 | RXEG A01U3 E614R2 o 120-140-180 0.16-0.22-0.30
5 | RXEG A01U3 E614R2 ° 100-120-140 0.12-0.18-0.25 0.10-0.15-0.25
6 | RXEG G16U2 E612R1 o 80-100-120 0.10-0.15-0.20 e B
4 | RXEG A01U3 E614R2 ° 120-140-180 0.16-0.22-0.30 ?\‘ 8|
5 | RXEG A01U3 E614R2 o 100-120-140 0.12-0.18-0.25 § =1 0.10-0.15-0.20
6 | RXEG G16U2 E612R1 o 80-100-120 0.10-0.15-0.20 b §
4 | RXEG A01U3 E614R2 o 60-80-100 0.12-0.18-0.25 % E
5 | RXEG A01U3 E614R2 ° 60-80-100 0.10-0.15-0.20 ;{? J:_, 0.10-0.15-0.20
6 | RXEG G16U2 E612R1 o 50-70-90 0.10-0.12-0.18 *ﬁz é
4 | RXEG A01U3 E614R2 [} 60-80-100 0.12-0.18-0.25 v 2
5 | RXEG A01U3 E614R2 o 60-80-100 0.10-0.15-0.20 0.10-0.15-0.20
6 | RXEG G16U2 E612R1 ° 50-70-90 0.10-0.12-0.18
4 | RXEG A06U2 E612R1 o 40-60-80 0.10-0.14-0.16
5 | RXEG A06U2 E612R1 o 40-60-80 0.10-0.12-0.14 0.05-0.10-0.15
6 | RXEG G16U2 E612R1 o 25-40-70 0.08-0.10-0.12
4 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.14-0.16
5 | RXEG A06U2 E612R1 ° 40-60-80 0.10-0.12-0.14 0.05-0.10-0.15
6 | RXEG G16U2 E612R1 ° 25-40-70 0.08-0.10-0.12
4 | RXEG G16 E621C ° 180-250-320 0.18-0.25-0.35
5 | RXEG G16 E621C o 160-220-280 0.18-0.22-0.30 0.08-0.10-0.15
6 | RXEG G16 E621C o 140-180-220 0.12-0.16-0.20
4 | RXEG G16 E621C o 180-250-320 0.18-0.25-0.35
5 | RXEG G16 E621C ° 160-220-280 0.18-0.22-0.30 0.08-0.10-0.15
6 | RXEG G16 E621C o 140-180-220 0.12-0.16-0.20 £ 2
4 | RXEG G16 E621C ° 180-250-320 0.18-0.25-0.35 8. 8
5 | RXEG G16 E621C o 160-220-280 0.18-0.22-0.30 § =1 0.05-0.10-0.15
6 | RXEG G16 E621C ° 140-180-220 0.12-0.16-0.20 o §
4 | RXEG G16 E621C o 140-180-220 0.18-0.22-0.30 % E
5 | RXEG G16 E621C ° 140-180-220 0.16-0.20-0.28 i\ wq'\‘: 0.05-0.10-0.15
6 | RXEG G16 E621C o 140-160-200 0.12-0.16-0.20 “ﬁl é
4 | RXEG G16 E621C ° 140-180-220 0.16-0.20-0.28 Rl
5 | RXEG G16 E621C o 140-160-200 0.16-0.20-0.28 0.05-0.10-0.15
6 | RXEG G16 E621C ° 120-140-180 0.12-0.16-0.20
4 | RXEG G16 E621C o 50-70-100 0.12-0.18-0.25
5 | RXEG G16 E621C o 50-70-100 0.12-0.16-0.22 0.05-0.10-0.12
6 | RXEG G16 E621C o 40-60-80 0.10-0.14-0.20
AC A &t
4 IRRIF 5 IR—#& 6 Tz
SR A, HURR TR SFREL HUR K TR g 2 SREL AURE TR 2
- 7] B K 42 th<5xD ST B K A2 H<7XD -T1EKAZH < 9xD
-HEE R E e R ZE
-4 xRk 2R A 1 BRI ST (<10%) - S AR 41 Hl (<30%) - o S R T 440 B (<30%)
AC Application Conditions
4 Optimal conditions 5  Suboptimal conditions 6  Difficult conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Tool projection length < 5xD - Tool projection length < 7xD - Tool projection length < 9xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - No optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%) - Medium symmetrical interruptions (< 30%)
o REEFR A A
On stock Short-term availability P
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RX large " 124X 7147 ¥l % %
Cutting Data RX large

AL
Through Bore
A %3 LES MR Radial / Stock Removal
1SO UMC AC Type Geometry Grade Stock Vc fz ap @ 139.801-200.200
1 RXEL A06 E612R1 [ ] 20-35-45 0.06-0.10-0.14
S1 2 | RXEL AO6 E612R1 [ 20-35-45 0.06-0.10-0.14 0.05-0.10-0.12
3 | RXEL A06 E612R1 [ ] 15-25-35 0.06-0.10-0.14
1 RXEL AO6 E612R1 [ ] 20-30-45 0.06-0.10-0.12
S2 2 | RXEL A06 E612R1 ° 20-30-45 0.05-0.08-0.12 0.05-0.10-0.12
3 | RXEL AO6 E612R1 [ ] 15-25-35 0.05-0.08-0.12
1 RXEL A06 E612R1 [ ] 15-20-35 0.06-0.10-0.12
S3 2 | RXEL AO6 E612R1 [ ] 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXEL A06 E612R1 ° 8-15-25 0.05-0.08-0.10
1 RXEL AO6 E612R1 (] 12-18-25 0.05-0.08-0.10
sS4 2 | RXEL A06 E612R1 [ ] 8-15-20 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXEL AO6 E612R1 [ ] 5-12-20 0.05-0.08-0.10
S
1 RXEL A06 E612R1 (] 20-40-60 0.06-0.10-0.14
S11 2 | RXEL A06 E612R1 ° 20-35-45 0.06-0.10-0.14 0.05-0.10-0.12
3 | RXEL A06 E612R1 [ ] 15-25-30 0.06-0.10-0.14
1 RXEL A06 E612R1 [ ] 20-35-45 0.06-0.10-0.14
S12 2 | RXEL AO6 E612R1 ° 20-30-45 0.06-0.10-0.14 0.05-0.10-0.12
3 | RXEL A06 E612R1 [ ] 15-25-30 0.06-0.10-0.14
1 RXEL A06 E612R1 (] 20-30-45 0.06-0.10-0.14
S13 2 | RXEL A06 E612R1 ° 15-25-30 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXEL AO6 E612R1 ° 10-18-30 0.05-0.08-0.10
1 | RXEL A06 E612R1 [ 15-20-30 0.05-0.08-0.10
S14 2 | RXEL AO6 E612R1 ° 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXEL A06 E612R1 [ 8-15-20 0.05-0.08-0.10
1 | RXEG A06 E612R1 [ 15-25-30 0.04-0.06-0.08
H1 2 | RXEG A06 E612R1 ° 10-18-25 0.04-0.06-0.08 0.05-0.08-0.10
3 | RXEG A06 E612R1 [ 8-15-20 0.04-0.06-0.08
1 | RXEG A06 E607R1 A 10-18-25 0.04-0.06-0.08
H2 2 | RXEG AO06 E607R1 A 8-15-20 0.04-0.06-0.08 0.05-0.08-0.10
3 | RXEG A06 E607R1 A 8-15-20 0.04-0.06-0.08
1 | RXEG A06 E607R1 A 8-10-15 0.03-0.05-0.07
H3 2 | RXEG A06 E607R1 A 8-10-15 0.03-0.05-0.07 0.05-0.08-0.10
3 | RXEG A06 E607R1 A 8-10-15 0.03-0.05-0.07
1 | RXEL BO6 E612R1 [ 120-150-180 0.18-0.25-0.35
SM1 2 | RXEL BO6 E612R1 ° 100-130-150 0.18-0.22-0.30 0.08-0.10-0.20
3 | RXEL C16 E612R1 [ 70-100-130 0.12-0.16-0.20
1 RXEL B0O6 E612R1 ] 110-140-160 0.18-0.22-0.30
SM SM2 2 | RXEL BO6 E612R1 (] 90-120-140 0.15-0.20-0.25 0.08-0.10-0.20
3 | RXEL ci16 E612R1 (] 70-100-120 0.12-0.15-0.20
1 | RXEL A06 E612R1 [ 40-60-30 0.10-0.14-0.18
SM3 2 | RXEL A06 E612R1 ° 40-60-30 0.08-0.12-0.16 0.05-0.10-0.12
3 | RXEL A06 E612R1 [ 25-40-70 0.06-0.10-0.14
1 | RXEL C16 E610C A 40-60-30 0.10-0.15-0.20
01 2 | RXEL ci16 E610C A 40-60-30 0.10-0.15-0.20 0.08-0.10-0.20
3 | RXEL C16 E610C A 40-60-30 0.10-0.13-0.16
1 | RXEL ci16 E610C A 40-60-30 0.10-0.15-0.20
02 2 | RXEL ci16 E610C A 40-60-80 0.10-0.15-0.20 0.08-0.10-0.20
o 3 | RXEL ci16 E610C A 40-60-30 0.10-0.13-0.16
1 | RXEL ci16 E621C o 40-50-60 0.10-0.15-0.20
03 2 | RXEL ci16 E621C ° 40-50-60 0.10-0.15-0.20 0.08-0.10-0.20
3 | RXEL ci16 E621C ° 40-50-60 0.10-0.13-0.16
1 | RXEL ci16 E621C ° 30-50-60 0.05-0.08-0.10
o4 2 | RXEL ci16 E621C (] 30-50-60 0.05-0.08-0.10 0.08-0.10-0.20
3 | RXEL ci16 E621C ° 30-50-60 0.05-0.08-0.10
VG
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: 8 FL A7 B 220
Through Bore With Interruption

A 2 x R RESME RN Radial / Stock Removal
AC Type Geometry Grade Stock Vc fz Full Cut fz Interrupted ap © 139.801-200.200
4 | RXEL A06 E612R1 . 20-35-45 0.06-0.10-0.14

5 | RXEL A06 E612R1 . 20-35-45 0.06-0.10-0.14 0.05-0.10-0.12
6 |RXEG| AO6U2 E612R1 . 15-25-35 0.06-0.10-0.14

4 | RXEL A06 E612R1 . 20-30-45 0.06-0.10-0.12

5 | RXEL A06 E612R1 . 20-30-45 0.05-0.08-0.12 0.05-0.10-0.12
6 |RXEG| AO6U2 E612R1 . 15-25-35 0.05-0.08-0.12

4 | RXEL A06 E612R1 . 15-20-35 0.06-0.10-0.12

5 | RXEL A06 E612R1 . 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10
6 |RXEG| AO6U2 E612R1 . 8-15-25 0.05-0.08-0.10 i

4 | RXEL AO6 E612R1 . 12-18-25 0.05-0.08-0.10 e

5 | RXEL A06 E612R1 o 8-15-20 0.05-0.08-0.10 E & 0.05-0.08-0.10
6 |RXEG| AO6U2 E612R1 . 5-12-20 0.05-0.08-0.10 = Q

w Z

4 | RXEL AO6 E612R1 . 20-40-60 0.06-0.10-0.14 = ﬁ

5 | RXEL A06 E612R1 ° 20-35-45 0.06-0.10-0.14 %y 0.05-0.10-0.12
6 |RXEG| AO6U2 E612R1 . 15-25-30 0.06-0.10-0.14 -

4 | RXEL A06 E612R1 . 20-35-45 0.06-0.10-0.14 -

5 | RXEL A06 E612R1 . 20-30-45 0.06-0.10-0.14 0.05-0.10-0.12
6 |RXEG| AO6U2 E612R1 o 15-25-30 0.06-0.10-0.14

4 | RXEL A06 E612R1 . 20-30-45 0.06-0.10-0.14

5 | RXEL A06 E612R1 o 15-25-30 0.05-0.08-0.10 0.05-0.10-0.12
6 |RXEG| AO6U2 E612R1 o 10-18-30 0.05-0.08-0.10

4 | RXEL A06 E612R1 . 15-20-30 0.05-0.08-0.10

5 | RXEL A06 E612R1 . 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10
6 |RXEG| AO6U2 E612R1 . 8-15-20 0.05-0.08-0.10

4 |RXEG A06 E612R1 ° 15-25-30 0.04-0.06-0.08 i

5 | RXEG AO6 E612R1 o 10-18-25 0.04-0.06-0.08 § 2 0.05-0.08-0.10
6 | RXEG A06 E612R1 ° 8-15-20 0.04-0.06-0.08 s o

4 | RXEG A06 E607R1 A 10-18-25 0.04-0.06-0.08 i g

5 | RXEG A06 E6O7R1 N 8-15-20 0.04-0.06-0.08 w O 0.05-0.08-0.10
6 | RXEG AOG E6O7R1 A 8-15-20 0.04-0.06-0.08 = ﬁ

4 |RXEG A06 E6O7R1 A 8-10-15 0.03-0.05-0.07 b g

5 | RXEG AOG E607R1 A 8-10-15 0.03-0.05-0.07 - 0.05-0.08-0.10
6 | RXEG A06 EGO7R1 A 8-10-15 0.03-0.05-0.07 -

4 | RXEL c16 E612R1 ° 120-150-180 | 0.18-0.22-0.30 i

5 | RXEL| C16U2 E612R1 ° 100-130-150 | 0.15-0.20-0.25 § § 0.08-0.10-0.20
6 |RXEG| AO6U2 E612R1 ° 70-100-130 0.12-0.16-0.20 e

4 RXEL c16 E612R1 [ ] 110-140-160 0.15-0.20-0.25 i g

5 |RXEL| cC16U2 E612R1 ° 90-120-140 0.12-0.18-0.22 " O 0.08-0.10-0.20
6 |RXEG| AO6U2 E612R1 . 70-100-120 0.12-0.15-0.20 [

4 | RXEL A06 E612R1 ° 40-60-80 0.10-0.14-0.18 i "33}

5 | RXEL AOG E612R1 o 40-60-80 0.08-0.12-0.16 N3 0.05-0.10-0.12
6 | RXEG A06 E612R1 ° 25-40-70 0.06-0.10-0.14 -

4 | RXEL c16 E610C A 40-60-80 0.10-0.15-0.20

5 | RXEL C16 E610C A 40-60-80 0.10-0.15-0.20 0.08-0.10-0.20
6 | RXEG G16 E610C A 40-60-80 0.10-0.13-0.16 o 8

4 | RXEL c16 E610C A 40-60-80 0.10-0.15-0.20 2 3

5 | RXEL Cl16 E610C N 40-60-80 0.10-0.15-0.20 i g= 0.08-0.10-0.20
6 | RXEG G16 E610C A 40-60-80 0.10-0.13-0.16 % 5

4 | RXEL C16 E621C ° 40-50-60 0.10-0.15-0.20 = =

5 | RXEL C16 E621C o 40-50-60 0.10-0.15-0.20 o= 0.08-0.10-0.20
6 | RXEG G16 E621C ° 40-50-60 0.10-0.13-0.16 3

4 | RXEL C16 E621C . 30-50-60 0.05-0.08-0.10 s e

5 | RXEL Cl16 E621C ° 30-50-60 0.05-0.08-0.10 0.08-0.10-0.20
6 | RXEG G16 E621C . 30-50-60 0.05-0.08-0.10

1
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RX large " 124X 7147 ¥l % %
Cutting Data RX large

—— =K
— Blind Hole
A *2 e MR Radial / Stock Removal
1SO UMC AC Type Geometry Grade Stock Vc fz ap @ 139.801-200.200
1 | RXEG A06 E612R1 ° 20-35-45 0.06-0.10-0.14
S1 2 | RXEG A06 E612R1 ° 20-35-45 0.06-0.10-0.14 0.05-0.10-0.12
3 | RXEG A06 E612R1 ° 15-25-35 0.06-0.10-0.14
1 | RXEG A06 E612R1 ° 20-30-45 0.06-0.10-0.12
S2 2 | RXEG A06 E612R1 ° 20-30-45 0.05-0.08-0.12 0.05-0.10-0.12
3 | RXEG AO06 E612R1 ° 15-25-35 0.05-0.08-0.12
1 | RXEG A06 E612R1 ° 15-20-35 0.06-0.10-0.12
S3 2 | RXEG A06 E612R1 ° 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXEG A06 E612R1 . 8-15-25 0.05-0.08-0.10
1 | RXEG AO6 E612R1 ° 12-18-25 0.05-0.08-0.10
sS4 2 | RXEG A06 E612R1 ° 8-15-20 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXEG A06 E612R1 ] 5-12-20 0.05-0.08-0.10
S
1 | RXEG A06 E612R1 . 20-40-60 0.06-0.10-0.14
S11 2 | RXEG A06 E612R1 o 20-35-45 0.06-0.10-0.14 0.05-0.10-0.12
3 | RXEG AO6 E612R1 . 15-25-30 0.06-0.10-0.14
1 | RXEG A06 E612R1 . 20-35-45 0.06-0.10-0.14
$12 2 | RXEG A06 E612R1 ° 20-30-45 0.06-0.10-0.14 0.05-0.10-0.12
3 | RXEG A06 E612R1 ° 15-25-30 0.06-0.10-0.14
1 | RXEG A06 E612R1 ° 20-30-45 0.06-0.10-0.14
S13 2 | RXEG A06 E612R1 ° 15-25-30 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXEG A06 E612R1 ° 10-18-30 0.05-0.08-0.10
1 | RXEG A06 E612R1 (] 15-20-30 0.05-0.08-0.10
S14 2 | RXEG A06 E612R1 ° 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXEG A06 E612R1 ] 8-15-20 0.05-0.08-0.10
1 | RXEG A06 E612R1 (] 15-25-30 0.04-0.06-0.08
H1 2 | RXEG G16 E612R1 ° 10-18-25 0.04-0.06-0.08 0.05-0.08-0.10
3 | RXEG G16 E612R1 ] 8-15-20 0.04-0.06-0.08
1 | RXEG AO6 E607R1 A 10-18-25 0.04-0.06-0.08
H2 2 | RXEG G16 E607R1 A 8-15-20 0.04-0.06-0.08 0.05-0.08-0.10
3 | RXEG G16 E607R1 A 8-15-20 0.04-0.06-0.08
1 | RXEG A06 E607R1 A 8-10-15 0.03-0.05-0.07
H3 2 | RXEG G16 E607R1 A 8-10-15 0.03-0.05-0.07 0.05-0.08-0.10
3 | RXEG G16 E607R1 A 8-10-15 0.03-0.05-0.07
1 | RXEG A06 E612R1 ° 120-150-180 0.18-0.22-0.30
sSM1 2 | RXEG AO6 E612R1 ] 100-130-150 0.15-0.20-0.25 0.08-0.10-0.20
3 | RXEG G16 E612R1 ° 70-100-130 0.10-0.16-0.20
1 | RXEG AO6 E612R1 (] 110-140-160 0.15-0.20-0.25
SM SM2 2 | RXEG A06 E612R1 ] 90-120-140 0.12-0.18-0.22 0.08-0.10-0.20
3 | RXEG G16 E612R1 (] 70-100-120 0.10-0.15-0.20
1 | RXEG A06 E612R1 ] 40-60-80 0.10-0.12-0.16
SM3 2 | RXEG AO6 E612R1 ] 40-60-80 0.08-0.10-0.12 0.05-0.10-0.12
3 | RXEG G16 E612R1 ] 25-40-70 0.06-0.08-0.12
1 | RXEG G16 E610C A 40-60-80 0.10-0.15-0.20
01 2 | RXEG G16 E610C A 40-60-80 0.10-0.15-0.20 0.08-0.10-0.20
3 | RXEG G16 E610C A 40-60-80 0.10-0.13-0.16
1 | RXEG G16 E610C A 40-60-80 0.10-0.15-0.20
02 2 | RXEG G16 E610C A 40-60-80 0.10-0.15-0.20 0.08-0.10-0.20
3 | RXEG G16 E610C A 40-60-80 0.10-0.13-0.16
° 1 | RXEG G16 E621C ° 40-50-60 0.10-0.15-0.20
03 2 | RXEG G16 E621C (] 40-50-60 0.10-0.15-0.20 0.08-0.10-0.20
3 | RXEG G16 E621C o 40-50-60 0.10-0.13-0.16
1 | RXEG G16 E621C [ ] 30-50-60 0.05-0.08-0.10
04 2 | RXEG G16 E621C (] 30-50-60 0.05-0.08-0.10 0.08-0.10-0.20
3 | RXEG G16 E621C [ ] 30-50-60 0.05-0.08-0.10
VG
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’ B L BT S |

— 1 Blind Hole With Interruption
A 2wz R RESME RN Radial / Stock Removal
AC Type Geometry Grade Stock Vc fz Full Cut fz Interrupted ap © 139.801-200.200
4 | RXEG AO6 E612R1 ° 20-35-45 0.06-0.10-0.14

5 | RXEG AO6 E612R1 ° 20-35-45 0.06-0.10-0.14 0.05-0.10-0.12
6 |RXEG| A06U2 E612R1 ° 15-25-35 0.06-0.10-0.14

4 | RXEG AO6 E612R1 ° 20-30-45 0.06-0.10-0.12

5 | RXEG AO6 E612R1 ° 20-30-45 0.05-0.08-0.12 0.05-0.10-0.12
6 |RXEG| AO6U2 E612R1 ° 15-25-35 0.05-0.08-0.12

4 | RXEG AO6 E612R1 ° 15-20-35 0.06-0.10-0.12

5 | RXEG AO6 E612R1 ° 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10
6 |RXEG| A06U2 E612R1 ° 8-15-25 0.05-0.08-0.10 X

4 | RXEG AO6 E612R1 ° 12-18-25 0.05-0.08-0.10 e

5 | RXEG AO6 E612R1 ° 8-15-20 0.05-0.08-0.10 E o 0.05-0.08-0.10
6 |RXEG| AO6U2 E612R1 ° 5-12-20 0.05-0.08-0.10 £ ¢

w 2

4 [RXEG AO6 E612R1 ° 20-40-60 0.06-0.10-0.14 B ﬁ

5 | RXEG AO6 E612R1 ° 20-35-45 0.06-0.10-0.14 % g 0.05-0.10-0.12
6 |RXEG| AO6U2 E612R1 ° 15-25-30 0.06-0.10-0.14 N3

4 | RXEG AO6 E612R1 ° 20-35-45 0.06-0.10-0.14 -

5 | RXEG AO6 E612R1 ° 20-30-45 0.06-0.10-0.14 0.05-0.10-0.12
6 |RXEG| A06U2 E612R1 ° 15-25-30 0.06-0.10-0.14

4 | RXEG AO6 E612R1 ° 20-30-45 0.06-0.10-0.14

5 | RXEG AO6 E612R1 ° 15-25-30 0.05-0.08-0.10 0.05-0.10-0.12
6 |RXEG| AO6U2 E612R1 ° 10-18-30 0.05-0.08-0.10

4 | RXEG AO6 E612R1 ° 15-20-30 0.05-0.08-0.10

5 | RXEG AO6 E612R1 ° 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10
6 |RXEG| A06U2 E612R1 ° 8-15-20 0.05-0.08-0.10

4 |RXEG AO6 E612R1 ° 15-25-30 0.04-0.06-0.08 i

5 | RXEG AO6 E612R1 ° 10-18-25 0.04-0.06-0.08 2 § 0.05-0.08-0.10
6 | RXEG AO6 E612R1 ° 8-15-20 0.04-0.06-0.08 ; o

4 | RXEG AO6 EGO7R1 A 10-18-25 0.04-0.06-0.08 £ 2

5 | RXEG AO6 E6O7R1 A 8-15-20 0.04-0.06-0.08 w O 0.05-0.08-0.10
6 | RXEG AO6 EGO7R1 A 8-15-20 0.04-0.06-0.08 = ﬁ

4 | RXEG AO6 E6O7R1 A 8-10-15 0.03-0.05-0.07 ¥ g

5 | RXEG AO6 EGO7R1 A 8-10-15 0.03-0.05-0.07 - 0.05-0.08-0.10
6 | RXEG AO6 EGO7R1 A 8-10-15 0.03-0.05-0.07 -

4 |RXEG AO6 E612R1 ° 140-180-220 | 0.18-0.22-0.30 i

5 | RXEG AO6 E612R1 ° 110-140-170 | 0.15-0.20-0.25 8 § 0.08-0.10-0.20
6 |RXEG| G16U2 E612R1 ° 80-100-120 0.10-0.16-0.20 § o

4 | RXEG A06 E612R1 ° 120-140-160 0.15-0.20-0.25 § g

5 |RXEG | AO6U2 E612R1 ° 100-120-150 | 0.12-0.18-0.22 = ° 0.08-0.10-0.20
6 |RXEG| G16U2 E612R1 ° 80-100-120 0.10-0.15-0.20 E =z

4 | RXEG AO6 E612R1 ° 40-60-80 0.10-0.14-0.18 b g

5 |RXEG| AO6U2 E612R1 ° 40-60-80 0.08-0.12-0.16 - 0.08-0.10-0.20
6 |RXEG| G16U2 E612R1 ° 25-40-70 0.06-0.10-0.14 N

4 |RXEG G16 E610C A 40-60-80 0.10-0.15-0.20

5 | RXEG G16 E610C A 40-60-80 0.10-0.15-0.20 0.08-0.10-0.20
6 | RXEG G16 E610C A 40-60-80 0.10-0.13-0.16 o

4 |RXEG| G16 E610C N 40-60-80 0.10-0.15-0.20 2 R

5 | RXEG G16 E610C A 40-60-80 0.10-0.15-0.20 = 0.08-0.10-0.20
6 | RXEG G16 E610C A 40-60-80 0.10-0.13-0.16 w 5

4 | RXEG G16 E621C ° 40-50-60 0.10-0.15-0.20 £ s

5 | RXEG G16 £621C ° 40-50-60 0.10-0.15-0.20 zo 0.08-0.10-0.20
6 | RXEG G16 E621C ° 40-50-60 0.10-0.13-0.16 3

4 | RXEG G16 £621C ° 30-50-60 0.05-0.08-0.10 & e

5 | RXEG G16 E621C ° 30-50-60 0.05-0.08-0.10 0.08-0.10-0.20
6 | RXEG G16 £621C ° 30-50-60 0.05-0.08-0.10

1
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®1F
Handling

41 % T B

Assemble the tool.

e FEHUR o 8 2 gk 3

Run-out adjustment in
the machine.

71 B4 A 9

Tool in use.

o T B 5t 85 G 8 T 3%

After tool life ends disassemble
used reaming head.

BRI K 9

Assemble new reaming head.

Sk ST

Continue machining. — .

P - —

URMA www.urma.ch
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Reconditioning Versions

BRTE, NREHGERE, H1KTUEE B E D HAERFL

Tool in use. After tool life ends, the reaming head can be returned
to the URMA partner.

a) 1B T T REA
b) 77 A A F fm T A 5L

a) Use tool in the same bore.
b) Use tool in a different bore.

www.urma.ch

a) I KT LA B AR R B
R Futg A

b) 4 71 3k 7T LA B AR R R
Rt Futg A

a) Reaming head can be
reconditioned to same
size and geometry.

b) Reaming head can be
reconditioned to other
size and/or geometry.
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W Bk 3 A 3R B AT LA

Instruction for Shanks With Integrated Compensation Device

¥ %
1. BL70Nm/52 ft-lbs#h A7 45401 5 0 R 4T,

2. K TIAR R BIAUR E40 &

3BT RNk B TR AT Bk K 3 (D,

A6 0 3R TN VR RSB AT Xt AL E B Bhah, AT EAR4T
H Bk 2 R 2 B TN B Y P RIEL, AR BT N R R R AT b
SALEME, WmEFE, EEM— PR, YE IR,
AR | B30 < 0.005 mm,

5. LL160NmM/ 118 ft-Ibsth 77 45401 % v 0 42 4T,

6. W R K EERHAT Ak, IR LE, FBRH#ATH
%,

Procedure:

1.

2.

3.

Secure central clamping screw with 70Nm / 52 ft-Ibs.
Load the tool into the machine spindle.

Set the indicator (with 1 pm 70,0001 inch resolution) on the
marked run-out area (D on the shank.

. Measure run-out of the two adjustment screw @) axes.

Compensate half value of the total run-out error by using the
adjustment screws. Check run-out on all four axle points and
repeat the adjustment if necessary. Tighten all screws that

do not fit tightly, considering the run-out < 0,005 mm in
diameter.

. Tighten the central clamping screw with 160Nm / 118 ft-Ibs.

. Check the run-out again and re-adjust if necessary.

www.urma.ch



A A5 1 Bk 22 8 O 7 A7 Bk 3 R 2 i IR

Instruction for Compensation Module With Special Tools

Y,

EZTHA TRl S AT ks R, Rtk Elm £ TH
B,

& T E
1. ZRZA M RR A AR R AT R G i Z A0 0 &% Rk,

2. 4 T B A Bk R AR I £, B L RQU KB
(Bf: mEBATETE K, BLEWE .

3R TNERKENKRESH L,

4. ¥%F 4%k (1um/0.000Tinch#g &) Mk & T 71 A% 2 HEQ

www.urma.ch

The compensation module is used, for example, to adjust the
run-out of guide pad tools. Axis as well as angle errors can be
adjusted.

Prepare the Tool:
1. Before assembling, it must be ensured that none of the pres-
sure pad discs on the face side stick out.

2. Assemble the tool on the compensation module, tightening
the clamping screws @ slightly (i.e. tighten the screw until it
has contact to the face, then tighten ¥4 turn).

3. Load the tool into the machine spindle.

4. Set the indicator (with 1 um/0,0001 inch resolution) on the
tool flange diameter ®.
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TIRAE R - PR
Radial alignment of the tool - Step 1:

5. 3 3147 ] B BB AT @Kk LB Bk sl B 2] 2 pm/
0.000%inch BLA.

a. R AN A A Bk 3 2 4R AT @3t AL E B Bkl (R IR
H©)

b. 3 3T P A SR ATH TR 2 WA Bk s A oF L B
R E TR R4,

c fTakEfAE,

d. 180°he 8 T4k, Al g — M pkzh, WA LB, BRI
(HH"b")

e. % HBAEE 2 BRI E @,

fH S EBERREERG, TR ITA EEBRAT AL
2T ER A,

B A BB AT@F 58 OB B G S BE

6. L XX BEEQ

7. B RAR Mk A B3, # R /NT >3 pm/0.0001inch,

5. Align the flange module in 2 pm /70,0001 inch by using the
radial adjustment screws (6).
a. Check run-out error with two opposing radial adjustment
screws ® (1st adjustment axis ®).
b. Correct the value difference of the axis by half, using
the corresponding adjusting screw. Loosen the
adjusting screw afterwards.
. Set indicator to “0"” value.
d. Check the “0" value by turning the tool to 180° and
correct if necessary (see “b").
e. Use the same alignment procedure for the second
adjustment axis @),
f. If necessary readjust the first axis ®,

n

A

All adjustment screws (& must be tightened after completion of
the adjustment process.

6. Tighten the clamping screws @.

7. Check the run-out of the flange module again
—> max. 3 ym/0,0001 inch.

www.urma.ch



TIEfERE- TR
Aligning the tool angle - Step 2:

8. Tk ET T ER@A:
a. MH I SHEFERMIT A (TR T RS TE “BLE%T"
B )
b. JIAFRX 4T (7] K = L)
c #4&L

9. e BB AT 1 KA B R £ R EE 2um
(#fEEL “5b - fW")

A

EWEANT | (0F190°) RA —MRAEZATOREEA Z IR
%,

10. Z@QAN F 4B & &, & A—3 pm/0.0001inch,

www.urma.ch

8. Set the indicator in front ®:
a. on cutting edge or run-out indicating insert
(order number can be found in the “URMA Reaming”
catalogue).
b. on RX-taper of the shank (interface).
C. on guide pads.

9. Set the angular error to 2 um by using the axial adjusting
screws (D (proceed as described in “point 5 b. to f.”).

A

It is recommended to use max. one adjustment screw (1
per axis (0 and 90°) to adjust the angular error.

10. Check the alignment on the guide pads @
—> max. 3 ym/0,0001 inch.
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in o o] R A

Troubleshooting Machining Centres

w3

Vibration

AKX

Hole too large

B tm £

Run-out
error

REH

Built-up
edges

BHRE
(ap)

Radial depth
of cut

E3 337

Deformation
by clamping

AL

Tapered hole

AR BT

14

Uneven
material
thickness

W

Machine

H R

Chip flow

A RK
Hole shows chatter
marks

Rt

Vibration

B =

Run-out
error

Wl %%
Cutting Data

# 4 (f2)
Feed (fz)

e

# 3% (min")
Spindle speed (min")

BALE (ap)
Radial depth of cut

1B
Tool

A

Chamfer angle

B

Run out

Check the connection

B> B 2

A B AR E H ]

Check the wear / change the insert

73 IR
Floating chuck

./A

413 T1AF
Diameter reduced holder

O/A

Bk 3t #2714
Compensation chuck

./A

O/A

T
Workpiece

KE/FKE

Workpiece fixture

Alv

PSS il

Clamping pressure

Ay

HLR
Machine

Ko # IR

Coolant mixture

ERARE

Angle-error of spindle

B AR £

Angle-error of axis

Vibrations from bar-feeder

i
Machining

HE
Chip flow

AR E T

Coolant pressure

Al

Al

HWRER

Radial pressure from geometry

=k 24
Spindle speed on entry

B> B> >

PR F %
Feed in feed out

BfE: RTR—RAM—TURHE

Handling: If possible, apply only one modification at once.

AR

Increase, improve

Ve
URMA
I

Reduce, decrease

i, it

Check, optimize

A
Apply

www.urma.ch




kERETE (A
Surface quality unsatisfactory
(measurable)

FERELE (B

Surface quality unsatisfactory (optically)

P

Retraction marks

U N AT B e
Hole too small or shape defect

FE 58 ES-Eir
:okea0] ke
TAER W TR W
il fa e i fa e s s PARE
BRE | RABE | gm AL | e Radial Racial | P
- o R . Radial - = | Radial -
& s #5 i coamlgres- E)?gs]swon TR csm‘;res- ;?gsion Radial
Built-up | Run-out | Cutting Run-out | Cutting Built-up | sion of through sion of through | depth of
Vibration | edges error geometry | Machine | Feed rate | error geometry | Machine | edges material | clamping | Tool wear | material | clamping | cut
v v
A A
V/a ~ v ~
A v ()l A A A
A A A
A
A A A A A A A
° /A ° /A o / A ° / A
° /A ° / A ° / A ° / A
° / A ° /A ° / A
A A Alv Ay Als
A A Ay Alv | Als
A A A A v v
A A
A A
A A A
A A A A
v A A Vv v Vv
v
[} [} [ ]
!
www.urma.ch URMA
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FE X T FEAN R
Definitions and Basic Formulas

b5 Designation Spanungsbreite / Chip width

ap I HIR E Depth of cut [mm] ap h

n 2 Speed [min-] 0.05 0.07

D/d T Bore diameter [mm] 0.08 0.11

Ve 1 Wl Cutting speed [m/min] 0.10 0.14

Vi HAR Feed rate [mm/min] 0.15 0.21

f A Feed per rotation [mm] 0.20 0.28

f, &F %% Feed per tooth [mm] 0.25 0.35

z ## Number of cutting edges

If HAEE Feed distance [mm]

Ra HEAR PR ETHE Arithmetic centre line average value [um] Ra Rz

Rt [ =7 3 Peak-to-valley height [um] N8  1.6-32 84-15
Rz A e ETHE Average peak-to-valley height [um] N7  08-16 40-84
Ra EvRLE Y Tensile strength [N/mm?] N6  04-08 2.2-40
it AT ) A A Machining time [min] N5 02-04 16-28
Y B A Radial rake angle [Degrees] N4  0.1-02 1.0-28
& VY Apex angle [Degrees] N3 0.05-0.1 08-1.1
h KERE Chip thickness [mm]

mc  ARE#H Material constant

kel.1 B A EHE Main value cutting force [N/mm?]

kc e YTH A Specific cutting force [N/mm2]

Fc YIH A Cutting force [N]

b %B R Chip width [mm]

Pc SCEW IR B R Necessary drive power [kW]

n &S Degree of efficiency

Md  #HE Torque [Nm]

O mx Circularity
A mix Cylindricity

-Q} L& & Position

@ [&] %4 & Concentricity

/ B & Bk 3 Circular runout @)
. v = od-n m/min o n = Y 1000 min-! g

Cutting speed ) 1000 Speed md e ke = k1.1

#4 vi= fon Jin T EtE] | Specific cutting < hme N

mm/min = — min force
Feed rate vi=forzon Machining time fn
ol 5 (257 .
IH A (8 77) bk ' WEER . boh ke ve z » HIE Uy D2-d?) ke -
60-10° 1 8- 10°

Cutting force (per cutting edge) Power requirement Torque

www.urma.ch
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Machining Study

Kird# * Number
Sender
A DA
Company URMA distributor
ik BAA
Address Contact
HLR
Machine-tool
HRER
Machine type and manufacturer
Bh * IR * Tl B He s *
Horizontal D Vertical D Tool rotating D
E BT+ Rt * %5 * ke
Spindle holder Size Execution Max. tool weight
DIN 69893-HSK d 20 25 Q4 A O L
DIN 69871 a 50 @ 32 4 g O M 6 -
MAS-BT a % O s O c Q
FI £ 4%DIN 1835
Cylinder shank DIN 1835 Q 63 1 s O o U
DIN 69880 VDI d 100 4 M| S |
U
KA
Lubricant
i * WE R * A A * At
Qil D MLS D Emulsion D Ratio of mixture
A AR T (bar)*
Internal coolant supply D Coolant pressure (bar)
T
Workpiece
T4 MR PAERE (BE) *
Designation Material number Treatment condition (hardness)
mTER
Machining requirements
|70 * FLE * i T Z-0 *
Bore g Bore length Pre-machining @
INFE* THKE mm AT H R *
Tolerance Interfering contours Method of pre-machining
HAZER O © B *
Additional tolerance requirements yes @ Blind Hole D
KE R E (um) * 7 ST H| *
Surface quality (um) Ra D R. D Rt D Cutting interruption D

H 3
Date

* RHET
Mandatory fields

www.urma.ch

N HEEERG BUEE
Minimal lubrication system (mist coolant)

Mo I B A *

Attachement: your application sketch

Fax +41 62 889 20 28
customerservice@urma.ch

Ve
URMA
e
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© 7.600 - 13.100 mm RX small
@ 11.900 - 140.600 mm
@ 139.801 - 200.200 mm | RX large

£ 0 RX & T H A
URMA RX Reamer Portfolio

RX & J1 4% & RX Facts
- FAREY AL AR - Lower costs per bore
-E S MR AR - Wide variety of grades and geometries
- R - Low adjustment efforts
- TEMER Process Reliability
- AW E - Constant precision
- T A Fark - Long tool life
-EWRRT K Changing Reaming Inserts
- BIEH - Easy handling
-EAEMNEES - Maximum positioning accuracy
CN/EN-2101
Ve
URMA www.urma.ch
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URMA AG
Obermatt 3
CH-5102 Rupperswil
Switzerland

T +41 62 889 20 20
F +41 62 889 20 28
info@urma.ch
www.urma.ch

SWISS + QUALITY

Subsidiaries

URMA GmbH
EisenbahnstraBe 37
D-77815 Buhl

+49 7223 911 170
info@urma-gmbh.de

URMA Trading (Shanghai) Co. Ltd.

Room 511, Hua Nan Mansion
1988 Dongfang Road
Pudong New District
CN-200125 Shanghai

+86 (21) 6109 6216
info@urmachina.com

Iraupen URMA

Poligono Belartza

ES-20018 Donostia-San Sebastian
Spain

+34 943 667 036
info@iraupen.es

License Manufacturer

Command Tooling Systems, LLC
13931 Sunfish Lake Blvd.
Ramsey MN, 55303 USA

+1 800 328 2197
support@commandtool.com

Paul Horn GmbH
Horn-StraBe 1
D-72072 Tubingen
+49 (0) 7071 7004 0
info@phorn.de

Sumitomo Electric Ind., Ltd.
1-1-1, Koyakita,

[tami-shi, Hyogo 664-0016
Japan

+81 72 772 4535
info@sumitomotool.com



